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lead , supported on two bars of iron fixed within. The work-
mnn r hfrn i u o -t  n «  , „  » man is furnished with a long iron rod which he inserts
5 2 7 . - [  <77 J. Sisha,”  “ sarb”  from into the furnace byoneof the lateral orifices, and so 

Lahore bazar. B am Sisrsn, reaches the vessel and the lead within, which latter
he constantly keeps stirring up; during the process 

Sulphurefc of Load. the metallic lead and impurities separate, and when,
rot® r ono i a , ,, tlle 5“  is taken out, murda sang is found on the
'***”  L J* nurtua kandaharr.. La- surface, and a residue of metallic lead beneath it. The

boro bazar. lead that remains, may be again melted, and mixed
Called antimony, but is really a sulphured; of lead, 'v̂  “ RP®*1* as before, till all. the metallic lead is 

or galena ([see page 10). It is brought from Kanda- ™mPhdc!y oxidized. About one-half the quantity of 
hiir. lead is converted into massicot at one process. ;

The cost of manufacture is Es. 14 per maund, and 
Oxide of Lead—Masilicot. the selling price Rs. 15 per maund; the manufacturers

 ̂ do not work continuously, but only when there is a
«o29 « [  706 J, Murda sang. Jagadri, demand. About 100 maunds axe made in a ye,or, but

Ambiilla. L oca ii C oMMITTBE. the quantity varies.

(75‘i )  and (778) are specimens from La- Red Oxide o f Lead,
hore,

Tlie manufacture was introduced at Jagadri by 5 3 0 »— [ 779 !■ Sandhur, red lead. La-
Kaahmirf and Bakai, two attah sellers, &e., who came bore bazar. R a h  Srsr&H, Pausari. 
front Jalalabad ; they manufactured it iu secret, and A similar sample is exhibited from Amritsar. It 
would not let others know the process. They then is usually made at Lahore by exposing melting lead to 
charged fancy prices for the produce of this monopoly} a stream of air: the process requires careful regulation. 
since then, however, another native of the city, Ali
Ahmad, has obtained the secret from a relative of Carbonate Of Lead.
Kashmiri’s, and at present about four people, two _ '
besides Kashmiri and Ali Ahmad, understand the , L ‘  < 9 J. vv oito load, ceruse, sa*
process. faida.”  Lahore bazar.

The apparatus consists of two small mud furnaces, 5 3 2 .— [ 914 J. “  Kushta sisa.”  Gugaira.
and two earthen vessels the lower parts of which . .  , .  „ , ,  ...
are luted with clay to strengthen them and protect . Uf d m  mak“ g ° therT^P^atmns of lead for med,-
them when placed over the fire; these vessels are small ™ ° ! 1 4  1 8  llnported* 
mouthed, and spherical at the bottom, and ore called XilS,
“ tolas.”  They place a quantity of metallic lead in
one Of (diem, and heat it over one of the furnaces till 5 3 3 .—[ 799 ]. Metallic tin. Lahore 
it is melted. Supposing the quantity of lead in the bazar, 
earthen jar to be one maund weight, the manufacturer
takes in proportion to this quantity, one-quarter of a Mercury.
seer of fine saltpetre; he sits near the furnace and con- . r - a_
tiuually stirs the melted lead with an iron spoon, when i*3 4 * £ 7 6 4 ] .  Sim ab, (lit. Sliver W8 -
the lead becomes red hot, he begins to throw in a little ter ” > OT P5ra- Amritsar bazar. LOCAL Com - 
saltpetre, and so, continues throwing in little by little MITTE15.
till the one-quarter of a seer is finished. At this stage 5 3 5 . - f  772 ]. Para, from Lahore, 
the mass becomes a porous pumice-like mass, and it is „  . . .  ,, , , „ ...
then taken off the fiw, when cold it is transferred to .S°W m SnmU holIoW 1,ottery WaW balIs’ W,th 8
the second earthen vessel, which is ready to receive it, miMt0 hole stoPPed wax. 
ami this is placed on the second furnace. This sc- r  , ,
(»nd furnace is constructed like a hollow dome closed Lftiomei.
above and open only at both sides, from one side it is 5 3 6 .—f  7 4 9 ]. Raskapur. Amritsar.
lighted and the other side is closed by a valve, consist- t n r . r n„ w t W K
ing of a flat piece of clay with a small hole in it to ^  LOHMITTEB.
allow the ogress of smoke. The earthen jar with its 537.-—[ 776 ]. Raskapdr, Lahore.
contents is now placed inside the beehive-like ftujmce, A  ponderous crystalline mass. Contains calomel
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mixed with corrosive sublimate. It is made at La- Lignite,
bore and Amritsar by subliming sulphate of mercury
with common salt; it is used in medicine ns a power- 547#; [ 708 J. Sttfig-l-salajit. Taharpur, 
fut alterative. Amballa. L ocal Committee.

Bichloride o f Mercury. C 701 ]< SaI^  from To*ham’ I W '
* _ 5 4 8 .— [ 868 ]. Salajit, from Lahore.

5 3 8 .  — [ 748 ]. Dar chigiidi, corrosive This substance lias no place, in European practice, 
sublimate. Amritsar.

5 3 9 .  — [  773 ]. Dar ch ig n l Lahore. r M°mya1,
This is also a powerful alterative and corrosive 5 4 9 .  p 841 ]. Momyai. Lahore, 

poisou. It is made at Lahore. This is in reality a dry mass of tar. Heat momyai
is said to be rarely met with ; it is supposed to he of 

Sulphide o f Mercury. great efficacy in healing bones, it is in fact a “ ostco.
eolla.” It is said to eqpm from Persia, where it exudes

5 4 0 .  — [ 752 and 1395 ] .  Shingarf, ein- and floats on the surface of a certain spring, whence
nabar. Amritsar. it is collected arid monopolized by this government,

Sold in red specular crystalline masses, which are who sell it at a high price. A story is told, that it was 
native cinnabar. The brightest native cinnabar comes discovered by a certain prince, who when out hunt- 
from the Philippine islands, ing wounded an antelope and broke its leg (the animal

„  r » s i l  . , ,. r , limped away towards a spring near, and was presently
5 4 1 .  — [ 774 ] .  A  sample from Lahore. observed t() be nittch ,cstorcd , the’attendltl]i‘ wntb\

It is used in medicine ; sometimes ns a fiupigatory. the spring, and discovered the momyai, which was 
It occurs native as an ore, or is made by combining afterwards tried, and determined to be invaluable for 
mercury with saltpetre, and subliming the product. healing broken bones I Pieces of coal or salajit are

sometimes sold as momyai.
^ V6i* 5 5 0 .— [  2948 ]. Zifti rumi is also tar.

5 42 . —[ 770 ]. “ Wark ehandi,” silver 551.—[ G04 ]. Momyai. Ladakh. II.
leaf. Lahore. Eam Sin rat. II. The Maharaja or Kashmir.

Used in native medicine. Appears to be a hardened petroleum.
5 4 3 .  —-[ 771 1. “  Chandi kimail,”  dross 5 5 2 . - [  870 ]. Kahruba, amber. La-

produeed in silver melting. E am Sikoii. bore ba/jir.
It is brought from Bombay. In reality is a fossil 

Nitrate of Silver, gum resin, but natives have a superstition, that; it.
, . exudes by the influence of the sun on particular days

5 4 4 .  — [ 84,j ] .  bang-i-jehanmm, or from the stem of the plantain, which on ordinary days
“  kastak ”  (corruption o f “  caustic,” ) lunar they state gives out the sundras (gum rosin of Vale- 
caustic. via Jndica), and which they class along with amber.

Made at Lahore by dissolving metallic silver in Attlber is vvptetmM. ijl mcditine h>' sttcci» ic «citi> 
nitric acid. ‘ succmate ôf ammonia, &e.

q o1ij Compound Mineral Drugs.

5 4 5 .  ~ [ 7 6 S 1  “  S on . U n . k , ”  gold S 5 3 . - [  713 >  Five ( »  celled) metal-
leaf, Lahore bazar. he .alts, or krahtae, from S.iela M ate..

„ ,, _ r -r, , ,  u . (1.) Kushta mtinga, A pink powder, which is
5 4 6 .  - C  769 ] . f Dross o f gold melting intendert to be ponded coral, which is uled byna-

Pot, “  sona ka m ail. tives us a drug; but the sample is not pounded coral,
A dark colored slag in small fragments, consisting (2.) Kushta abrak. Black talc pounded fine,

of load, iron and tin, partly oxidised. Gold leaf is • (8.) Kushta hartal. A  gray powder, contains no
now discarded from European medicine: it is used trace of arsenic; contains carbonate of lime, 
as a test, j (L) Kushta mis, or tdiiibS. Is a black oxide of

1. ■
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copper, prepared by mixing some salt of copper with li,” and put between i  seers of dried cow dung and 
sajji j or impure carbonate of tioda. set Are to ; it is then taken out and mixed with the

(5.) Kushta kalai, a preparation of tin or zinc. .juice of a plant, “ ghikwar ” or “ koir gaudal”  (a/oe 
S5 4  _ r  914-17 1  Series of compound perfoliata) five times, and afterwards mixed fire times 
, 1 'r  . • .• with the extract of a shrub called, “ kandyari ” (tola-miaersl medicines called kushtas, consisting r . ... , . . . .  . , , .* 1 e . ’ - . - num Jacquim,) burning it between each time of mix-

of—-kushta sikka, kushta jast, kualita taroba mg; whicU it is again mixed five times in the 
or mis, and kushta loha. From Syadwalla, same way with agrasscffiled‘‘ hdtliisundibilti,”  it is 

' in G ugaira. then sc>a-ked in “ dhai ” (curdled milk), and. the in-
These ore preparations made as medicines by (fru ity Tonninalia bejeriea),

natives hakims, they arc not (infrequently compound ^  (7 ' and aonla (Embhca * ■ * ) , «  «
bodies (mnrakkab), though called by the name of a hen “  “ kof  £andal ”
simple constituent, taking their name from the metal and eventually ground in vinegar. When dry
which forms their basis. f  18 then ased M a, ^ dl“ n® m} ™  cpmplmnfcs; also

for hemorhoids and stricture or the urethra ($ilsil-ul~
Tho following is an account o these pre- haul). In doses of from two to four rattis. 

parations sent from Gugaira, which was kind­
ly communicated to me by M s, E. G. Mss- Mineral Waters and Deposits therefrom.
vii,pe, 0 % . Deputy Commissioner.

Kushta Sikka, or carbonate o f lead.-1 tolah of The mineral springs of the Punjab are
lead is placed in an iron pan, with the juice of the always situated either in the hills or in
Euphorbia, or the “ keau,” or “ dhak ” flower (Butea submontane districts; there are hot springs,
frondosa). The lead is covered up with the flowers in galino and sulphurous waters. Petrifying
the iron pan, which is then placed over a fire, where ^  ^  lime3ton0 districts, are not nn-
it remains till the lead is melted and the flowers are 
incinerated. After it is cool it forms the oxide, Common.
Which is then ground fine and kept for medicinal The following senes of mineral waters was 
purposes; it. is efficacious in menorrhagia, &c. Given exhibited by the L00A.Ii CoMMITT.BE 01? 
in doses of one “ ratti ”  (the weight of one seed of K angba DISTRICT.
Airusprecarious), ^  5 5 5 .~ [  270 ]. Water, from Bishasht,

Kushta jast, or oxide of zinc,—2 tolaba of zinc are L J 7 9
placed in a small iron crucible having a handle (called MAgHl ivulii,
kai-chi), this is placed in a fm-nace which is urged 5 5 6 .— [ 271 ]. Water, from Msaikam.
with bellows, as soon as it is melted it is to bo con- . .. ■,« . _ , The temperature of Bishasht spring is 102° ahr.Btantly stirred with an iron rod, when it oxides . . * . . , . , - f. .f  OAno ^ ,, - Ti • j i: • .c,,. That of the principal spring at Mamkarn 202° Eahr,
y con ac wi, . e air. . is use as a met mine > ^  j fAB0ADIEU states that neither of these springs

diseases of the eye (opthalmia) contains sufficient miner.,! matter to warrant Its
Aushta tumbi, or arsemte of coppef.-X tolah .a t  termed # mineral . and that if thero

copper is taken and beaten out into a thin sheet, after b(j ^  foMdation for the bigb eatimation in which 
which it is cut up into small slips, to which 1  tolah ^  w a t e r 3  are h e l ( 1  by tbe people> ft muat be mOTely 
of “ hartal -  or_ orpiment is added, both are tied up in ,h# galutary efeuta o f bot batbs. 
together in a piece of cloth and the little parcel is conclusion, however, has not been generally-
covered with 4 seers of cow dung, it is then set fire recejve(j, an(j a fresh analysis o f the water seems 
to 5 when burnt, thereromains a bluish crisp substance, desiraMe
which is then ground in a mortar and kept for use. irr j. r ,, T — -
It is used as a medicine for paralysis, contraction of 5 5 7 ^  272 ^  WatCT* fr°m
the limbs, and arthritis. Jaji spring.

Kushta loha, called hhubs ul hadid, or zafrdn ul The Jawiila Mukhi range is a portion of the outer 
hadtd.—\ tolah of iron is made red hot and cooled in parallel of the Sub-Himalayas. It is composed of 
cows’ urine 100 times, and washed with spring water a sandstone of the later tertiary period. The springs 
fifty times, it is then broken and ground in a mortar, are situated all within a distance of about 30 miles, 
after which it is mixed with the milk of “ mndar,”  near the base of the hills, on their south westerly 
or “ akh ” (Cnfoirrtpwproeera), and made into a cake; face, looking towards the Beas; all contain chloride 
it is then placed in a Bmall crucible called “ kotha- of sodium (common salt) and iodine, stated by Mr.

U
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Maboadiev, to bo in the form of iodide of potassium buuniahs at one anna par teer, of exchanged lo* th# 
ta considerable quantity. same value in attah, &c

P in proceeding by order of their respective position#, The livelihood of the natives living in the vicinity 
and taking for starting point the limits of the Juwii- of these springs is chiefly earned by this trade,

IS Alnkbrf valley, naturally formed by an elbow of They are convinced, and tell all who question them, 
the Beat near Nadann, the salt iodurettetl springs are that the water contains an efllcacious principle which 
placed in the following order ; 1 at, Kooperah ; 2nd, promotes the cure of the goitre.
Jawala ; (two springs) ; 3rd, Jowilii Mukbl ; 4th The following Table shows the produce yielded by 
Nageah, and 5th, Kanga BassA. the saline ioddretted springs,

The three first are situated at equal distances of ;-------  " ‘ ... : ;..............  .....;--------
about four miles -one from the other, the fourth at ,, Partecd - _ . . .  iTioJmet
about throe miles from the third, and the. fifth at water. of potas-
about twenty miles from the fourth. ---------- — —-—---- ------- -——— -----

In general, the greatest uniformity exists in this ( 1*000 22 0079!) 0410o2
range of hills. ’ P ’ “  t 45*454 1-000 8-6818 07818

The argillaceous marls alternate towards the su- , xoqq QfiOO 009324 012273
perior part, with a rough and friable micaceous sand- Jawaln, -*| 33.000 j-qoQ j-5.152 40665
stone ; and at the inferior part, with a sandstone a l s o -------------;-------------------------------------------------
micaceous, harder, smaller grained, and of a bluish Jawftli, 3,1,1 i 4̂ 0'0799
color, held together by a calcareous cement. ___________ !___ i______ _ ___________

After this comes the same sandstone, in which Jawala Mu- i 1 000 22-80 0-0799 0-1052
arc embedded a few stones of variegated grit and khl, .. ( 43-860 1:000 8*6040 4-6140
micaceous sandstone, and next to it a scanty calcare- ~  7  7 T7T  T 7Z 7 '
ous formation in the state of travertin) at last, on Nageah, .. | 45.04- 'i -qoq 4-200 5-5282
nearing Kangxa, and leaving the springs, there are — —------ -----------------------------------— — -
some conglomerates, composed of granite, of mica Kanga Based, | 2f t ’ ,
schists, of quartz, and of variegated sandstone, also * 43 4 8 0 0 4 0839 6 3860
bound together by a calcareous cement, alternating Z _ ..........  --- --..  -  -----. «_* ;,v ,v .. , ,, , .. ■ . , ,® In Knrope, a medical committee, solicited by- diifer-at first with the grit, aud afterwards forming whole . . . , .’ ,
beds by themselves erlt Sovurumente> Proposed to mix of loduret

The natives of the place affirmed that the saline °f * *  “ !■ for
matter in the springs became more abundant during “®‘f ed.wlth ,the dis0a“ ’ ornrtx .v ■ 1 ® living m places where fclte infirmity exists,the rams, and that it yielded them a large quantity TY , ~ . ,* , ■;
ofsajt *:■■■ /'■ J Here nature offers this remedy ready formed, and

The saline springs contain, in 100 parts, the fol- “  ^ ^ r t i o n s  without the excess being injuri-
lowfog quantities of fixed matter 008 n T  "  °* * f ng a M e n tquantity of salt to render it profitable in a commer-

_ cial point of view.Kooperah, .. .. .. 2-20 , _
JawASa, .. .. .. 2-63 I 5 5 8 .— [ 273 ]. Ainle ( ? )  spring.
2nd spring, JawAU..........................  2-40 559.—[ 274 ]. Bassa spring.
JawdldMttkhi, >. ,. 2*28 r oirir -1 ,
Nageah, .. .. .. 2-22 5 6 0 .— [  275 ]. Mineral water, from
Kanga Bassa, .. . .  .. 2-32 Bohan.

Traces of an excavation are shown, whieb is stated 
The temperature of the first spring taken on the to have been made in the time of Sansar Chand 

10th December, 3854, at 7 o’clock A. if., was 67° the Katoch sovereign of Kangra in the hope of 
Kahr., the air 51*80, difference 15*70. reaching the deposit of salt in which the Springs

This spring issues from a hole made by the natives were supposed to take their rise. It lues indeed been 
in the hard grit, it does not appear very abundant, stated that the percentage of saline matter varies 
because its issue is evidently impeded by the snr- slightly in the different springs, and also that the , 
rounding rocks which prevents one from ascertain, amount of saline matter thrown up increases in the 
ing the real, volume of its water in a given time. rainy season. These facts, if they are correct, tend

All the water from the five springs after having to show that the source of the salt is not far from 
Undergone slight concentration by being exposed only the surface; still it is the opinion of Capt. Hay, 
fora few hours to the open air, is purchased by the and is indeed the conclusion that it the most eoinri-



(lent with geological .considerations, that the source I 5 6 7 .— [ 873 ]. Water from the aul- \
Ot the springs k notin any Workable deposit of salt phuretted hydrogen spring at Danera. * ' \
auch as are found In Mandi. It may be added that, 1 3
while the Jawiila Mukhf waters contain a large This spring is considered sacred by the natives, who 
percentage of iodine ; Dm. Fi.isMJUO states as the resort to it for cure in goitre and other diseases ! 
result of his analysis that not a trace of it Can be ** situated abottt a quarter of a mile off the main 
found in the rock salt of Mandi. roa<**° Dane.™. The narrow pathway which leads to

5 6 1 . — [ 276 ]. Mineral water, from H has a/<> ™dclypaved with stones ; the
. . . ,, spring itself is confined by an artificial tank of stones,
iVOlnuia. in which the water rises tip with bubbles of the

Tlie people of the neighbourhood use the salt ob- strong smelling sulphuretted hydrogen, and trickles 
tamed from the evaporation of the water as alimen- over the edge of the tank into a shallow stream, 
tary salt, and the springs are largely resorted to by whose course Is marked by tlie abundant white fur- 
persona afflicted with goitre, for .which iodine is a like precipitate, which covers the atones, leaves, &«., 
well known remedy. over which the water passes, and hangs in threads

5 6 2 .  — £ 277 ]. from  Jlvali spring, Bara ovor tho tank edec>where the ***** escapes. The
Bungall 'TateT is not ve!*̂  cIear’ and ita teste somewhat saline.

The spring is not a thermal one, but its exact tern-
bdevation 4,500 feet. Mr. Makcabihu, geological perature was not observed, A  small wayside spring 

surveyor, reports that this water contains brominm, jn the Mils, near Daihousie, was observed to have 
probably us bromide of sodium. £ he following are # strong chalybeate taste, and deposited the reddish 
the results obtained from. 40,000 parts, of saline water, precipitate indicative of iron. No. 674 showed a leaf 

Bromide of sodium, .. ,, Q-48 and a stone covered with the white deposit alluded
. Or from 1000 parts of saliue water, j.()

Bromide of sodium, .. .. 0'012
5 6 8 . ,—[ 964 ]. Bottle of bitter water,

5 6 3 . - [  714 ]. Water from hot springs fro,n a well in the Faridkofc fort. H. II.
g y a at Jeura. M r. G-eo. Jeph- The B aja of Fabidkot.

son.
5 6 4 .  — [ 715 ]. Saline deposit from do.

r tr-i r- o i i  i ■! of lime amt Besquhoxlcle of Iron, deposited owing to tho escape
5 6 5 .  — [  716  ] .  Sulphur deposit. of the carbonic acid.
5 6 6 .  — p 872 1. Saline deposit from a Tho water, Ho. are, from Danera, was examined : no trace

. . of sulphate of hydrogen, remained at the time it was analysed,
spring on the road, a few miles from -Dal* but a considerable amount of carbonate of soda, with soma 
housio. M s. B. Powjsnt,.* carbonate and sulphate of lime.

The sample was not sufficient in quantity to determine the 
• .... -  proportions of theso ingredienta.—DR. B. BUOWH, Chemical

* The saline deposits examined consisted chiefly of carbonate Examiner, for the Punjab,

*
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S U B -C L A S S  ( B ) R A R E R  S U B S T A N C E S  U S E D  BY T H E  S C IE N T IF IC
C H E M IS T ,

Thibb is scarcely any substance exhibited to represent this Sab-dam . Borax may be 
mentioned as used for a flux in experiments with, the blow pipe, and there is one Other,—

5 6 9 .— [ 866 ■]. “ Lota khar.”  Lahore cent, of the cyanide. It is mado by fusing yellow pirns-
bazar. R am. Sib oh, Pansari. siate of Potash with warbouate of Poteh «*» is « f d

, , to form a solution with nitrate of silver for cicctro- 
A very impure cyanide of potassium. IhesaJtisso ,

impure that it does not contain more than about 2 per 6’

This concludes the collection under .Divisions I I I .  and IV . The report o f the ju ry  
follows. The Divisions I I I .  and IV . are very similar as to the nature o f the substances 
they include, and most o f the substances in  the former, whose prominent use is in some 
art or manufacture, have also medicinal virtue in the Native Pharmacopoeia; hence the two 
Divisions are appropriately classed together for consideration by the same jury. The 
distinction between Divisions I I .  and I I I .  has been based on the employment o f the terra 
Chemical Substances to signify substances that are compound in structure, such as metallic 
salts, oxides, &c., and not simple minerals as sulphur, asphaltum, or plumbago.
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R E P O R T  ON M I N E R A L  D R U G S .

S E C T IO N  A . C L A S S  I I .
DIVISIONS III. AND IV.

D I V I S I O N  I I I .  C O N T A IN IN G  C H E M I C A L  S U B S T A N C E S  U S E D  IN  

M A N U F A C T U R E S ; A N D  D I V I S I O N  I V .,  C H E M I C A L  S U B S T A N C E S

U S E D  I N  M E D IC IN E S ,

JU&Y,

W . G eben , E sq., M . D ., Deputy Inspector I J . P jbsk.it, Esq., M .D ., 0m l Surgeon, Lahore. % 
General o f  Hospitals. | B . P o w u m , E sq., C.S., Curator o f the Mu-

H.-EM OS, E sq., M .D ., Medical Store-keeper. \ spurn.
S. B . Sc e ite k , Esq., M .D ., Principal, Me- J . B abthjslbmt, Esq., Apothecary to the 

dical College, Lahore. Citadel.
A. M . D a m ,as, E sq., Inspector General o f \

Prisons.
The jury called as Assistants for the Vernacular—

R am  S in g h , Drug Merchant. B abhx, Manufacturer o f  Adds and Chemi­
cals.

R eporter— D a. B urton B row n , Chemical Examiner.

These divisions are invested with considerable interest, both by the fact o f their includ­
ing many substances, such as nitre, borax, antimony and sulphur, which are o f  great 
economic value; and also by  their indicating to  what extent substitutes for European 
medicines can be obtained from the bazars: at the same time they show the various sub­
stances which the native practitioners o f  this country are in the habit o f  using in lieu o f  the 
purer, and therefore more efficacious remedies o f English medicine.

In  the mineral division o f  the Pharmaceutical Section there were 247 specimens.
The Lahore collection alone contained as many mineral drugs as were obtained from all 

the other districts united.
The follow ing Bubstances deserve especial notice.

SULPHUR.

Several specimens o f  different kinds o f  this remedy were sent: in particular a fine colored 
specimen, N o . 878, from L ahore ; and a piece o f sulphur in its matrix, N o. 907, from Shah- 
pu r: a considerable amount is be  found in the Salt range. This substance is very valuable 
both as a medicine and in chemical manufactures.

m *» 1. Divisions I I I  and IF . I q\
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WATER.
h I|

T!ie mineral waters exhibited were principally those o f  the hills o f  the Kangra district; 
containing saline matter, and in some cases iod ine ; some white deposits on leaves and 
stones, Nos. 872 and 874, were sent from Dalhousie, and included in the Lahore collection.
These proved to be carbonate o f lime and sesqui-oxide o f iron, which were probably pre­
cipitated, as the carbonic acid which held them dissolved in the water escaped into the air.
Only one o f the specimens remained for examination, N o. 873. This proved to  be an 
alkaline saline water, but it contained when examined, no sulphuretted hydrogen.

SILICA.

Several minerals composed o f  this body are still included in the Native Materia Medica, 
though it has long been known in European practice to be inert. The principal ones, were 
carnelian, (N o. 820,) from L ahore : (native name, ’ ak lk :) agate, (N o. 823,) also from 
Lahore, called aarig-i-Salaimam; Hint (N o. 821,) “ chakmak,”  and sand, (N o. 877,) “ ret.”
The carnelian was employed on account o f its red color, resembling that o f the b lood ; it 
being formerly thought that medicines had indications in their physical properties and 
appearances o f the purpose for which they should be used,

SAL AMMONIAC—NAIJ SIIAI) All.

Numerous specimens o f this important salt were sen t: a good clean salt from Lahore,
(N o . 85 4 ,); another from Guj ran walla (N o . 894). This salt is said to be obtained by burn­
ing bricks made o f clay, which is full o f  organic matter, from the bottom o f  certain ponds; 
and is believed to be formed by the decomposition o f the aqueous vapour by contact with 
red hot bricks in the presence o f air. The crude salt so obtained is refined by sublimation.
A n  interesting specimen o f the vessel in which this operation is performed is shown, No.
18, Kurnal. I t  consists o f a thin glass vessel, with a nearly globular body, and a long wide 
conical neck, and is coated externally with d a y  to prevent its fusion by the heat which is 
applied, Sal ammoniac is not only valuable as a medicine by itself, and might probably be , 
used more than it is with good results in our dispensaries ; besides this, it is important as a 
source o f most o f the compounds o f ammonia, and is used at Lahore for the manufacture of 
solution of ammonia, for snake bites, to a Considerable extent.

CARBONATE OF SODA— SAJJI MITTI.

A n  impure alkali, similar to the barilla, prepared in Spain and elsewhere, by burning 
plants containing soda salts. Sajji mitti is made by burning plants called by  the na­
tives “ khar,”  and which appear to be various herbs belonging to the natural order 
C'henopodiacse, particularly the Anabasis inultijlora and the Ooronylon Qriffithii, The 
ashes which fuse and run into a gurrah placed beneath the burning heap, are termed sajji 
lotah, and are considered purer. Sajji consists o f about half its weight o f carbonate o f  soda, 
mixed with clay, sand, and organic m atter; also the sulphates o f  soda and lime, the chlo­
rides o f  sodium and potassium, and the sulphide and aulpho-cyanide o f sodium; the last 
salt may easily be extracted by boiling the mass with alcohol.

Sajji mitti would, be a very available source o f  carbonate o f  soda for our dispensaries, 
but would not be worth exporting, as the pure salt is made so cheaply in England from 
common salt.
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COMMON SALT—NIMAK.

la  exhibited both as salt, the produce o f the mines, and as a medicine. In  the former y
department there is rock salt o f  a dark color, sent by the Rajah o r  Mawdi, from the Drang 
and Gumati mines ; and from the Kangra district is sent some salt (impure) that comes 
from Ladakh, and is used in the higher parts of our hill country. From the great salt 
district, the country about Find Dadan Khan, Shahpur and Kalstbngh, there is very fine 
set o f specimens, some o f which require especial notice. From  Kathfi, in  the Shahpur 
district, are sent fine cubical crystals o f salt, perfectly cdlorless, as clear as glass; from 
the same mines are several other specimens of pure salt; from the K hcura mines, in. the 
same district, are many pieces o f pure massive crystallized salt, some slightly colored red. 
the coloring being due it is said to organic matter.

The salts exhibited in the Medicinal Department, consisted o f yery fine crystals, 'N o.
863, from Lahore, was called “  nimak slnsa;”  the crystals were, however, inferior to those 
in the Salt range collection; there were also several less pure specimens, as “  nimak sambhar,”
(863,) “ nimak sonchal,”  (860,) &c. Under this head also must be included “ nimak 
styah,”  or black salt, said to be made by evaporating a mixed solution o f sajjt and salt, but 
the specimens sent contained no carbonate o f soda, but were composed o f chloride o f sodium 
with sulphide and sulphate o f that metal.

BORAX—SOHAGA/

,■ This important salt was well represented by several good specimens from Amritsar,
(N o . 743,) and Lahore, (N o. 852.) It  is procured in considerable quantity in the Trans- 
Himalayan regions, from deposits on the edges o f  lakes, and is imported into England.
Its  use in medicine, though considerable, is lim ited; but it is of more service in the arts, 
both in forming glazes for pottery and to dissolve oxides o f  metals, thus facilitating 
their junction.

REH SALT.

A  specimen without number, sent by Dr. Oookson from Muzaffargarh; it consists prin­
cipally o f sulphate o f  soda with a little chloride o f  sodium; it is in fine prismatic crystals 
very efflorescent, and might be used with economy in dispensaries as an efficient substitute 
for Epsom salts— sulphate o f  magnesia.

NITRE—SHORA.

Several beautiful specimens o f this salt were shown, especially one called “  kalmi ehora,’ 
from the pen-like length o f  its crystals, from Lahore (N o. 853.)

This valuable salt is extensively manufactured in many districts o f the Punjab, being 
obtained from soils where animal decomposition is going on. Specimens were sent from a 
very large number o f districts—Hissar, Rohtak, Amhalla, Ludhiana, Jalandhar. Amritsar,
Lahore, Gujrat, Shabpfir, Gugaira, Dera Isnaail Khan, Dera Ghazi Khan.

CARBONATE OF POTASH-JAG KHAR.

An impure carbonate o f potash is manufactured from the stalks o f the barley plant, by 
burning them and collecting the ashes; this, however, contains much ol the chloride and 
sulphate o f potassium and o f carbonate o f lime. , A  much purer salt is sometimes prepared 
by natives by heating wood charcoal with nitre, hut no specimen o f this is shown.
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CYANIDE OF POTASSIUM—LOTA KIIAR.

This salt is made at Lahore for the purpose o f electro-plating, from the yellow prussiate 
o f potash and carbonate o f  potash, but the product is very impure.

■  fiSBrSn , i, ’ ’ Vi >. ?
GYPSUM-SULPHATE OP LIME.

U f this a great number o f specimens were given under very various names; thus N o .
830, Lahore, is called sang-i-jardhat • No. 834, is called godan tijN o, 902, from Jhilam, is 
called “  surma safaid,”  m also N o. 897, from Rawalpindi.' This latter name was probably 
given by mistake, as it is usually applied to the carbonate of lime j «  makol,”  (N o. 798,) is 
another specimen from Lahore. Sulphate o f lime is more used in the arts that in medicine, 
it is particularly uselul in the form o f  plaster o f  Paris, for casta, making stucco, Ac.

NITRATE OF LIME.
mIlf 1 ' ■

N o. S.<o, ( Lahore,) was sent recommended as a probable chemical antidote for the salts 
o f  “ reh.”  It  has long been known among natives that the best remedy for reh is tbo saline 
efflorescence of old mortar in walls, or which appears on ground containing carbonate o f 
lime and animal matter. In  this substance nitrate o f lime is found; and this salt would 
act by producing the insoluble carbonate o f  lime, and the sparingly soluble sulphate o f  
lime, and the deliquescent nitrate o f  soda, instead o f the efflorescent sulphate and carbonate 
o f soda, which are the principal constituents o f reh.

CARBONATE OF LIME.

Tory many specimens o f this were exhibited. Marble, (sang-i-marmar, No. 833 )  opaque 
calcareous or Iceland spar, (surma safaid, No. 843,) and chalk, “  kharya mitti.” ’ Others 
were primarily derived from the animal kingdom, as coral, N o. 836, (from Lahore) • fossil 
enenmtes, sang-i-yahuda (N o. 846 and N o. 870, L ahore); also a minute fossil bivalve 
shell (L ah ore); and nummulitea,«  sangcha,”  (N o. 933,) from Bern Glhazi K h a n ; and sang-i- 
sbadnaj (N o. 847, L ahore); these are interesting as showing that the nativee employ fossils 
as medicinal substances, which are lesB fit for use than ordinary chalk.

ALUM-FH1TKARI.

v  8p! ? i“ e?  ° f  U' ia useful druS were sent- A ^ r y  good crystallized specimen,
N o. ,)0b, from Shabpur, and two from Lahore, showing both the red and white varieties, 
i lu s  salt is manufactured in large quantities in the Punjab, from alum shale, o f which a 
specimen, N o. 905, was sent from Shahpur, and also No, 936, from Bern o L h i  Khan.
The salt as found in the bazar is quite pure enough for medicinal use.

OCHRES.

Several specimens of ferruginous earths were exhibited under the names o f gere nil 
irmaiu, M61tam mitti, gil zard, Ac., but these are no real service in medicine The same 
remark applies to the specimens o f  glass, mica, and steatite; also granite, which will be 
further referred to in  the Catalogue.

I t  may, however, be desirable to distinguish the various kinds o f  ferruginous clays used.
No. 762, gem  or geri, is a hard laminated red earth, used as a dye for cloth.

’ '/$* ' Gti*ix
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OIL IRMANI.

The representative o f the Armenian bole, a rough red but irregular mass, resembling 
T geru”  in color, not used in European, medicine, but formerly employed, and is still used 
by natives.

GIL-I-ABRORSHI.

A rough hard, not brittle, pink earth, only used in native medicine.

GIL ZARD.

A pale yellow tough laminated earth, intermediate in color between geru and gil M ultan!; 
but resembling both in appearance.

GIL MULTANI—FULLER’S EARTH.

A soft laminated white or pale yellow earth, used by the natives for cleaning their 
hair, and in medicine.

GIL MAKHTUM.

A  soft rough irregular variegated marl, containing clay, deeply colored by peroxide o f  
iron, mixed with nearly white carbonate o f lime.

GIL KIRIA.

1 A  soft laminated, nearly white clay, resembling chalk in appearance, hence probably 
the name.

HASSAN DHUP.

A  harder white clay. The real article is supposed to be a deposit (containing sulphur) 
from a mineral spring.

BINOXIDE OF MANGANESE—JUGNI OR INJNI,

A  single specimen of this important mineral, so useful in making chlorine and oxygen, 
was shown from Lahore, No. 817 ; it is principally used at Lahore to remove the color o f 
glass containing iron, and is said to be imported from Kashmir and Kabul.

OXIDE OF ZINC-MISSI SAFED.

A n  impure specimen of this drug, No. 800, was also exhibited by the Lahore Committee.

OXIDES OF IRON.

Several specimens o f  these were exhibited; one in particular, No. 803, was worthy o f 
notice, as it was called “  surma Ispahan!.”  Several substances are often substituted in the 
bazars for aulphuret o f  antimony, and this was one.

SULPHATE OF IRON—KAHI.

This substance is said to be produced by concentrating the mother liquid, from which 
alumina has crystallized out, and it therefore, contains much sulphate o f alumina with sulphate

x
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o f iron and other impurities. I f  the iron is chiefly in the state of protoxide, the color is 
greenish or white, and it is called kahi sabz or safed; hut it mostly is perondised, and is 
then termed kahi zard, from its yellow color. Some specimens of kahi are also said to be 
obtained from the ground. Kahi lai consists solely of bichromate of potash, o f English 
manufacture, and is principally used in dyeing. Two specimens o f this were shown m 
fine crystals (N o. 4355, Amritsar).

SULPHATE OF COPPER-NIL A TUTYA.

An impure pale blue salt. Is prepared by boiling copper plates with sulphuric acid, and 
might easily be purified by recrystallizing; but there is also in most bazars some very pure 
sulphate o f European manufacture, as No. 4523 from Amritsar, and b o . 7b4, from Lahore.

ACETATE OF COPPER—ZANGAR.

One specimen, No. 785, from Lahore, was sent. This is said to be o f English manufac­
ture, but might be made by placing grape husks between copper plates. I t  is prmcipa y 
used as a coloring matter.

SULPHIDE OF ANTIMONY—SURMA.

This mineral is extensively used by the natives as an application to the eyelids, either 
solely for appearance or with other substances as a medicine. It  has been already re­
marked that under the name surma many substances are supplied, especially the sulphurot 
o f lead, the sesqui-oxide o f  iron, and occasionally bin-oxide of manganese; while the name 
“  surma safaid’ * is usually applied to calcspar, carbonate o f lime, and sometimes to sulphide 

| o f lime or gypsum.

ARSENIOUS ACID—SANKHYA.

Some very fine specimens of this deadly poison were shown, in particular one of vitreous 
arsenious acid, by B. Powell, E sq. (N o. 806 ) ; a large number of different compounds con­
taining arsenic are shown.

ORPIMENT—HARTAL.

A  very fine specimen o f this substance divisible into thin plates, called “ hartal warki,”  
was shown from Lahore; other specimens were more massive; varieties o f this, called 
hartal pili and gulabi, were also shown.

REALGAR—MAN3IL—BISULPIIURET OF ARSENIC.

There were also several boxes o f this poison ; one kind naushadar kani, (N o. 816,) Lahore 
and (N o 753) Amritsar, deserves especial notice, as it might be confounded with sal am­
moniac by its name, and lead to injurious results.

OXIDE OF LEAD—MURDA SANG.

This is said to be made at Lahore and Jagadri, and it might be well employed in making 
lead plaster (strapping) with some of the country oils; other preparations o f lead also might 
be manufactured from it.
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READ LEAD—SANDIIUU.

A  specimen o f this, (No. 753,) and one o f carbonate o f lead, or safaida, (N o. 779,) were 
both shown from Lahore; but were probably manufactured in England.

MERCURY—PARA.

Two rather impure specimens of this liquid metal are shown, (N o. 764,) from Amritsar; 
the other, (772,) from Lahore: they are chiefly important as a source o f the preparations of 
this drug, namely

CALOMEL—RASKAPUR.

(N o. 775, Lahore). This is a very pure specimen, quite free from any soluble corrosive 
sublimate, which is generally contained in bazar specimens o f raskapur, and often is present 
in poisonous proportions, unfitting such for medicinal use.

CORROSIVE SUBLIMATE—DAR CHIGNA.

Some very fine specimens o f this powerful remedy were also shown, as No. 748, from 
Amritsar, and No. 77o, from .Lahore.

NITRATE OP SILVER.

A  rather dark looking specimen of this salt, which is now made at Lahore for photogra­
phic purposes in much purer form, was shown, (N o. 842,) and called “  kastak ”  (this term 
is a corruption o f “  caustic” ).

LIGNITE—SALAJIT.

Several specimens of this fossil were shown as native medicines ; they are without any 
real value for medicinal use.

PETROLEUM—MITTI KA TEL.
|

A  fine specimen o f this valuable fuel was shown, No. 876, from the Lahore Museum; 
if  the experiments which are now being carried on in England prove that it can be used as 
a substitute for coal, this substance may become of the greatest importance ; but at pre­
sent its employment is extremely dangerous. In  medicine it is chiefly employed to apply 
to the skin.

AMBER —K.AHEUB A.

Two fine pieces o f this substance were shown from Lahore.

MINEEAL ACIDS.
SULPHURIC ACID—GANDHAK KA TEZAB.

(No. 888) is made at Lahore for the purposes of dissolving indigo, and the energetic 
native who prepares it has not duly constructed a leaden chamber for the purpose, but has 
imported a platinum retort from England in order to concentrate it sufficiently. The 
acid is therefore supplied quite free from coloring matter, and o f any strength that may be 
required; it contains however a quantity o f  sulphate of lead.
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NITRIC ACID.

Is made in two ways in Lahore: the best by acting on pure nitrate o f soda with a quan­
tity o f sulphuric acid. This sort is used for the puriticatiou o f silver, and the formation 
o f the nitrate. A  less pure kind is made by the action of kahi (impure sulphate o f iron) 
on nitre, but this is rather a mixture o f nitric and hydrochloric acids, and will dissolve gold 
leaf. Both specimens are shown, No. 889 and 891, from Lahore.

HYDROCHLORIC ACID—NIMAK KA TEZAB.

Is made similarly to nitric acid, substituting common salt for the nitre.

The following substances included in the British or London Pharmacopceia are 
represented in a more or less pure state among the medicinal drug” present xn the 
Exhibition.

English Name. Native Name. Kemarka.

Sulphur, . . . .  Gandbak,
Sal ammoniac, . . . Naushadar,
Nitre, . . . .  Shora, . . . . O f  various qualities.
Carbonate of soda, . . Saji mitti, . . • Very impure.
Common salt, . . . Nimak, . . . .
Borax, . . . .  SobAga, . . . .
Lime, . . . .  ChAna, . . . .
Sulphate of lime, . . Sang-i-jarahat,
Carbonate of lime, . . Kharya mitti,
Binoxide of manganese, . . Jugni, . . . .
Zinc, . . . .  Jast, . . . .
Oxide of zinc, . . . Missi safed, . . ■ Very impure.
Iron, . . . .  Doha,
Magnetic oxide of iron, . . Chamak pattar, .
Scaqui-oxide of iron,
Sulphate of iron,. . . Hira basis,
Copper, . . , . T iimba, . . . .
Sulphate of eopper, . . Nila tAtya,
Acetate of copper, . . Zingar, . . . . O f  English mannfacturo.
Bichromate of potash, . . Kahi lid, . . . .  „ „
Sutphuret of antimony, , . Surma, . . . .
Tin, . . . .  Kala’ f, . . . .
Lead, . . . .  Sfsa, . •
Litharge, . . . .  Murcia sang, . . .
Ited oxide of lead, . . Sandhuf, . .  . .
Carbonate of lead, . . Safeda, . . . .  From England.
Mercury, . . . .  Fare, . . . .  Impure.
Calomel, . . . .  R&skapur, • • Often contains sublimate.
Corrosive sublimate, . . Dar chigna, . . .
Nitrate of silver, . . . K&atak (corruption of caustic), .
Orpiment, . . . Hartal, . . . .
Realgar, . . . .  Matisil, . . . .
Arsenic, . . . .  Sankhya, . . . .
Silver leaf, . . . VVark nukra or chandi, .
Gold leaf, . . . Work tils or sona,

The above include all the specimens shown in this collection, which if carefully prepared 
and purified, would be o f service either in medicine by themselves or to prepare other 
drugs with.



Among the prizes which the jury have to allot ja one offered by II. H . R a j  a h  of  
Kafuktiiaiaa of Es. 200, “ For any chemical preparation, cheap and simple, that shall 
effectually neutralise the saline ingredients so abundant and injurious in many parts o f the 
Punjab, and render the soil culturable.”  The jury are o f opinion that no preparation has 
yet been proved to neutralise the ingredients spoken of', and that they would recommend 
that his High:truss the Eatah o f  K apubtuacla should be requested to allow the prize 
to remain in abeyance until some effectual experiments can be tried, and that the prize 
should then be offered for any process that would accomplish the desired result. The jury 
strongly recommended that a silver medal be awarded for tho very extensive and carefully 
arranged collection o f drugs from Lahore, and also award a prize o f two shares for the 
mineral acids exhibited in the Lahore collection.

In conclusion, the above review o f the Mineral Medicinal products shown in lhe Exhibi­
tion, prove how greatly they might be improved by a little European instruction in Chemis­
try, and at the same time how ready some o f  the natives are to take advantage o f the 
information which they possess already, and that they procure from England substances 
they are unable themselves to make.

Thus, in the first place it has been necessary to record that many salts, as carbonate of 
soda and potash, sulphates o f iron and of copper, are only shown o f native manufacture in 
an impure state, because the manufacturers are not aware o f any cheap means o f purifying 
these ; nevertheless, attempts have been made to prepare several substances requiring a cer­
tain amount o f chemical knowledge, such as nitrate o f silver, cyanide of potassium, and the 
mineral acids; and, lastly, pure salts, as sulphate o f copper, acetate o f  copper, and also 
carbonate of lead, chromate o f lead, and bichromate of potash, are procured from England 
for use.

I t  may be thought by some that it would be cheaper to manufacture all medicinal agents 
in England than to make them in Lahore, and probably this may be the case i f  they are 
only used in medicine, and are capable o f being conveyed in a solid form ; but there are 
several substances which are either required in larger amount, since they are used in the 
arts—such as alum, the mineral acids, sulphate o f iron, carbonate o f lead, the oxides o f lead,
Vermillion, & c.; or they are liquid and therefore difficult to convey a long distance by land, 
as must necessarily be the case in the Punjab— such are sulphuric acid, hydrochloric acid, 
nitric acid, acetic acid, and solution o f ammonia: all these could be made with probable 
advantage at Lahore ; also there are many impure salts shown which could be readily 
rendered more pure, and therefore more useful. Should a school o f arts be formed at Lahore, 
it is to be hoped that arrangements may be made in the shape o f furnaces, &e., to instruct 
some of the more energetic “ pansaris”  of the city at that establishment, in the necessary 
processes for preparing these and similar substances. During the Exhibition several were 
anxious to enquire respecting the manner in which preparations from England, shown in this 
collection, were prepared, and what precautions ought to be taken in order to manufacture 
similar specimens ; and much benefit might result if  suitable instructions were given.

T. E. B. Bbowk, M .D .,

Reporter.
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Division V.—Substances illustrative of the Geology ot the Province.

S U B -C L A S S  (A ). F O S S IL S .

Tiie reader will kindly remember that the following brief and imperfect notice of a few 
o f  the fossils sent to the Exhibition o f 1861, makes no pretence o f being scientific or com­
plete: it is indeed obvious that the list only includes a very few o f the species either of 
Mammalian and Mqlluscous remains which are to be found in the hills o f the province ; 
besides this, there are large tracts o f country whose fossils and rock formations are entirely 
unrepresented. I  debated for some time whether these sections ought to be printed, but 
eventually I  determined to let them stand, principally from unwillingness to exclude from 
mention, the interesting collections o f M e . Ph ilip  E skrtoit and D r. Costello.

In  the. same way, the geological sketch o f the Punjab hills which follows, is solely 
intended to convey a brief and general idea o f  the hill formations to the unscientific 
reader, and to indicate the direction in which he may pursue the-study of the subject. I f  it 
falls into the bands o f  a geologist, I  must beg o f  him to forbear criticism on so imperfect 
a delineation. The geology o f the Himalaya and its subsidiary mountain ranges might 
form the study o f  a lifetime, without being exhausted. Certain parts of this vast chain of 
mountains have indeed been studied, especially the lower formation o f the Siwalik range, 
in connection with which the names o f  F a l c o n e r  and C a u t l e v  are familiar to all. Other 
portions o f the Himalaya, together with the hills beyond Peshawur, the Safed Koh, 
Hindu Kush, and Sulaimani ranges, are almost unexplored, and the only published 
accounts o f their geology are to be found in a few scattered and brief notices in the travels 
o f  V ig n e , J a c q u e m o n t  and others, and in several papers o f the Asiatic Society. The same 
is true of the hills in  the Delhi and Gurgaon districts; the geological age o f which has 
not yet been determined. A t present, therefore, the materials at command for compiling a 
sketch o f the geology o f the Punjab are but im perfect; and this fact may also be adduced as 
an apology for the imperfection o f this division. Among the fossiliferous districts the only 
ones represented a r e t o  the north, the Spiti ranges, and lower down the Siwalik hill range, 
at ITaripur, Sujanpur, Eadaun in the Kangra district, and several places in the Amballa 
and Hushiyarpur districts. Further west the hills about Simla are sparingly represented. 
The whole district thence onward to Peshawur and the Hindu Kush is quite unrepresented. 
The Salt range, which runs transversely between the Jhilam and the Indus, is not repre­
sented as far as its fossils are concerned, unless the Baloti range, and Shaikh Budln hills 
are considered as a portion or continuation o f  the range Trans-Indus ; it is, however, 
from these lower hill spurs, that the finest series of fossils is exhibited. These hills lie in 
the vicinity o f the Salt range; having those hills on the south, the Peshawur hills on the 
north, and the end o f  the Sulairaan range with the Waziri hills on the west. From this 
place onwards down the western frontier, the branches o f the Sul aim an range are occa­
sionally represented. Dera Ghazi Khan exhibits several fossils, from the L agan  Mazari, 
and lower hill3 belonging to the Sulaiman system. -

ffil <SL
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On the other border of the Punjab territory, but not geographically within it, come the 
hills of the Delhi, Gurgaon, and Hissar districts. These are tho systems of low hills known 
as the Delhi hills, beginning to the south-west of the district; they also to some extent,

. include the Shekawati hills, which form a portion of the G-urgaon district, and are eventual­
ly confused with the Aravalli range. Some of these hills are fossiliferous, others yield 
metals -the copper of Hissar and of Singbuna in Gurgaon district, belonging to this series.
In other portions marbles and freestone are found ; and the Kalyana hills of Dadri, now- 
included in the Jhind territory, furnish elastie sandstone.

Most of the stones exhibited are included in the previous divisions, on account of their 
economic value as building materials, &c.; and there remains for this division only the 
fossil series, and a few samples of boulder stones and unutilized rock, together with 
some curious lime formations of petrified substances, concretes, and stalactitie deposits.

The ranges of bills thus enumerated furnish not only the fossils, but the whole mineral 
products of the province. All the plain districts consist of an alluvial clay soil, the analysis 
ofwhieh is given in the sequel. The products of the plains are kankar, or calcareous con­
crete, which is dug for in the soil of almost every district in the province, and which sup­
plies both a material for making roads and flooring, and also a substance from which lime 
can be made. Pottery days for coarse earthen ware, tiles, A c .; and saltpetre, which efflo- i
resces from the soil, conclude the list.

5 7 0 .— [ 205 ]. Dossils. M r. Geoiioe the Peep valley, at elevations of from 15,000
., ... . ,n. Jewison. to 17,000 feet.spiti Pass and Hills. „  TT
• SlWAIiTK Hints.

X have no account o£ those. _ „ „ „  _ _  „ ,
571.— [ 183 ]. Fossil hones. Sirarnr.

[ 3 0 6 -1 5  ]. Series of fossils from Spin. - The or SlHMirjli
M b . Phu .ij? Egebton. Simla. 5 7 2  — r 198 ] Am*

The series consisted as follows; monites and sea shells,’ village of Themar.
Belemnites. \ , r a  B j'tJirwni' V
Ammonites Gerardi,—Class, Encephala Cephalo­

poda oolitic ? 5 7 3 .— [ 267-68 ]. Fossil shells, from Ha-
Ammonites Nepalensis (Gray), do., do. ,, ripur, Nurpiir, and Na-
Ammonites triplicates, do., do, daun. LOCAL EXHIBITION
Ammonites Wallickii, do., do, COMMITTEE
Ammonites hiplex (Sowerby), do., do.
Ammonites torgmtus (Sowerby) do., do. Tho **«» M  froM Nurpur, contains some very
Ammonites acucinetus (Stracheyj, do., do. ™ CTlt fossils' A <* ? * “>
Ammonites, nndoserihed * do., do. blto« tho ordlMH ™er mussel, m * Inch both the
Spirifer striata (Brachiopoda), carboniferous. ®Pidermls !lnd under snb“  18 COmI)iete,|
Productus-------SP. (Brachiopoda) carboniferous. is am0D* the serlf ’ “  a,S0 8 mUnber °f
Pholadomya (Acephala), oolitic. sl"als, T,wl'e is also a s|,ccie,s of
Nucnla cuneiformis ^Sowerby) (Acephala), oolitic. The series from 5 drpui- also embraces a number 
Klmconella cpnocephaU (Brachiopoda) carboni- of fossil bones s some portoons of the scapula of a 

£ ^^3 , small animal, the tread of tibia or ulnus of sonic
Orihoceras f  (Cephalopoda), carboniferous. ^  ! severnl PortioM of, rib8* Tbcre, is f °  8 l ° r~
Astarte major, (Acephala), oolitic. **“ of a b(™> b,>llow>a,,<1 a black color, which

looks like the bone of a bird.
M b. Ear,Eton’ s collection is from Spiti and 5 7 4 , „ [  173  ]. Fossil bones, Ac., Nahan.

---- ,-------------------— ------- ,— i-----*---------------— -  . , „ . L ooae E xhibition  Com-■' ■ ■ . Amalia.
* Tfcus might bo provisionally called A. Egertonii. alii. AXiii.



1 X-5* ’ Goi x  ■ ' : ■ ,f(

t(¥)| <sl
120 Gito / .  Division V. Sub-Class (A).

S ulaiman R ange. Lower cxtremit̂  of fcmur of dHto-
Head of humerus of ditto.

. , 1  l wl„ Portion of head of a mammalian, probably a tempoThis aeries is very poorly represented, nor ^  (  ̂(
has the range yet been explored : the vicinity Portion of ribs of a large mammalian.
o f wild marauding tribes renders geologizing Ditto 0f tusk of an elephant.
perilous. Patella or kneecap of a large mammalian.
’ 575,—r 542 1. Fossils, from Lag&ri hills. ^°"'er end *  W n » o f  ditto'J Lower eud of tibia of ditto.

llera GW Khan. Imam . AEH8fH AK‘ p w ond of ditt<>ditto-Consisting of ISclemnites, a Lower end of radius, 
species of Natica, and several species of Echinus. Ditto of femur.
The curious trilincar markings oil the latter, are Vertebra of a large mammalian.
compared by the people to the impression of a bird’s Atlas, or 1st cervical vertebra of ditto ?
foot: to which, accordingly, they attribute the origin Axis, or 2nd cervical vertebra of mammalian f
of these fossils. Among the fossils were included a Scophoid bone of ditto.
series of stones which are not organic, hut lmd been Astragalus of a large mammalian,
worn into singular shapes by the action of water. Tooth of mammoth.

[ ]. “  Sangeha,”  nummulites. Mazari Fossil sternum.
hills. I mam Bakhsh K han. Tooth of

Portion of jaw of sonic herbivorous animal. Bos The natives have a story with regard to the larger ___ ?
fossils of these hills, that they are the petrified clothes Toofh of ditto
of fifty betrothed virgins, who were once surprised Mokr tooth of Hippopotamus Sivaknsh.
while bathing by their future husbands j they prayed Tooft ot mnoAeritm (Kdl&Mgh hills), 
heaven to grant them a covering ; in answer to this Portion of horn of a.aeel,
the earth swallowed them up, and their clothes became portion of born or tusk
atones I Portion of jaw of a herbivorous animal.

Portion of fibula of a mammalian.
Shaikh B udin H ills. Vertebra of ditto.

Lower end of fibula of ditto.
5 7 6 .— [  17 -99 ]. Series of fossils from Ditto of radius,

the Sand Hills, which run eastward from Portion of a phalax.
Shaikh Budin towards the Indus. C. Costel- portion of tusk.

. . 0 Ar T Lower jaw of some carnivorous animal.
lo, E sq., Assistant Surgeon, 6th P. N. 1. Anothcr portion of the above.

These sand hills rise somewhere east of Shaikh Pieces of teeth of the above.
Budin in the Marwat Il&ka of the Dera Ismail Khan Soft sandstone from which the above fossils were 
district, and run northward parallel to and along procured.
the banks of the Indus, until they meet with the Coprolite (?) This appears to bo a stone worn 
same series belonging to the Salt range. by weather, and looks like a coprolite, but is not or-

Pith of fossil tree, ) game.
Outer bark of ditto, i (Monocotyledonous). Belemnitcs. ^
Inner bark of ditto, ! Several species of Pecten or Janira (species ttodis-
Head of thigh bone of a large mammalian. cribed).
Head of a mammoth (elephas primigenus). Cidarit Verneiulii (tertiary), Bchinodermata.
Detached teeth of ditto. Terebratula sp----- ?
Portion of head of an elephant. Shelly limestone, with Ehynconella pleuradon ; foot
Head of mammoth. of the hills on the Pannyala side (oolitic ?)
Humerus of ft large mammalian.
Hip bone of a large mammalian. B aLIIT R aNGB,
Sacrum of ditto.

S 7 7 .-1  80-100 J. Collection b ,  Do.
Portion of coccyx of ditto. CuSTELI.O.
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Praduetus Castatus (Clan, BraehiapodaX carfioni- Lithostraton irregvlate (Zoophyte),- ehrbonifer- 
farbas. ous.

Froductus com, do. do. Cmoporasp-—— (Bryossoa), carboaifer-
Atkgrit Rmssyi (JUsveille), do. do. <nw,
Athyris subtilita vai‘ grandis, do. do. Anemia Lawrenciaita (Accphala) CM'boBifeitras* ?

(Davidson, Quar Journ. Geo). Soc.Xond. 1.862, p. 88, (De Konaick, Quar, Joum. Gaol. Soc. Load. 1863,
■' pL t  fig. 7-8). p, 6, ,pL rv. fig. 7, 8, 9).

Orthis resupinata (Class, Braehiapoda), carbonife- Lima gigantea ? (Acephala.), oolitic.
To«8. Pecien (or JaniraJ up---------- - ? (Acephala), pol*

RhynconeUa pleurodon, do. do. Hie ?
Rhymynella $p------? do. do. Venus subaglaura; (Davidson), (Acephala), terti-
Rhynconella cynocepkala, do. do. ary (Shaikh Btulfn).
Spiriftra striata f do. do. Nation Flemingii (Sakesar in the Salt, range)
Spin/cra »p-----------? (Encephala Gasteropoda), tertiary.
Stieptorhynchus crenistria, do. do, (It should be remarked that almost the entire col-
Streptorhynchus pcctiniformis, do. do. lection of abetyl and zoophytes was wrongly named in

(Davidson, Quar. Journ. Geol. Sac. Dead. 1862, p. 80, the original Exhibition list. The identifications here 
pi. I, fig. 17). given are chiefly by Dk. Oldham,]

' ” i'' ,

X
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S U B -C L A S S  (B ). M IS C E L L A N E O U S  S P E C IM E N S  O F  R O C K S , &e.,
N O T  B E I N G  A S  Y E T  O F  E C O N O M IC  Y A L U E .

5 7 8 .  — { I  ] . Ferruginous rook. Sahi I like “ new red.”  Spiti. P. E a »a r o x ,
. . . . .  Balabgarli. M unicupai, E sq.

CoMMIITEJS. The edge of the sample is waved in a curious.manntr
,, , „ ,, as if there were some fossil remains, but the sample

5 7 9 .  [  J. Stalactites, from  Spit.. is two 8ma(110 disPom,

5 8 0 .  — [ 298. J. Stalactites, from Sujan- 5 8 3 . — [  .552 ]. A  number o f small hard
jr J L . pur I  era. L ocal E sh ib e - round stones, from  the

1 3 " T lo s  C o m m ittee . Lunnhft. W aziri hills.

These are samples of a claystonc covered with 5 8 4 .  — [ 559 ]. A  series o f rolled round 
a deposit of lime. fragments o f  hard rock, incorrectly termed

5 8 1 .  — [  299 ] .  Sample o f  a gray lime- in the original list, fossils.
stone rock containing patches o f carbonate o f r . . . .  -  . , ,, ., , . . \  .. ,, „ 585.— j 447 j .  A  sample ol rolled,lime, and containing hollows, the sides of , ,, J ,, , * , . T

. . .  - ... . . . quartz rock, from Bucha, Rawalpindi, L o -wiuch are covered with quartz, m  minute „
q M .  Spiti. F . S . M , %  oal Com m ittee .

There are some other samples of river roiled stones ,
5 8 2 .  — [  305 ] .  A  pink sandstone, from (lujar Khan and Kishi Walla.

f<- . . 1 1 '



(fd H )y, St
Class 1. .'Division V . Sub-Class (B ). 128

- ' . ■' ■ ■ :$g; ,

GEOLOGICAL SKETCH.

HAVING now i;ccorde'i3 the specimens included in the refer him to the Introduction to Bit. Rciyle’s Blustŵ  
collection, I proceed to a brief sketch of the physical trntions of Himalayan Botany ; to the Introductory 
geography and geology of the mountain ranges of the Essay to Hooker and Thomson's Flora Indies i 
Punjab. Such a sketch seems almost necessary in and to a valuable, but not easily obtained,; paper by 
connection /with a class of mineral products derived Mb. I-Ioix; son, on the Physical Geography of the 
from various localities, and which, unless tho reader is Himalayas, published in the Asiatic Society’s Journal, 
put in! possession of an outline showing the relation August, 1819, No. XXII. Besides these, I need 
of one place to the other, would appear to be a mere only allude to the books of Conningham, Herbert, 
miscellaneous series without any internal order or re- Strachey, and Hooker ; as well as for general 
Mkmship. information, apart from geology, to the travels of

The hills to be Considered are first—The Himalaya, IIugkl, Bcrnes, Sterling, VIONE, JACQUBilOSr, 
or properly speaking the portion of the western Hi- Gkrrakd, and others,
malaya which bounds tho Punjab ; this will include The chain of mountains on the north-east of the 
the secondary formations of Spiti and the Kuenluen Punjab in also partly Tibetan partly Himalayan, 
range; next the subordinate group of hills, and Taking as our starting point the great peaks* above 
especially the fossiliferoua strata of the Siwitik and tho Mansarowaru lake, near the 82nd parallel of 
corresponding formations ; next the Salt range, and longitude and 31st, of latitude (roughly estimated) ; 
the geologically related hills of Kilfib&gh, Shaikh we find a marked chain, containing the Karakorum 
Bndin and Halit. Then, coma the Sulaitnin hills, mountains, running north-ewrt. This range forms the 
and the hills of the Safed Koh (Peshawur district) ; northern boundary of the provinces of Haiti, Nubra, 
and lastly, on the other side of tho province altoge- Pangong and Nuri-kkorsum. Another range below 
ther, the hills of the Delhi and Gurgaon districts. this forms the boundary of the provinces Gnge, Ladakh

And first of the HimalayaThe great mountain and Bras. Below this runs the Indus, and then, en- 
barrier to the north of our Indian empire is well closing the valley of the Indus, is another chain, which 
known by tho name of the Himalaya or Ilimaleh. forms the boundary of the provinces of Dras, Zangs- 
It consists not of one but of a vast series of ranges; k&r and Parang ; below these is the central range of 
those towards India form the Himalaya proper; those the real or Indian Himalaya. Between the ranges, 
towards Tibet and Central Asia, forming the Kucn- just mentioned, there are of course a vast system of 
luen or Tibetan chain still loftier than the .Himalaya. subordinate chains varying in height, It may be 

The Himalaya includes only those mountains below remarked with regard to these, that the subordinate 
the line formed by the Indus and Brahmaputra rivers, ranges exhibit much greater tendency to parallelism 
A glance at the map will show that these two rivers than to the normal idea of subordinate chains form- 
rise close to each other, but flow in directly opposite ing principal valleys at right angles to the main axis, 
directions, forming a long line till at either end of This was noticed many years ago by JAMESON in 
the chain, each river turns abruptly south ; these form his examination of the mountains between Bhte and 
tho limits of tho Himalaya proper. It may bo gene- Simla, f
rally remarked that the secondary chains on the south Tho main range of the western Himalaya, corn- 
face are of much greater importance than those on mencing about Mansarowara, and running north-wmt,J 
the north. terminates at the great peak (20,000 feet) of DSyimar,

Thus defined, the Himalaya maybe divided into or Nanga Parbat. Here the range rapidly sinks te-
eastern, central, and western ranges. It is the latter ——— ------------- -— ------- -------------- —----— .
division alone that is immediately connected w ith ; the * Natives call all the high snowy peaks of the Himalaya by 
Punjab, and which can be taken into present consider- the generic name KailAsa. Hence the “  Kailas peak,”  is rather 
ation, unfortunate aa a specific denomination,

TV fl-mi riaatwv!™ r.c Ai  t .j • , , . „ | Itemarks on tho Geology of the Country between BMr and
l o  any one desire na of obtaining a general brief simla. m ̂  introduction to BOvus's Illustration, p. xvii.

sketch 01 tho eastern us n chain, I would f Introductory Essay .Flora Indica, p. 190,
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wafds tbo fa<lus* A.t this point also tho two ranges imperfect sketch of the chains of the western Himi- 
which enclose the KhagAn valley (traversed down the laya. Besides the ranges, which X have indicated, 
ceLtf by the Kainsukh river) strike off in a south- there are endless subordinate divisions, some of which 
easily direction, and separate the Himalaya from are so important as almost to obliterate (so to speak) 
the system of tbo Hindu Kush and Safed Koh, be- the demarcation above adopted. No doubt the safest 
yond and below it. Of the latter ranges I shall speak key to the intricate range is the principle of observing 
presently. the valleys of the great rivers, and the ranges by

I ho central range of the west Himalaya runs near- which they are separated, 
ly parallel to the Indus, and some distance south of The published maps including the Himalaya, are 
it.  ̂ The provinces which it bounds are Kan&war and a source of great difficulty to the student. Scarcely 
Spiti, Tahaul, Kishtw&r, Kashmir, and near the Indus two of them are alike. This is a difficulty not' easily 
the tract of hill country represented by Hazara and got over, since it is obvious that if in the map only 
Miuti. 1 ho most remarkable pendant to this central the principal ranges are given, each topographer will 
chain is the vast chain of mountains, which, starting give what he considers to be the principal chains 
off neat flte 76th parallel of longitude at the Shesha- and omit the details • consequently, as each man's view 
NUg peak, runs round, enclosing an irregular elliptical differs as to what aro the principal chains, so will the 
space, and rejoins the original range, midway between maps differ; one puts in* prominently what the other 
the 75 th and 76 th parallels. The amphitheatre thus leaves out: hence the endless variety observable, 
formed is the Kashmir valloy ; the mountain ranges Other maps again aro so full of subordinate ranges" 
enclosing it, which form as it were a loop depending* strongly marked, that the whole Himalayan; tract 
com the main line, arc known by the name of the appears to be a net-work too intricate to distinguish 

Banja,, or the Bir Panj&l, the Snowy PanjU, the one range from another. Those are only difficulties 
1 anjat of Bamhal, &c., &c. This chain of hills se- of drawing , but if we take into consideration tho 
parates Kashmir from liishtwar on the east, and from actual inaccuracies of the maps themselves — -unfor- 
Hazara on the west. The eastern portion of the cen- tunately only too common,—the confusion which 
txal range, has another range parallel to it on the results is incalculable.
south, enclosing the Chandra Bhaga or Chinab, and It is impossible here to attempt anything like a 
orming the valley of that ri ver between Kishtw.fr systematic geological account of the mountains thus 

and tin; Jar. pass at the 78th parallel of longitude, described, for the simple reason that until a regular 
The remaining subordinate ranges arc more easily geological survey of them is made, it is only in dc- 
ponsidered with reference to the livers which run (ached portions of the hills that wo have the tnib- 
among them Iirst then, there is the Cis-Sutlej lished accounts of individual observers, and haply 
Himalaya, which runs downward towards the plains a few collections of rocks and fossils to guide us 
separating the Ganges basin from the valley of the The collections of the Exhibition of 1864, and those 
Sutlej. Simla ,s ituated in this chain. Next comes of the Lahore Museum, contain specimens from a 
a senes of lulls bounding the valley of the Sutlej, few localities, showing the rooks which form the m-to- 
and separating* ;f from the valley of the Beds, in- cipal portions of the higher range of the west Him* 
cludmg the Suket and Mandf territory. Beyond this,, laya. These consist of granite and Syenite, and below 
•jomes the Dhau adhdr range (in which are Dharmsala that of talcoseand chloritic schists and slates, ami other 
and other well known places), separating the valley metamorpMc rocks, interspersed with dykes and inter-' 
o t ie Bens from Chamba and the valley of the ruptious of trap, amygdaloid, and various volcanic 
Eavl; and then a system, rather than a definite chain, rocks, pebbles of which are found in the hill stream* 
of lulls separating the Bavi from the Chtaab. and in the beds of conglomerate in the lower ranees

Beyondthe Chitffib river and to the south of the Below these come tertiary formations of various saml- 
great Kashmir valley, are a varied series of hills run- stones and days, as well of conglomerates fanned of 
mg off from the I anjal mountains, and forming the fragments of the metamorphic, volcanic and nrlmar-v 
elevated, country between tho China!, and Jhilam, rocks of the higher ranges. These huge beds contain 
including Bajaun. Beyond the Jhilam we have a boulders often of immense size, which must have 
continuation southward of that long mountain se- been transported by glacial agency; the conglomerate
vanev * o  T ? 8 *h® wal{ f  t!le often forms whole cliffs cat into fantastic shapes by
valloy. On this is situated the well known hill sta- water action 3

S r i f j T  Tr*11", n°rvken 8u alm? t The “ >â  °°liac> carboniferous forma-
w t a S i f  1 5 * ' n y0nd,ftl! 7  have the tiom ar® ,110stly within the Tibetan mountaing of tho
whole hi1 country of Hazara up to the Indus. Kuenluen, in British' territory thev arc solely

This of course u only a highly generalized and I presented from the little province'of Spiti, which
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form* the. moat north-eastern of British Himalayan luya,”* These hills include the province of (Silghit, 
possessions. These classes of rocks have been as yet; and below it Koner: and indeed the hills beyond 
but little, studied in the Himalaya. The whole of the Peshawar, including the Bajaur hills famous for their 
Sub-Himalaya ranges, through Rajanri, Jauitmi. below iron, are but branches of the Hindu Kush. The range 
Chamba, Kaugra and Simla, are, entirely occupied by of hills below , the Hindu Kush are the Safod Koh, 
tertiary formations of sand, clay and conglomerate; from which numerous spurs descend, connecting the 
and below these again, or more properly speaking, Sulaim&n range and Bilftchistati hills, 
intermingled with them, are hills of fossil iferous terti- It will now be proper to present a sketch rather more 
sry formations. in detail, but still very imperfect, of the various hill

It should here be observed that the fixed gradations ranges and their productions. Of the Himalaya, in- 
of true Bimtaya,—dhfrn or valleys,—sandstone or eluding that very large portion of it, w hich consists of 
Sewalifc range,—'* bhaver ” or forest tracts, and lowest primary, metamorphic, and non-fossili felons rocks, f 
of all the Xarai,. which consists of-arid tracts or else can here give, no further account. Throughout the 
swamps at the foot of the mountains,—which are so class of mineral products previously described, arc to 
constant and marked in the central Ilimi lay a, are not be found scattered notices of the granites, slates, 
observable at all in the Punjab. sandstones, brought from various parts of it.

With regard to, the sandstone range, intermediate Of those parts of the chain, which: arc of secondary 
between the true Himalaya and the plains, there is, formation, wo have but little knowledge. The Spiti 
no doubt, a range that must be considered bona fide provinefe is alone the representative in the collection 
Siwalik beyond the Jumna, which extends west of of these rocks ; and to the description of this remark- 
N£haa and Pinjor, as far as lidpar, in the Ambala ble province I at once proceed.
district. B ut we have no “ dhans ” and no “ ail forest Spiti* forms a valley in the extreme north-east 
tract” (except slightly in Hushyarpdrandin Ambila). angle of our territory, the inhabited portion is said to 
Below the true Himalayas come ranges of low bills, have an elevation of nearly 12,986 feet- : 
covered with brushwood, Adhaiuda vaswa, and other The valley of Spiti was annexed principally with 
shrubs, which gradually subside towards the plains, the view of pretWriting the evils which would result 
Every one who has been through the Gurdaspitr, Kan- from allowing a foreign territory to intervenc between 
gra, Hushyarpur, and Simla districts, will remember the districts of Kangra, &c., and the wool producing 
this. With regard, however, to those remarkable valleys beyond.
Siwillk fossil ifesous ranges, it is quite true that here « Spiti is approached,” says Ca p t a in  H a y , “ from 
and there at very irregular intervals, tertiary strata 0ur own territories and Kan&war, by six different 
having gigantic mammalian remains, characteristic of routes, and from Xad&kfc and Tartary by three routes, 
the Siwalik, pay be found across the whole width of through the two chains of mountains; many of the 
the Punjab, and can be traced through the Shaikh passes are at great elevations, varying from 14,000 to 
Budin hills, and the spurs of the Safaid Koh, even 18,000 feet.”
into the Balahnin! hills. Spiti is bounded on the north by the Parang range,

Thus, travelling from east to west, we find fossilifer- separating it from Ladikh : to the north-east by 
ousatrataatNahan(Ambiladistvict)Nadaun,Haripfir, inaccessible mountains; on the east, a valley called 
and Nurpfir (Kangra), then at Kotli and throughout Kurateetakpo separates it from Chinese Tartarv ; oil 
tin; Kajauri tract, including the Pabbi hills and thence the south and west, it is enclosed by the portions of the 
onward to the Kalabtigb bills, the Baldt and Shaikh snowy range, dividing it from Bishahr, Kiili'i and 
Budin hills, and the hills of the Hagan and 'Matari Lahaoh
tribes of the Berajat in the Sulaim&n range. There are three transverse valleys along these hill

The hills beyond the Indus, form a series of hills series, which constitute the whole of the inhabited 
almost like a continuation of the Himalaya. portion of Spiti: one extends from the portion of the

HuMBOIM considers the Hindu Kush to be a con- north-west range called Baralaehi, to the Bhuba pass in 
tinuatioa of the Kuenluen. I)B. Royle remarks that the direction of the curved line of mountains. About 
from DB. Geehakd's and Lieut. Buboes’ journey 80 miles of this valley are inhabited, from the river 
between Kabul and Bfdk, it appears “ that the rounded Spiti to the last village. Moodh, the second valley, 
nature and secondary formation of these hills rather extends from the Spiti valley in the direction of that 
resembles the (Tibetan) mountains to the northern of : , ■ ;___ - _________ ___ _
Kunawar than the primary structured Indian Hima- „* Hr . Philip Poerton has recently published A. Journal

__ ___ , __ _  of a Tour through Spiti,”  which, besides the interest of fcho in -
.... ~  ....... "  " " ; „ formation contained in the letterpress, is further valuable from

* BOYLE'S Illhsfcratiom. introduction, p. *i, being illustrated with photographs taken on the spot.
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curve Of high mountains separating Spiti from CM- a series of calcareous and sandstone beds, in an almost 
ncsc Tartar)-. The third valley is known by the undisturbed position.
name Parang, from its leading up to the Parang “ The decomposing lias bedfi mixed with much in- 
jiass. Unrated mud clay, and generally tinged with iron, have

The valley- of Spit! is watered by the Spiff river, greatly the appearance of a coal field, and fire on. nn~ 
(whence it takes its name,) which, after flowing a clulating hills ; these are filled with ammonites of only 
considerable distahee, divides into two branches. The one species. The decomposition of this group forms 
Spit* is fed by several small rivers or streams, having the richest ground in Spiti; the soil at Ladling and 
their origin in the surrounding hills. Lara seems also to be of this description, but: the fos-

The following geological account, is ex- ails are not so abundant. The lower oolite reposes on 
, , , „ , ,  , , • the lias, and js composed of rather complicated strata,
trusted from Ca p t a in  H aa  s account previ- . . . , ‘ . ,, ,1 containing immense quantities of shells m  a black
ously alluded to. deposit of extreme fineness; this clay is perhaps an.

‘‘ The, formations that f have seen belong, wholly indication of the neighbourhood of coal, [. procured
to the secondary period : in fact, Spiti may be des- a quantity of: these fossils, consisting-of a variety of.
cribed generally as being of various kinds of lime and bivalve shells, one or two univalves, ami varieties of
sandstone, with a few slates, shales and cOnglo- ‘orthoceras’ and helemnites.
meratea. On descending into the bed of the Spiti “The 'mountain limestone is the most abundant; 
after crossing. the range which separates it from formation in Spiti, and abounds with species of 
Kanawar, beds of red sandstone are first met With: Ammonites, Orthoceras, Spirifer, Terebvutula.
ip connection with these below Lara is gypsum and “ Some of these beds may perhaps be attributed to 
alum (sic) [alum shale?]; From the water all the tho primary fossiliferons or Silurian group. They 
Wray from Lari to Duttkur being saline, I have no are in a horizontal position, ami have never been 
doubt but that rook salt may be discovered in the disturbed since their deposition, and they are in a 
vicinity of the gypsum. dark gray argillaceous deposit, below -Much a slaty

•• Those secondary strata contain some excessively sandstone is met with ; the fossils:generally being 
interesting- fossil beds, the first which I examined are Pmtameras, Tentar.ulites, Ammonites and Bclemnites, 
in the Feenoo valley, and above the village of Mekee- all indicative of the Silurian group, 
don ; they are a marine deposit, mid belong to the “ The productive soil of Spiti Is in general calcare- 
“ poikiiitic ”* group, being situated between the bods 0us. As far as Linking, it is of a light color ; from 
of the lower new red sandstone and the magnesian Leo to Kec, the soil is blackened by the fossiis ; and 
group, or dolomite conglomerate ; these again being above these places to the head of the valley, the soil 
associated with beds of shale and mountain limestone, assumes a reddish appearance, from its being more or 
point it out as an exceedingly likely locality for coal, less mixed with the decomposing siliceous particles of 
The fossil beds of ammonites are of great extent, the red. sandstone. The soils are all light and easily 
shells varying from the size of a cart wheel, to ah turned by the plough ; and would, if properly watered, 
inch in diameter. In a very short time I collected ass he highly productive. It is a fact to be noted that 
many as two men could carry, and Could distinguish Herbert, in his mineralogies! survey of the Himalaya, 
as many as six or seven different .species of ammonite travelled as far as the Hung Bung pass in Knuliwar, 
with, a variety of other shells, and one or two ver- and leaves it with a remark that ‘ limestone is never 

J tebrre of fisli.f in. these mountains a principal formation now the
“ A large quantity of ret earth (red oxide of iron) principal limeston&formation is only there just begin- 

is found somewhere in the vicinity, which is used by ning, but, the whole of Spiti may be said to be a lime- 
the people for ornamenting their houses and marking stone formation: likewise a' great part of Lahaul. 
their sheep, Ac. Herbert also says, after mentioning the formations of

“ The other fossil beds which I examined arc in gneiss, See., ‘ that outside of the whole are very limit- 
one of the valleys near the village of Gienmnll. Tho ed examples of secondary strata.’ New the second- 
formation corresponds with, the well-known lias and ary strata are of great extent, but not as observed by 
lower oolite, reposing on the lias. The mountain him. The secondary strata begin at the Hang Hung 
behind which these bods are situated, is composed of pass, which is a inere spur from the higher moiiu-
.................. ..: . tains, chiefly composed of limestone and sandstone,

as the boulders in the river at Soongnum might have 
Ge° 0Sy’ *  ^  i f f  f  • hut TIerbebt merely sighted the lime-

t See No. 866, where the species of ammonites from Spiti are Wp®, and hence in my opinion drew an incorrect 
j enumerated, conclusion,
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“  The Bara Lacha and many other mountains, from with much mica interposing ; there are also 
16,000 to 20,000 foot high, are secondary, though freds o f calcareous conglomerate and subor- 
certainly very uncommon heights for secondary m«m- beda o f CW  Qtt viewing these hills,
tains. It will be a natural conclusion, that the whole . , ,<r, . . ., . jr

i ,, rn l , • • • r it is dimcuit to avoid the opinion that theyrange bounding the Tartar plains in this direction . r J
are secondary, or certainly not older, which would niust have been vast beds formed by the 
give us as great a breadth of secondary as of primary debris brought down by glaciers and other
formation.”  causes from the high range above, and that

N ext we are to notice the lower formations, these boulders and debris were empacted toge- 
ineludiilg especially the Siwalik range.— This ther with calcareous and ferruginous matters
is .a  Sub-IIirnalayan yango o f  the later or subsequently. In  many places, the strata 
tertiary formation. W hat is strictly called may be observed, rising one over the other, 
the Siwalik, extends in a north western di- the face of one stratum resting on  the slope 
rection from the right bank o f  the Ganges, o f  another, while another straight scarp rears 
and runs parallel to the Himalayan range, itself on the slope o f the first, and this fire- 
farming the boundary o f the Doab between quently repeated, till on looking down on 
the Ganges and Jumna; but the range, these abrupt ridges from a height, or viewing 
in reality, continues beyond this, and skirts them from one o f the numerous gorges which 
the Auihala and Ludhiana districts, and cut somewhat diagonally through the range, 
comes to its termination in the Hushyarpur the appearance presented is that o f the teeth 
district. Though this range alone receives the o f a huge saw.
name of Siwalik, yet D b . E o x l e  observes that The slope o f  the strata varies from 20° 
hills o f  a precisely similar nature can be to 38° ; the abutment being towards the 
traced all along below the Himalayas from plains on the south, and the slope to 
the Sutlej, as far as the foot of the Sikim hills; wards the “  dhun, "  or valley between the 
au d it is nob difficult to conceive a continu- subordinate range and the true Hima- 
ation o f them more or less eontiuuous, ‘and laya.
o f  greater or less elevation, along the whole The clay and sand beds o f these ranges 
southern frontier o f the Himalayan system, are fossiliferou3: shells of the tertiary meio- 
a distance o f  nearly 800 miles. A t  Hardwaf, cene period abound, but the chief charae- 
the Siwalik hills form the gorge at which teristic fossils are the remains’o f gigantic 
the Ganges issues into the plains of Hindus- mammalia, among which may be mentioned 
tan. The breadth o f this range is at its the Sivatherium, a huge creature somewhat 
widest part about 10 miles when it ap- similar to the “ tap ir”  of modern days. The 
proaches the Sutlej river, and towards its name is derived from the Hindu divinity 
termination beyond that river, the range Siva, which gives name to the Sivalik or 
assumes the form o f little more than sand- Siwalik range.
hills. The highest part o f the range is about The portions o f the range represented
Hard war, and to the south o f  Garhwal, in the Exhibition were the cliffs near the
beyond Sinnur, some o f the peaks areas Markanda river, which forms the frontier 
high as 3,000 or 3,500 feet above the sea level, o f the Ainbaia district, and that portion 
The range is o f tertiary form ation -a ll allu- which is included in the Simla and Kangra 
vial, and in many places consisting of beds district, the localities being Nahan, the 
o f gravel and rolled stones,— fragments o f the Sirnuir hills, and further on, Nurpfir and 
older formations o f the Himalayan range llaripur.
above, consisting o f granites, limestone, clay- D b . Falconer, on his first visit to the 
3late, gneiss, mica schists, &e. Besides these Siwalik hills, inferred that they were ot a 
there are beds of loose grained sandstone, tertiary age, and analogous to the Mohsse

•■ - V  ^
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of' Switzerland.* Thirty y ears of subsequent ontological worts or osteologies! collections 
research by other geologists has not altered in that remote quarter of India there were 
that determination, although our exact know- none, But Falconer was not the man to he 
ledge of the formation has been greatly baffled by such discouragements. He ap­
ex tended. pealed to the living forms abounding in the

The researches thus begun were followed surrounding forests, rivers, and swamps, to 
about the end of 1834, by the discovery by supply the want. Skeletons of all kinds 
Lieutenants Baker and B ueand, o f the were prepared; the extinct forms were corn- 
great ossiferous deposit of the Siwaliks near pared with their nearest living analogues, and 
the valley of Markanda, westward of the .J am- a series of memoirs by B e. Fai.conbe and 
na, and below Nahun. Captain Cautuey Captain Cauteet, descriptive of the roost 
and B e. Faiconbe were immediately in the remarkable of the newly discovered forms, 
field, and by the joint labors of these four appeared in the “ Asiatic Eesearches,” the 
officers, a sub-tropical mammalian fossil fauna “ Jour. Asiat. Soc, of Beng.”  (Vbl. III. to 
was brought to light, unexampled for richness IX., inclusive), and in the “ Geological 
and extent in any other region then known. Transactions.”
It included the earliest discovered Q u a ,d m - The appearance of the lower or Bub-Hima-
rnana, the Pliopithecus, and the Dryopithecus, layan range, in its relation to the higher or
an extraordinary number of Prohosoidia, Himalayan series behind it, is well described
belonging to Mastodon, Stegodon, and Pie- in the Kangra district by Mr. Basses. As
phas; extinct species of lihinoeeros;  Chalic- this fairly represents with more or less ac~
otkeriim, Pqum and llipparion; TLempro» curacy the whole aspect of the two ranges,
lodon, Hippopotamus, and Merycopotamus; with the intervening Shuns or valleys, it will
Sus and Hippohyus; the colossal ruminant be interesting to transcribe his account,;—
S iv a th e r iu m , together with species of camel, .. .. , „  , ,

. , ,  . , , Jo tho north of the lowest range, the hills run
girafle, and new !ypes Oi B o V ld w , also into every variety of form and structure. Some rear
species of Qewus, .AfitHopCf tind Gap vet ,* C<zt- themselves like mural barriers, and on the southern
nivora belonging to the new genus Sivalaro- face present a wild and forbidding aspect. The
tag and Pnhydriodon, Brepanodon (Maehairo- <:re9“ t0° ’ 3 ragge,l angular, with scarcely room
dus), Hyaena,, Canis, Lutra, &0. : among the the foot to tread. But the northern, flank will

. . » , ■ - „ offer the most striking contrast. The descent be-Aves species of ostrich,cranes, Ac.; among conieg graduaI aJld easy> [m(! the jUngle amUocks
the liephlia, monitors a n d  crocodiles Oi which obstructed the traveller on either aide, give wav
living and extinct species, the enormous to open fields and farm houses, extending in successive
tortoise, Colossovhelys Atlas, with numerous tie™ to the stream below. Such is the contour of
species of Emus and Trionyx; and among the snowy range itself. Its appearance towards the
fossil fish, C y p n m d m  and S ilu r id w ,  no less plainS *  *rupt and perpendicular while the northern 

„„  ’ P  .  , ,, , . . , spurs sweep in long and gentle slopes to the river
than2o species ot shells occurred,allot which jtsvj_ In other parts, again, the entire range will
but four are now extinct. The general facies be covered with dense woods unrelieved by a sin- 
of the extinct fauna exhibited a congregation gle trace of civilized life ; here and there on crags 
of forms participating of European, African, more Bum usually steep will stand a hill fort once
and Asiatic types. Thrown suddenly upon the scen® ®f border hopes and jealousies, but now 

. . .. ; . , .1 i» a Hi.ass of dismantled nuns deepeniDH the original
such rich materials, the ordinary means re- soiitude of the place. Occasionally the hills subside 
sorted to by men ol science for determining i,lto undulating knolls, scarcely to be distinguished 
them by comparison were wanting. Palm- from the level of the valleys. Here the accessible

(||j __ ____________ . _•••• •• character of the country has early attracted settlers,
and tho whole expanse teems with the fruits of human 

* Journ. Asiat. Soc. of (Bong. 1832. Vol. I > p. W. industry.
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wThc distance intervening between these parallel quainfod ’with the locality. High cultivated ridges jm
chains is also capricious and irregular. The only occupy the intervening spaces sloping down to these 
valley with any pretensions to symmetrical arrange-, rayihea j those' nearer the bills being usually covered 
meet is the Jiiswan dhOn, which is enclosed by with a layer of loose stones. The plain outside these 
continuous ridges from the Teas to the Sutlej, and vallies is dry and le+el, with an alluvial soil, falling 
maintains throughout an-nnifqnn breadth and surface. somewhat towards the Indus and Kab&l rivers, with 
It is not in the Kangra district, but as a part of the a high tract of broken uncultivated land extending 
same system, influencing and elucidating the other along the left bank of the latter. This plain forms, 
portions of the hills, I have frequently occasion to with the above vallies, the pergnnahs of Yttsufzai 
refer to it. The average width is about ten miles, and Hashtnagar ; » strip only from the Kabul 
The limits of the next valley, though less clearly dcfin- riter 'at Naosher* .to Bazar, on the Indus, being at- 
eft, are distinctly traceable froth Dutwal on the borders tacbed to that of Khuttak. The large villages , of 
of the Kiilii to Shahpnr on the bunks of the Rftvi, Hashthagar are situated on the hanks of the Swat 
It runs the entire length of the district and traverses river, and those of the Yusnfzai lie, chiefly towards 
the pergunahs of Nadaun, Jlariphr, and Khrpur; the hills and on the Jndtts; the vast intervening 
at the south-eastern. extremity the volley is little more plain running from the Osman Khail hills to the 
than a ravine between the ridges that environ it. Indus has but a few small hamlets: it is called the 
The'BUTface is extremely rugged and broken, and from “ Mehra,” and is cultivated throughout, yielding 
point to point is scarcely live miles broad; across with but little labor spring crops of great richness, 
the BCas, which intersects the valley at Nadaun, the The Osman Khail and Momuud hills, which latter 
space widens, and underneath the town and fortress form the boundary of the Itoaba pergnnab, lying 
of Hai-i'pCp; expands into a noble and fertile plain, between the Swat and Kabul rivers arc lower, arid v
inferior only to the valleys that skirt the snowy range, do not possess the bold and prominent features which 
Beyond Harip ftr, the country again becomes contracted mark those of Swat and Bpnair. They are destitute 
and imevfth; and with few exceptions wears the same of trees and have but scanty vegetation of any kind ; 
appearance until it reaches the Ravi.”* a few shrubs are sprinkled about their base, chiefly

Before passing from the northern ridge o f f ve ®r “ **«”  Bwe> stony> an,‘ irre- ular>, . -IT-„ rr- .1 rise abruptly from the plain: their rid ores running
mountains, Himalayan and Sub-Himalaya*, ))arallel to the border ,.nd not forming allies w  in
and coming down in the direction o f the Salt Yusufzai. Opposite Shuhknddur, at Punjpao, they 
hills, and their off-shoots, wo must pause to fall back and form an amphitheatre, occupied by a 
notice that network of hills ill the Peshawur table land some 3 miles in breadth and 2 miles in 
district, to the north of the Series, which will dejifchf stony and intersected by some ravines. They
next engage our attention as the Salt range rctkB 0,1 « »  Kab¥ ri«f> ™n;,, , ... T ... . mug nearly parallel to it. for a tew miles and meet.-
proper. Ihe hills 1 allude to maybe con- ing it at Michni A “ mehra” runs alorig the foot
sidered as off-shoots of the Safed lvoh range, of these hills for their whole extent, varying in depth 
before described. from 1 to 5 miles. Very little of this is cultivated,

Between the Indus and the Swat rivers, the frontier hut it produces excellent pasture for the cattle of the <
is irregular, the spurs forming numerous smaller villages.
vallies, with others running up on both sides, and From Michni to the Bma liver, the Miilagmi 
hemmed in by high precipices, in which secure, nooks and Afrldl hills are loftier, but bare and irregular 
are located many of the villages of the occupying as those of the Momunds. Ihe I arturra peak, over 
clans. The hills are for the most part bare, hut the The entrance to the Khyber lass, rises to a height 
higher ones are fringed with pine, and the sides of «f  6,000 feet, and from its Summit may bo obtained 
others are scantily clothed with brush-wood . they * view of that defilc’ and tt. larK° Portiou of the 
afford however good pasturage for the cattle and Ningrohar valley. The interior of these hills pro­
flocks. In genera! it may be said that the vallies are duces great quantities of firewood, but no large trees; 
intersected by numerous drains from the hills, the their sides are rocky and precipitous. 1 hey present 
Sloping banks of which are so perforated and cut up as the appearance, more of groups of mountains than of 
to form a network of ravines, and a strong natural bar- a connected chain, and from the western limit of the 
riof against the approach of bodies of men not ac- Khalil pergunah, which is bounded on the east by

the Boodni stream, from Michni to Peshawur, and 
T ‘:. ..  “  ... ’h'fj —  j{) soupl ^  foe Bara river.

* Burnes' Kangra Settlement Report, p. 9 , Prom the Bara river to the Kuhat pass the hills of
2
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die Aka Kliail, and thence to the Jawakai pass, tho* from its productiveness oi the rock salt at

a
 of the Adam Khali, form the western and southern the 'mines of Kheura and other places, an

boundaries tof the Momund pergxmoh i further in flecount; of wtlic)l has previoWv been given.

'It? they famish large quantities of firewood, but are , , , , • . _■ „
bare and rocky towards the plain. Tho 13 known llak,ve8>

The Khttttak range continues the boundary to the di Mines; we have peaks called Ivaiull, KllU*
Indus, maintaining an average height of from 3000 to dal, Sardi, Tilla, Bhulla, Kheura, Km  Qttbhip,
5,000 foci The higher parts of these hills, though Kas Soj, Sangli and Chitta hills ; together 
destitute of large forest toes, are clothed with smaller with man7 others both of the Shahpur and 
yegetetionconslBtiug principally °f the wild olive, district9. The salt range generally,
the ICliiittftk pergunah is an irregular mass of low , „
hills, between this range and the Kabul river, a 18 called ivhawa.
narroW strip of plaiu only occurring close to thelatter, This range runs across the bind Sugar 
along which: the Grand Trnuk Bond is carried ; the Doah, between the Jhilam and the Indus, 
villages are situated in defiles and on ledges amongst crossing it from east to west, between thtt
these Mils, and cultivation is scanty. parallels 32° 22' and 83° north latitude, and

I  - T  ° f doa’ blom ««rtain geological longitude. I t  starts
tacts, such as the structure ot igneous rocks, poured ’ °
out under strong pressure, the presence of fossil shells, with three spurs or prongs, one on the east 
&e., that the rallies of Peshawur, Jelalabad and Ka- hank o f the Jhilam and two on the right, both 
bill, were at some former period the receptacles of continue separate as far as the Buna nails, 
inland lakes; and that the drainage of these basins, which joins the Jhilam river at Daria pur and 
now cmried on by the Kabfd river, was in those Easul 8nd then unite into one range whicll 
times effected by the bursting of the mountain bar- ,. , ,  ,
new. He considered that the shattered fragments continUeS UP to '^ b a g h  on the Indus,
and rolled blocks, that strew the Kliyber pass, bear The first spur or range is on the east bank 
testimony to its once having afforded exit to a mighty o f  the Jhilam, and embraces what are known 
rush of waters, while the Goedur Gullee, a defile east as the Pabbi and Kharian hills. This spur
f  *'■ P1™, points out the course of the torrent continues across the river at Darapiir, join- 
towards the bed of the Indus. In support of this . . . .  , ,, „  ... , ...
view, Da. Loan mentions the fact that a well sunk what 18 Called the baralar hilh>tbeBe are 
by the Sikhs in the fort of Jumrood, situated at ail of nuocene formation, and continue up 
the mouth of the IOiyber, passed through rolled to the Bdnah nallah, where: they join With 
pebbles of slate and limestone (the constituents of the second central spur, called Eohtas. 
oj. the Rhybev range) to a depth of coo feet ; whilst This spurs runs down to the Bunah nallah, 
the wells of Peshawar, H miles distant «e  generally g ^  ^  o f « Chambal ”  as
20 or SO feet deep, and never passed through any- „ _ , , .
thing but mud and clay strata. If the plain had once âr as a £ Pur> where it meets with the
been, the basin of a lake into which a stream had M ?  spur, Kharian, above-mentioned. The
poured through the Khyber, the. heavier matter with third or most westerly spur is called Bak- 
which the stream was charged, would have been depo- raid, runs parallel with the Kohtas spur,
Sited at it.-, very entrance mto tho lake, while the anid then at the Bunna nallah, spreads out 
lighter mud and clay would have floated on to a » • n r  , . .. t . .
considerable distance* the DllJaba rldSe’ and J<«“

„  „  ■ „  . „  , „ , the JRohtds. and Kharian ridges, and from
The Salt Range is a very well defined thenceforth the range is on e / These three

group ot hills m  its western and south- Bpllrg are entirely of mioeene formation,
ern portions. Its  elevation is inconsiderable, saTC that in the centre of the Eobtas spur, 
varying from 2,000 to 5 000 feet at extreme a portion o f the Devoniull 8erif)S appcarS} 
elevations; it is remarkably barren and scan- in which ia situated tLe ^  Ju0untain; in
ty m its vegetation. . a certain portion also o f ..the ridg©sr wh«re

The name o f Sait range has been given the Khanarl and Eohti;3 spnrs meet, in the
------ ------------- ---------*----------- ----------— — -------- Chambal hills, both Devonian and eocene

* Settlement Eeport of Peebawr dlsti'ict, by Major James, s t ra ta  ap p ear.
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Atv first the range runs west-south-west the hills break. The carboniferous conti- 
and reaching its most southern point at nues again on the other side o f the break,
Fatihpur, turns north-west again to Kata- and hot far from the Indus near Kalabagh. 
bagh From that place onward there is a Then comes the eocene which continues all. 
continuation o f the range to the north from down the whole range, almost without inter­
line Ghatmka and other hill series o f Bunnoo mission. From Jalalpur as far as Nurpiir, 
and Kuhat; to the south the range is con- owing to the non-appearance, as just men- 
tinued under the name o f  the Chichalli hills, tioned, o f the carboniferous, the eocene is 
which run nearly parallel in a southerly above the Devonian; after Niirpur, it is 
direction to the west hank o f the Indus, as above the carboniferous and oolite, 
far as Isakhail and the Kuram river, after The miocene strata form the base of the 
which eomes a fourth, continued in the Ka- other (the north) side o f the range beyond 
fir Kot and Shaikh Budin hills, forming the the eocene, and continue without intermis- 
west bank o f the Indus (the fossils of which sion down the whole length of the range, 
are exhibited in the series o f D a. CosTjsrno) The oolite series only appears as a narrow 
and terminate in a junction with the oil'- belt above the carboniferous, and between 
shoots of the Sulaiman range. it and the eocene, from Kalabagh to the

The structure of this range may now be Gamundra hills, near to the fresh water lake 
roughly but pretty accurately described, by that appears in the highest point o f the car­
saying that it consists o f a series o f belts of boniferous formation in the vicinity, 
different formations,— Devonian, earbonife- The distinguishing features o f  these strata 
rous, oolite, eocene and miocene, ranged in are that the southern, the Fermian and 
tiers; the base o f the hills being formed on Devonian, are the salt bearing series ; the 
one side o f the range by the Devonian, and on central the limestone, the debris of which 
the other by the miocene; the other strata, forms a fertile so il; and the northern, form 
carboniferous, oolite, and eocene, are ranged the miocene sandhills, 
between, in the order I  have named them, The southern side is described by Dn. 
in  those parts o f the bills in which the whole Fleming as presenting “ a jagged angular 
series are exposed to view. outline produced by a succession of points

Starting at Jalalpur at the foot o f the hills, running towards the plain, and separated 
and close to the river Jhilarn, and following by deep intervening strata. These points 
the range in a west-south-'west direction, we are formed by, and in many places formed 
find the lower portion o f the range skirting of, masses o f rock and debris, which, during 
the “ that”  or fiat desert that intervenes be- the upheaval o f the Salt range, and subse- 
tween the range and the river Jhilam, eon- quently from atmospheric and other disturb- 
sisting of rocks o f the Devonian period, ing agencies, have been detached from a high 
The series is visible along the entire range escarpment, with the strata o f which they 
from Jalalpur to Kalabagh. Above this have undoubtedly been at one time con- 
series eomes the carboniferous, which how- tinuous.”
ever, does not run the whole length of the The small streams which run down from 
range as the other series do. Starting at the hills, with one or two exceptions only,
Jalalpur the carboniferous is not visible are saline, and instead o f fertilizing the plains 
above the Devonian till we come to Nurpur at the base, convert them into a “ thal,”  or 
when it appears as a thin belt, and then on desert, which produces in some places, a 
reaching the Kkirf hill, an eminence 3,090 stunted jungle o f  the Capparis aphgtta, &c., 
feet high, it  widens out, and continues as but has scarcely any grass or cultivation, 
far as the Vaki river and Musa Kbail, where The limestone ridge above, at a height
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varying from 2,000 feet atid upwards, where This marl series is traceable from the beginning of
it exists as table land, is cultivated and pro- the W ' »  the chambal ridge, and thence forward,
; i i__  - v •» • • . J-j,™  sometimes disappearing for a Considerable distance?duetive, ana when it is broken into ridges, Y . &T_. T ir . .n. , r,’ , , . , . .. r °  and then re-appearmg, From Jat&na to Find Dad&n

it is still interspersed with cultivated valleys. ^  ihe strata £lre' lminterrupted then again g0 on
Ou the limestone portions, besides the eulti- to Musa Khnil, and then again disappear, cropping out 
vation, tbo light green Dodonasa flourishes, at Burakhail, and again at KM&b&gh. where they are 
and also the Adhatoda vasica, together with extensively developed. At Marl and KaMbfigh, the
the phulahi (Acacia modesta) and the kau marl has **» subjected to violent disturb*™-, so 
. ... that at the latter place, it might be supposed to be of
1 ' !,ea/‘ . . .  • . . .  tertiary formation, though its mineral character de-

The northern district consists 01 low sol . termincs it to be Of the same Devonian formation, 
sandstone hills, devoid of cultivation, and This marl then passes through beds.like'indurated 
abounding in the “ falsa”  or Orislea tomen- clay to sandstone, which gradually loses its argiHo* 
f0ga ceons character, and becomes lighter in color, and

I now proceed to a brief geological descrip. coarser, and sometimes passes into a grit Bands of 
f , ' conglomerate also occur, containing moderate sized

tion of the strata-series above enumerate, Moulders 0f the older primitive rocks. The sandstone 
premising that the sketch is only intended contains magnesia and carbonate of lime, and is hot. 
to serve as a guide to the mineral collection, very good as a building stone, as it is hygrometrie, 
which, exhibited from the Jhilam and Shah- No organic remains have been discovered in these
nur districts, and to some extent also from series. .
L , T,  , , i , T h e  red sandstone is succeeded by a senes of green-
Bunnoo and Kuhat, represents the produc ^  laminated a to n e s , shales arjd tal.
tions of the Salt range. Ihe .reader wishing camnia beds, which in the eastern part of the range 
for a minute account, should consult Dxt. are into an extensive deposit of sandstone*
rwsMltro’s Eeport published in No. X X II, ranging from dark gray to white, and weathering of 
of the Selections from  the Public Correspon- a fawn color. The gray sandstones prove on analy- 
d en ceo fth e Punjab Governmen t, and Dxt. sis to be white siliceous sand held together with lime
Jameson’ s Memoirs in the Asiatic Society's __________________ ,_____________*,—.—
Journal of 1843.

I'irst the Devonian series.* 8el* range. Selections from the Correspondence of ihe Punjab
Government. No. XXII. p. 2t>5,

The lowest beds axe of a very red marl, which pass f  , fa. Bed marl with gypsum and rook salt.... i , o , • .t, 9 6, Lower red sandstone and gilt with conglomerate,into argillaceous fissile beds or rtu clay, witn reel ■« j c. Greenish micaceous Sandstone and sh«i).ea with gray 
sandstone .Veins of frypsum traverse the marl, into 8 | dotomitic sandstone.aanubcouc* * hJi  ̂ f  d. Upper red variegated sandstones, grits, conglo»•
the composition of which sulphate of lime largely pj p  ̂ rates and clays.
enter*; the red color is owing to peroxide of iron; thin g-j g
beds of chert and siliceous sinter, with occasional £ 8 a. bower limestone, calctteoas sandstone, and shales.u . • ’ , , gd ft, Gray sandstone and shales.patches of chalcedony also occur. In some places the J r Upper limestone, sometimes magnesian.
marl is exhibited as a breccia, containing blocks of gyp- y j 
sum, salt, sandstone and limestone, which breccia was j i f  f
probably formed on the surface of the regular marl g UJ«- ^ T b l S i l S a i S ” ’ ” 68 «rit*
beds at a period when the range underwent upheaval. S i -Si ft Cherty thln-bedded limestones with shales.

’ ‘  , " , j ,  ... . __  c  Q c. Green belemalto sandstonCBwith shak-s.It is remarkable about the marls, that they appear g
to have been burnt, and this is further established by v, , . .. , , .... ,„ rna„ m Ântnir. S ' Brown oiilcareona sandstone, nummulite Umc-ot.one,the fact that m many places the gypsum they contain  ̂  ̂ < marls ami alum stales with lignite.
has been calcined into a plaster of Baris, and yet there 9 I w (
is no indication of any pbltonic rock throughout the g j muagtmrt|S> argillaceous grits, conglomc-
range. The valuable products ox the aeries, gypsum  ̂ ox ratios, and red and green clays, 
and salt,, are mentioned under their aj-propiate heads l a ( 
in the collection. g f J f

------- ------------------------------ -------------- ------ “ ?! "I Alluvium.
^  • —  fta a ■

« I subjoin lor reference. DR. FLEMING'S list of strata of the H L l.
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and magnesia, sometimes the latter elements so pre- sented by a brown bituminous sandstone, near which 
dominate that the rock is almost a limestone ; several petroleum issues.
samples of this stone occur in the collection : it is very These carboniferous beds are all of salt water origin, 
durable. This formation forms the crest of mount The rocks of the series yiekl excellent building stones 
Ti.la, and continues from Jalalpta to Makrach. It is and marbles, which take a fine polish. At Yarcha 
in rocks of this class that the crystals of solphoret the flesh-colored limestone could conveniently he 
of lead, exhibited from Kamugli. hill, are produced, quarried ; and the black, near Katha. The yellow 
No organic remains are visible in these strata. The argillaceous limestone of the upper limestone irr the 
sandstones are succeeded by upper red sandstones, series, is .said to be good as a lithographic printing • 
dark red shales, argillaceous sandstones, and a -quantity Stone.
of grits. Red oxide of iron and magnesia abound, and Sulphuretted hydrogen springs issue in some parts, 
the sandstones are ripple marked. Towards the yielding sulphur deposits.
Indus these strata are represented by colored indu- The fossils of the series are represented by molluscs, 
rated clays. criaoidat, oprals, and corallines, Bradhiopodoua shells,

In these bods also copper ore has been found in no- Products, Orthis, Spirifer and Terebratula, one or two 
dular concretions, from mere grains up to the size «£ Gasteropoda, and a Cidaris, hare been obtained. In 
a walnut; they are of green color, and are observed the upper part of the lower division of the series, the 
disseminated through the clays,; occasionally car- Brachiopoda give place to Cephalopoda, and .Belteru- 
bonate and. silicate of copper appear. The ore is phm and Orthuceras are represented; as also spiral, 
glance, an easily smelted and very rich ore : nothing univalves, Cirrhus and Euomphalus. These strata axe 
like a vein has been, traced. A pure specimen yielded remarkable for containing Ceratites, hitherto supposed 'i
on analysis in 100 p a r t s t o  belong exclusively to the triassic group.

These rocks form a prominent feature in the range 
Copper, .. .. .. 15 830 towards the Indus, and form the principal portion of;
Solphuret of soda, ... .. 3T55 the oil-shoot Kafir Kot range, and it is probable that
Sulphur, .. •• 21000 they occur in the Suleiman range also., The series
.Peroxide of iron and alumina, .. 'OU begins only at Ntirpto, and attains its greatest breadth

about Katha.
100 000 Secondary oolite.—Fissile argillaceous sandstones,

This is stated by Dr. Fleming to he a favorable grits, and a qnartzose sandstone, often colored yellow 
specimen, and. he adds the average yield would be with iron, represent the group; also beds of shale 
3 2 to 20 per cent. containing iron pyrites. Masses of lignite occur also.

Above this the sandstones become calcareous, and pass 
The carboniferous strata come next m into fiae grained chei.ty limestones, of variable color,

order. containing very few organic remains. No distinct
At MnsA Khail, Dr. Fleming made a collection of oolite structure prevails, but the limestones of this 

shells, which were sent home, and there identified as series are unlike those of the carboniferous, they are 
belonging to the carboniferous period. When the hard and have a conchoidal fracture. The dark varic- 
etrata rest on the Devonian, they are gray calcareous ties on being bruised emit a smell of sulphuretted 
sandstones ; above this they are compact and crystalline hydrogen.
limestones, varying in color from light flesh color to Throughout the Chichalli range, a singular eal- 
ncarly black. In these beds sometimes occur masses of careous bed appears of a brown color, containing 
homstouo almost like flint. The limestones are foaaili- globules of a bright metallic lustre, having the appear- 
ferous, abounding in encrinites and large brachiopo- ranee of particles,of hyperstheue rock, 
dons mollusca; and in some places appear to be formed Then follow yellow quartzose grits of the sandstones,
almost entirely of disjointed stems of encrinites. containing hekmibitcs and ammonites in great abun- I
Towards the Indus and in the Chichalli hills, the strata dance : the sandstone contains also quantities of iron 
assume a magnesian character, and become devoid of pyrites which decomposes. This series does not yield, 
fossils ; the change is observed in several places. any building stones, hut only stones lit for lime bura-

Above these come beds of fine-grained fissile ing. The series is not much developed save above 
micaceous sandstone and beds of bituminous shale. Katha, where the carboniferous strata expand, and 
Then come the beds of upper sandstones, only occa- thence onward towards the Indus. It does not occur 
sionally developed, forming the summit of the at all new the eastern part of the range. The 
Zarnani hill. On the west bank of the Indus, in the Chichalli range also contains the same kind of rocks 
Chichalli hills, the upper limestone is more exten- all along. It is probable also that they are represent- 
siv-ely developed, and in the Kafir Kot hills, is repre- ed in the Sulaiman range.
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|| Iron pyrites decomposed into “  kahi ” occurs in this the carboniferous come between, These strata
shales at this series, “ Kahi ”  is largely collected at occur considerably on the southern portions of the 
Musa Khali. The lignite occurs only in insignificant' Sulaiman range. Nmnmulitic rocks of a different ap­
portions, except at IlaliMgh, where there is a pearance however from these have been observed in 
considerable quantity; some of the coals hare im- the Hazara hills, and this limestone has also been 
pressions of ferns, &e. Clay iron stone occurs in found in Kashmir. The remarkable extension which
small beds among the shales. The fossils of this these beds hare all over the.old world renders them
.series, besides ammonites and belemnites, are Gry- full of interest. Much yet remains to bo done in frac- 
phea, Pkgmtoma, and Saurian remains, chiefly teeth ing their extent in North-western India.; at present 
and bones. no doubt a large portion of hill territory where

Tertiary rocks.—These strata commence with bands these series occur are as yet unexplored by any
Of claysfcone, often ferruginous, and sometimes almost geologist.
like pipeclay; resting on this is a greenish brown Later Tertiary Locks.—These are referred provt- 
incohetent calcareous sandstone. At Kathk it gra- sionally to the miocene group. The first of the series 
dually becomes more calcareous, and contains fossils is a bed of conglomerate, consisting of small rounded 
—-gastcropodous shells andnumuiulites. Westward to boulders of limestone, similar to that of the eocene 
Mask Khuil, the bed becomes arenaceous limestone, period just described : this passes into a series of soft 
abounding in the fossils of the nummulite limestone greenish sandstones alternating with beds of conglo- 
seric3. Above this lie series of bituminous shales, merato in which small boulders of plutouio and 
These strata yield the alum shale, from which alum motamorphie rocks predominate. These bands are 
is made at Kklkbkgh. Iron pyrites and selenite numerous at Kklabagh, where there are boulders of 
crystals occur in the shales which are undergoing a black stone (melaphyre). The sandstones are cal- 
rapitl decomposition ; in some places, spontaneous careens, and contain also triturated quartz, horn- 
combustion has set in. The shales above this become blende, mica, and magnetic iron ; at the surface they 
marly, and again mmunulitic limestone occurs, and are soft, but lower down the beds assume consider- 
also a limestone which appears to have been formed able hardness.
by the strata breaking up on deposit, and then being Those strata are of great thickness ; they form the 
re-agglomerated by the infiltration of calcareous mud. whole of the northern slope of the range, and the 

Above the limestone are beds of an argillaceous three spurs described as joining the starting point 
character, then bine marls, and then more bituminous of the range, belong entirely to this formation, save 
shales. Above these come beds of argillaceous lime- that in the Rhotts spur the Devonian strata appear, 
stone something like chalk ; and above these are beds Beyond .JalalpCu-, on the south slope of the range, 
containing rows of flint, just like chalk flints. West of no miocene strata appear at all during the whole 
‘Find Dadku Khkn, the limestone generally forms the series till we cross the Indus and come, to the Chic- 
crest of the hills, appearing between that place and halli hills.
Kathn, and in the Chichalli range, as precipitous It is not, certain whether the strata are of marine 
white cliffs, looking like chalk in the distance. The or fresh water origin, but there arc no marine remains 
limestone is not suited for building stone, but is much any more than there are in the Thibet tertiaries. 
used for lime homing : the boulders of it, which occur The hills between Rawalpindi [and Baramulla. pass, 
in abundance at the foot of the lulls, are collected are referred by Dr. Fusming- to this series ; indeed,
for the purpose. The minerals yielded by the beds from the Bkramulhi pass to UrJ on the Kashmir river,
are alum, petroleum, sulphur, and coal; all have receiv- nothing but miocene strata occur, forming ranges 
ed notice in their appropriate places. often to 8,000 feet in height.

The fossils characteristic of the series arc, besides Gold in minute scales occurs in the formation, 
Foraminifcrm and nuramulites, Gasteropoda of the which has been described in its proper place, 
genera, Conus, Trochus, Oliva, Mitra, Valuta, Tore- In the sandstones and grits, bones and teeth occur, 
helium, Natica, Neritina, See. ; some large bivalves remains of large mammalia, generally fragmentary, 
also occur. Cephalopoda are scarce ; but species of and rubbed, as if transported from a distance. For 
Nautilus occur. Of LAmATA—Spatangus, Gale- tions of teeth of Mastodon, Mammoth, Elephant,
rites, and Clypeaster wore found. A few sharks’ horns of deer, and teeth of a species like the camel;
teeth and bones represent the Vgrtebrata. some large Saurian teeth, and the Carapace of a

These strata occupy a much larger porti n of the Chelonian was found: the fossils are nowhere in great 
range then any of the foregoing. abundance. There is also much fossil wood silieified

All along tko eastern portion of the range, the and of a brown color. Of molluscs, only species of 
eocene supervenes directly on the Devonian j after Unio or Amdonta were found by Dr. Fuauxa.
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•■iIt appears highly probable that these latter beds been noticed along with the name of the specimen, 
are the western extension of Uie-BiwaHk strata.- but it is not easy to let the subject pass without, a re-

Above the tertiary- strata are alluvial deposits of fleet-ion on the extensile mineral wealth of the range j 
quite a recent formation; they are full of boulders not only are building stones and marbles of great 
and form beds of gravel. There arc also belts of ban- beauty produced in abandoned, but we have a large 
kar and calcareous concrete. Over the surface of the variety of stones supplying lime to any amount $ there 
nummnlitic beds and miocc.no strata, travertin and is also gypsum for plaster of Paris, and various red 
calcareous tulfa have been formed, which arc very earths and ochres occur, having value as coloring 
valuable as sources of lime. agents. Salt, coal, sulphur, petroleum, are all found;

As to the general deposition of the hills, it would and many metals—copper, gold, lead, and iron; the 
. appear that the Devonian salt inarl strata, judging latter as rich hematite, very abundant in some parts, 

from the ripple mark, wore deposited in shallow to such an extent that tho rocks containing it, pre- 
watet; that the lower carboniferous beds, judging vent, by their attraction, the indications of the mag- 
from the Braehiopoda remains, were deposited in deep netic compass.
water. Prom this it is inferred that the Devonian The Sulaim&n Mange.—It is unfortunate that our 
strata first were sunk sufficiently low to admit of knowledge of the Sulaiman range is very confined, 
this deep water deposit on their surface; the carboni- The wild and lawless habits of the tribes inhftbit- 
ferous strata then must have rapidly increased in rag. them have hitherto prevented anything like a 
thickness, since the upper beds contain shallow water geological survey; little is known beyond what caa 
Cephalopoda. The sandstones of the middle carboni- be observed at the foot of the ranges bordering on 
ferons appear to be deposits of the surface of this sea, our own territory, or inferred from considerations 
as marks of rain are seen in some of the beds ; then it of similarity of structure with known ranges, 
appears that the whole must, have sank again to a The upper portion of the SulaimSn range is ware- 
sufficient depth to allow another sea to form above presented in the collection. The range forms the 
them, full of the, deep water Braehiopoda, which occur boundary of our territory on the west, and the length 
in the upper beds of the carboniferous series. Again of the range is a -little over 350 miles; of its geological 
these beds must have accumulated to the surface, for structure there Is not much known. Vignc states that, 
the Oolitic grits and shales contains ferns and remains “ it consists of recent formations, principally sand- 
of conifer® land produce. .Again a subsidence appears stones and secondary limestone',”  that the fossilifer- 
tp have followed, during which time the strata, now ons portions contain ammonites and marine remains, 
containing Ammonite.r, Belemnites, &c., were deposited; “ The strata,” he adds, “  are much shattered and con- 
and the strata probable did not re-emerge till the close torted, and often overlaid by shingle or debris.” 
of the nnmmnlitio formation. By a gradual and local The loftiest peak in it is the Takht-i-Sulaimtin, “ Solo- 
deposition of calcareous matter along a particular mon’s th r o n e 11,000 feet. The Dcrkjat division is 
line, similar to the manner in which coral reefs are watered by the streams which descend from this range, 
formed, a sea harrier may have been raised inside The range itself is remarkably productive of vege- 
which, in an inland fresh water sea, the, miocene strata tation and trees. The minerals representing it are 
have probably been deposited.”  from the districts of Dera Ghari Khan and Dera

When these strata Were thus deposited, the beds Ismail KMn, 
rising and sinking at various period all 'the while, a The Dora Ismail collection includes iron ore, coal, 
grand upheaval of the whole appears to have formed and native mineral sulphur from tho Sulci man bills ; 
the hills and valleys of the now Salt range, and to also some limestones, clays, and red earths from the 
have completed the formation. It is impossible to lower portions of the Waafrl country, 
notice tho strata curved, broken, and displaced aa they The Dera GM zi Khan mineral collection represents 
are in many places, and tiro complete submersion of the portions of tho range joining the Lagan, Mazan,
Strata at IvftUbdgh, and in the Chiehallirange, without and Gyand&ri hills, and the lower hills subordinate 
coming to the conclusion that the strata have been to the rest of the range. The mine;a a are coa , 
subject to violent upheaval; the burnt appearance of limestone, several clays, and red ochres, and a genuine 
some of the lower marl strata, and the calcination of fuller’s earth ; a saffiplo of antimony ore is sent a so, 
the included gypsum lias been mentioned already, but and alum shale, found in the Gyanddri hills.  ̂  ̂
there ia nowhere any indication of an effusion of trap, There arc fosailifcrous strata of the Lagiu r la,
or volcanic rock. a few fossils from which are sent. The Mazari hills

The foregoing is a geological sketch rather than indicate their formation by the nnmmnlites tint arc 
a sketch of mineral products in an economic point sent from these localities. _
of view. The various products that are valuable have The Warirl hills 'are represented in the Bunnoo

Cs"̂  <SL



(fiT
k j l _ j

188 . Clots I. Division T. Sub-Ghss (B ).

I  1 1 M t i — -— * 4 ^ ^ —
collection, they exhibit much the same geological | the middle one along this spur, nms out into the 
features. Sandstone appears from the Sheik Budln JhanwOi lldka, on which are many scattered hills 
hills, and iron from the lulls south-east of Buiuwo j besides ( and the third, or western spur, eon tin ties 

' the hills o; the Khost valley be;.ond the frontier pro- within in the Sonah Ilaka, and ends a little -bey<aid
dace asbestos. Ktoin. The length of the greater range must he

It is from this remarkable group of low hills in that about 50 miles, 
corner, as it may I e called, where the Salt range meets There is also a range of hilly tracts on the south, 
the Sukiman range, that the best collection of fossils which rises in the Plror.ptir IhSka, like the range 
in the Exhibition came. just describ'd, baton the other aide of the Ilaka, it

The Bal&t range is represented by fossil shells of at first nms parallel to the first range but after soriie- 
genera—Pnxhctus, Athyris, Orthis, Ithyncvn.eUa time branches off to the east, and ends in the Hi'tin 
Hirepiorhyiichus, Limn, Natica; together with Ano- Ilaka; the length of this range must be about 25 
min- Lawrawiana, Spirifcr, Pecten. miles: it has some off-lying hills, partibukrly on

There arc also series of the limestones of this range the east side. '
and several shell limestones and coralline limestone, There is also an outlying hilly tract on the north, 
with species of Ceriopora and Lithoatroton irregulare; in the centre of which would be point of junction of 
and from Shaikh Budin there are Selemnite*, Cidaris, the boundaries of. the Sonah, Pakal and Jharsah 115.- 
Pectcn, and other species of IlhyHconella, Terehratula, kas, but the. principal part of it is within the Tali 
Lima, he.. ond Stmah IlakaH. The latter hilly tract expands

•The sandhills to the east of Shaikh Budin, beyond the Gurgaon district, forming the hilly tract 
abound in mammalian remains. There are bones on tlte north-west corner of BalUmgarh, from which 
and teeth of mammoths, and species of elephants place an off-hoot in a northwesterly direction for 
and hippopotamus, several horns, tasks and teeth of some distance past 'Mahrouli and the Kuttab Minto : 
herbivorous animals and rodents; and there is also a it then suddenly divides into two arms, one of which 
large fossil tree of monoeotylcdonous structure. runs due south back again towards Jharsafc of Gar-

On m i  other side of the Punjab territory, there goon, and the other due north-east to near the city of 
remain yet to be noticed that scries of low hills, Delhi. These are the only hills in the Delhi districts, 
from which is derived the mineral wealth of Delhi, the north-west portion contains no high tract--. On 
Gurgaon, and Ilissar ; they appear to he spurs and off- the Meerut side of the Jumna u long range of low 
shoots of the extremity of the Avavlalli range. The hills runs along the banks of the Jumna, but that 
principal hills are the Delhi hills, in the south-west is beyond the boundaries of the territory with w hic.h 
of the district of the same name, and the Shekhawati we are concerned.
hills, in Gurgaon, &c., and the KnlyAim hill, atDadri, The hills must certainly be considered as the mark - 
which yields tho flexible sandstone, and u gray marble, ed feature in the Gurgaon district, ON: range, from 
called Naruanl marble. It is among the hills in the a glance at the map, will be perceived to traverse: 
Delhi district that the crystal series of Aurangpdr nearly its whole breadth daring part of its course, 
occur, and that a white clay supposed to be kaolin is passing through the ■ pergnnahs of Jharsah and 
produced. The range of Delhi appears to'contain Sonah, and for the remaining part famine- the loun- 
'limestoncs—marble, and some sandstone straw— dary to the west between the pergunahs of Nob and 
the sandstones are probably Yiudhyan. In Gnrgaon Iritwphr and the territories of A1 war. .A. second 
several clays—■white, red and yellow—and mica occur; risos near Pemngwn of Pfmahanu, and. running south 
also hematite and ironstone, and also copper, both at forms to the east, the boundaries between the per- 
Singhina ami in Ilissar. Ballahgai-h yields white gnnah of Pitotpfir and the territory of Btuirtpur. 
and red sandstones, and the mottled, rod, and white, These ranges, and the country in their vicinity, are pos- 
and blackish of the “ new red ” group. aewed'hy the Meos, amb popularly called the TMewai

The most marked hill ranges in the Gurgaon dig- hills,” and to the nature of the country in which their 
tried appear to be first, the hills that rise on the fortune had thrown them may not Improbably be 
boundaries of the district, in the extreme south of traced the origin of tho predatory habits which have 
the Fircraphr Ilaka; these billsrtra almost due north, boon considered to distinguish this tribe. Again to 
farming the west boundary of tho Gurgaon district as the north wo fall in with a shorter and smaller range 
far as'the-villages FlrozpfrrorNoh. On reaching the of hills than- those I have alluded to, dividing the 
confines of Nob the range turns off to the north-east, pergunah of Pali from those of Sonah and Jharsah, 
towards Sonah close to which town it pusses. At some , and terminating at Delhi on the Jumna. These hills 
considerable distance beyond Sonah, it spreads out and fhe conufcy &»• their viciMtjr rare principally 'occn- 
into three spurs, the eastern one miming to Bhtinsi; pied by the G ujiu-s, a people similar in habit to the
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Mens, and certainly at tliis date exhibiting far smaller that town, and you find yourself at once on the plains 
signs of improvement. of Rajpiitana. In this view this range is to be

« There are no other ranges of hills within this distinguished from those of P41! and Penin&wa, the 
district. .Detached hills are common, particularly country on either side of which is pretty, and of the
in the pergunah of Reward, but none of consider- same level.
able size or continuance. Here too, however, the “ 1 not a sufficient acquaintance with geology 
country in the vicinity of those lulls will generally to hazard a conjecture as to the formation of these 
be found to be occupied by Kanghurs, the worst tribe wlls- Certainly, however, in so far as a person un­
known, in this territory. equal to form a scientific opinion may be justified in

« All these hills, whether the ranges or the detached giving one at all, these hills (in Be wart particularly) 
portions are of insignificant height. I doubt whether appear most of. them to exhibit signs of volcanic 
any in the district will be found of an elevation of origin, and even now, as I have heard stated on what 
BOO feet above the level of the country at their base, seems to be good authority, symtoms are occasionally 
and they yield nothing. The grazing on them, as perceived which would seem to show an agency Of 
far as X have had an opportunity of observing, would 'll*6 kind to be still at work,’”1'
seem insufficient to support a few goats. There is The geology of these hills, is as yet unstudied.,
no wood produced on any portion of them, and even Scattered notices of those are to he found in various
the very stone of which they are occasionally com- papers. The “ Gleaaer in Science,”  vol. ii., 143, has 
posed, appears a useless material, either a quarry im- a notice on the Geology of the Bhurtpfir district ; and 
possible to work or a sandstone possessing no in the 3rd vol. of the same work, is a brief account 
durability. of the ironworks of Pirozpftr.

“ It may be marked that the western range of hills, In the Asiatic Society’s Journal, vi., 53, is also a 
which I have noticed, would, seem rather to be the notice of the geology near Delhi.
termination of the great table land of Rajputana, _ .............
than any rising which can with precision be termed a
lull or range of hills. At Sonah, mount the hill beyond * Report on Delhi and Gurgaon, p, 5-7,
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S U B -C L A S S  (C). SOILS.

J x remains now to add to our brief survey o f the hill regions o f the Punjab, some account oi 
the nature o f the soil in the plains. O f the hill districts, we are in possession o f information 
varying in amount and value, according as they have been surveyed or not. The hills 
o f  the Delhi, Grurgaon and Hissar districts, including the Mewatti hills, are hardly known 
or described at all; although from the Exhibition collection, it is evident that their metallic 
and other products are as valuable as they are interesting, including iron, copper, plumbago, 
sulphur, marble, mica, rock crystal, kaolin, slate, and many others. On the other side 
o f  the province, the Sulaimam hills are unknown, save from what can be observed on the 
lower slopes bordering on our own territory ,and what is inferred from a knowledge o f  the 
relation in which these ranges stand to other ranges, which we have been able to examine.
The same may be said of all the network o f hills north o f the halt range and Peshawur, 
Yusafzai, including the "Waziri hills and others, as far as the ‘ ‘ bafaid ICoh. A or is it 
easy to extend our information till persons with the requisite geological knowledge are 
brought to the task. The officers o f a district, however intelligent and willing, are gene-; 
rally unable to carry out surveys of this description ; they will moreover be so constantly 
liable to error in describing the rocks and strata, and in referring them to any probable 
era o f formation, as to render their observations necessarily o f  little value. . This was to 
a great extent visible in the mineral collection o f the late Exhibition, where a want o f 
mineralogical and geological knowledge has caused limestones to be called sandstones, 
gypsum to be called soapstone, iron pyrites to be mistaken for gold ore, and has given rise 
to many other mistakes, which rendered the preparation o f a correct Catalogue hopeless; 
save in the way in which it was actually effected, by going through the whole collection, 
and ascertaining, proximately at any rate, the nature o f the specimens (by whatever name 
called), from the results yielded by the ordinary chemical tests, and by the blowpipe. In 
this way many a bright vision has been dispelled : the promised tin ore of Hazara proved 
to contain no trace o f t in ; the Lahore samples o f a supposed native sulphide o f zinc, 
yielded no indication o f that m etal; and several supposed copper ores and auriferous sands 
failed in a similar manner to evince any intention o f producing the desired metals. Hence 
our knowledge o f our geology is not likely to increase till we have scientific surveys o f these 
h ills ; but considering the amount o f mineral wealth that even an unscientific examination 
proves them to contain, it would be well worth while to examine them carefully. The hills 
o f Q-urgaon and Delhi would well repay a scientific survey, like that given the Salt range, 
by D as. Emsminu and Jameson".

Our sketch, therefore, o f these hill regions was necessarily very imperfect, and serves 
rather as an indication of paths to be pursued and investigations to be conducted, than as 
a summary o f results already obtained, or o f facts known and recorded.

The consideration o f the structure o f the great plains o f the Punjab is not beset with 
any such difficulties ; the mineral products o f the plains are few and their characteristics 
easy o f recognition. The differences o f the soil are determined by a chemical analysis,

#
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and the main distinctions observable are the results o f simple causes, to be described as 
we proceed. These attract the notice o f the cultivators o f the soil, who attach names to the 
varieties o f land that occur, and which strike their attention as being more or less produc­
tive, as yielding to advantage only certain kinds o f crops, as being sandy and barren, as 
requiring large irrigation, and the like. W e  shallot' necessity resume the subject when 
we come to the Agricultural Section o f the Exhibition, and many descriptive notices o f the 
“ bar”  conn try,— o f the desert tracks, and river-side plains which are omitted here, (as 
illustrating rather the cultivation than, the geology o f the localities,) will be found under 
that class.

The plains of the Punjab may be described as vast expanses o f  alluvial clay and loam, 
whose elementary constituents must once have been the same as now form the rocks o f 
the huge ranges of mountains to the north. The principal constituent that produces a 
variety in the nature o f soils, and one which is very important in the Punjab, is sand; in 
fact the main distinction of soils (apart, from that o f their containing or not containing 
“  kalr ’ ’ -—the efflorescent salt), is that the soil-is sandy, as in many portions o f districts it is, 
or that it is  rich loam and clay. The sand is either washed down by rivers which Hood 
their banks,* or else the streams change their course, leaving beds o f sand behind, as is 
often the case in the Punjab; in some cases also sand is blown by winds from adjacent 
sandy or desert regions, or from these very deserted river courses, to districts where j§|
otherwise it would not he found. The influence o f sand in the district o f Hushyarpur may 
be taken as an illustrative example. In  this district the hills, being of sand formation, 
are constantly contributing to silt up the shallow beds o f the torrents until the water 
overflows them, and finds a lower level. The sand is then drifted by the high winds that 
frequently prevail over the surface o f the country, until, in course o f agas, the tract for 
some distance from the hills, has obtained a high level, and to this is attributable the fact 
o f  the non-existence o f kankar for metalling roads.

A t Adamptir, and 20 miles from the foot of the hills, kankar is found on the surface: 
whereas it is found at Hushyarpur only at the bottom o f the wells, some 15 to 20 feet 
'below the surface, after digging through sand, and sometimes deposits o f loam and. clay.

The alluvial plains thus constituted are intersected at intervals by the rivers o f the 
Pun jab. Every tract of country between two rivers forms a “ doab,”  a tract which is 
always higher and more sterile towards the centre, and gradually becomes more fertile on 
either side, as the river is approached. The rivers usually overflow their banks some­
times to the extent of miles round during the seasons o f heavy rain, and contract in the dry 
seasons tillfche slender stream is spanned by a bridge o f a few. boats, having dry beds o f sand 
or mud on either side, which are then brought under cultivation. Such being the character 
o f  the rivers, changes o f their course o f greater or less extent are nob uufrequent.

To take one instance, the llavi at Lahore, which once flowed close to where the Multari

* Some riverR are much more liable to he flooded to excess than others. The Markanda, in the AmMlla district, is a remarkable 
instance out of many; at one time of the year it is like an ocean; at another it will he a slender stream, hardly to ho called a 
river. The Indus always contains a large body of water, but even this river is liable to become dammed up in the kills, whence it 
rises; the water then accumulates and bursting at length these bunds, come clown with terrible force; once or twice these floods 
have occurred, giving only a few moments notice by a sound as of distant thunder, and then coming on with a sweep that 
spreads desolation, for many miles. The rise of the Bavl, Chenab, and other rivers, will be familiar to every one who has travelled 
in the Punjab. .

The reader of Punjab experience, will remember how at some seasons he has crossed a river on a bridge of ooats not a hundred 
yards long: while at others, he has scarcely been rowed across the same river in six horn’s, the water having risen and extended 
to the size of a small ocean. This rise will frequently take place in the course of a couple of days, sometimes in a few hours.
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road runs (it carried away a portion of a beautiful rain standing at the aide of it), and then 
flowing on, passed close under the walla o f Lahore,— has now so altered its course, that 
it cannot be seen even, in the distance from the Multan road, and it runs also nearly two miles 
distant from the city. Besides the rivers, the country is also fertilized by “ nallahe,”  or water­
courses, running into the country from the river beds. These are formed during the over­
flow o f the main rivers; the water forces for itself a passage inland and accum ulates in some 
place where the soil is soft, or some other peculiarity o f the ground renders the excavation 
easy, and thus having once made a deep groove or channel, it remains there afterwards, 
drying up at the end farthest from the parent river, during the continuance o f the hot 
season. Some of these nallahs, contain a very considerable body of water, and traverse 
whole districts; o f  this fact the "Deg nallah, in the Lahore district, furnishes a good example.

In  color the soils are generally o f a drab or pale brown-gray ; in some places they are 
darker from the presence o f organic matter, and in the very poor and “  rukh ”  lands soils 
are pale, whitish, or yellowish-gray, Sometimes these soils are reddened slightly by per­
oxide o f iron.

The soil is mainly classified firstly, according to the presence or absence of river, nallah, 
or canal irrigation; being called “  barani”  when dependent solely on rain ; “ chain ”  when 
irrigated by w ells; “  abi ”  when irrigated by canals or nallahs; “  sailabi ”  when its produc­
tiveness is dependent on periodical flood or overflow o f  water in the neighbourhood, (“  sai- 
lab,” )  or when the; land is o f such a nature as to he under water, from the mere fall o f rain 
in the wet season. The second classification is according to the nature o f the soil, whether 
stiff clay, sandy loam, or full of sand; but the terms descriptive o f these peculiarities also 
to a certain extent include the consideration o f moisture also.

The following is  a brief account of the principal varieties o f soil, hut the names vary in 
several districts; and others have peculiar names for varieties which are not recognized 
beyond the boundaries of the districts in which they occur.

The varieties of soil mentioned, depend on differ- The “ netar” has a number of varieties, called 
ences which indicate the degree of productiveness and bhangar, mera, des, rohi, &c.
the necessity for artificial irrigation, more than any JRohi is the finest natural soil, a stiff loam, which 
real geological difference in composition of the soil, breaks up into large clods.
audience a minute consideration of them, more : pro- Doshdht is the “ dumat” of Hindustan ; a clayey 
perly belongs to the agricultural section. soil, generally of good quality, manured by cattle

I will take as a standard, an ordinary plain district, being, folded on it ; when manured, it grows cotton, 
exhibiting a fair amount of alternation of stiff clayey, fine wheat, barley, joar, makai, melons, &c. With- 
pmte alluvial, mixed sandy loam and barren sandy out manure produces the ordinary crops of barley, 
tracts, as also a fair amount of varioty of irrigation— goji, and pulses. It is common all over the dia- 
river, nallah, well or rain—and after noticing the trict.
kinds of soils we find there, I will add a notice of Mera, a mixture of clay and gaud, the “ rusli ” of 
such soils as are recognised in other districts of Hindustan, has many varieties; some very good and 
similar character, but different geographical position, equal to the best “ doehlihl.”

Let ns take for instance the Guiranwalla district. Tibbah, nearly all sand, the “ bhdr”  of the provin- 
The great sub-division of laud, is into high and low ces, worth very little, and only grows the inferior 
land, called “ iitar” and “ nttur,” the high lauds crops of moth, mash, &c.
being out of the reach of rivers, &c.* the “ netar” Besides these there is a class,of land which receives
lands being on the banks, or otherwise subject, to their irrigation from the drainage bf the higher “ bar" 
influence. The “ netar”  lands are sub-divided into and other lands, this is called “ chamb." In this 
« feet ”  and “ dhaya,”  that is sail&ba land, subject to class, a good rice producing land is often found, and 
periodical inundation from the river, and land not so is then called “ chainb rohi."
subject, respectively. New land on the river bank often covered with fine
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alluvial soil,‘is called “ bela.M* Land {bat is highly The first to he mentioned is the “ kalr,” a salt 
manured being irrigated land, in the vicinity of efflorescence, .which is observed in many places,* 
villages,, is called “ goera,” and in the Cis and Trans- Sometimes it extends over large tracts of land,render*
Sutlej States “ nyhi”  ing them almost entirely unproductive; they' are

High and somewhat sandy tracts in the centres of called “ kolri zamin,”
“ doabs,” and equidistant from river influence on both Soma kinds of plants like the kalr soil, among 
sides, are called “ Mr,” almost univoreallyt these may be mentioned 'garden stocks and wall flowers,

These names will be found to exist very generally and other brassicaceous plants ; and also tobacco is 
in the Upper States, or Punjab proper; the names said to thrive,
baranf, &e., indicative of irrigation, are quite universal. The water of wells in such districts is always bad •

In the Cis-Sutlej States, the main divisions of the it contains so much sulphate sometimes, as to be al- 
soil, to a certain extent corresponding to the netar most brackish to. the taste, It also contains (as does 
and Otar, are the low lands, being called “ khadar; ” all the well vratec of the plains examined) carbonate 
lands which have at one time been the beds of rivers, of soda, a circumstance, which may serve to account 
or have been flooded ; and “ hangar,” highland, rc- for the production, of the kalr. These waters, if 
quiring irrigation by wells. These great divisions left standing for a day or two become highly of- 
are sub-divided as “ nyain,” loamy land, cultivated fensivo to the smell and taste. Djb. Biiown, the 
with manure and artificial irrigation; “ rush,” good Chemical Examiner for the Punjab, lias exhibited a 
loam; “ d&kar,”  a low lying stiff clay, productive of nitrate of lime as a remedy for kalr lands, which 
rice and gram; and “ bhCir,” an inferior land with would convert the sulphate into a nitrate, by mutual 
a large proportion of sand. Land that is inundated decomposition. An account of this nitrate , of lime 
is generally unproductive for want of drainage, is will be found subjoined to .the notice of the ex­
celled “ choil.” As we approach Hinddstta, the Hin- hibited specimen.
dfisttal names become more common, and the Pun- The kalr salt is not made use of save at K&HMgh 
jabi ones less so. In some of the sandy districts, under the name of jamsan, in the manufacture of 
as might bo expected, the names vary considerably, alum ; the use has already been described. Should 
In̂ the Gugaira district, for instance, where the soil however the kalr consist of carbonate; then, indeed, 
is very bare, there is. but little scope for all the the soil is used by “ dhobis ” for washing, and is also 
varieties of inundated, irrigated, and other lands ; melted Into a crude glass.
if land is eulturable at all it is fortunate, and there The next product is kankar. This is a calcareous 
is but little variety to distinguish. The most general- concrete, consisting of carbonate of lime in irregular 
ly recognised names of the descriptions of eulturable kind of foliated: pieces; it occurs in almost every 
soil are “ gnsrab,”  “ sikand” and retli” In the district and is dug out of the soil; it is exten- 
Settlement Records, the name “ (fete,”  which is sively employed as a road metalling material, from 
locally unknown, was introduced by the Hindustani its great power of binding ; some kinds of it arc 
ameetis employed on the measurements. The equiva- also burned and yield lime. The formation of kankar 
lent term is “ gusrah.” “ Betll,”  as its name im- .may be supposed to be constantly going on ; that 
plies, is land with an excess of sand, and “ sikand ” found at the surface of the soil is small and friable, 
ia a stiff clay soil, suited for rice ; it is called in some but that dug out from below, after washing and 
parts “ pakki chikni.” shaking in a sieve to free it from adhering mud,

In those parts of the country where regular sandy is a hard serviceable material, Contractors and others 
tracts occur, such as Shahpdr, Jhung, Muzaffiirgarh, hire land from the cultivators for a fixed period ; they 
these tracts are culled “ thal,”  or desert. dig the kankar, and when they have exhausted the

Some districts do not appear to recognise any claasi- store, they level the land which is then cultivated once 
fication at all. In the Jhung district, the people, with more ; the same land will again yield kankar after a 
the Settlement Officer, the late Mit. Mokokton, certain interval.
could only say that their land was full of sand, or It was 'mentioned just now that many of the Punjab 
their crops destroyed by “ kalr ; ” f  at present it well waters contained carbonate of soda, hence it is 
appears that the distinction of nahxi (canal watered) possible that water containing carbonate of lithe may 
and barani (vain watered) is adopted. percolate the alluvial soils, which contain 6f necessity

The mineral products of such alluvial plains are sulphate of lime, so that the action of the carbonate 
few in number,

* Settlement Report Gujratiwalla District. * of the effects of this, an account will be found in the notice
t Jhung Settlement Report, p. 21. which fottt)wa ttj ,  section.
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/  of soda and sulphate of lime on one another, results lulls ; it is too steep to be ploughed. These kinds of
/  in the formation'of kankar (carbonate of lime) ■while soil are observable through many hill districts.

the sulphuric acid has attached itself to the soda, In the Kangra valley, we meet (as might be expected) 
forming the efflorescence of sulphate of soda. with new names; the locality is singular, as to ita

The last product to be mentioned. is saltpetre, climate, soil, and means of irrigation.
(nitrate of potash) which is found in several soils, The usual distinctions is as to whether the land 
and especially near old buildings, where it effloresces yields one or two harvests in the year, i. e., “  ek fasli ”  
freely 5 the process of its manufacture has been des- or “ do fasli.”  The soil consists essentially of disin- 
cribed. tegrated primary rocks, with a sub-soil of boulders,

Sal ammoniac has also been noticed as produced in affording good drainage ;* the principal varieties 
brick kilns. are dependent on the nature of the adjacent formation ;

Of the varieties of soil in the hills we have less one kind being sandy and light, near the marls of se-
information. condary formation; and the other, a reddish soil full

Taking the hill districts bordering on the Amballa of gravel stones, being the tertiary formation. The 
division as an example, we find in Kotaha in the names of soils are “ bilochf,” which is the best soil. 
Ambiilla district * the land-divided into “ kulaM,” “ Dclanoor behauli,”  gives wheat and rice alternately ; 
land watered by kuls (water-courses supplied from unirrigated land is called utar,”  and irrigated land, 
an artificial pond formed by damming up the hill “  kalesi” — “ hav ”  and “ basand ” lands yield only 
streams), and “ obar, ”  which is the same as b&rani, one crop.
land dependent on rain for its irrigation. In Peshawur it should appear that the unirrigated

Obar land is of two lands, “ todah ” and “ khll,’ land is termed “ rnerah,” and villages at the foot of 
Toda are those little hanging fields like steps rising the hills whose soil is watered by springs, are called 
one above another, and are built up at their lower “ koli-i-damaii.”
edge with stones, and which are liable to destruction I now conclude this sketch of the toils of the Pun- 
by being washed down whenthe rain is violent. If the jab with an analysis of soils from several localities, 
land is good, it is called “  awal kism if stony and The specimens from which these analyses were made, 
bad, “ duyam kism.” “  Khil ’ ’ land is that which is are in the East Indian Museum of London ; the ana- 
broken up with the hoe on the steep slopes of the iySes are on the authority of Dr. Forbes W atson .

■ *
* 'Wynyard’a Report, p, 30. * Kangra Settlement Report, p. 58.

*
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N O T E  ON  T H E  S A L IN E  E F F L O R E S C E N C E  O N  C E R T A IN  S O IL S ,

K N O W N  A S  “ R E H ”

I.—-Origin and formation of Reh. '<**>#> br“ Sh'Sil at a Pr0PcrJevcl along; the ,nf iral® watershed of the country. Heavy rams and drain-
ThO subject of the deterioration of land by the age only effected a partial remedy for the evil. COL 

efflorescence of “ Reh” or “ Kalr ” has formed the Smith argued strongly that although the costs of 
; s subject o f a Pamphlet, .No. XLII., of the Records of the change of canal lino *ould be great, yet it

the Government of India,, in the P. W. Department, would save the immense loss entailed on the revenue 
As the original may not be easily ascessible to many by the destruction of,cultivation. . . ■
readers, f° purpose to present a sketch of the cor- It must not be supposed, however, that the injuries 
respondent which has passed on the subject, as well arising from Reh occur only in land near the West- 
as to describe those practical conclusions which are ern Jumna Canal. The salt effloresces m several
to be drawn therefrom. Part« of the **"?>*% wher? arC ™ ^  at S

The deterioration of land was first observed, or at in these places rt appears m land irrigated from wells
all events first attracted serious attention in the where the water is very far from the surface In 
villages along the Western Jumna Canal, and its all cases the salt appears as soon as,the soil lines, 
branches, about Delhi, Paniput, Rohtak, and Kamil. It i* previously held in solution, and on the water 
Itl 1857 Mn Shemb, Joint Magistrate of Allygurh, evaporating, forms a white powdery efflorescence on 
went on deputation to examine the tracts of country the surface. It is a .peculiarity of all efflorescing 
deteriorated, and the picture presented by him of the salts that they nse to the surface : the reader w 11 
sufferino-in some of the villages was truly deplorable, see an instance of a similar efflorescence in the ac- 
Outof 580 canal villages, 59 or nearly 10 per cent., count of the production of Borax from the I’uga 
had been injured in degrees ranging from severely valley in Ladakh.
to partially, 0 per cent, being severely injured. The The views, that have been entertained as to the 
maximum/appeared to he reached in Paniput where formation of Reh are various ; some have positively 
46 villages or 19 per cent, were injured out of 242. denied that there is anything in the canal water,
Col B a ib d  Smith  estimated the loss of Revenue an(I insist that the Reh exists ready in the soil, and 
for the villages spoken-of in Me. Shhkf.e ’ S Report «  dissolved and brought up by the percolation of 
(which does not include the Punjab proper) as Rs moisture. Others have held that although the salt 
25 000 per annum. The water of the canal was does not exist as such m the soil, yet there maybe 
submitted to Srn W. B. O ’S uaughnkssy, who on minerals in the soil, which acted on by water, more or 
analysis found it to contain nothing prejudicial to less charged with carbonic acid, decompose and result 
prowth o f  crops, nor was there anything in the sub- ™ the salts and in kartkar, &c. Others again consi­
g n  itself Col Ba ir d  S mith  demonstrated that der that the small amount of salts proved to exist in 
the evil arose from the fact that the canal was em- the canal water, may by gradual concentration form a 
backed and high above the level of the country: the dangerous amount of salt in the soli. Both the latter 
consequence was that the water percolating through views are probably more or less Correct. The ablest 
the soil on either side of the canal, in obedience to exponent of them has been Mb. Medlicott, Pro- 
the law of fluids, rose upwards to seek its own level: fessor of Geology at Eoorkee. Mb. MEDLICOTT
in so doing it passed through the sub-soil, formed the observes that from Db. (.(‘Shaughstessy S analysis, 
salt (which he conceived to be in the soil itself) and the water of the canal is generally pure : one sample 
worked its way up to the surface ; there the water eva- however is noted as containing «  ̂  of solid matter, 
porated and left the salt in the form of a white pow- partly organic, partly saline; the salts being lime 
dery efflorescence. COL, B aird  Smith considered and soda.” The sub-soil at 2 feet below is clear of 
that this would go"on as long as the action of the water salt, and the efflorescence is only at the surface, 
continued • and recommended as the only permanent Mb . Medlicott remarks, however, that a decimal 
remedy, the re-alignment of a large portion of the per centage of saline matter in the water may by
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evaporation, soon accumulate to 3 or 4 per cent. The ( Ca 0, CO,, precipitated
great majority of places affected by Bell are low Ca O, CO* +  COa .......... .  ̂(carbonate of lime),
lands, which receive the drainage of the surrounding (Carbonate of lime acted on - ^0* } Na O, GO*, ear- 
country or are subject to swamping from the canals by carbonic acid in solution),  ̂donate of soda.)
having no sufficient drainage. The water is there- Na O, SO* .................. . J Si 03 precipitated (si-
fore not disposed of otherwise than by evaporation, (Silicate of lime). [ lica).
In this'way minute portions of salt accumulate and That the salts are formed by the action of water is
gradually form, in the course of years, a superficial certain: perfectly arid soil would not produce the 
product destructive to cultivation. The rate of era- “ H'-h.’' When, the formation is complete, the salts 
poration is of .course Very high, and such lands as Bell **8 either dissolved by rain or melted in their water of 
most often appears in, besides the direct effects of crystallization by the sun’s heat (which they are at 
irrigation, with water containing a fixed decimal pro- 98°) * &en on any reduction of temperature re-cry- 
portion of salt, also receive water running from other stallization, in a network of small crystals through the 
lands which may contain a great deal of salt. pores of the soil ensues. By capillary attraction the

“ Tho evident facts of the case go to prove that- crystallizing salts creep upwards to the surface, and 
the injurious accumulation of salt is the slow result there giving off their moisture, foil in a white powder, 
of prolonged concentration, of which the essential is the capillary attraction that accounts for the 
concomitant is swamping.”  efflorescence being so often seen up the sides of high

“ It is a direct inference that if swamping is prevented banks: just in the same way, if a solution of sait 
and the drainage provided for, Eeh Will not appear.” is left, to dry up of itself in a basin, the saline deposit 

MB. Medmcott considers that this formation by seems to creep up the sides of the vessel, 
concentration of infinitesimal quantities is the chief It will be necessary in order to arrive at a definite 
source of Eeh ; but admits that in some places the conclusion as to the formation of Eeh, to examine more 
Eeh seems due to a “ supply of the salts more or less carefully the circumstances under which it appears. In 
concentrated at some depth below the surface, from Oudh (where the soil is called Oosar), several officers 
which the Eeh is derived by the change produced by report that kankar is always found underlying Eeh, 
the -water in circulation near the surface.” others saying it is not; but the observations in Oudh

Whatever truth there may be in these arguments, have not been yet exhaustive, and the subject can 
it is quite certain that gradual concentration of only be determined after a series of accurate scion- 
saline matters in the water cannot be the only source rifle observations, and not only on genexal official 
of Eeh, since all over the Punjab, Eeh may ho found reports, 
ia fields watered only by wells, on high banks and
uplands, and qu desert tracks, which have no water II. Analysis Of Bell 1 tie  US8S Of the Salt, 
whatever but rain. Da ANDEBSOit,'of Glasgow, ex­
presses his opinion (which ia perhaps the most rea- With regard to the chemistry of the subject, I may 
gonabie as well as the one moat commonly received), remark that the canal water, well water and soils 
that the constituents of the Eeh itself exist in the affected, have been submitted to analysis by Ms. 
soil, and that when water acts on these, a catalytic M.eblicoit, Professor of Geology at the Thomason 
action ia set up, resulting in the formation of the Eeh College, and by Dk. Beowk, Chemical Examiner 
salt, Db. Bkowk, Chemical Examiner, follows this of the Punjab.
opinion, and is opposed to the concentration theory,-— In the first place as to the salt itself. It consists 
at any rate as a generally or frequently applicable one. of sulpha te of soda with a variabte proportion of 
Whether the formation of kankar (the concrete of chloride of sodium (common salt). Mb. Meduicott, 
carbonate lime) has anything to do with the forma- found in a sample from soil near the Western Jumna 
tion of Eeh, is not yet alsolutely determined ; though Canal, 76 per cent, sulphate of soda and 24 per cent, 
from the frequent observations of beds of kankar chloride of sodium : another sample gave 96 per cent, 
underlying Eeh lands, it is more than probable that sulphate to 4 per cent, chloride. I)K. O'ShAUG'bhbssv 
kankar is one of the products which form in the pro- gives a ease in which the prevailing salt is carbonate- 
cess. Several observers in Oudh have put forth these of soda. Soils containing from S to 8 per cent.,of 
views, though some deny it,. Dr. Whishaw, of the Eeh apipear to be unfit for cultivation.
Faizabad, lias expressed the probable action by a series In some of the instances given by Dk , 0 ‘Shaugh- 
of formulae: it is to bo observed that in the Eeh ob- jntssr, the per eentage is much higher; at Jagu, in 
served by him, carbonate of soda, and not the sulphate, Paniput, it was 20 per cent, .and this consisted of 
predominated: it would be easy by substitution to abundance of carbonate of soda with sulphate, and 
-construct a formula for sulphate of soda. choride of sodium and lime. At Jbah, of Paniput, the
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Berceata™ is 22-80; butthereis little or no carbonate Itl»as be® confidently stated by several ° W cm,
 ̂ . ' . . that the Reh is in the soil itself, and is evolved by

. ! " b k ' t h OmI s1 A hdbESOK, Professor of Chemistry the action of water. Cob. StbACHEY,
at Glasgow analyzed in 1868, a sample of Kell from memorandum msrsts especially on this. It cannot
the 'Western Jumna Canal lands ; its constituents however, ho said that the Reh. a mixed salt, exists all ready in the soil waiting tor
vuc a. . water to bring it out, since all the analysis of. sub--

• ' matter - - - '6-01 ' soils hitherto made contradict this. If the statement
|j Alumina, ■* • 2‘82 were strictly accurate, it is obvious that it could be

Oxide of Iron, - trace. immediately proved: we have nothing else to do than
^ J - - - '  * to examine the soil before the Reh appears on it U)
45 potash'118’ * - - 1-84 disclose the constituents which, when acted on by
If, Soda, - . . .  - - 1-14 water, would produce the efflorescence. Alsowhenthe
e§ Chloride of sodium, - - W‘41 Keh has appeared on the surface, 'an examination of

f P<srnxiileo£<iron - - - 3-30 the sub-Soil at various depths ought to show (on the
■S Alumina - -  - - 1*96 hypothesis) a difference in its constituents, from what

I ^ j Lime, - - - - 1'8* the soil on which Kch liad not yet formed exhibits,
i J  I Magnesia, - 0 98 I cannot help thinking thafc.we still require more

^ r - ' i ^ 04cf  ’ I l - 54-46 accurate information as to the soils; and that it
1. ... --- would bo highly advisable to have analysis made of
100-41 soils at various depths from places where Keh is likely

^  ygi appeared ; and also of soils from 
The insoluble parts are the constituents of the soil ?.^ Uar deptllSj where the reh has fully appeared 0 1 s 

itself, a portion of which was mixed with the efflores- tllfJ sm.fttce, i t  must be remembered that the analy- 
cence collected. ais hitherto made of the Keh surface itself, do not give

The .specimens of Reh (probably from the Lahore ng flnj. clu0 to jj,e manner of its formation, hut only 
division) examined by Dn. Bkown, Chemical Exa- ^  u9ipm| ^  substance it when it is formed, 
miner for the Punjab, gave materially the same results, w itk  t0 us08 0| Reh, I  may say that it is
with however different proportions as to the ingred- ^  when abounding in carbonate of soda, for
ients. They contained a large quantity of sulphate oi and for making soap ; also a crude glass is
soda, a small quantity of chloride of sodium, and a trom it  Ordinary Reh is used to mix with to-
variable quantity of carbonate of soda. No soluble , and .g eXtremely valuable in alnm manufac-
salts of lime or nitric acid were found, but some car- ^  nnder head ‘Alnjn, page 84) where it is
bonate of lime and magnesia insoluble in water, and „ j am(jan_» The earth yielding carbonate of
a small quantity of phosphate of lime. soda callea Reha, in Oudh, and is like the sajji

The carbonate and sulphate of soda act deleterious- mjtH of Bengak* j a oraor to make glass, the salt 
ly on plants in two ways: first, by ren bring t ie ^  Bcrapclj up and mixed with water in shallow 
water too saline to be readily taken up by t ep ants , tanks a yard in diameter ; more salt earth is
and, secondly, it has the power of destroying am till the whole forms a kind of mud .- this is left
dissolving many organized substances. Moreover, to heat of the sun, and a white crust soon forma 
these salts being efflorescent, they give oft water' °  over the surface ; tlic crust is removed, and a new tank 
the air,leaving the ground hard, dry, and unhf or ie p0Hnett out 0f  the remainder: into this tank the 
growth of vegetation. . crast first obtained is put and mixed with more reha

Some species of plants, however, appear to ouris 1 earth, Jt is on tho formation of the second erast
in Reh soil. The “ kikar” (Acacia arahica) ones , ^  is foraiet-j. ;t js taken off, heated to red-
the tobacco plant is cultivated, and I e iw  eer am arables to expel moisture, and is then melted
brassicaceous plants succeed. Among t overs, ait. „jagg) as already contains silica. Sajji is
seen particularly fine growths of stocks on saline soil.  ̂ from this reha by filtration, to remove the

The analysis above given, e^bxt thp — tes 
of Reh itself after it has been formed and scraped np
from the surface. The sub-soils of affected lands jjj Analysis of Canal River & Well Waters.
onlntilTof s a r ^ n t t o ^ L in is S r ^  W  we Thus far I have described the salt itself and the
descend. At two feet below a surface containing  --------------- --------------------- — --- — — —
40 per cent of Reh the sub-soil contained but G'167 * General Sleeman’s, Diary of a Journey tfcrougb tbe King*

L per cent and at four'feet only 0-144 per cent. dom of Ondfc, inmo,
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soil below it  It will, now be proper to'present a brief the existence (omitting insoluble and other substances) 
notice ot the analysis of canal and well water, as an of 2*5 grains of common salt per gallon, and sulphate 
important part of the whole subject. of soda, M2, or of Bob, 1-46, being — a» ' The

Mb. Meducott's analysis of the Ravi water shows Ganges and Jumna waters showed a similar result.
I'he following Table of Mb. Meotjcott’s analysis will give a very good idea of the 

soluble ingredients of the water, the numbers exhibit the results from 10,000 parts of 
water.

Locality. Time of collecting the water. Or n a t e ot Sl]|pbate8<

------------------------------------------------------------------- --------- . . ' . .. ______ _______;__________ ____________

Ganges, at Hardwfa. 13th June, 1861. 0 4731 0-10293 0-00039

Ganges Canal, Roorkcc. 22nd May, 1861. 0-57 0-1747 0-0357

Ganges Canal, Roorkee. 4th July, 1861. (?)0-57 0-12507 0-00232

Jumna, at Eaizabad. 18th June, 1861. 0-1600 0-2428 0-0174

Eastern J'nmna Canal, 96th mile. 18th June, 1861. 04285 0-0914 0 1500

Collected in bottles on the 1st
Ravi, at Madhop&r. S 'c t id ^ o w  / S  mid 8 $  °'4CU 0'2042 0 0285

Dee.

Do. d6. do.
Ravi, at Madhop&r. 15th Jnnjr.; 1st and 15th Feb.; (?)04514 0-4325 0-0348

15th March; and 15tli April.

. Bari Doab Canal, at T1 ■Nyazbeg. 5th July, 1861. 04351 0-14244 0-01832

Thames at Twickenham. 1-97 0-38 0 25

The detail of the analysis of one specimen may tairied in the canal water. Taking 2 as the specific 
be given as an example : viz.; that of Nyazbeg gravity of sulphuric acid, it would require an evapor- 
(Lahore branch, Bari Doab Canal.) ation of 5,000 inches deep of water, to convert 10
Silica, , , . . ( . -0114 inches cube of soil into Reh land. Assuming the
Carbonate o f lime, . . . .  -3700 annual amount of evaporation to be 10 feet or 120
Carbonate of magnesia, . . . -0657 inches (Mr. Me d lICOTT adds that this is not high,
Chloride, _ . . . . .  -0113 since M au ey  gives 15 feet as the amount in tropical
Sulphuric acid, . . . .  -0801 seas, where the atmosphere is but little below the
Lime, • . . , -0368 point of saturation, and not dry and arid as in the
Magnesia, . . . . .  trace, plains, of the Punjab), we should then get rid of the 
Soda, ■ . . .  . -0310 5,000 inches in 40 years. This period would be in

With regard to the possibility' of the concentration fact much reduced by the contributions to the, saline 
of the minute quantities of salt found in the waters, formation from drainage waters already charged with 
Me. Mddlxcott’s estimate is as follows It is salt.
known that a soil containing 30 parts of sulphuric. Dr. A n d e r so n  of Glasgow, reasoning from Mr. 
acid to 1,000 of soil, produces barren Reh land. SO M edlicott ’s original analysis, which gives 7-14 
parts of sulphuric acid in 1,000,000 of water, by grains of soluble matter per gallon of water, (abont 
weight, may bo taken as the greatest proportion con- half being alkaline salts,) observes that taking the
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whole 7*14 as Reh, stall the result would bo only 1 land productive, at least of second-rate crops. Gen- 
lb. per 1,000 gallons. lie says, “ if we suppose the orally speaking the farmers assort that fully impreg- 
floil to be covered with water a foot deep, mid the nated Belt; land is incurable and valueless, la 
whole of it to bo evaporated, it would deposit on an gardens and small plot?, it has been found useful to 
acre of land about 128 Ills., of alkaline salts (a little dig out the soil to the depth of 2 feet or so entirely, 
more than 1 ewt.),and reckoning the soil at 10 inches and put in fresh.

' deep, it vyould weigh per acre more than 1,000 tons. Attention has been much directed to the discovery 
The alkaline salts thus added to the soil would amount of gome cheap manure, of chemical substance capable 
to OTfcv of its weight, a quantity which would not bo of being easily, produced in largo quantities, which 
perceptible.”  It must he remembered in connection would neutralize the Beh.* His Highness the Rajah 
with this statement, that no allowance is made for the of Kapubthalla, offered, a prize of Rs. 200 for 
long continued swamping d nring a series of years, in the discovery of a remedy of this nature, but no success 
cases where the water comes up on to the land, and has been hitherto obtained. The nearest approach 
cannot get off except by evaporation, leaving all its has been made by Da. BBOWH, Chemical ll-nni... 
salt behind. for the Punjab, who has demonstrated that nitrate of

IV, Remedial measures. lime wonid succeed Whether this cm, be made con­
veniently and cheaply, remains yet to be seen.

It now only remains to notice briefly the remedial In the Imhore division the agriculturists make use 
measures which can be employed for restoring Roll of some natural salt efflorescences to correct the Reh. 
lands. I should remark that every kind of efflorescence, he

Where the Reh first attracted attention, namely, it carbonate, sulphate, nitrate, or chloride, is called 
along the Western Jumna Canal, Coi,. Baibd Smith by the general name of “ kallar,”  a circumstance 
was of opinion that the great remedy would be to which causes no little confusion in considering the 
re-align the canal along the natural water-shed of varieties of these salts. In the account of the nianu- 
the country, and at the ordinary level, in, lieu of facta* of saltpetre, previously given, it will be seen 
the present high embanked level; this he accurately that the terms “ kair” aud “ shor”  are used variously 
reasoned, would prevent the percolation of water, and for the crude material yielding nitre. In a very 
the swamping that resulted from it. An opinion has interesting paper by Mr. Gabdbnbb, part of which 
rather widely been held of late, that canals should not is there quoted, the writer actually raised a question 
only be at tho level of the ordinary water-shed, but about the manufacture of common salt from saltpetre 
should actually be below it, even to a depth requiring earth, denying that it was ever done and saying that 
artificial means of raising the water for irrigation salt is educed from “ kair.”  The fact is that both 
purposes. This is not the place to discuss the wisdom the nitrous ‘earth and the Reh having a proponder- 
of such an opinion, but it may be suggested that as far ancc of chloride (which is what the “ lungars ” of old 
as experience goes, lands near canals, like tho old used to make alimentary salt from) are called kair 
Haslf, in the Lahore district, constructed at, but not Common salt can however be obtained from both, 
below, the ordinary' level of the water-shed, are usual- But to return. to the subject. The Lahore people 
ly found to be free from Reh efflorescence. It is recognize three kinds, of “  kali ; ”  whereof the first is 
admitted by the advocates of re-alignment, that drain- a very good remedy for Reh ; the second, slightly so • 
ago is to a certain extent a palliative and a cure. and the third, is useless, and indeed deleterious. The

DB. 0 ‘SHATOHNESSY and Mb, MKDUOOTT, both first is called “  chikna kair.”  It is known by the 
maintain that drainage varying in its plan according damp brown appearance of the soil it comes up in - 
to circumstances, is the really efficient cure. Land the second soil is called “ kair,” without any qualify-' 
affected with Reh, may be well washed, so to speak, *Qg epithet, and the third, “ shora kair.” Dr. Br o w  
by irrigation water, which will, if there is efficient found the chikna hair to contain nitric grid and lime 
drainage, soon run-off, carrying with it in solution in a soluble form as nitrate of lime; it also contains 
the deleterious salts. In other cases the drainage Sulphate of lime, probably some chloride of calcium 
being complete, the swamping which causes the con­
centration of Reh would be obviated. “  " “  ~ —....... ..— — ..... ..

With regard to the actual practice of the agricnl- * A plan has h«>„ , .. , .. , ,, , , , . . , juan nas been stlffgestecl, which however, is perfectly
turlist m dealing with Reh land, it may be observed, Macoous, for coveHuK the affected land with com m onCl 
that in many places drainage has been turned into have seen a paper Betting forth this idea. Not only were the 
good effect. If the Reh land is not very heavily im- f!l? costB 01 «■* Hme, labor, Sic., totally miscalculated, but It 
pregnated, the natives give it constant ploughing, free f 8* ,?ne sllott,lJ “ >r effect in converting tie
— gaud manure, and this generally vendcS. the
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chlorides of potassium and sodium, and sulphates of decomposes in contact with carbonate of lime. Hence 
potash and soda. Besides these there is a little phos- it is often found in old burial grounds, old walls (the 
phato of lime and sesqui-oxide of iron with mag- mortar of which contains both lime and organic mat- 
nesia and carbonate of lime. The second sort of ter), and near cattle sheds. The crude nitre earth, 
hair has a similar composition, hut contains less of “ shorn, ”  contains frequently a proportion of lime, 
the nitrate of lime. The third kind, the “ shora kalr,”  which is'converted into nitrate of potash by filtering 
differs in different specimens. D r . B row n  found some through wood ashes.
few to contain a little nitric acid and lime, but the Nitrate of lime might be made by treating a mix- 
majority none whatever. It contained sulphate of ture of kankar and water, with the impure but cheap 
soda and potash, chloride of sodium, and sometimes nitric acid, made by distilling nitre and « kahi ”  
carbonate of soda. This kind is probably Beh itself (sulphate of irou earth) together, 
mixed with earth. “ Shora,” means saltpetre, but also The nitrate can also be obtained by mixing animal 
salt merely (as “ darya shor,” the sea, “ the salt river.” ) manure with chalk or lime in large heaps exposed to 
The term Iteh is not commonly used in the Punjab, air but sheltered from the rain. The nitrates effloresce 
hat “ kalr.” and are removed. In Europe it takes 2 or'3 years to

Or. Brown describes the action of the nitrate of get out all. the nitrate from the heaps, 
lime (from which the remedial agents derive their Da B r o w n  has suggested the preparation of such 
value) as follows :—“ When the deleterious sulphates beds (uitriers- artifieelles *) at a safe distance from 
and carbonates are mixed with any soluble salt of cantonments, where they could easily he supplied with 
lime, as the nitrate of lime, decomposition occurs and manure from the barracks. In this way a large quail- 
nitrate of soda is formed while carbonate and sulphate tity of nitrate of lime would be formed, available for 
of lime are also produced. Carbonate of lime is insoln- trying experiments, as to the actual effect on the Keh 
able in pure water and has no power of injuring plants, land in, situ.
while nitrate of soda and sulphate of lime are bene-  ̂ ____  _ ____ _
ficial in supplying them with nitrogen, the former by
the direct decomposition of its acid, and the latter by * In Europe these artificial nitre beds are usually constructed
absorbing ammonia from the air. ” Nitrate of soda witU a view to obtain nitrate of potash ; lor this purpose tho

* t ci- i xi a r i i . J.T. ashes of plants are mixed with the heaps; these convert the 'flit-ana nitrate of lime are both deliquescent ami keep the . , ... . ■ „ , . % ’ ^  . .1 r rate of lime into nitrate of potash. In the country where
ground moist. nitre is abundant, the ashes would be omitted, the desired

Nitrate of lime is formed wherever organic matter product being the nitrate of lime.
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CLASS II. PKODUCTS OF TH E A N IM A L KINGDOM.

Division I .--Animal Substances used as Food.

T he products o f the Animal Kingdom, excepting the silk and wool departments, are by iso
means numerously represented. , , ,

This however, is hardly to be wondered at, when we consider the present state of know­
ledge and civilization attained in the province. The mineral products o f the soil, whe­
ther utilized or not, are still before every ones eyes in the districts where they occur, but it 
is not so in the Animal Kingdom. The most valuable products are seldom discovered at once, 
and it is only when the manufacturer begins to investigate the qualities o f a substance, that 
he discovers the use first of one part, and then of another. Take the case o f bone--there 
was no sample, either in the raw or manufactured departments, ot the Exhibition, showing 
that the substance is even utilized. The proportion o f the population that consumes flesh 
is probably less in this country than in Europe, but still the number of animals killed must 
be large and the bones from this source alone form a very considerable produce. Now w bat 
is the case in Europe 5— not a bone need ever be thrown aside. The finer kinds are cut 
into bandies, buttons, and a thousand other articles : the chips and shavings that result from 
the manufacture are converted into size or gelatine, sometimes they are burnt for hone 
ashes or charred to form the bone-black and bone-brown, used as artists’ colors; the 
coarser hones are readily used by the soap boiler, as yielding from their pores and medullary 
canals, a quantity o f fat. W hen the fat is boiled out, there is a large yield o f gelatine, and 
when that is removed, phosphate o f lime remains. The phosphate o f lime forms a most 
excellant manure, and therefore is valuable as it is ; otherwise it is treated with sulphuric 
acid which takes up the lime, and the phosphoric acid, being mixed in a retort with charcoal, 
gives phosphorous by distillation. Ammoniacal salts are also distilled from hones; and 
finally the bone burnt in a close furnace yields an animal charcoal, much valued in making 
water filters and in the processes of sugar refining, for which later purpose it is purchased 
as high as £16  and £17 a ton ! This list o f  the uses of bone is by no means exhaustive, it 
only shows how one use is learnt often in  the act of bringing into operation another; and 
how, until civilization and knowledge advance we cannot expect to find many specimens
in our Economic Animal Kingdom.

In the food department we have little to notice, beyond a few samples o f hard cheese from 
Peshawnr and Kashmir. Honey is not included among animal products, because it is most 
highly probable, that the sweet substance or nectar from the flowers does not undergo 
any chemical change in the body of the bee, but is merely conveyed and collected by the 
insect, and is therefore best included in the class of vegetable saccharine products.

The preparation of dried or smoked meats, fish, or other forms of preserved animal nufcrt-
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*
menfc, is not at all consonant with the habits and customs o f the people, who indeed, have 
no occasion for such articles: consequently, the class is totally unrepresented, save by a few 
samples o f “  gbi,”  or clarified butter.

O f animal substances used in manufactures, horn is found to be sparingly used for 
drinking cups; and fancy articles are occasionally met with, such as walking sticks 
formed o f thin tubes of iron covered with pieces o f black horn neatly joined. There were 
also exhibited (simply as trophies o f the chase) some nice specimens o f  stags’ horns, ibex 
horns, rams’ horns, and antelopes horns.

Animal fats and wax are tolerably well represented: they are however so much in demand, 
because the majority o f native soaps are made from vegetable o i l ; and with natives, oil 
lamps almost universally take the place o f  candles.

The W ool and Silk departments are well represented, and no further mention o f this 
series is necessary till we come to the collections themselves. The art o f  leather dressing is 
abundantly practised. The number o f barks and other substances suitable for tanning is 
great, and these substances are for the most part o f  wide distribution throughout the 
districts o f the province; but the tanning is a rude process, and a thick hard leather is the 
result; the finer skins, such as kid and Chamois leather appear unknown as indigenous 
manufactures. The best leathers are made at Peshawur, or brought from Kabul, where the 
process o f communicating a fine turquoise blue to leather is successfully practised in a kind 
o f imitation Morocco leather. Eussian leather finds its way to Peshawur, through the 
Kandahar and Ealkh merchants.

Nurpur, in the Kangra district, is celebrated for its red leather, called “  lakhi.”  The 
Kangra district is also famous for a soft leather which is made into the pyjama, or trousers, 
worn by the hill people in the neighbourhood. A t Kangra also, the art o f dressing the 
skins o f wild animals o f the chase is most dexterously practised. Leopard and tiger skins 
may be obtained thoroughly tanned, and yet having all the hair and markings perfectly 
preserved on the upper surface.

5 8 6 .  - [  4042 ] . Cheese, value two i each large herd is accompanied by the agent of some
seers per rupee Peshawur shopkeeper or other : he advances money to the gra-

iesliawur. L o cU ;' ExHIBmoir Com; ? r s “ r c t a “ “ OT
day, the butter produced from the milk of their herds.

JIIITTiE, This butter he manufactures into ghi, and sends off
587. —[ 4043 ]. Cheese, called K u rut; 011 mules or carts to the neighbouring large markets.

price, three seers per rupee. L ocal E x- ™ s ia a vel7 remunerative trade, as may be ima-
hibition Committee. gined from the &ct of traders be'“ s induced to ad­vance money to graziers to ensure the product of

5 8 8 — [ 4044 ]. Cheese, called “  panir their flocks. The ghi is generally sold at 25 per 
K a b l i p r i c e ,  two seers per rupee. K abul. cent above the C0Bt of thc‘ butfccr-*
Local Exhibition Committee. Tho cattic> wllose milk is “ cd *  yield ghs_ are carefully fed. Coo, Clakke gives the following .

5 8 9 » — [ 4039 ]. “ G bl,”  clarified but- 1 account of the method of feeding cattle in Gujran-
finiranwitlh ter’ 1,0CAL Exhibition walla.

" 1 " COMMITTEE. Milch buffaloes are fed with “ mala patra,”  or
This is exported in very largo quantities from tho the “ d “  U

jungle tracts of the “ Bar”  to the cities of Lahore “Wch T * T  ! ^
and Amritsar, The amount exported annually from n““ t" d’ Md ^  Wlt]l tllC ̂  °0> ̂  JOar*
this district cannot bo worth less than a lakh of U s . ------ ----------------------- ------- ---------------------- —
When the cattle are sent out into the Bar to graze, * Settlement Report of Gujranwalla.
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also increase the quantity of milk. Cows that have sugar: it ia of universal consumption among na- 
lately calved, and. whose milk, is deficient, get milk tivea.
mixed with goor (molasses); and also wheat and In the Ha2&ra district there ia, or was, a regular 
barley made by boiling into a kind of caudle, called trade with gh( which was taken by traders in ex~ 
kfinj*.* charge for the salt they supplied to the Kashmir

Ghi is much produced in the Punjab, and forms merchants.
an important article of export along with rice and BOft r m .ft , M  , ..5 9 0 ,—[ 4040 J. G in, from Sliahpmr, the
— — — -------------------------------------------------— —  produce o f  “ the Bar.”  T he D h r c i r  Com-

* Punjab Selections, II, 20, MI9SIOJT3SR.
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Division II,— Substances used in Medicine.

A  series was ex hibited, prepared by I Ca r- 5 9 4 . — [ ]. “  Kharatin-khusiib,”
Htnoi H a it. dried earth worms.

5 9 1 . — [ ]. 11 'Keg mabi,”  a small Collected in the mins and dried.
mottled lizard, (Lacerta sc incus, L inn.,) from 5 9 5 — [ ] .  “  M ahi rubiarn”  Dried
6 to 8 inches in length, found in the sands shrimps, from the coast o f  Sindh,
o f Sindh and occasionally in dry tracts o f  the 5 9 6 .— [  2522 ] .  “ M ahi rubiiin ka kism.”
M ultan division. Wot known. Brought from the Sea Coast.

This animal used to be formerly in the Materia The sample is not a shrimp ns the first is ; in ap- 
Medicaof Europe as a restorative, stimulant, and an- p0arallC0 consists of dried up pieces, having a gray 
tisyphilitie ; some modern Physicians have, however, ct)j6r>
justified the us6 of these animals;* 5 9 7 .— [ ]. “  Kirmdana.”  Oocbi-

5 9 2 .  — [ ]  "  Maya shutr Arabi. neap Imported from  Bombay.
Eennet from stomach o f camel. Cochineal is employed in European medicine to

The genuine’’ article is brought from Arabia, and ypei<i the Synipns coed, butionly as a coloring agent 
sells at a high price; the value of the quantity exhi- w;t|, 0thcr tinctures, &e. (Sec Lakh, under Sub- 
bited, about 4 os., is Rs. 8. class A).

5 9 3 .  — [ ] .  “  Jundi-be-dastar”  Two 5 9 3 . — [ ]. “ Wakhiin”  are shells,
samples, first and second quality. 5 9 9 .-—[ 1. “  Bhir buti.”  A n  in-

This is the dried castoreum, the matter contained geet Qf  a ^eautlful scarlet color, resembling 
withitt two glands of the beaver, affixed near the . scarlet yclvet>
organ of generation in both sexes. These glands are l  _ _ '
sometimes erroneously said to be the testicles, from Collected during the rains. They yund an oil, and 
which they are quite distinct. havc «se similar to the canfcharis, as a blister and irri-

“ The glands,”  writes Moquin Tandon, “ consist of tot. 
two oval pyreform. sacs of unequal sice which open 6 0 0 . — [ ]• “  Kekra,”  are the cara-
into the preputial groove by two large orifices. Those p a c e  s|iells o f  crabs.
of the adult animal are at least 3 inches in length, «, Snmun.-l»u* feh»» ”
sometimes r>. Those of the female are somewhat 6 0 1 .— L J* Samundar Shag,
less developed. In the living animal the castoreum (sea loam).
is an almost fluid unctuous substance of a strong Tite dorsal plate of sopia, or cuttle-fish, and used as 
penetrating and e von .foetid odour ; when dried the sacs an absorbent and anti-acid ; it is now in Europe only 
have a dark-brown color, and wrinkled appearance, valued as a tooth-powder and in the arts. The bone 
Both American and Russian castoreum are known to contains 80 parts of carbonate of lime, according to 
commerce'. the analysis of DR. JOHN, and the soft part 85.

“ Castoreum contains a peculiar substance, termed g 0 2  [  ] . “  B adiin iya ,”  arc intes-
castorinc, a volatile oil, saluune, carbonic acid, ben- calculi, consisting of phosphate o f  lime,
zoic acid, ftlbuinen, ratty matter, mucus, carbonate oi 
ammonia, and salts of soda mid potash. In native me- ®.®*
dicine castoreum is supposed to affect especially the They occur in the intestines of various animals ; 
uterus, and is given also in hysteria and apoplexy; and and were in former days highly esteemed in medi- 
it was formerly used in European practice. ‘ Tincture cine, under the name of bezoar stone. The genuine 
castoric ’ is still in the Pharmacopoeia, but, is not of article was of an olive green color, and was extracted 
nittch eilicacy or vuluo,”  from a goat’s stomach. Persia was a celebrated lo*

* Moquin Tanditi, Medical zoology. cality.
2  c
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6 0 3 . — r ]• . “ Mom,”  uncleaned wax, from Birmfr, a pink powder, which • is not coral, for
from the hills it does not effervesce with acid.

6 0 4 .  — [ ]. “  Sang-i-marjto,”  coral. 6 0 5 .- » - [  ] .  “  Mah-ul-luhm,”  “  ,©s*
Supposed to be a tonic. The old practitioners of PcsllWHl’i Seace o f flesh.*’

Europe had the same idea in former dnVs ; they admin- . .  , , , , „  . , , „ ,
istered it in the form of a bolus, electuary or powder, i <u-u u mi is tmspiep.ua . . 6 es ol. ,i

l  r or us a draft and tincture, and, they made use of a W  ,lamb ****  cleared of bones, late, smews See., is
magiatovy, a precipitate of coral. Ldmcry considered 1l0lled “  f  raoderate <>fJ ater- lratl'
it adapted to renovate the heart* thmi°* tho ™to  lw,UinS' rtus 13 rtnuned oft “ *

There is a sample of n “ Kuslrta sang-i-marjan ”  such quantity of condiments or aromatic drugs added
as may he deemed advisable, From this an essence is 
distilled, .which is prescribed by native hakeems ns

------------------------------------------------------------- ;— — a tonic. There are other various ways of preparing
this substance, but the method just related is the most 

* Mocpiin Tamlon, Elements of Medical Zoology, p, 89. common;
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Division III.— Substances used in Manufactures,

SUB-CLASS (A.) SKINS, FEATHERS, LEATHERS, HIDES.

A cotxectiok of skins and a few stuffed birds were sent to the Exhibition, but principally 
for ornament as trophies of the chase. The list represents only a few of the Himalayan 
animals.

A few skins are made use of and exported. The otter’s skin is prized for making caps ; 
and also postins, or fur jackets.

The skins exhibited are principally from the hills around Kangra and Simla; a few 
of them are imported, such as the sable from Russia, and the Karakuli lambskins of Bu­
khara;* these are used only sparingly in this country, the season seldom requiring them.

SKINS. 614.—[ 5572 ]. Fox’s skin, “ lomri,”

6 0 6 .  — [  5534 ] .  Skm of cktal, or spot- 6 1 5 < _ j -  -j, Stuffed “ gural,” cha-
Sbk todtf eer’ SOTnur* BAJA mois. Kfiia. K angra Committee.

oe SiBMCTt. 616.—[ ]. Stuffed “ karth.” Kulu.
Tigers skm. Do. K angra Committee.
607, —[ 5540 ]. Two foxes skins. 617.—[ }. Wild cat, « ban billi.”

Capt. Q-. Pjengree. Kulu. Kangra Committee.
Skin of Ibex. 618.—[ ]• Pole cat, stuffed. Mb.
Do, Barral. (Himalayan sheep). Prince, Kangra,
Do. Thar. (Himalayan goat). 619.—[ ] Tiger cat, stuffed. Mb.
Do. Kakar. (Barking deer), Prince, Kangra.
608, —f 5551 "1. Leopard’s skin, 620.—[ ] Porcupine, “ sell,” or

« rnirgl,»  Kangra hills. “ Balm” Kfilfi. Kangra Committee. 
fa F* Kangra Committee. 6 2 l . - [  5054']. Tiger skin. Cattai*

609, —[ 5552 ]. Bear’s skin, “ bhalu.” ®AŴ'3' .
.... u Killed in the Mnssaffargarh district.
■Uo” _ , 622.—[ 5665 ]. Hogdeer’s skin, “ par-

610, —[ 5558 ]. BTying squirrel, „  Q̂ervugporcinus). Cattain H awes.
“ sain.” Do. 623.—[ 5660 ]. Otter’s skin, “ sagla-

611. —[ 5554 ]. Skip of muskdeer, hu,” “ sag-i-abi,” (lit. “ wa*
“ bina.” Do. IniMOO. êr dog” ) from the Indus.

612. —[ ]. Armadillo, “ salgar.”  Deputy Commissioneb oe Bunnoo.
from Tirah Sujanpur. These otters are occasionally found, and the skins

613. —[ ]> Otter skin, “ ’udh.” I used for te caps, posting, &c., %e.

• Called so from Karakul, ft province 20 « ob south oi Bukh&rA; as much ns 10 lacs worth of these lambskins with the hair on, 
are exported to Persia, Tnrtary, Kdbul, and India; other districts of Bultoto prodnse tom , bat nil are called KiuakuU, t o v is s  
Report, Appendix XXII.
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624. — f 5 0 2 0 ;] . Large white fur. j there are warm jackets made up o f the skins
p . Bukhara? L auojie M tj- o f a kind o f bird [N o. 7728], apparently a
lestlaWI,r' sEUii. water-fowl.

This is in all probability an imported Russian skiu. 6 2 9 .— [ 5071 ]. Feathers (P e r s ia ? )
6 2 5 . —[  5673 ]. Sable, “ saujab.”  Bus- j,  ̂ Local Exhibition C ou­

sin. A tma Singh . " ' ’ mittee.
626. —[ 5679 ]. Skin of ibex. “ Kol.”  “ Pari-go,”  worth Its. 3 a iseer.

H am  Kaghan. D bbbtt Com- 6 3 0 .— [ 5878 ]. Skin o f  the golden
MISSIONEE. „  pheasant ( Thaimalea pic-

€ 2 7 .— [  5680 ]. Skin o f largo rat. Ka- fa) Khagun. Deputy
ghan. D eputy C ommissioner, Commissioned

628.— [ ]• Stuffed black buck. 631.—[  772S ]. Warm eoat made of
(Jogaira. Tehsildae  op G usatea. Kaslanir. the skins o f  water-fowl.

Stuffed foxes. Tehsimuk or Haritub.
Weasel, “ n iyal." LEATHER AND HIDES.
Hare, “  khargosh.”
Door skins The leathers that are met with in the Pun­

jab  are either o f  local manufacture, European, 
FEATHERS. or have found their way from Pcshawur and

These arc very little made use o f in the the North-West Frontier and Russia. Eu- 
Punjab ■ the down is never used for stuffing ropean leather is seldom seen, except in the 
pillows and hods as at home, nor are feathers saddlers and bootmakers, who make European 
over used as ornaments, save that one kind articles. Russian leather occasionally comes 
o f  bird, the “  onkar,”  furnishes its narrow to Peshawur, and is called “  balghar.”  
black wing feathers to make what are called. There is a kind o f leather having a metallic 
“  kalgi,”  that is plumes for the top o f the lustre, ancl called “ kimsana,”  imported also 
“  khod, ”  or helm et; these consist o f a number from the north-west; and a beautiful leather, 
o f  the narrow tapering black feathers stuck used in the manufacture o f the bright blue 
upright in a ring into a holder, something in green shoes from .Kashmir and Peshawur, 
the way of the feathers o f a'shuttle-cock, which is called “ himakht.”  This is not made
The holder is covered with gold thread, and ____________________________ ___________
sometimes has pearls sewn on to  it. These
plumes t o .  .  v e r , sleg.n l .p p eu m n e.; t i e ,  J  £ 3 . 5 ^ , " “
stand about 6  or 8  inches above the helmet. A snow pheasant ( TetraogaUus HmalemU),
The feathers o f the “  obara ”  (Houbctra mac- Vllh oi “ ” rtmmto ( « » * * « *  Aibwrmm.

, , Pair of “  chir ”  pheasants (Phimanus WaUichii) . *
queenii) are similarly used. snow partridge {Lerwmivicoia)*

The collection contains a series o f  stuffed Clmtoy (.rmiu ru/a) CattaMt Oator (Jcraon).
. ,, , .. - . i ,, * - 1 5? The bird is said by natives to be enamoured of the moon,

birds from the hills, showing the m u D ai, or nn(j  that at .full moon it eats fire.
hill pheasant, the snow pheasant, one species nm pigeons (Coiumba casious).
o f partridge, the “  ehakor,”  and others, which
are not made any use of.* a  peacock (Paro crutatus).

The only application to use o f birds’ fea- The .Mowing were sent by tuo teush.dar , m a  

there appear in the Kashmir collection, where ^  m m )
Cheer or Charir phehsant.
Black birds (Ma nia).

* The following birds, stuffed, were exhibited by Mr .BKINCIS Titars ( PerdtifmncoUnm).
■pf Kangra, fronj tbO hills about i^aiigra, . Chakors (Perdix rufa).
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in the Punjab. Several of the Peshawar 6 3 8 .—[ 5C34 ]. Goat’s skin,
sword scabbards were covered with, a black 6 3 9 .—[ 5637 ]. Bullock’s skin.

. leather, looking like morocco; it is probably 6 4 0 .— [ 8302 ]. Two skins of red lea-
an imitation. (juW  ther. Umrah.

The skins locally prepared are goat skins, J
calf and bullocks^ skins, and camels’ skin, 6 « - ~ L  8304 ]■ iive  skms of b!ack 
which last dries into a very hard compact father, Umrah.
hide, and is made into “ kuppas”  and oil ves- 6 4 2 .— [ 8338-9 ]. Leathers, from Syad*
sels; also into dishes for weighing scales, &e. n • . walla. L oCal Exhibition

ETUrpur,. in the Kangra district, is celebrated 1 n Committee.
for its preparation of red dyed skins, espe- 6 4 3 .— [ 8334 ] lied leather, from Hur-
cialiy goat skins; they used to form a con- rSpa, L ocal E xhibition Committee. 
siderable article of trade, and went to the 5681 ] Hide, from Palki.
frontier to Yarkand by Ladakh, and still “ D eputy Commissioner op
do so to some extent. Some of the leather HaJiU'it. H azara .
articles exhibited show a considerable know'- , , „ , . .......... „ ,
ledge of leather-working, and are very soft; ^ M  itJscle#nodand the hair removed: 
but there is nowhere exhibited any speei- tho sk5n^ a»cn sown up,-leaving ,<mo aperture, and '
men approaching to kid, or like the useful filled with particles of oak or cheer bark or bfin (Hhw, j
chamois leather; the latter is indeed to be cftims) leaves, and on those' water is constantly ponred 
found in the Punjab, but only as a European until the skin is thoroughly saturated , the price is
import. Leathers are ordinarily met with about Bs. 1 per lade.  ̂ ^
dyed black and red, the latter being espe- 6 4 5 .— [ 5672 ]. Sheeps’ skin, ‘ khal.
cially common, more rarely it ia loft of its p j  , . Peahawur. Local Con­
natural color, for shoes, &c. tsiatlill. mittfe. |4|

6 3 2 . —[ 5523-26 j. Series of leathers. Used for making shoes. When the hair is not re-
« i i .

(J.) Skin of kid. to, are immensely prized for making postins and for
(c.y Camel’s hide. coats * they are prepared by taking the skins of the
(<*.) Buffalo hide. young lambs immediately on their being bora : this of
633 . —[  8213 1. Leather for shoes, course is an expensive method, and the skins are. pro-

¥ . L ocal Exhibition Com- povtionatoly high priced.
“ ® L MtTTEE. 6 4 6 .—[  8361 ]. Bussia leather, “  bal-

6 3 4 .— [ 8219 ], Hide, ghiir, ”  imported to Pesbawur: value Es, 25.
™sa- B ansidhak . M unicipal Committee.

r 3919 1 Coot skin dved red • This leather is said to be made of the horse’s skm, it635. [  8249 J Goat skm, dyed red. ^ ^  ^  and of IU(>st grateful fragrant*.
Kmnri value* Ks- l ’ fr0m ISurPur- The skins arc much valued for the preservation of

*' D ‘ ‘ Local Exhibition Com- mclvWise> as insects will not attack them.
' f “  d.«riptio» of tin, j  G„ ell le .tto , “  kb.l

tnreiscontainedm V ol.il. Class X I. o 4®/* L j
636 . — [ 8263 ]. A  kakar skin : worth sabz.”  Kabul. Ea. 1-4 the piece, jocai.

Es. 2-4-0. llushyarpur. Committee.
Illishjarpur. BALtL g 4 8  8363 j. Imitation morocco.

6 3 7 ,— [ 5635 ]. Buf- Kabul. Bs. 2 the piece. L ocal Oommit- 
Gnjianwalla. falo 8]s;ill> tee.

■■■ ■ ■ - ■ ' . v ;  ■ ■ _ '  ,



649. — [ 8364 ]. Black leather. Peska- consist of the entire hide of the animal (buffalo) or 
wur. If3, 2 -8  the piece. L ocal Commix- ^ nW)» _wkh the apertures of the legs, neck, &c., care-

fully tied up, The passenger throws himself on one 
of the skins, which remains under his middle, he

6 5 0 .  — [  8366 ]. Another sample : worth then propels himself by striking out with his legs and
Rs. 1. arms.

6 5 1 . - [  8268-69 J Inflated skins, “  shi- 6 5 2 ,-[ 8348-8349 ]. 1 Leather, hy the
™ >  ]̂ |iflti Teiisildah and M cn ici-

These skins are tised for crossing hill streams, They | ’ pal Committee,

* 1 }•; <sl
- <?*/ , ' ■ ■ • ■ ' \ ■ • •
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S U B -C L A S S  (B .) B O N U S A N I )  H O R N S .

A lready we have noticed the comparatively little use made o f animal products. Bone is 
scarcely used at all, nor is there any specimen of it exhibited as used in any manufacture.

There is one specimen of ivory ; an account of this will be found in Vol. I I ., under the 
head “  Ivory manufactures.”

Simla and Kangra exhibited several horns, ‘‘ thar,’» “  gural/’ buffalo, yak (Poephagus gunmens)j 
. some fine stags' horns, several of them from Bunnoo sas ornfliinGiii9« « ,  ̂  ̂ ,but all exhibited as ornaments.

6 5 3 . [ ]• Two pairs o f ibex 6 5 6 .— [  9260 ]. Elephant’ s tusk,
horns, “ tungror.”  Kulu and Lahaul. L ocal girmii r. e Aja 0i? Sirm ur .
C o m m it t e e . This is a large flue piece of ivory cut at both ends,

6 5 4 .  —[ .]• Two pairs “ thar”  about 2 feet long.
horns, called “  kartb.”  Kangra hills. 657.— [ ]. Stags’ horns, “ shakh-i-

6 5 5 .  [  ] .  Two horns, “ singh Giigaira. biran. D e p u t y  Com*
kurral.”  Kulu. ' m i s s i o n e r .

There were also other horns (not catalogued) of the 6 5 8 .— [ ] .  Buffaloes’ hornSi
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Ji ami its fat; one bird yields a quarter of a seer. The Per­
sian name of the bird is Fitan.

6 5 9 .  — [ 2511 ]. Bears’ grease. Ivan- g 6 3 .__- 4267 J. “ Eaughan-i-baiz- 
Kangra. gra bills. L ocal Commit- murgh_„ Lahoie. B am Sito h , Pansari.

TEE. Oil from the shells of hens’ eggs, obtained by dry
6 6 0 .  —[ 2512 ]. Leopards’ grease, distillation; used only in native medicine.

Kangra hills. L ocal Committee. 6 6 9 .— [  4409 ]. Scorpions’  oil. Teh-
6 6 1 . —[ 922 ]. Suet. Gugaira. Lo- sildam of D era G hazi X iia.ii.

Iltlt|,aira. DAL Committee. This is made by steeping scorpions in oil ; is used
c ' . . in mbdieine and as a cure for scorpion's bites: price

6 6 2 .  —[ 923 ] . Bullocks’ fat, prepared. 4.j toiahs per mpac.
L ocal  Comm ittee ,

6 6 3 .  — [ 924 ]. Buffaloes’ fat, prepared. WAX.

L ocal Committee. 6 7 0 .— [ 2499 ]. Wax, from Eewari.
6 6 4 .  — [ 925 ]. Tigers a • ■ 0CAI D eputy Comissioneb,

Com m ittee . Gorgm. G i :e o a ( W .
Used medicinally. 6 7 1 . - [  250G ]. Wax, from hills

OILS. Simla. near simla' Mn-
6 6 5 .  — [ 4211 ]. Wax oil, “  raughan-L Jephson.

mom.” Local E xhibi- 6 7 2 .— [ 5080 ] ,  Purified white wax, 
Amritsar. TIOH Committee. from the hills near Our-

A  strong smelling oil, its odour exactly resembling daspur. 0. A . D. Gqe-
that of a candle when suddenly blown out. A sain- DOE, jHQ.
pie was scut from Dera Ghazi Kluiu. 6 7 3 .—[ 5G31 ]. Candles, prepared

666. — [ 4290 ]. Eauglian-i-bbirblmti. from hill wax. Lahore bazar. B . Powell,
Lahore. Bam Sin oh, Pansari. Es<i-
„ . , , . , Amritsar exhibits wax, No. 2515.Oil of the red velvet insect, “ hhir bhuti, that

appears in the rains ; the oil is used only in medicine, 6 7 4 .—[ 2533 ] .  Wax. Jammu, H.
or as an irritant and blistering agent. Kashmir. H . THE MaHABAJA.

6 6 7 .  —[ 4400 ]. Eaughan-i-pin. 11 pelican 6 7 5 . - [  4168 ]. Wax.

T « * F .......576- [  1
the Indus at Mithankot, and the oil is made from IjOOAL COMMITTEE, ^

111 , §L
560 Class 11. D ivision 1BL Sub-Claw {C).
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S U B -C L A S S  (D ). A N IM A L  F IB R E S ,

I. SILK.
W e now com© to the most important class o f animal products, the only one which was 
tolerably fully represented in the Exhibition. Silk has been a product o f  India* from time 
immemorial, as also for a great length of time in Bukhara, in Kashmir, to which places it 
was probably at some remote period introduced from Khuttan and China.

The specimens o f silk exhibited are all the produce o f the cultivated silk worm {Homhyx 
man), the eggs having been obtained principally from Kashm ir,‘Kabul, Bukhara, and 
some few from Bengal,

It would be foreign to the purpose, and would quite exceed the limits o f this work were 
.1 to attempt a history of silk, or an account o f the rearing o f silk worms. I  have merely 
given here and there in the following list such particulars concerning the methods o f 
cultivation followed in different districts, as may serve to show what are the facilities, and 
what the obstacles, to sericiculture; and to what extent success has hitherto been obtained 
in the Punjab.

Indeed there is little to he said on the subject o f silk rearing that could be of any prac­
tical value, unless I  were to  go minutely into such details, as could only find place in a 
manual, or work especially devoted to conveying this information.

The main requisites for the successful rearing of the worms appear to be light well 
ventilated dry rooms, furnished with series o f  shelves around the sides on  which the trays 
containing the feeding worms are placed,— a temperature equable and moderate,— and 
freedom from the attacks o f animal and insect vermin.

The principal source of silk in these provinces, and in those on the north-western Frontier, 
which yield the great supply for the manufactures of Bahawalphr, Multan and Lahore, is, 
as already intimated, the cocoon o f the Hornby x mori, or Phaleena Hornbyx mart.

The Eria and Tussah silks are unknown. Tet wild silk is altogether unrepresent­
ed. i t  first a wild silk worm was noticed near Masiiri, by  C a m . H uttos-, which M b .
W e s t w o o d  the entomologist pronounced distinct from IS. mori and named 15. ITuttoni ; 
since then, L obd W . H ay , noticed wild silk worms in the Simla States, called by W e s t -  
w o o d , Caligula Simla;  and in the Seeba territory of the Kangra district, M e , R . Saundebs 
writesf that, there are wild cocoons which are cut into thin bands or strips, and used to 
bind musket barrels on to the stock, such is the strength and tenacity o f  the compacted 
fibre of the cocoon. A similar use is ascribed to the TusbuIi silk (AntberesapapMa, Linn.) 
in the Madras presidency.,]:

* The exports of silk from all India to nil parts of the world have been, and value during the years, as follows
18R0"61 Ra. 61,93,180 1856-57 Ra. 78,21,890

„  68,86,400 1857-88 „  76,66,730
,8R2’ ®* n 66,75,460 1868-89 „  79,92,520

f  lSM-U „  64,24,750 1859-60 . „  81,78,530
18B4*86 »  80,61.060 • 1860-61 „  1,03,67,280
186f,*s6 «- 76,77,060 1 (FORRES WATSON'S Tables.)

t To the Curator, Eahore Museum , 1859. ) Jury Report on Animal Prodmste, Madras Exhibition of 1855, p, 73,
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The wild worms feed principally on the her (Zizypus jujuha). Me. Macleod suc­
ceeded in collecting a number of these cocoons for a merchant (Me . L ottebi) in Calcutta, 
who produced very beautiful raw silk from them. Me. Cope has also reeled some o f this 
wild silk. The process is not difficult, if the cocoons are .boiled in water with any animal
substance containing ammonia. .

W hether the Simla and Masiiri species were ever cultivated or made use of formerly, it 
is impossible to say, but silk cultivation in this part o f the territory now called Sirhind, 
appears to have been practised o f old, being mentioned by Justinian *

There is scarcely any Fibrous produet either animal or vegetable, that is so curious as 
silk, both as regards its natural history and as regards the-progress o f the trade in it.

Silk first become known in Europe after the victories of Julius Ceesar, by his displaying 
a profusion of Chinese silks at a magnificent spectacle which he gave in the theatre; Boon 
after this, small quantities o f the manufactured article began to be imported, and were sold at 
the most exorbitant rates. Tacitus (Annals, II., 33) mentions that during Tiberius reign, 
a law was passed to prevent men wearing silk garments, but latterly, under Heliogabalus, 
who clothed himself entirely in silk, the law fell into disuse ; from that time forward silk be- 
carae common, till about the year 370, it appears from a statement of Ammianus Marcel- 
linus, to  have been in common use even by the lowest orders. A  large profit was then derived 
by the Chinese exporters of silk from the Western Empire, but at last eggs were clandes­
tinely brought over to  Constantinople in 550 a .d ., and soon the manufacture spread to 
Greece. Thence Eoger II ., king of Sicily, after having ravaged the PeloponesUs and Greece, 
carried back with him the knowledge o f silk cultivation, which he established at Palermo 
whence it spread into Italy, Venice, <fec. It seems also early to have been established in 
Spain. I t  did not reach Franco till about MSO, and the manufacture of silk at Lyons began 
in 1520.

England has never been a silk producing country, though the experiments of M as. W hit- 
bt, o f  Newlands, seem to show that by introducing a species of mulberry that bears leaves 
early in  the season, such as M . multicaulis, the cultivation is quite practicable. Silk manu­
facture has however been carried on for ages, and has a peculiar interest from the experience

* T ie  number of known species of silk producing worms is very considerable. The following is a list, which, however does 
not profess to be exhaustive.
B&tnbyx m m  Linn. (Phctlcena). A- niel/eri (Moore), Darjeeling,
B. Croesi, Bengal. Jana <0tam’>>. Jara’
B. M r  ( Hutton), Muslim. A- (Moore), Darjeeling.
B. Huttoni (Westwood), Do. A, Larissa (Westwood), J&va.
0. HonfiMi (Moore), Java. PaPhia’ U m -
B. Mentis, Bengal. A‘ Assama> fHcffer)- “ * * ~ ^ * ”  oI

. B relii/iosa (Heifer). The Joroe worm of Assam. *• BMetusa, Dacca and Silhet.
Ocinara dilectuta (Walk.), Java. « * * » * » PVrelorum (Westwood), China.
AUaem Allas, Uun. (S. Atlas), China, to . «- ^rotei (Moore), Darjeeling.
A .  Edwardsii, Sikhim. LoePa KaHnJca (Westwood), Java.
A. guerini (Moore), Bengal. Aaias Helene (Saturnia selene), Darjeeling, Maedrl, and ah»
A Ridni Assam ' S. India, where it feeds on the Odina mdier “  jinjan.”
Ailanthm (Mucus cynlhia, Drury), Moore’s cross between the Caligula Thibda, Masiiri,

Brio, of China and that of Bengal, 1869. Caligula Bimla, Simla.
Attacus cynthia, Drury, “  China, Bengal, Assam. Crieula trifeimtmta, Java.
Anthenea mernnkcoria (Moore) “  UiamkAri silk.”  A »Pcoiea «* lasiccampiu, M in g  on the “  JAman’ ’ (Btggivm
A ,  Pcrnyi (Guer.-.Ucn), N. China. jambolanum), and fhe Guava tree, is noticed in the Madras
A. Perrottetti (Guer.-Men), I-’ondicherry. Beport of 1855, p. 74.
A .  BoyUi (Moore), Masiiri.
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<SL

it affords o f  the effects o f a series of legislative blunders on a trade. The manufacture o f silk 
comes prominently before us in the reign of Elizabeth, when the influx of workmen from 
the Low Countries gave a great stimulus to the trade. The silk “  throwers ”  (those who 
prepared, by twisting, the silk fibres) where incorporated as a guild in 1629; and then began 
a series of legislative enactments each of which served only to augment the evil produced 
by the last. During this interval in 1685, the revocation o f the Edict o f Nantes, sent 
thousands more workmen to Spitalfields, and o f course greatly increased the manufacture.
To stimulate, as it was thought this manufacture in 1697, the importation o f Drench and 
foreign silks was prohibited; and in 1701, the prohibition was extended to India and China 
goods. The effect o f this was two-fold; first, it stopped all advancement o f the manu­
facture to such an extent, that no one took the slightest pains to improve the looms or 
other machinery; so that in 1826, when at last the evil of the system was discovered, it was 
stated in Parliament, that there were abroad looms for ribbons, that could produce five times 
the quantity in the same time that the Coventry looms did! Secondly, the law proved utterly 
impotent to stop the importation, since it was calculated that between 1688 and 1741, 
when the prohibition was in full force, the imports were worth £500,000 *

In  1719, the first throwing mill was established at Derby, the machinery for twisting the 
ort/anzine and tram silks, long used in Italy, having been clandestinely copied and brought to 
England. Accordingly , not only was the importation of silk fibres prohibited, but also of silk 
thread and organzine too. A ll these acts were crowned by the Spitalfields A ct of 1773, 
which as McCulloch observes, “  after having done incalculable mischief,”  was repealed in 
1824. This fixed a rate of wages for workmen, mors or less than which neither master 
could offer nor workmen accept. A t last, in 1820, the effect became visible: England had 
equalled and rivalled her neighbours in all manufactures, except silk, in this no improvement 
had taken place! W e were behind our other manufactures, and behind all our neighbours.
In  1826, the majority o f foreign silks were imported with a duty ad valorem o f  30 
per cen t.; this rate gave great freedom for smuggling, since counting all the risks o f illicit 
trade, they only amounted to 15 or 20 per cent, on the value, and hence the illicit trade was 
more profitable with its risks and all, by 10 per cent, then the legitimate; this evil was how­
ever subsequently rectified, and the duty so reduced as to render smuggling unprofitable.
There seems to be no doubt; that England will not rival France as a silk manufactoring 
country; the delicate colors and suberh finish o f  Lyons silks ever place them above com­
petition.

The chief difficulty attendant on the rearing o f silk worms appears to he the growth 
of suitable trees for their food. This has been felt in England as it has in the Punjab, 
but there is certainly a very wide field for enquiring as to the possible sources o f nourish­
ment: it has been often observed that caterpillars found on one kind of plant, will readily 
eat leaves of other species, hut o f the same natural order. Several species o f Dornbyx yield­
ing silk in Assam and other places, live on the pepul. and the her,

Pipal, Ficus religiosa, is of the same natural order as the mulberry; it would be worth 
while trying whether the silk worm could not live on pupal leaves, to supplant mulberry.
The her tree ( Zizyphm jujuba) abounds, and some species o f Dombyx feed on i t ; perhaps 
others would also.

It is now time to proceed with a brief notice of the various attempts made to cultivate

• MoCuw .ooh‘8 JOicUomAry of CommenM. Art. Silk.
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silfe in the Punjab up to the present time, reserving notices of the manufacture o f silk 
fabrics, as it at present exists, to Class V II., in V ol I I .

• •}/ , The cultivation of silk certainly deserves to be per- Lucknow, by OAPT. H o ldings , who had received
•evcringly followed out in the Punjab. Not only is a supply of cuttings of the M om s multicauhs from 
the Punjab the seat of silk manufactures of the first Calcutta; the experiment was however suffered to 
class—at its cities of Multta, Lahore, Amritsar, and drop when Ca f t . Holwhos left, Lucknow. More 
the neighbouring state, BahSwalpur-but it borders recently the experiment has been taken up with zeal 
on Kashmir, long known for its productiveness in by I)B. B o xa v c a , some of whose cocoons are exin­
silk ; and receives the trade of Bukhara, the dyed bited from the Lahore Museum.
and floss silks of which have been famous for ages. In Much earlier experiments were however made in 
our own times, much encouragement has been given the Punjab, and earliest of all in the Cis-Sutlej States, 
to the introduction and cultivation of silk, both in So far hack as 1836, D r . Gordon, Assistant, to the 
Bengal, in the N. W. Provinces, and the Punjab.* political agent on the N. W. Frontier, commenced work,

The Punjab seems especially suited for silk worms, He built a silk house, and planted mulberry trees, 
particularly- certain districts of it. The only difficulty which still exist, he carried on his experiments for 
as far as climate is concerned, is the great heat of three years, the latter year appears to have been the 
the summer months. Everything hut great heat the most successful. Owing to D r . G o r d o n ’s transfer to 
worms seem to stand. Silkworm, cultivation has another appointment, the experiment gradually fell 
been accomplished in Sweden and in Canada ; in off.
England also attempts have been made. An English Among the hill states, Lord Ha y , noticed in the 
Jody, M rs. W h it b y , of Newlands, has demonstrated valley of the Giri some wild silk worms,* which 
the practicability of the English cultivation ; she ex- farmed their cocoons in the rainy weather, and as 
hibited silk, hand-reeled, to the British Association, mulberry trees abound even up to Simla itself, there 
and a splendid piece of silk woven from her British can be little doubt of the success which would attend 
cocoons was, it is said, presented to Her Majesty the the cultivation of silk. Mr. Cope, of Amritsar,
Queen mentions the valley of the Gamhhir, including

The difficulty in England, (and this is felt also Sabathu, as a likely place. Sirmur and Kanawar 
in other climates,) is that the ordinary species of might also he added.
mulberry produce leaves too late in the season, and A t Ludhiana Bilk cultivation was attempted by 
the young worms are hatched before there is food Col. SIR Claude  W ad e , who tried with some 
ready for their consumption; but M rs. W h itby , eggs obtained from Ladakh in 1836, by D r . A nder- 
overcame the difficulty by planting the species known son . This experiment was also cut short after two 
as M orus muHicaulis, which produces its leaves years by the departure of its originator to Kabul, 
earlier than other species. There seems no reason A t Hushyarpur, Col. A bbott , the Deputy Corn- 
then that serieicultnro should not be carried on in the missioner (1852), attempted to rear the worms in the 
submontane districts of the Punjab, and even in ja i l ! he obtained 56 seers of cocoons, o f which 32 
many of the plain districts themselves; and it is seers were wound off, 8  seers were of coarse silk, 4 
encouraging to notice how the experiment has been seers from, the pierced cocoons, and 2  seers were of 
determinately maintained, notwithstanding occasion- floss. Cot. A b b o t t ’s departure for England, drew 
ally failures. Loss and disappointment will occur, this experiment also to a close, 
in almost every now undertaking, at one stage or A t several localities within the Kangra district, 
another but happily we know by experience, that silk appears to have been attempted. M r. MACLEOD, ,
such difficulties arc often the forerunners of nn- then Commissioner o f the Trans-Sutlej States, writ- 
exampled success, and that they do not necessarily ing of this part of the country says ; - “ l  would at 
imply or prove that the theory is either faulty in the same time point out the peculiarly eligible poaiT
principle ox impossible in practice. **» o£ NarP6r «*“ the Kw« ra !sillah)’ 14 is sUnatcd

As early as .1847, silk rearing was attempted at at the foot of the hills, possessing as compared with
the lower plains o f the Punjab a mild climate, and

* The importance and value of the silk trade is not easily
ever-estimated. As far back as 1862, the imparts ta n  all quar- * Both at Simla and Maaurl a wild species of silk worm, 
tors were 7,248,024 Itss., of which 2,4(16,605 ibs. came from China, named by MR. 0. WKs’rwoon, Bombycc Huttoni, has been 
1,835-95libs, from Bengal, and 8,446,44811m. from other parts, observed on, mulberry trees, they produced small cocoons from 
No doubt the estimates of later years would shown very much which, silk was reeled by Mr . Oopb. - A jc his Pamphlet on 
larger quantity even than this. Silk, addressed to A. H. Society of the Punjab.
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it is the seat of a very large colony of Kashmiris, In the Rawalpindi district, at Syndpftr, below the 
actively engaged in the shawl manufacture ; one of Hazara hills, a silk factory was started. It belonged 
these, some years ago, set up an establishment for to MlRZA ShAHWALI, the descendant of the Gukurs, 
rearing silk worms, as a means of livelihood, which whose ancestors in their palmy days planted an cx- 
however the unsettled state of the times and Ms own tensive garden of 1,500 or 2,000 trees, the greater part 
poverty obliged him to discontinue j but he is anxi- of which were destroyed by tho Sikh army in 1848-49, 
ous to resume it if encouraged,” owing to the Mirza’s strong fidelity to the British

Silk has been produced in the Mandt state. At cause. With the remainder, he established a small 
Pattar Kot, on the verge of the district, in 1854, A u  factory, which yielded him 5 to 6 seers annually 
B a k s h  set, up a manufactory, and produced some which sold for 18 to 20 Rs, per seer, at Peshawur. Mr. 
fine cocoons, Carnac adds, that there are many other localities in

At Sujanpfir in 1852 and 1853, there were several this district, enjoying the same irrigation advan- 
Mussulmans, who for 8 or 10 years previonsly had tages as Syadpur, and situated at the end of the same 
obtained silk and sold it at Batala for Rs. II per range, commencing below Ghazi on the Indus, and 
seer pucka; a similar effort was made at Mainakot. extending below Gandgbar and Khanpur to Gungalli 
MU. B a r n e s , then Commissioner of the Lahore in the Jhilara.
division, expressed strongly his opinion that silk With regard to Peshawur, Con. J a m e s , write? 
could be produced in any quantity, and that Govern- rather unfavorably ; he states that the quantity pro- 
mertt should set the example of its cultivation, He duced at Peshawar was never large (not more than 
added, that the Mainakot and Sujanpfir silk factories 4 maunds, and that of a coarse quality) and he thinks 
were proofs that the silk can be reared by the poorer that the landowners would not be likely to take to 
classes with the certainty of profitable returns. planting mulberry gardens ; he mentions that in Luk-

The cultivation at Sujanpfir, owing to the death hard and Kabul, the mulberry is grown from seed, by 
of the proprietors, has disappeared. rubbing the seed into the twists of a rope, which is

At Amritsar, in former days, Sird ar  Dessa laid down in the earth ; the young trees are allowed 
Singh , father of L ehna Singh, reared some eggs he to grow till they are 4 or 5 feet high, when they are 
got from Kfibul, and produced silk worth Rs. 7 or 8 a cut for use.
seer ; but he only reared for his amusement and from This unfavorable opinion is however scarcely j usti- 
curiosity. Of tho present cultivation at Amritsar, I fied by the results of the recent experiments in Pesha- 
shall speak hereafter in noticing the specimens con- wur, the details of which will be given in connection 
tabled in the collection. In the same way also, the with the notice of thfe-Peshawur samples under this class, 
account of sericicnlturo in the Gurdaspfir district The principal districts of which silk is imported 
under the management of Ja.fiit Am is reserved for into the Punjab are Buhkfira and Kashmir ; the silk 
the sequel, under the head of Japiu’3 exhibited is imported both raw and in skeins ready dyed ; and 
samples. notices of the various kinds are given in the sequel.

At Lahore in 1853, au attempt was made on a under the headings of Kashmir and Bukhara silk, 
somewhat larger scale : eggs were obtained from The silk trade in the Punjab is of great value, it is 
Bengal, and an expert Superintendent was sent up.* stated by Ms. DAVIS, to be nearly £200,000.* haw;
Kashmir eggs was also obtained, and it soon became silk,” he adds, “ is imported from Kokand, Bukhara, 
evident that they were far better suited to the pro- Balkh, Khulm, Akboha, Shibrgmun, Andko, and 
vince than the Bengali eggs. In 1856, the number Kashmir; from Saidabid, MurshedSbnd, Rampfir- 
increased greatly, in fact it became beyond the power Baulia, and Radhanagi, in Bengal, and China via 
of the gardeners to supply fresh leaves enough. A Bombay. No silk has been imported from Khutan, 
large number of eggs and worms died, mid what with for the last four or five years. The raw si is sent 
other costs, the out-turn of silk, (Rs. 11,000,) was from Amritsar to all parts of the Punjab tor maiiu- 
rather inadequate, There was about fij maunds of factor®: raw silk is the staple import > " ay o 
wound silk, and that of excellent quality. Kabul.t

At Gujranwalla, a man kept some worms reared ---------------------------------------------------------- -—-
from eggs he had obtained in Hazara. For three „  . .  ,,, ,,__
years he kept them for his amusement, but afterwards * Davies import on the Trade eaouroea
dropped the cultivation. 53 alJ,TC fa collected from a variety of sources

At Gujrfit also the experiment was tried. b„t especially from “ Tho Seleotiousof the Punjab Government
• CorrespondenceMB. DAVIES’ Report; and MR; Cope’s I* o-

■------- -- ~  ~   -------------- '---------------- ---------------- ----------------  ture3 and Pamphlet on Silk in tho Punjab, addressed to the,
* This Superintendent, I t  Devebinuh, sent home some of Agri-Horticultural Society, also from Lieut. 1’OSTAS S Memo,

th« silk, which gained a prize at tho French Exhibition, 1885. on tho Silk Trade between Shikarpfir and Khurisfin
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Chemical Notice.—Silk is secreted in a double in one single bath of ammoniuret of copper. Let the 
filament from two orifices at the head of the worm, piece of cloth he plunged into this, and in a short 
communicating with two secreting glands one on time the cotton disappears ; at the end of three, six 
each side; as they pass out the two filaments are or twelve honrs, according to the strength of the bath, 
glned together into one by the secretions from a third the silk is dissolved, leaving the wool intact. Thus 
central gland, of a resinous substance. the quality and proportions of the materials of the

The yellow color of silk is attributed to resinous warp and weft may be easily determined. M. Oza. 
matter: accordingly a method of bleaching has been nam explains that, by Mr. G b a h  All’s method of dia- 
oecasionally practised, which consists in removing the lysis, it is passible with this bath to separate silk in 
color by treating the silk with alcohol of a fixed specific the gelatinous form, taking care to use for the porous 
gravity, acidulated with muriatic, acid ; after treat- septum a substance that does not dissolve in the 
ment the silk is washed with alcohol, and thus is ammoniuret of copper. Parchment or paper would 
rendered white, the alcohol acting as a solvent to the soon disappear. Having prepared a quantity of silk 
resinous coloring matter, and the chlorine of the acid in the gelatinous state, as, in fact, it exists in the 
aiding the bleaching. The spirit can be recovered, to worm, it might then be possible to draw it ont in 
prevent waste, by neutralizing the acid with lime, and threads of any length and of any thickness, and thus 
distilling the liquid, when pure alcohol passes over, avoid the trouble of spinning by a process similar to 
The more common method is to tie up the silk in cotton wire drawing. Or silk cloth might be produced, 
bags, which are boiled for some time with soap, and either by a process of pouring out and rolling, or in 
bleached, and as a finishing process, hung up in a endless lengths, after the manner of papermakers. 
kind of oven exposed to the fumes of sulphur. And with this capability of reduction to the gelati-

The native process is similar to the latter. After nous condition, we have the means for reconverting old 
boiling in a solution of sajji (carbonate of soda), the waste silk, woven or twisted, refuse cocoons and floss, 
silk is washed several times with soap and water, and to a useful and valuable article of commerce. These 
finally exposed as in Europe to the fumes of sulphur, are a few hasty suggestions as to the way in which 
It looses much weight by this operation (4 or 5 chit- these interesting chemical results may be utilized ; 
tacks out of 16), showing that the coloring substance that many others will shortly be forthcoming is not 
is a separable and ponderable substance, not inherent to be doubted.”
in the silk. When silk is reeled, the thread as it is wound

The solubility of silk is a curious property recent- fTom the cocoon being twisted to give it strength, is 
ly brought to light; and it is a property which if duly called “ singles two or more singles twisted together 
investigated, will be of considerable importance, not form “ tram,” weaving thread, short or weft. When 
only as a means of detecting fraud, but as a useful two or more singles are twisted together in a twist of 
means of turning to account waste silk, floss, pierced a direction contrary to that of the twist of the “ sin- 
cocoons, &«., &c. gles,” they form which is called organsme, and the

In Kashmir it is said that paper is made, called ^t of performing this operation, is difficult and was 
“ reshaml k&gaz,” or “ haridi kdgaz,” from the refuse unknown, in England, according to the Italian ine- 
and pierced cocoons unfit for reeling. The following thod till the establishment of the mills at Derby in 
on the subject of silk solvents is an extract from the jyig. The operation is called “ throwing.”
Athenaeum of January 17th, 1863. The following are the most noteworthy

“ Silk has been experimented on by chemists and oimellM of Panjab silks comlected ,vit;h
M„ PEKSOZ finds that a preparation of chloride of * v , r •.

h L fhot nfarnn anmr,c+a a the 1^0168 01 WhlCtt Will feO fOTOfl VHVlOm sine will dissolve silk, which fact at once suggests a , ' - i t s
method for detecting the tricks of trade practised by particulars o f the local manufacture and 
silkweavers. Much of the woven silk, so called, sold trade.
by mercers and others, contains a large proportion 6 7 7 ,— [ ]. Xtaw silk in skeins,
of wool or cotton, sometimes both ; but now all may „ . Amritsar. 11 A) 1.0 It I’ Af u-
be discovered by an easy chemical process. As above Affll'itsflr,
stated, the chloride dissolves the silk, but leaves ' * . . .
untouched the wool and cotton ; the wool in turn is “ * a <* sports receded by
dissolved by an aqueous solution of caustic potash, Mb . Cope from Manchester* through the Private 
which leaves the cotton uninjured. M. Ozanam, in Secretary to his Excellency the Viceroy, upon the 
a recent communication to the Academy of Sciences "  he last year raised at Amritsar. The
at Paris, carries the question a step further by show- ~ . Bltract froffi ,  1(llw ]nm m  FiwmoMCtMtetoW  
ing that the several operations may be accomplished to government, aoth May, 1868.



report in question is eminently favorable, and Mr. 6 8 0 .—-[ 5615 ]. Silk cocoons, from
Cow? considers the entire experiment of last year Qudh. Jj§f BoBAYIA. 
to have been completely successful, though on a very
limited scale. This year he has been unsuccessful, 683U— [ 5616 ]. Do., Faizabad, Oudh 
owing he considers! to the defective character of the 8, Carnegie, Esq.
accommodation supplied to his worms. But the _ .  n „ „  , , '&
success of last year, the continued success of the ‘ ® 82 , [ oGl ;- l .  ] Cocoons from Kashmir.
Kashmiri JafiR, at no great distance from Amritsar, 6 8 3 .— [ 5619 ]. Cocoons reared at La- 
and his own experience gained during a series of ^  KlttWOEMH K dah.
experiments extending through the past ten years,
have satisfied him that if all necessary appliances 6 8 4 -— [ 5620 ]. Yellow silk, and white 
be provided, there is nothing in the climate of this ^  (inferior), produced by N azir K haih- 
part of the Punjab to prevent the profitable rear- \h Kit an'
tug of silk worms.

“ The produce by Jafib this year (of which a 6 8 5 .—[ 5622 ]. Silk worms’ eggs,
specimen accompanies this) is valued on the spot at n jr aPDRI I mam B aksh.
16 or 17 Us. per seer of 98 tolas, while Mr . Co pe ’ s
has been valued at 25 shillings per 11)., or 25 Us. per 6 8 6 .— [ 5629 1. Eaw silk, Bijnour, 
seer in England, which shows how great a difference g EYi (p. T. S. HAUSER.
in value results from superior reeling. The quality , _ _ _ , „ ...
appear to he quite equal to that imported from 6 8 7 «—[ 5621 -28 ]. Samples o 81 iV? 
the westward, and the main difficulty which JAFIR from Kfingl’a.
has experienced is in preserving the eggs for which Series of skeins (floss
ft cool temperature as indispensable. Inis object w L J ■ n , w  , .
he secures by keeping them in a very deep tint < $ )  Bukhara bat
harm, or underground room, at Majithia of Amritsar, dyed at Lahore. White,
while Mr. Gope purposes attaining the same end green, crimson, orange, scarlet, blue,
by sending them up to Dhurmsala. In the hope of ijQW/  LAHORE M pseitm. 
operations being undertaken at Amritsar next sea- 7
son he has secured from Jamb 10 seers of eggs at 20 The country bordering on the river Oxus and the 
Its per seer. canals and water-courses from Samarkand and Shah-

r - - - -  i o ■ r i J i-sahz, is fall of mulberry trees, on the leaves of which
6 7 8 .  — [ 5575-5594 ]. Ser.es o f colored ^  fed. A >out day? or a fortnight

silks. JjUkliM. L ocal ElHIBllIOiS Com- {vfCcr the mulberry trees put forth, their leaves, the 
MtTTEE, eggs of the silkworms are removed from the place

Rose colored. whore they had been preserved during the winter,
Blue green (Mbs). and being wrapped in a cloth, are carried against the
l’iuk (guHbi). naked breast, or still oftener under the arm-pit. Three
WMtw. ' to five days are quite sufficient for the little insects
0raBgg_ to he hatched. They are then placed in a vessel and
Yellow, “ mdsta.” fed with the leaves gathered from the mulberry ;
Scarlet’ ’ after ten days the worms, according to the expression
Sosanf (lilac). of the Bukhdrlans, fall into their sleep or trance,
«Knsni gulabi, ” pale tilac. they take no nourishment three days running, re-
“ Haiti,” pale pink, peating the same process every ten days, until the
“ Tori pila.” time they begin to spin the cocoon. When these are
Pale green. finished, the worm inside is destroyed by exposing
Grape colored, (anguri). the cocoon to the heat of the sun. That done, the
“ Pistdki” (color of pistachio-nut, bright light BukhSriaus proceed to reel off the silk threads The

-wen) quality of Bukhari. silk is much inferior to that of
Pea green. China, and even to the Trench and Lombard silks,
« Zamrdtl, ”  emerald color silk. both in color and softness.*

r , -. a ... ,  The silk annually produced in the, BukhArb tcr-
6 7 9 .  — [  5614 J. Silk cocoons, reared ■

,, at Kapurthalla. B ey . J . —------------— -------------- -- ’ " :
“lUS(m S. WOOESIIVE. * DAVIES*Report, p. W,
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ritory ib estimated to be worth 15 lacs. The greatest 695.-—[ 5 6 6 5  ]. Series of silks dyed at
quantity is exported to India. There are several ties- p eghawur, the silk being the p ro d u ce  o f  
criptions of silk. p, , , „ o r

1. Lab-i-abi, produced in banks of rivers and 0 ara.
i .  canels, 6 9 6 . — [  5 6 6 6 -6 8  ] .  S ilk  fr o m  A k ch a ,

2. Vardanzal, produced in the district of that in Bulkh.
name to north-west o f  Bukhara. p , — •y , , ,  ,  ... .  yj . .  .  „

,, , . .  .. . , T. [6 0 0 1  L a b -i-a b i silk , from  B u k h a ra .3. Chtlla laidar, produced m the environs of Bu- J  _  . . . .
khara—this is the best. t6002] 0harkbl Bilk, from B u k h a ra .

In the description of articles found in the bazars L®003] Kokhaai silk, Kokhan. 
of Kabul by the mission in 1838, we find the following The silks of Bukhara and Kandahar are im- 
account of Bukhara silk as imported into Kabul. Raw ported either vkl Shikarpur, through the Bolan 
Silk chiefly Of the fertile districts of Bukhara, Kohkto, and otier Astern passes, or else to Peshawur 
and Kundaz, xs imported to the extent of about 4 , , , ,,
lacs of rupees; about 200 camel loads of silk, each b?  th® Kha,baP “ d ° ther Dorthern P88868' 
containing at an average 26 seers of Kabul, arrive The following are the descriptions of the raw silk 
annually at this great commercial mart from differ- wbb the prices of each in the Shikarpdr bazar, im- 
ent parts In its original state it is usually of a gray- P°rt <*<% PaM (at »*• 1-6-0 per maund) 
yellowish color, and is sold at from 90 to 100 Its. *• Koltanh from Bukhara (produced in Tdrkis- 
per seer, or 1CJ fta. English. It is here sorted into t4n)> P»co ttt ShikarpUr, Rs. 10 per assfe* 
different kinds, dyed of various colors, and woven 1 L,nh from Herat ; price Rs. 13-12-0 per assar,
into “ shija khani,” “ kanavniz,”  and other plain silk A Sbal-bafi, from Herat; price Rs. 15-10-0 per 
fabrics. It passes in transit to India and the Punjab. aasar-
It is imported also from Herat, Mashhad, Shahr-i- 4; Naw4b‘> from Bukhara ; price Rs. 14-12-0 per 
sabz, Yarkand, Khulm, and Muziir, and is reared at RSSar-
Kabul in small quantities. It is generally of six dif- A Gheilani, from Kirraare and Yazd ; price Rs. 
ferent sorts. “ Imarni,” “ kundtaf,” “ charkhi.” “ lab- 6-6-6 per asskr.
i-abi ” “ shahr-i-sabzi,” and “ kokhinl.” a- Kaluehir, from Herat; price Rs. 9 per ante.

c o n  r r-an rn criL e -vr ̂  - The value of annual imports mar be about Rs.O o 9 . —  5 5 4 9 -5 0  j, &.uk fro m  N u rp u r , - rtnr,n , ,, . , • ,L J ’ o0,000, and the route is through the great pass of
Kapra (tW 0  8amPIe8) -  B o c a l  thcBolan.

6  ‘ ‘ C o m m it t e e . A  quantity of Kabul and Bukhari silk is also, im-
6 9 0 .  — [  5 6 3 3  ] .  S ilk . L o c a l  Exhibi- Portod int»  M a,tto and other places, to meet the

„  . ,, demands o f the great silk factories. The followingGujrawalk I’XOM COMMITTEE. account of silk at Mdltan has been communicated
6 9 1 . — [5640 ]. Cocoons reared at Guj- by Likut. Cobbyn, Assistant Commissioner.

rat. Local Exhibition “ if*8 been ascertained f r o mb e s t  and most Lajraf. n  reliable sources that about 300 packages of 1st,
COMMITTEE. 2nd, and 3rd quality raw silk, weighing in all 750

6 9 2 .  —[ 5641 ]. Silk reeled, from do. maunds, the price of which averages to Rs. 3,75,000,
In April 1863, a few chittacks of silk worms’ eggs are imported annually into Mdltan from Kabul,

were supplied to the Deputy Commissioner of Gujrat, Bukhara, Khorisin and Herat. Of this, 225 maunds,
The ordinary precautions only were taken in securing valuing Rs, 1,12,500, are exported to the follow, 
the hatching of these eggs. The worms were placed i“8 places, viz., Bahawalpfir, Karachi, Bombay, 
in an empty house, in the town, and were fed with Bera GhAzi Khan, Shikarpfir, Sakkar, Haidara- 
the leaves of the native mulberry tree, which is grown bad, Sdratbaudar, Delhi, Farrakkabad, Bikanir, Sir- 
to some extent in the neighbourhood of Gujrat* ____ ______ _______ ______  ■ .

6 9 3 .  — [  0 6 5 7  J. Silk. Local L x IIIBI- • Silk, raw and prepared, is weighed at the rate of 90} Shi-
Rera Ismail Kta.ll. TIC K  COMMITTEE. tarP*r Rs. to 1 asmr ; »(fl shtkarpar Bs. equal In weight

Company’s. The present exchange between the two 
6 9 4 k - - [  5 6 0 4  ]„  S ilk , from  B u k h ara . currencies is 94$ Company's per I On Shlkorpiir, or per cent.

r.onA T  C om  WITTE® in lavor of the former. Nos, l, », *, and « ot the raw .allka,1 CMiawor, ijooal gommitte s. gbove eimmwato(li are prepftre, for WCOTingj ,iycd „t,
___ ______________ ____ ____  Shiknrpir; the Shal-bafee and N&wabi (Nos. 3 and 4) are ma­

nufactured at Rori, on the opposite bank of tbo Indas, Into a 
» Local lu ilin m o s  Oomim*, fllnjrt*,__________ coarse silk fabric, known as daryai.—LnsoT, POSTAN’S Memo,
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so, Ajmtr, Benares, Lahore mid Amritsar, &c. ; 225 this way for the past two years, undertook the manage- 
marnids of cleaned silk, after being dyed various ment, and were successful. The only accommodation 
colors, valuing Es. 1,12,500, arc also exported to the worms had was a primitive guest house, or hujra.
Jbung, Kar&ehi, Pindibhottian, Chiniot, Bunnoo, The Pcshawur silkery comprised the produce of the 
Dera Ghazi Khan, Dera Ismail Khan, Leia, and Sak- 120 tolas of eggs got from J a r ie  All. J a n , a silk 
kar. grower in former times, was immediately in charge.

The remaining 300 maunds of silk, priced at Es, The rooms over the eastern gateway of the Gorkhatri
1,50,000, after undergoing the process of cleaning, afforded ample and suitable accommodation, 
are applied in the manufacture of the following des- Ho artificial means were employed to assist the 
cription of fabrics, viz., dopatta, daryai, gnlbadan, process of hatching. The eggs were kept in an open 
ebsi, mashrn, and Iunghi, which are partly used basket on the sunny side of the room, average temper- 
here and partly exported to Shikarpur, Ilaidarabad, atare 76°. I have had reason to regret the omission 
Bakkar, Karachi, Dera Ghazi Khan, Dera. Ismail of artificial aids. The hatching was irregular, and 24 
Khan, Leia, Jhung, Chiniot, Kamaliya, Lahore, and tolahs of the eggs showed no signs of vitality ; more- 
Amritsar. over, the latter worms were inferior, and produced bad

The following is an account of the approximate cocoons, 
cost of dyeing s— The worms appeared simultaneously with the mul-

Kirmjf, or crimson, 2 Rs. per every seer of silk. ôrry leav?s (7tk March). They were removed daily 
Sabz or green, 1 „ „ into large wooden trays placed on the floor. For the
Siyah or black 1 „ „ first few days the tender leaves carefully stripped from
Zard or yellow* 1 !, ,, their branches, wore supplied ; but as the worms grew
Gut-Undr (i. e. scarlet), 8 Rs.’* ' ” strong?*, the branches themselves were strewn over

them.
bated, or w ute, vs. The consumption of leaves rose from two to fifty
6 9 7 .— [ ]• CoCiJOHS reared at I. e- loads a day. According to experiments made in

ah aw u r, with the silk reeled from them, L  a- France, every ounce of eggs requires 20 quintals of 
HOBE M u s e u m . leaves. The Pesliawur worms must at this rate, have

The following is derived from M b . Scab- <*?vtmred 85>120 or 213 ®s-> for eW  0UI1CC of siIk 
, , ,, . they subsequently produced. There was some trouble

m t t  s account oithe rearing oi silk at I esha- ; *  /  1 . .a ■ °  and a good deal of expense in collecting that supply.
wur, dated 11th July, 1803. The zemindars objected to the use of their planta-

Tho siock of eggs to experiment with was as fol- tions, and justly so. The mulberry is, with rare 
lows :— exceptions, the only tree that grows abundantly about

35 tolas from Jal&l&bad, procured through M u h am - their fields, and affords them shelter during the sum- 
MAD Azin, Puraeha. raer months. Our supplies had therefore to be drawn

lf> tolas from Uukharii, through JAN Mu h am m a d , from trees growing along roads or on Government 
14 tolas, acclimated (from last year’s out-tum). lands,
120 tolas, procured through L ieutenant P ow - Three kinds of mulberry flourish in the valley,

Le t t  from Jamb Ali, making a total of a little The white variety (Morus alba) is the most common, 
more than 1J lbs. and was principally used. In an experiment eon-

Three parts of the district were selected for the ducted by L ieutenant H uddleston , lettuce was 
experiments, Peshawuritself t (2) the village of Kha- substituted for a time, and as far as lean judge,
*foa in the Da’udzai pergunah, the locality of previ- with no inferior results. lie had procured some eggs 
ons experiments ; and (3) Charsadda, beyond the for a friend ; they were forgotten on the mantle piece,
Kabul river) in the Ilastnaggar to hail. The next intimation of their existence was conveyed

The Char, adda branch, though personally super- by the worms thomsclves. They were prematurely 
vised by Muii vmmad Kh a n , failed altogether, The hatched owing to the heat of the chimney; and in the 
eggs are said tot to have hatched at all; part of absence of mulberry leaves, had to he fed on lettuce, 
them had been ■■•ocured from Bukhari and part pro- The natives, however, look on the mulberry leaf as 
duced at Peshavd ». The cause of the failure has not the only natural aliment of the worm, and this view 
been explained. , attribute it to some mismanage- is confirmed by the experiments instituted in different 
ment of the egg,'. , ir us regards climate, Charsadda parts of Europe.
varies little from ! hawur. The average period of the worm’s existence anterior

The Jalalabad o , wore tried at Khazanu. Muh- to the production of the cocoon, proved to be fifty 
ammad K h a n ’s fa y, accustomed fobe employed in days. There were the usual intervals of sickness

2 ‘
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during which the worm declined all nourishment. The outturn was separated into two parts. About 
As soon however" as it cast its skin, its activity or 12 seers were deposited in a cool place. The chrysalis 
rather appetito returned. continued dormant nearly a week, alter which the

About the fifty-first day it gave up eating allege- full grown moth forced its way out. The process of, 
thcr, and moved about seeking a quiet corner wherein regeneration occupied two days, resulting in 115 
to undergo its impending transformation. The time tolas of eggs ; each female moth contributed on an 
for spinning had now arrived. Light bundles of average 250 eggs, weighing nearly 11 grains, 
brushwood were arranged along the trays and were No attempt was made to keep the female moths 
soon covered over with cocoons in their various stages separate from each other during the time of. laying, 
of dev elopement. or subsequently to select from the eggs produced ;

Forty-eight hours appeared to be the average but these points are of considerable importance, 
time occupied in the, formation of the cocoon. The and as sericicultare extends in the valley, the 
worm though no longer visible to the eye, is known establishment of a shed for the re-production of 
to exist by the noise produced by its labors. As healthy eggs will become very desirable. Nine-tenths 
soon as this noise ceases, the cocoons are gathered, of the diseases that decimate silk worms, are no doubt 

On the whole the worms were as healthy as could inherent in the eggs themselves, 
he expected. Here and there some assumed the The second batch of cocoons intended to he reeled, 
jaundiced appearance unmistakeably indicative of needed different treatment. It involved the ungrate- 
disease ; these were at once removed to avoid con- ful task of destroying the worm. It has just been 
tagion. remarked that the moth forces its way out of the

All diseases are ascribed to either—first, the use cocoon ; and although in doing so it does not break 
of damp floors or leaves, electrical state of the atmos- the filaments, hut simply pushes them aside, the punc- 
phere, overcrowding, want of ventilation, insufficiency ture is fatal to the reeling process. The cocoon gets 
of nourishment; and these ascriptions have been corro- filled with water and sinks to. the bottom of the basin, 
borated by European experience; secondly, the presence thus rendering the unwinding impracticable, 
of evil sprits and of unclean persons. I need hardly To avoid this, the cocoons wore exposed to the 
add that these subtle enemies of the worm have as yet sun for a few hours on three days, consecutively, 
evaded the closest European scrutiny. This treatment generally suffices j but to make cer-

It is a lamentable fact that the diseased worm tain some of the cocoons were ripped up, and the 
cannot be doctored, so in the absence of means of chrysalis was pricked. There wifs no sign of attima- 
cure certain preventives are adopted, such as ventila- tion, otherwise a longer exposure had been necessary, 
tion, cleanliness, fumigation. The first two call for The next operation was. the removal of the floss- 
no particular remark. The third is a simple process. a>lk, or the white filaments enveloping the cocoon.
Earthen stoves lighted in different parts of the silk- This was easily done with the hands. The cocoons 
ery are occaaionably sprinkled over with “  ispand”  "were now ready for reeling.
(Persian), a grain to which native superstition as- A cocoon may bo unwound with the hand. The 
cribes the virtue of scaring evil spirits.* I am at filament is found to be continuous, and in the largest 
present unable to say whether it possesses any value as cocoon, measures nearly a thousand yards; but as 
a disinfectant. it is too fine to be of any use singly, and mere

Disease however is not the only enemy of the hand-labor would bo too tedious and bxponsive, the 
worm. Rats, mice, and birds have to be equally aid of machinery has to be supplied. In Europe there 
guarded against. The Khazina silkery suffered con- aro contrivances more or less complicated,
siderably from their depredations, as the accom- The simPle method adopted here is almost identical 
modation was not such as to afford immunity from with whllt Preva51s n11 0('er Central Asia, 
their attacks. The cocoons are thrown into the basin, which

The cocoons varied in size and color. The largest is previously filled with water and heated. A few 
weighed, deducting floss silk and worm, about 5 minutes immersion suffices to dissolve enough of the 
grains, the smallest scarcely a grain ; most were of a grim to loosen the filament. The mass is now beaten 
light yellow color, while the rest were either straw- up with a switch, to which the dasentanglcd ends of the 
colored or white. The first are said to yield the finest silk rea(liI}r adhere. These ends having been drawn 
Bilk. up are put together in numbers proportioned to the

thickness of thread required, and are then passed on
. —...... . — — to the reeling machine, in which the thread first passes

* Isfand or “ harms!," pegannm harmalat the wild me of thr<m#  a hetetoir eye or loop, over a pulley, and then 
botanists, abundant on waste ground in the Punjab. is fixed to the reeling bobbin. The loop or eye pro
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vents impurities passing on and reduces the proportion river, as it is termed, is the most valuable, both from 
of gum in the thread, The average number of fila- the softness and fineness of its thread, 
ments composing the Peshawar thread (double) is The Lab-i-abi districts extend along the Oxug and 

■ eighty. , are called^
Two men are required to conduct tho operation, 1, Narizf, ... j 3. Charj&i,

While one forms and watches the thread, the other 2. Kahi, ... I 4. Utir.
reels it on the bobbin. About a pound of silk may No. V., from Khulm,, called charkhi, 13 lis.
be reeled per diem. _ No. VI., from Kokand, 10 „

The arrangement is, however, defective in a material Pursuant to this experiment,, a meeting of the. pritt* 
point. It fails to produce sufficient evenness in the cipal members of the commercial community was 
thread. called, and the whole subject was discussed. All pre-

The total quantity of silk produced was 25 16s, gent agreed in the desirableness, of extending opera- 
In addition to this there were tions, and in the necessity for exertions on the part

10 lbs. of “ sumukh, ”  or coarse ends. of tho people themselves. It was resolved that a coiii-
8 „ of punctured cocoons. mercial company should be formed. A paper embody-

52 „  of refuse (boss-silk, &e.) ing the following propositions was thereupon drawn
The following calculation will show the relative up and signed ;— 

proportions of the constituent parts of the c o c o o n J ,  That a company be formed, consisting of twenty
lbs. oz. shareholders paying Its. 50 each.

1,000 cocoons, weighed, . . . .  1 0  IX. That members possessing land cultivate as
Deduct floss-silk and impurities \ 0 e many acres as they can spare, with the mulberry, on

adhering, thereto, I the condition of being remunerated.
Worm and glutinous matter, , . 0  8 ppi. That the Puraeha members arrange to pro­

cure a supply of eggs from Bukhara and elsewhere.
Balance, or silk , ...» .. 0 2 j y  That three or four families of silk rearers be

The average quantity of Bilk produce from each co- invited over, from the nearest silk growing- districts, 
voon is two grains. #  encouraged to settle at Peshawar.

It will be interesting to compare the pilk produce Active measures are on foot to ensure the suc- 
hero with that imported from Central Asia as re- cess of this object.
vards market value. This article is not imported from The supply of eggs for the ensuing season will 
Kashmir, and the European produce is too superior probable he 

- to admit of any comparison. tolahs acclimated at Peshawur.
. Price per Peshawar 160 from JAFIK ALI.

seer o£ 101 tolas, 3t;() fwm Bukhara.
No. I., Peshawur, .......................  1G Bs. -----
No. II., from Vardanssai, ... ... 17 „ G35 tolahs, or nearly 16 lbs.

Tho silkeries are intended to be as numerous and 
This is the best silk procurable at Peshawur. a ^  wĵ cly Bcattered over the district, as the agency 

superiority consists in the fineness and evenness of its at command shall admit of.
thread. Vardanzai is (the of the seven “ tomans, ^hout 82 acres of fresh land are being planted 
or perganahs of Bukhara, situated about 35 miles ^ . ̂  ^  ^^herrv. It was intended to introduce tho 
north west of the capital on the caravan route to leaved species (Morus mvlticaulisj, but the
Orenburg or Troitska. jtttest trini3 }n Italy have shown that it is not suited

Ho- AkcH in thcp“ e i 16 Rs- for ti0 siik worm- '. *" "* , I An imitation has been sent to some families of
Nlbabf °?..e U  ”  silk rearers to immigrate from Kujja, a district in

Buraes’ in his’ papers on the kingdom of Bukhara the vicinity of JaMubkd. I am assured there will be 
remarks with reference to this silk no difficulty in effecting this. .

<{Tlie most valuable insect is the silk-worm, which The families thus obtained, v*i i 030 fl rea /  m 
is reared in all parts of the kingdom whore there is the valley, will affiprd all the necessary su >01 canate 
water. Every stream or rivulet is lined with the agency, while the members 0 , ® company now
mulberry and tho most extensive operations ore car- formed, will undertake the direction an supervision, 
ried on along the hanks of the Oxus, where the whole It will be interesting before closing tins notice of 
,-,f the wandering tribes are engaged in roaring the the Peshawur samples to give the results of a nnero- 
iasoct. The silk of the hab-i-abi or banks of the scopical examination, showing the breadths of the



' g°Ks*X ■' E:E' ’ -'E/:/ :';'E" E' 'E; ■/

( m  §l
Class IL division III. Sub-Class (D).

filaments of these and other silks,* Db. Brows writes, I particularly questioned him regarding his stock of 
I have examined microscopically the specimens of eggs, and the measures he adopted for preserving them 
iiik sent by you, and that 1 find the diameter of the during the heat, as I was anxious to ascertain whe- 

Ei threads varies considerably in different specimens.” ther there was any trace of deterioration m lie worms
“ la No. 1, the diameter was of an inch 5 No. 2, from plain raised eggs, or whether renewal from the 

,4 of an inch ; No. 8, of an inch ; No. 4, hills was beneficial. He assured me that so far from 
> of an incH; No. 6, of an inch , No. 6, ^  deteriorating, acclimatised eggs were far better than 

of an iMh, Subsequently, I examined two specimens hill raised, as the latter produced m the plains sickly 
of silk brought by H. Cope, Esq,, and stated to have worms, many of winch died in skin casting; on his 
been prepared by a native named jAFtK; I found commencing business he found it necessary to procure 
them rather irregular in the diameter of the thread, eggs from Feshawm- as the Kashmir stock he had 
but the average breadth was of an inch.” was unprofitable, and over since, that is for 20 years

and upwards, he has raised his own eggs, keeping
698. —[ ]. Cocoons, reared by tbem durjng the hot, weather in ft taikhiina at Ma-

(ilirdaSplir. Jafib Ah . jeetha in the Amritsar district. This method of
' , preserving them is not however satisfactory, as from

6 9 9 . —[ ]• Series of Eaw silk, a foxirth to a third is always destroyed by the heat.
reeled by Jafik Axi. Jafib showcd»me a quantity so destroyed, for the

most part the heat had dried up the eggs without 
The following is extracted from Mb. PoWLBrx 8 ^  wom8_ Those {,lafc sm.vivi. t[w beat

account Of the Ourdaspfir ^™icu ure- are not injured but produce as healthy and fine worms
On my way to Ourredr Pattan I ascertamed hat ^  ;f ^ ^  ̂  ^  in fl ^  diln8tC; this

considerable interest is felt by the neighhonriiood in ^  ^  J  jAFIB>a own worms clearly demnnstrat- 
Jafir’S proceedings, increased no doubt by the jea-, ^  }j. wonld nndoubtoaly be a g ^ t  advantage to 
lousy he displays lest any one unconnected with cultivation has extended itself)
himself should attempt silk culhvaUon, which he  ̂ ^  ^  ^  fgg8 may bfl kept during
would fam keep as a monopoly m h « ami J  the bot weather. The carriage backwards and for- 
was told that many would be glad of egg^aUAF B woul(lprobaWy not cost 2 annas a seer, whereas
had refused to part with any, and indeed, would al- J  taikta.ahs in the plains
low no one near his worms, not even fa (feckoi g L r  value at R , 1C a seer) 4 or 5Rs.
objection to allow any one to a seer; out of taikhanah* the eggs cannot he preserved
does not arise so much from jealousy as from a
superstitious fear of the evil None of Jafir’S worms had commenced spinning
ness among silk worms is wben x saw them (April 7th): they were of various
over Asia.f Jafib told me that English go agn8>Bome would begin spinning in four days, some in

WlS r t T S S ?  to DunelFatten, the first thing * * #  n f da*s :Un my reaching xo 1. uima > . these last three sets were not of much value.
Ja f ib  insisted on showing me was the medal obtain- a  impression that the silk worm
ed for him by Mb. Cobb, from foe Agri-Horticultural j  r ^  ^
Society. lie carries it about with him and seems not a tbopgh under sucb poor shelter and so crowded,
little proud of it. He told me that he had beenestate- ^  g0 fine and ^  old pauls and flve
lished at Durreah Pattan some 20 years and that he ^  both TOy lw> and kfcter iU-ventilat-
originally learnt silk rearing at Peshawar, whore cd contaia tbo whoie of his stock. A hovel SO feet 
formerly valuable silk waa rarnci ■ ere were wo , 16 feet scarcely high enough to allow a man to
establishments for the purpose w m ic was eie. ,.tand pprighj; hold sufficient to produce three seers of
-------------------------- -------------------------- -------- gjjk; there was nothing to keep them off the ground

»  The measurements arc obtaiaea from the lieport by Dr. T. beyond the accumulation of mulbeny branches, which 
E. B. Brown, Chemical Examiner lor the Punjab, in Us letter were removed but once in ten days. They occupied 
to the Financial Commissioner, dated 15th Angiiat,t86s- bbl0 whole ground of the shod, with exception o f a

t The same prejudice exists on the part of the pa8Sage J J feet wide down the centre. Jn the panto
of the hearer or kahai caste) who tend the tasar or wild 6 .1k i”*00* b*' ‘  . . . . . .
ftom the time when the worms are hatched and placed upon the the worms lay as thick as m the sheds, there was no - 
tree* to the forest which they have previously prepared lor their thing beyond a single fly to keep out the rays of the 
reception, they will watch carefully that nothing from without SUQ> for sncb tjygg ad were near the pauls gave little 
may come near them, keeping thcmaelvea at the same time most
punctiliously apart from all that might render them cereipom- fo  ^  the V|tlu{j 0{  the
'.‘ ly impure.
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silk he produced, Jafir told me that last year-lie One of the persons alluded to is named Sl'BKAK; 
sold it at Es. 15-8 a seer, and this seemed the average he is the son-in-law of Jafib, and learned the art of 
rate* As I happened to have made notes of the reeling silk from his wife, who has learned it from 
value at Peshawar, of different descriptions of im- her father. The experiment described was made in 
ported silk, I can assert that the above is a higher 1863.
price than is there obtained for the common Kokan, “ StJBHAN had half a seer of eggs of his own, and 
Bokhara, and Khulm silk, and within a few annas bought another half seer at Sajanpdr. He hired 
of the value of that called Lab-i-abi, which is raised the ante-room of a Hindoo temple for Es. 5, and has, 
on the banks of; the Oxus, where the best Central notwithstanding the losses he incurred, obtained co- 
Asian silk is I  believe produced. Jafir himself ad- coons enough to reel between 13 and 11 seers of silk, 
niitted that his profits were amply remunerative, and The following is a statement of the financial result of 
the impression in the Vicinity is that ho is wealthy, his operations, which shows that silk rearing is profit- 
and that too in the face of the considerable disad- able even on this small scale. It is beyond a doubt 
vantages. that silk rearing would extend rapidly amongst the

JAFIB informed me that a seer of good seed (eggs) Mahomedan population in the neighbourhood of 
ehohld produce 21 seers of silk, or if the silk is sacri- Nainakote, Nerote, &e., if the cultivation of mulberry 
fled, the same weight of eggs ; for it is said that the trees were largely encouraged in the perganah :— 
amount of seed produced by a given number of worms „ C(;g|. of one seer silk wormg> egggj 11 o 0 
is equal to the amount of the silk which would be  ̂ of mulberry leaves, „ 10 0 0
yielded by an equal number, and this the price of seed Paid coolies for gathering and I n
(16 rupees a seer) in Kashmir bears out. The amount bringing in, ... ) „ 0
of silk that a certain number of cocoons will yield House-rent, ... ... „ 5 0 0
varies very much ; JAFIB told me ho had sometimes Own wages, calculated at 5 Its., J
got two seers of silk out of one seer of dried cocoons, for 5 monthŝ  for tending > „ 25 0 0
hut sometimes not even one seer: the best cocoons worms and reeling, ...)
should yield one seer for five. He knew nothing of Wages of an assistant, at Es. 2-8, „ 12 8 0
cross breeding, never having tried it. He raises silk Cleaning silk at 12 As, per seer, „ 10 8 0
bnt once a year, I believe it is possible to have a second Interest on money borrowed, ... „ 0 3_0
crop j but JAFIB said that it could never pay as the Total Rs > 102 0 0
leaves lose the nourishing properties in the heat of Nett procceds of 14 seers of silk,) „ ()
summer: he seemed to think too, that young tender at Es. 1C-8 per seer, ...) ”
leaves were necessary for the young worms. I should Leaving a nett profit on the) w<> g

• think Jafib  was right on this point with reference to season’s operation of, ...) ”
silk culture in the dry plains, though in the hills it or more than. 108 per cent, per annum, 
may be different. He feeds his worms morning and “ Jafib  tells me that he will turn out about 35 
evening. The leaves should be as fresh as possible ; seers of silk and eggs, which at the same rate will 
but are dangerous if given wet. have yielded him a profit of Es. 270..

Jafir winds his own silk; he said that he could “ There is no reason for believing that Subhan has 
wind four seers a month, working up to 12 o’clock in understated his expenditure (the tendency would be the 
the day, which over a fire in the hot weather is as other way) and I know that the silk realized tho rate 
much as he can comfortably manage. If hard put to he mentioned.
it, he could wind six seers a month. When winding, “ Besides the silk reeled (hero are about 2 Es. 
threo assistants are necessary to keep np tho fire, &c. worth of cheshum (refuse), and he has one seer of 
Tho dry branches of the mulberries from which the ®SS3 f°r n®xf season.̂
leaves have been stripped, are sufficient to keep the ,f I collected materials in 1802, from which l̂  esti- 
pot that holds the cocoons boiling, so he is put to no mated, on fair grounds, the total out-turn of silk in 
farther expense for fire-wood. The cocoons from zillah. Gurdaspur at, it I recollect right, 56 Lahort 
which moths have been produced are worth 2 Es. a sc°rs> equal to nearly 140 pounds, valued at about 
eeer, being many times lighter than cocoons contain- 850 Es.
lug the chrysalis. Tho latter cocoons when dried vary “ l have now ascertained that the out-turn of ibid 
in value frotn 8 annas to 1 rupee a seer. year has been about 80 Lahorf seers, or about 135

■Morerecently various relatives of Jafir have taken H>Sii produced in the following proportions : 
to growing silk, and the following extract from a JAFIB Am of Doreea, 34 seers,
letter read to the Agri-Hor. Society of the Punjab in Romana, his son, 9 „
July 1863, will show how they succeeded. Alladitta, his brother-in-law, 4 „

(f(g)i • (C[ I
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: H ata , another Mother-in-law, 4 seers. tag to the comparative coldness of the climate, they
S ub ham, his son-in-law, 18 „ live nearly twice as long. This then is a third advan-
MusTAN Sh a h , of Sajinpfir, 14 „ tage over Kashmir that the Punjab possesses, for the

-—  expense of attendance will of course he in proportion
1 otal, 7o » to the length of the worm’s life, and 1 presume the

“ Besides, they have amongst them about 10 seers same is true of the quantify of food consumed. Bound
of eggs for next year’s operation ; the value of this Srinagar the spinning seemed to be at its height at 
year’s silk is about Its. 1,380, showing an improvement the beginning of July,
iu money value of about Bs. 500, and an increase in ^  fourth advantage the Punjab may have will be 
quantity of 35 Ws. J arir  has obtained a grant superior winding (the Peshawar and Bukhara wind- 
of 10 ghumnos of land in the Shttkarghar perganah, jng even is far better than the Kashmir) ; and a fifth, 
from an over large encamping ground, and has ap- nu([ the greatest of all, will be an immunity from an 
plied to me for cuttings of the Chinese and Philippine oppressive silk duty, and a harassing interference on 
Island mulberry plants, which he shall have to the the part of the Government.
extent of my means.” No particular precautions against cold are neces-

7 0 0 .— [ 5692-99 ]. Series of skeined sary for preserving the eggs during the winter > they 
; ‘ . and twisted silk, dyed at are usually kept in ah earthen vessel, with the mouth

“ T. Srinagar. m i t e ,  black, of it secured (of course tho veaset must not be p W t
°  any where near a lire, otherwise the eggs will hatch).

Turkis blue, crimson, scarlet, and green ot j^o not speak confidently, hut ns far as I can make 
three shades. H . H . The M aharaja. out, excepting that mulberry leaves are procurable free

In Kashmir the houses where the silk worms are of cost (a boon equivalent to less than halt the amount 
kept do not differ from the dwelling places of the of tax exacted), a greater facility in preserving the 
inhabitants ; indeed, in many instances the raisers and eggs is the only decided advantage, which Kashmir, 
their families live under the same roof with the as a silk raising country, has over parts of the Punjab 
worms. Tlie single spacious loft Which ordinarily plains j and this is not a considerable one, forjjgge 
constitutes the upper storey of the houses occupied. by will probably be conveyed to and from the hills for 
by the lower orders in the valley, is generally the less than one per-ccnt. of their value, 
principal breeding room. The silk raisers (called I heard of several attempts in Kashmir to raise a 
«. pjrni kash ”) do not confine themselves to the pro- second crop of silk during the year, hut, none had been 
duct,ion of silk, but are cither agriculturists or shawl successful. The failure was attributed to the unfit- 
weavers besides. One individual has not usually ness of the old mulberry leaf for the young worms, 
charge of more worms than are sufficient to produce I imagine that the leaf loses its nourishing proper- 
30 seers of silk. The eggs begin to hatch about the ties as the season advances.
middle of April, and during the first few weeks of tho The male’ or fruitless mulberry (khassec) is in 
worm’s existence, an untimely fall of snow frequently Kashmir the kind most valued for its leaf ; which, as 
injures the owner’s prospects; this year a fall in May has been remarked by Ms. Cope, is due to the leaf’s 
did much mischief. Drought, as it affects the yield of obtaining the share of nourishment which in other 
mulberry leaves, is no less baneful. It is satisfactory varieties is diverted to the fruit. The leaves of the 
to know that the interests of the Punjab silk raisers “ Shah tut ”  (not the Punjabi “ Shah tut, ” hut the 
can never suffer from unseasonable cold, and he will large crimson fniitbcartag English mulberry) are 
thus have an advantage over liis brother of Kashmir, said to he bitter, and almost useless for silk worms,

I was informed that for some years past there have though many of us in our younger days have fed a 
been unfavorable seasons in Kashmir, but I could not few upon them, The other three kinds (tho small 
discover there was any known disease among the black, white and purple, fruit, bearing “ Siyah tut, ” 
worms ; undue cold or drought and tho difficulty of pro- “ Chitta tut, ” and “ Bara tut. ” ) are all equally value­
curing coolies to collect leaves Were the causes assign- able I believe, but inferior to “ khassee. ”  In Kotihar, 
ed. Paucity of laborers is a serious obstacle to silk the south eastern part of the valley, I Saw a planta- 
eultivntion in Kashmir ; in addition to causing the tion of grafted purple mulberries, the leaves of which 
worms to he insufficiently fed it must occasion a were very fine, It had orginally been planted for 
want of proper cleanliness. The importance of fruit, there was no lack of trees for leaves in the neigh- 
this last however, is not fully appreciated by the bourhood, but tho owner told me that he found silk 
raisers. worms benfitted much by a few feeds from these

In the plains tiro worms exist for 38 or 40 days grafted trees just before spinning. When the worms 
only before they begin to spin ; but in Kashmir, ow- are young he thought these leaves would be too strong

/ o V — V\f(Sl * §L
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for them, but ho had evidently ncyor made experi- ary from Amritsar, and on the 1st of March, 15 
ments with any care. Probably the worms would be tolahs more came from. Peahawur, which were hatched 
Strong enough to thrive on, the grafted leaf after their in successive portions artificially; up to March 12th 
first casting, and up to that period they would cob- the hatching was effected as usual by putting the eggs 
same but a small amount of food. As the leaf Of the in a flannel bag and gotting a man to cany them close 
grafted tree is more substantial and apparently more to his chest for about 70 hours. .Putting- the eggs 
nourishing than that of the (ingrafted, it will perhaps below a hen might succeed.
become the most important. On the 22nd March, the worms consumed 6 seers of

I imagine tho small “ khassce ” would be the d«8- leaves a day, and one coolie, was sufficient to attend on 
cription selected for grafting on well grown seedlings, (hem. On the 2dth an extra man had to bo enter- 
as that would add the peculiar virtue of the “ khassee” .tamed. On April 6 th, five men had hard work to 
to the benefit of grafting. bring enough leaves; and before tho first cocoon was

Travellers’ works on Kashmir, state, that the best commenced on April 12th, nine men were employed, 
silk is raised in the pergnnah Kotihar, and I was On the 17th April most of the worms were ready to 

, desirous of ascertaining the reasons : but I could not spin, or had completed their cocoons, and by the 1st 
discover any difference, as far as appearance went, May, there were 78 fts. of dried cocoons and 10 lbs. 
between the cocoons produced there and those of other not dried, but kept to give eggs. The greatest space 
places, and the general opinion seemed to bo that Ko- occupied by the worms was 800 square feet, but they 
tihar silk was no better in quality than that raised were crowded.
elsewhere,; no other pergnnah however produces so Two weavers were sent to Gujranwalla to learn to 
large a quantity. The three adjacent pergunahs on reel, they returned and commenced operations in 
the right bank, of the Jhilam, separated from Kotihar June. At first they made, very coarse silk, but the 
by Martuml, are. the other principal localities for silk ; last seer reeled fetched 18 Bs. at Midtan, Tho fob 
hut it is produced more or less in most parts of tho lowing is a statement of the actual, cost of the expert* 
valley. ment.

t understood that 100 maimds was considered a Cost of 17 tolahs of eggs, ... ... 5 O 0
very largo out-tum, but that must bajxdow the capa- Coolies for collecting leaves and
biiitics of tho valley, if all the available mulberry attending the worms, at 5 Its.
trees were turned to account. Under the depressing Per mensem............................ 39 0 O
revenue system pursued by the Government,' it would Leaves purchased, ................  9 0 O
be strange if the cultivation did not languish ; indeed Two weavers sent for a month to

.its existence at all, considering the difficulties it has to Gujrun walla, ................ *..13 0 0
struggle with, gives one a great idea of its vitality, Iron pan used in. reeling, ... ... 5 0 0
when oneo fairly established. The Maharaja (who, Reeling apparatus, ................. .1 8  0
however, cannot be considered to blame for the system Cost of reeling, being the wages of
which has 'been long in vogue) is the sole master, f'wo reelers, at Ks. 6 a month,... 25 0 0 * ■?
raiser, and manufacturer. He has a Darogha to sup- Total Its 96 8 0
ermtend tho silk operations throughout the valley, to
whom is known the quantity produced. The proceeds of the experiment were-

ntv% r n ecu ,• n, . 16 lbs. of reeled silk, sold at Mfiltdn, J17 0 0y O l ,— f j .  Silk, from Shnhpur, , , 1 ,  ,,J . 1 ’ 35 tolahs of eggs, valued at ... 8 0 0
reared by D k. H etoeeson, Civil Surgeon. Value of iron pan and reel, ... 4 12 0

in February 1864, an experiment on a small scale, . looTu n
was commenced at Shahpdr under rather unfavorable 0 a ’’
circumstances, owing to the paucity of mulberry trees The actual profit was Ks. 38-4, but had there been 
in the station, and the necessity of bringing leaves no need of purchasing reeling apparatus and (eaves, 
from a distance, and paying highly for them.. then Rs. 40-8 might be deducted, being a nett cost of

Tho result of the experiment shows how very pro- Rs. 56, and a profit of Rs. 73-12.
Stable silk culture will he in the Punjab in more These 35 tolahs of eggs obtained were divided 
suitable localities than Shahpdr. During half tho into three portionsone was sent up to Sakesar, 5000 
time the experiment was going on I was absent from feet; one was sent to a lower locality, called Sodhi 
the station on duty. The worms were all along at- valley; and the third was put in an earthen jar, 
tended to by coolies who collected the mulberry leaves, covered with paper, and kept in a bath-room at Shah- 
many who had never before even seen silkworms. pta ; tho two former portions were spoiled during the 

Two tolahs of eggs were obtained on 10th Pebru- rains, but the third portion being kept in the pool-



170 Class I I  Division III . Sul-Class (D ).

est part of the house, were found in February 1865 as removed, without disturbing the worms in the 
to be. in good condition, and are now being reared least. It was amusing to observe how quickly they
nl Saihwil * moved on to the fresh branches so soon a3 they were

The climate of the Salt range is much milder laid on. 
than that of the plains, and wild mulberry trees are The room was on the smith-east corner of the bonne, 
abundant; also there is a wild species of silk worm where light and air could be freely admitted. The 
indigenous, which feeds on the camel thorn (Alhagi temperature averaged about 75, extremes being 62
mcwrorum). anr'1 8()» *<&<*»•

. The following observations on the silk at Sliahpur The second .room was on a second floor with a door 
may be found interesting. About one-fourth of the and two windows ; the temperature was two degrees 
worms were black, and all the rest white. Three higher, and a greater amount of light and air was
days before commencing to spin, the average length available.
of each worm was 3 inches. One hundred of the The maximum quantity of leaves, I think, never
largest black worms then weighed 8 ounces affl 360 amounted to more than three loads per day fox each
grains, or about 42 grains each : the cocoons they pro- room. This was supplied from trees growing in gar- 
duced weighed 6 ounces; and 220 grains, and these dens and those on the road side, 
yielded 30 grains less than an ounce of eggs. The mulberry leaves used were of the white kind

One hundred of the largest white worms selected ( Morns alba) only. These trees grow vory luxuri- 
at the same time, weighed 10 ounces and 420 grains, antly at this station.
or about 52 grains each. They gave of cocoons 7 oz. The first cocoon appeared on the 35th day, but they 
and 220 grains, and gave 1 ounce and 70 grains of began to increase in number preceptibly about the 
eggs. 4 lbs. of the best cocoons produced by black 42nd day, and on the 52nd day they were gathered, 
worms, gave 250 grains less than 7 ounces of eggs ; 4 The worms appeared healthy throughout the tima 
Tbs. of white worm’s cocoons give 160 grains less than occupied in the formation of the cocoons.
11 oz. of eggs ; 18 lbs. of average cocoons yield nearly As soon as the cocoons began to appear, light ban- 
4,5 tbs, reeled silk. dies of brushwood were placed on the four sides of the.

' __r I Silk from Gueaira. eharpoys, which was quickly occupied ; very soon
7 0 Z . - L  J- 0UK> lrom wugaira. after ^  wonn# teglM1 to spin( !ind from forty-six to

M b . 1 BAKU. forty-eight hours the cocoons were quite formed.
The following is an account of the experiment Of the remaining one-third of the eggs, the hatching 

at, this station in 1863 _ wa8 not attended to for ten days, the eggs being kept
Five tolahs Of eggs were received from Feshawnr jn ^  t;n ̂ ox> yet t|l(.y succeeded pretty fairly, only a 

in a closed tin cafe. The box was opened about the few of tlie w nis having died.
8th of March, and the hatching was found to have yfrom 2,250 cocoons 85 tolahs of eggs were produced, 
commenced. The young worms were first fed on ^  0f  the two places was as follows
tender leaves, and then gradually as they grew in s i z e _____________ _ ______ ------------------_-----
and strength, allowed small sprigs and larger branches. ' „  Cocoons in Cocoons in

Two rooms wore used, one 10 x 14 X 11 feet in number. weight,
size, the windows were allowed to be kept open till - " ~~ — “ ’
the second week in April when they were closed dur- ToMl9- _ _ Tolaĥ
ing the heat of the day. Charpoys were employed to I- 9| 8,587 574

. form terraces or shelves upon ; they were placed in an _________ _____ _________ ’ _______,___
inclined position. Across these beds strings were Total> 5 9,709 1,524
carried 2 feet apart, and the same distance above --------------------------------------- ------------ -------- ;..
the bed the stems of the branches rested on the beds The various.colors of the above bore the following 
and the tops on the cross strings. ( proportions :

The advantages of the plan were three-fold. I. T lie • ....- - 1 *—  r 1 r~
air circulated freely from all sides of the branches. Booms. Yellow, Straw. White. Total.
II. The excrements dropped on the bed and rolled ‘ ____ ____________________ -■
down, and were thus easily swept away twice a day. j  850 S50 2,187 8,587
III. The branches were repltn shed with ease as well n> 1,701 1,223 3,198 6,122

....................— *•-v—— 7 Total, 2,661 1,773 5,385 9,709
* A native of Salhwfl! has planted out several hundreds of  ------------- _ ------ __ _— --------- ----------‘

mMhen-y trees rtong a oah^whreh p ŝe  ̂though , frfr, COPE pronounced the cocoomj very good,. I
and »  Wdsavovilng to cultivate silk on a large s<,aie.

n
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shall hero quote from his l e t t e r A l l  I can say arc produced, but also by the fact that they
of the cocoons is that they are remarkably fine, and ave t}ie produce of different animals.
if you can rear any quantity oi the same quality, tliO Xhese classes are:— 1st. The genuine
7 a m  h i T ^ ’ Z  “ sUk'mrtog l0CaUty W°Uld b° Palana of Changthan, Turffia, &c., which arc

There are about 600 mulberry trees in this station, monopolized by Kashmir ;* and those second
The area of alluvial laml which is available for the class pashms, the produce of lodokh, La-
cultivation of those trees is extensive, and if the Civil dakh, and even Spiti and Kainpur Bashahr,
station is eventually removed to Sahiewal, this place ^hich form the staple export to the shawl
would make a capital locality for seticieulture, and mamifacf;orjng  cities of the Punjab, Amrit-
the abandoned btiildincrs would uftord good In ceding ,  ̂  ̂ t i i i• ^  w  , T sar, Ludhiana, Jelalpur, Nurpfir. Includedqwters, and tho gardens any amount of leaves. I 1 , . ,
have ordered a rood or more to he planted with cut- by analogy o f locality only, are the wools ot
tings at every well. tbe Ibex, so rarely seen, and the Yiik, the

7 0 3 .—[ ]. Japanese cocoons. Dm thick tails of which animals are prized for
Hesdebsos. chauries (fly flaps).

These cocoons aw from Japan eggs, they are white 2n^  ^b® woola produced beyond the
in color, very much smaller then the ordinary cocoons, N, W , Frontier including those of Pesha- 
aud are of a peculiar shape, being somewhat depressed WUr.
.in the middle liko n figure 8, loosely drawn. j tt t,y8 division comes;—the Dumha sheep

The silk is of excellent quality, but the fact that , th woola 0f KiEbul, Bukhara, and that 
ought to bring the Japanese worms into notice is, that , ’
they will produce cocoon .five times in the year. p o r t e d  from Ivirman } in fact all classes

of wool, produced on or beyond the JN. W.
WOOL* Frontier. The trade in these wools is now

extensive, both by the Peshawur and other 
Scarcely inferior in importance to the silk routes in tte w . Frontier. There is 

just noticed, ranks the class of wools. This ajg0 a yeiy considerable export to Karachi 
includes the beautiful pashms of Changthan an(j p ompay. It is a remark of Buknes, 
and Turfan, and the soft white fleeces ol “  that our early commercial connection with 
Kirtimn. This class will be found to embrace eoimtrjos on the Indus was sought in 
three distinct kinds of wool, distinguished orcjer flIU] vent for British woollens, while 
not only by the climate and soil where they the existing trade was almost confined to 
■ ______________________________cottons ; and this is the more singular as
. to m  country wool deto*m*. immediately on com- there is good reason to believe that in re- . ^

mencemcnt of the rainy season, unless very carefully watched, tum for tllOSO Cottons W0 shall shortly te -  
Pashmina and pashmina fabrics are ns quickly destroyed and ^  ^  ^  from ^  countrieS o f the 
need exposure to tho BUM end air, whenever during the rainy
season an opportunity offers. Samples of raw wool are s o o n _____________________ _— _ _ ---------------------------------------
eaten up; the fibre does not disappear, but remains in situ, _
looking Of a pale color like an ash till it is tquehed, when it all * The interests of the Maharaja of Kashmir and his marm- 
oollapos into dust, Pashm!™, is especially liable to this fate ; facturers are identified in the endeavour to retain the mono- 
there are several insects which oat the wool, but the most fortui- polyol the shawl wool; conre«uontly, none of the Tnrfani wool 
dable is a blackish apterous insect, aljoufc one-fonrth of an inch from Yarkand, which is the tinest, is flowed to pass into Bri- 
or less iu length, of an oval shape, with small head and legs, an tish territory; wo toe entirely supplied freto Ofcangttmn..
oval body divided into segments by abdominal rings, from the It is probable that, on the- whole, the demand for shawl :
edges of each of which strong black hairs proj'ect like a fringe, wool has of late years much increased. Native accounts re- 
A number of specimens in the Lahore Museum have suffered in present that the use of the TUrftlni wool has arisen within 
this way. The bores that contained the wools were found On the last quarter of a century.
lioing opened only to contain a little dust like ashes, as if the It is evidently of tho highest importance that, tho supply 
wool"" had been burnt, and a quantity of the dead carcases of of the raw material of the exquisite shawl manufacture, pe 
the insects, which htwi eateii it up, and died within tho wooden culiar to Kashmir and the Punjab, should he effectually facili- 
orison, from which they could not escape. I have; attempted tated and protected. There is no doubt that it is inexhaustible; 
tocciiUT to preserve wool in glass bottles, by treating it flrat and It is impossible not to admire the felicitous conjunction, in 
with a solution of corrosive sublimate and camphor, and then tbe Same region, of a natural product so valuable and of 
drying iu the sun.—B.P. workmen bo artistic.

2 j?



^fp ■ / <SL
i?S  C ?««  / / .  Division, I I I .  Sub-Class (D).
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Indus.”  Tbia anticipation has now been worth while to establish one ; as I have remarked on 
completely fulfilled. a former occasion, I believe the climate of the Salt

The 3rd division includes the produce in rflnS<\whc?  the “ a ^fat-tailed sh6eP-is aJ“ 
wool of the districts of the Punjab. With ihe parpoac> but the extcnt of grazing iaud there is 
the single exception of the Merino sheep in- limited.”
traduced into Hazara, the wools are almost jj. ;a a]most impossible to estimate the 
entirely the produce of the sheep (black and external trade of the Punjab in wool, nor are 
white), or the goat. To these roust bo added there any statistics from which the quantity 
the wool of the camel in the “ thal and supplied to foreign countries can easily be 
“ bar ”  of waste districts such as Shahpdr, a8eel.tamed. The trade in wool to Great
Gugaira, and others. Britain has wonderfully increased : it origi-

Wool being generally, in the Punjab at nated no furtber baek than 1888; with the
least, produced without artifice or skill, there inaignificant quantity of 3,721 fts (all India) 
is but little to be said as to the origin and in 1858 the qllailtity had risen to 17,383 507 
progress of its cultivation. The different fts, and this is probabiy very much m d0 
kinds of wool are, and have been, localized tbe preaent rate 0f  exports * 
for ages; the attempts to improve and cross Under the microscope wool exhibits a 
different breeds, have been few and insigni- 8fcruoture consisting of a series of serrated 
ficant; and there seems hitherto to have been ringaj jmbricated one into another, like the 
no desire among the natives, who rest abund- joints of an x qukdum. The filaments of 
antly satisfied with the breeds that exist, and the fine qm iities, writes Puofessoe Biunde 
neither know nor appreciate the benefits of are varied in thickness from ^  to
improvement. 0f an inch. Wool possesses, unlike silk and

Whatever has been done, such as the at- cotton) the remarkable property of f e l t i n g ,  

tempted introduction of Merino wool into its fibres adhere together forming a com- 
Ilazara,* or the production of pashm in Spiti, pacfc masa< Felt bata are manufactured by 
is due to European endeavours.  ̂  ̂ _ simply taking advantage of this f e U m g  pro-

Much remains to be done in improving perty, the fibres being pressed together; this 
and̂  extending the produce, and still more, property is known to natives, who manufae- 
in introducing good methods of cleaning, ture extensively a “ namda,”  or thick felt 
dressing and working up the wool. On this This felting property exists in greater extent 
subject M  1863, Me. Macleod wrote as in most 0f the hard coarse wools. If re-

On the plains of the'Punjab, I believe that there ^  ?  7 ° ^  7 7  by
is a fine field for the application of European capital Posing the fibre over heated metal combs, 
and skill to, the production of superior varieties of which process destroys the laminae of the 
wool. Audi think it highly probable, that the merino fibres.f
sheep, or at all events half breds, would thrive well Wool naturally contains in its pores a sort 
if properly cared for. Large extents of grazing lands 0f potash Soap, called yolk, Secreted bv the 
can be secured in many parts,—the climate, though hot ■ • ,, , ,, , ^
and trying to the European constitution, is dry and \ t0 th" 18 0WlnS the lather that Wool
not unhealthy,—and I believe that there are gentlemen £lvea whe:“ rubbed Up in warm water, the 
in the Punjab, well suited for the charge of an experi- -------------------- -—....... ....................
mental sheep farm, if Government should think it * T„ T)„ „1 5  In D“ - I'OKBES Catalogue, the following figures appear
-------------------------------------------------- -------------------------------  as the total exports, from India, to all parts of the world.

* The Hazara experiment, must I fear be pronounced a fail- The United kingdom receives by far the largest share, 
are, it has gone on for some time past always dying a slow 1858-59 the exports were 15 688 196 its.
death, although, not yet extinct. The people it ia said do not 1859-60 n 19 562*897
want and could not use the line merino wool.-*-B. P. 1860-61 21* 882 406

t (Reran* lteport, 1862-03, p. 89). t See “ Philosophy of Manufactures, p. 91. 2nd’ Ed. ”
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« yolk”  is especially abundant in the wool o f wool picked out is sent to Kashmir, but the
the merino sheep. hair is made into ropes, coarse sacks and

It has been observed that the nature o f blankets. After the hair o f the goat has 
the soil on which the sheep and goats are fed been cut short with a knife in the direction 
has most influence on the texture and qua- o f its growth, or from the head towards the
lity of their wool. tail, a sort o f comb is passed in the reverse

Sheep whose pasture grows on calcareous direction and brings away the finer wool 
poor soil have short harsh wool, while those almost unmixed with the coarse hair. I f  
oil rich loamy argillaceous soils, have longer not shorn as the summer commences, the 
and softer hair. The influence of the tern- animals themselves rub off the wool, 
perature and the atmosphere is also no doubt Mooreroft (Vol. II ., p. 347) mentions 
considerable. that, “  by ancient custom and engagements,

The same animal produces different kinds the export o f the wool is exclusively confined 
of wool. On a sheep the finest wool is on to Kashmir, and all attempts to convey it to 
the spine from the neck to near the tail, in- other countries are punished by confiscation, 
eluding one third o f the breadth o f the back. In like manner it is considered illegal in 
The second kind of wool covers the thighs Rodokh and Changthan to allow a trade in 
and shoulders, the third clothes the neck and shawl wool except through Ladakh; and in 
rump, and the fourth on the lower part o f the latter country considerable impediments 
tlie neck and breast down to the fe e t ; and are opposed to the traffic in wool from Yark- 
alao upon a part of the shoulders, head, and, although it is of superior quality and 
and thighs, to the bottom o f the hind quarter, cheapness;”  hut in these days a good deal 

There is also a very marked difference in of shawl wool is brought by different paths 
the kind o f wool yielded by the pashm goat, on sheep to Eampur, and sent from thence 

Camel’ s hair is o f two qualities; the under to the Kashmir colonies in the Punjab, 
or soft wool is that which is in use for manu- The goats are found domesticated all over 
factoring chogaa. the mountainous country o f  western Thibet,

particularly in the provinces o f Ladakh, ji 
HILL WOOLS AND PASHM. Bodokk and Garo, Changthan is the name

Pashm is a downy substance growing next § iven *  * e f evafced where in“
the skin and under the thick hair o f the ” able flocks are Pastured- 
Thibetan goat: it is o f three colors, white, 7 0 4 .— [ 6636 ]. Pashm wool from
drab and dark gray, or “  tosha.” The best Baskakr. Raja of La.
kind is monopolized by Kashmir, and is the' s h a h b .
product o f Turfan and the provinces o f Chi- 7 0 S .— [ 5537 ]. Goats’ hair. Eashahr.
nose Tartary. The Punjab is supplied from Eampur, of Bashahr, besides being productive of
Changthan, whence the wool is exported by sheep and other wool in itself, is the great market for 
Lek to Amritsar, and the other shawl weav- Changthan wool. Its trade and exports are no- 

,, ,, „  ■ , .. , , ticed further on.mg cities of the Punjab. Eampur, is a great
mart for the reception and forwarding o f wool. 7 0 6 .— [ 5560-64 ]. Series of shaw w ools;
The prices usually are Es. 3 or 4 a seer of Sjliti. cleaned and uncleaned,
uucleaned, and Es. 6 to 7 a seer of cleaned They arc of a whitish gray color. The wool has 
pashm:— “ tosha”  wool sells at Es. 2 to 3 
a seer, and if  cleaned Es. 5 to 7 per seer.

Pashm is the chief article o f trade in Khut- * “ ‘ DAV™ ' ™  £ ‘ “ d «*sources of the countries of the N. W. boundary of British
tan and Ladakh- It is cut once a year; the maw.

f®r • ; (si
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been twisted into a loose kind of rope, and the rope annually in August (Bliadon). The Lahuul traders 
again made up into a long thick roll or coil, in this bring Cltangthan wool through Ladakh,

. . . state it is usually sold or bartered to the traders. T,  , , ,, mr,n
The district ;>£ Spiti, geographically part of La- 11)0 Kashmir collection (5609-5692) 

dakh, was purposely annexed to the British territory R'lsllilllV (570( )̂3711) presented an
in 1816-17, in order to prevent the interposition of a ‘ extensive and interesting
foreign state between Kainpdr and the shawl-wool series 0f  the varieties of wool, and of the va-
districts of Changthta. . l’ious places of production.

The shawl goat thrives in Spiti, though the wool
is not: reckoned equal to that of Changthln. The 709. [ 56S.1 J. Shawl wool, ironi
Maharaja was in 1847 excused from rendering shawl- Kashghar.
goats under the stipulation of the treaty, in conse- . ™ ,, -
quince of the animals dying at Dburmsala, where Wh?te wool> frMn Changthan.
they were kept. It is apprehended that sufficient White wool, from TurfaB*
pasturage for any large number could not be found Black wool, from do.
in Spiti. “  Tits hi ”  wool, from do.

707. —[ ]. Series of pashm. From “  Kamal ”  wool, from Changthan-Kamal.
Lahore. Lahore M useum. “  Kalehakwool, from Kalzalr.

'White pashm, uneleaued, from Kashmir. 710.—[ 5770 ]. Khashghar pashm
'White paBhrn, cleaned: value Its. 8 a seer, (quality inferior to the first series).
White thread spun at Lahore: valup1 Its. Changthan! wool, with a sample of black 

16 a seer. wool.
Another thread: value Es. 12-10 a seer. Pashm, from Kamal, Ladakh, and China.
_  n -n i <i Coarse wools, from “ Kashmir and Kal-708 . —[ ]• «• Brown pashm, “ pa- ’

shm khud rang.”  Ghulam Nabi. From za -
the Moti bazar, Lahore. The following particulars regarding pash-

b White pashm, ditto. are extracted from a paper in the
c 2nd quality pashm, ditto. Proceedings of theAgri-Hortieultural- Bode-
d  3rd coarse quality pashm, ditto. <7 of the Eanjab, entitled, A  rough Sketch
e. ' Thread of coarser pashm : value Es. 8 o f  the article called Pam  or  P a sh m ; the d if-

r * f e r e n t  varieties, p laces o f  production, and o f

f '  Thread of Tusha pashm: value Es. 4 the manufacture into Shawls, forw arded  by
F. II. Cooeeb, Esq., C.B.a seer. ’

The pashm that comes to the Punjab comes from Wool of the first qualitg.-This is termed « shah- 
Changthan • there are two qualities, one “ khalchak ” tteh," and is produced in the Mongol® and Khalkass 
(superior) and “ nilchak ” (inferior). The export ranges. It is the inner winter coat or fine downy wool 
from Changthan is about 700 mounds, which sells at of a small species of wild goat, thorp called" thosh 
,Le for from Rs. 60,000 to 70,000. “ d is valued highly in those regions, on account of its

The Maharajah of Kashmir keeps a monopoly supposed limited production and high price, as well 
of this wool as he does of Turftoi wool,-at least of the as its absorption and perhaps monopoly, not only by 
ouantitv annually exported from Changthan to LA the native chiefs where produced, but by the mag.
The whole of it is taken to Kashmir, Bate, Kashi* nates of Russian Siberia, who prize' it highly for 
war Doda, and Bhadrawa, in the. Maharaja’s ter- some medicinal properties, which it is supposed to 
ritory The inferior stuff only is taken to Haiti ; possess. It is vory scarce, aud only brought down to 
The Punjab shawl-weaving towns are supplied with Kashmir occasionally, and in very limited quantities, 
Changthan shawl wool (the only wool. they hare mostly in small round balls of fine spun thread, aud ' 
as yet been able to secure for themselves) from very rarely as raw wool. Consequently, at Kashmir,
Rarnpur. The merchants of this place bring down it is not a marketable article, and not found in coin- 
large quantities from Ghar-garo, or Gurdokh, in mere*. But people of wealth in Kashmir, at whoso 
Chnngthdu, where a large, commercial fair is held request it is thus occasionally brought down by the

:• .v;'3 ?. ■■ . •na^iraa*:; ’■ 'wm ■ . ■ vp s*5 parii* P 'f^ v w ^ f; ■
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Argouns, have it usually made for private use into A rupee’s value of either pam & the coarse state, 
plain shawls without any work, called ssklha ch&dhur, produces the same quantity of tir or thread. The 

’ from 4 to, C yards in length, and 1 to 1J in breadth, “ tfir-fanish," or thread-dealer, after ho has made his
or into stockings, gloves, caps, and undervests, &c. purchases, then separates the Turf ani from the Chang- 
It is of a fine soft white color, but its price altogether than! thread : this he easily discriminates hy the prao- 
depends upon fancy. Plain shawls, or sadha safed tised touch of his hand, which enables him afterwards 
chadurs of shah tush, are known to have been pur- to sell either, or both, to the shawl weavers to advan- 
chased at Kashmir, at from 80 to 180 to 200 rupees. tage, according to the market rate. The shawls made 

2nd,—This material is the same as the first in entirely of this pam, are not usually manufactured 
every respect, with the exception that its natural into such costly articles as those of the Ttefanf wool, 
color is gray, it is called khudrang tush, or “ tush of but it is the usual practice to make use of both in the 
its own color,” to distinguish it from the above or manufacture of all shawls, at present, so that their 
white variety, called shall tfish; and although prefer- price or value becomes thus equalized, 
ence is usually given on account of the white color 5tk—This is the article, called Turfdni tus, as
to No. 1, still the difference in the estimation or value also khudrang pam, or naturally colored wool. The 
of cither, is considered but a mere matter of fancy! Ttofani and CUangthani coarse khudiring wools arc 

3rd!;—This is the much famed turf ini pashm of usually mixed and sold together, at from 12 to IS 
Kashmir commerce, and shawl manufacture. It is rupees weight for one rupee Chilkee, which pro- 
thc production of the Titrf&n Aksu, Kama!, and other duces from 5 to 6} rupees weight of thread which 
hill districts, ranges east and north-east of Yarkand : sells according also to the fineness, at from three-
it forms the inner wintry coat of the domesticated quarters of the rupee weight to 3.{- ditto for one rupee 
goat. It is brought down by the Argouns to ICash- Chilkee. This is usually made into plain shawls, or 
mir vid Yarkand, in the form of coarse or uncleaned sadha ch&dhur, the usual price of which range from 
pam or pashm, mixed with the outer hair of the goat 85 and 40 to 80 rupees.
in various proportions, hut separated at Yarkand or gtft,—This is quite a different article from any of the
Ladakh from the Turf an! Khudrang pam, or colored foregoing, its only title to be classed here is its car- 
varioty. This white hut coarse Turfini pam is sold eying the name of pam with it. It is derived from 
in the. Kashmir market, according to the quantity of the water-fowl, as under the name of brej or brei/r 
hair or impurities it may contain, at from 8 to 12 and pam, an article which occasionally comes down from 
14 rupees weight for the Chilkee rupee of ton annas ; Siberia (Seebere, Seetha, or Seeth, by the natives) 
but when cleaned and spun, it produces from 4 to 5 (Scythia ?), usually as a lining to pontine, caps, stock- 
rupees weight of thread, or tar-i-pam, which sells ings, gloves, neckties, &c., from its nature it cannot 
according to the fineness of tho thread, at from half bo spun into thread ; it is of a white color, with a 
a rupee weight to 2J rupees weight for one rupee certain gloss, and supposed to be a species Of eidor 
Chilkee_while the valuo of the shawls, according to down—it is fancy priced.
the manufacture, may vary from 70 to 5,000 rupees. Miscellaneous Remarks—All, or most of the mam-
Ttiis pam contaiqp no scurf, dander, or scales from malia of the above named countries, and other simi- 
the skin of the animal, which allows of its being larly situated localities at an elevation of 11 to 13 and 
easily cleansed. 14,000 feet, which arc consequently subject to severe

4f/i.—This is the Changthtoi wool and most com- winters, and a high rarity of atmosphere, whether de­
mon in the market; it is tho produce of the domes- mesticated or wild, such as the dog, yak, or karbgau, 
tieated goat of the Changthitn province, and may be &0., Sec., possess a wintry inner coat of pam, of dif- 
said to bo produced along the northern base of the forpnt degrees of fineness. The pashm of the goat 
ranges, from about Kodokh in the west, or even from is alone the marketable commodity; besides this the 
the banks of the Shegak, eastward to the Kailas ranges, hair of the yak and Kirghiz camel is in parts crop- 
norlh of M&n-TMoi, or Mansarowar lakes; and.even ped : and both in a cleaned and coarse state arc 
it is said as far as Lhass-Laass (Anglicd Lhassaj. made into cloth of different degrees of fineness for 
This wool is brought to Kashmir vid Loh or Ladakhi Khirghiz (nomadic) tents, clothing, bedding, saddle 
not only hy the Argouns hut also by numerous other bags, ropes, &c., &c. The hair picked from the 
traders ; on account of the quantity of hair mixed marketable pam at Kashmir, constitutes a different 
with it, as well as the scurf or dander which it branch of manufacture of ropes, saddle hags, and 
invariably contains, it sells at from 10 to 18 rupees hair cloth of different kinds, qualities, and uses. The 
weight for one mpec Chilkee. It produces also from Argouns are Mahomedan Kashmir emigrants, or the 
4 to 5 rupees weight of tar or thread, which sells at descendants of Such who have settled in Ladakh, 
the same rate as that of the former, or No. 3 quality. Yarkand, Cbangtban, or in any part of Chinese Tar

|a| > V 1 . / ’JR 1 ' , * , & *j
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tary, for policy and security: they usually have estab- up an establishment of from throe to four hundred 
lishments with agencies at the principal towns and shagirds, or apprentices, of children from five years of 
cities they frequent and trade with. Thus, the Argoun age, to . old men and women of eighty. The shawl 
of Ladakh, besides his original or primary establish- b&f pays to Government a capitation tax of from 
inent at Ladakh, has another at Yarkand, and also 16 and 18 to 50 rupees per annum, for each shagird
perhaps according to his means or extent of trade, that he employs.
at Aksu, Ilchi, Thrffin, &c. ; while the Argouns of "When the shawls are made, they are brought to the 
Yarkand, as also the Khojas of Andejan, arc known Government Superintendent of the shawl manufac- 
to have establishments in many towns and cities of toiy, or Head Contractor of such, and by his orders 
Russian Siberia. In Changthan, at the Arghils the shawl undergoes a certain examination and form 
cattle sheds, and Yaitaaks pasture grounds, the usual of valuation, the result being that the shawl is 
price of the raw article or coarse pam is about 2 stamped (shawl-dagh) according to its veal or sup-
vuttees (I seers pucka, or 8 tbs. English) for Bs. 3, posed full, value, and a stamp duty is there and then
or about 6 annas the lb. weight, and tobacco Is bar- levied upon the shawl, of from 50 to 60 per cent, of 
tered for about double its weight of coarse Changthan the full valuation. Besides this, presents have to be 
pain. So also green and red dyed goat skins of given, and are expected on all these and other ocCii- 
1’msjab manufacture, with shoes, and boots of the sions—such as .births, marriages, &c., by not only the 
same article (the latter made in Turki fashion) are Head Superintendent or Shawl High Contractor, 
bartered at Yarkand, Aksu, Ilchi, Ttafen, &c., for but by all his minions from the highest to the lowest, 
treble and quadruple their weight of raw pain. The climax to such matters does not arrive, until the 
In the same manner not many years since, the glass Head Superintendent, for some cause or other, is 
beads and buttons of Birmingham were wont to be pleased to feel disapprobation with the shawl b4f, 
bartered for an equal weight of gold dust, or regh- when most, perhaps all, of his apt and able work- 
i-zar throughout the entire country of Ghilghit, establishment or shagirds are abruptly removed and 
Yarkand, Mazzhuji, Chitral, and along the south base placed under the charge and care of a more lucky 
of the M6z Thangh, and Khara Khnram. master weaver ; and in lieu of them the unfortunate

Evon: now Russian iron-ware, pots, pans, brass shawl b&f gets a number of incompetent shagirds 
buttons, trinkets, gaudy colored silk handler- who are almost useless.
chiefs, &c., find a free barter traffic north of the The Argoun merchants and traders of Ladakh and 
Khara Khhram, among the Pamir Khirghiz, and Changthan have made it a point, from time imme- 
.round the different sources of the Amfo or Oxus. mortal, to advance large sums of money for the pur- 
The raw or coarse pam is cleaned or prepared for chase of pam throughout the different districts of 
spinning by women, girls, and boys. The pioldng the pam producing provinces. But they wisely place 
and separating the hair from the pam is the first pro- their money in the hands of the authorities and chiefs, 
cess, after which it undergoes a regular series of mani- both secular and religious, of those provinces, and 
pulations, with fine damp rice flour made by steep- propitiate with yearly presents not only these provin- 
ing the rice two or three days, and afterwards cial Llamas, and other dignitaries,, but also the Jrcat 
pounding or grinding it in a moist state on a stone Lhamah of Lhass himself. They thus obtain not only 
slab, or in a shallow wooden vessel, called pmathera, full security for their money, but also Secure a per- 
with a stone pestle. When thus properly cleaned, manent yearly supply of the shawl wool, aud thus, 
the pam is put into a clean earthen vessel and thence ™ tern all or most of those Argouns, have been 
taken in small quantities of a few grains weight at cleverly induced for many years past, to trade solely . 
a time for the purpose of undergoing a process called with Kashmir, vid Ladakh, in preference to other 
tuviba. The operation called tdmba consists in open- marts.
ing out and separating the fibres, removing knots, It is only for the last 20. years, that the Turfenf*and
clots, impurities, &c., with the fingers and thumb of Kucharf shawl wool has been exported into Kashmir 
both hands, daring which process, the pam dries and from Yarkand. Before that period, the Changthflni 
lets fall all tho rice flour : when this process has been wool alone was used in Kashmir. The LadAkhies 
repeated several times the pam becomes ready for would never clean the wool from the pieces of skin 
spinning by females, young and old. They again sell and coarse hair found in it in its raw state. The 
the thread to the tar-farosh, or thread dealer, who, Kashmiris, after the conquest of Laddkh by the Dog­
as I have mentioned, separates the ThurLSni from ras, succeeded in cleaning it by first steeping it in 
the Changthan thread, and sells it as required to the lime water. The process now performed by the Tur- 
shawl b&fs or shawl weavers. ttuls and others who are thus able to export good

The shawl bafe, according to their means, keep stuff free from dirt, coarse hair, &c.
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711. — [ 5562 j Bukhara Pashm, Lo- 7 2 3 .— [ 5550 ]. Goats’ wool. Chang™
cal Committee, Peshawub. than. Taba Ciiand.

This is produced at from Bs, 1-8 to 4 a seer ; it is Called “  raiuai lena,” Value 2 pakfea seers for 
imported into Poshawur to the value of Bs. 40,000 its. 4, 5, and 7, according to circumstances.
yearly : it is a superior wool, though inferior to that 7 2 4 ___ [ 3585 ]. Wild sheeps’ wool
of Thibet,. * c .,. ... _  , _  '

7 1 2 . — [ 5559], Antelope wool. Lahaul. J - Esebton, Esq.
Taka Chaxjd. The w°o1 of a ?!$4 slleBP killo'i at sPia by Me>* , ., Eqbbtow,

Called “ tsodkyi-lena,” (or properly bStsodkyi-lena.
Thibetan,) and is very precious. 7 2 5 .— [ 5566-7-8 ]. Sheeps’ wool, of

713. —[ ]. Ibex hair, being the three qualities, Tehsildae op Spiti.
wool of the teringole, or ibex. P. EgebtoN, The following passage descriptive of sheep in Spiti,

....Esq. is taken from Mb. .Davies’ report.
This is the wool that makes the famous and rare  ̂The mountain paths between Eampur and Spiti are

ibex shawls s the animal is also called “ kin.”  so precipitious that sheep, more sure-footed than larger
__ _ _______ beasts, nre commonly used to carry burthens of from
HILL WOOLS OfHihR THAN SHAWL jg to Jp,g_ Xhe sheep are driven from village to 

WOOL. village with the wool on, and aa the required quantity
714. —[ 5532 -33 ]. Wool from Bhaji. is out from their backs, they are laden with the

Simla and Bhagal, by the R asas. & &  wWc,‘ is Teceived in excita8e, «®d which
when the fleece is all disposed of, is carried into

715 . [  553-1 ]. Black wool. Balsan. Qynese Tartary, and sold at a profitable rate. It isthe
S ana op Balsas. custom for the shepherds of Chtunurti to give an

7 1 6 . — [ 5511 ]. Wool, from Chumurti. order while the crops are yet green and on the ground,
M e . G. JephsON. for amount of grain they may require, which,

.........  , „ ,, when the crop is ripe is stored up by the cultivator
r r J until the summer of the ensuing year: when the

Simla hill wool (55 D- shepherd arrives with his flock, he gives the wool in
Kritm 7 1 7 .  [o o is -lo j. Sheep 0Xchangê and receives his grain, which he puts into

& wool, second quality. email hags, and drives back his flock thus laden.”
718. [  5447 ]. Species of Kulu sheep 7 2 6 .—[  5570-71 ]. Sheeps’ wool, clean-

wool, from Kothi mull. Bocal .Exhibition ^  ^  uncleaned. Mono op K aljano,
Committee. Stiti.

719 . [  5448 .], Goats hair. Kangra This wool was sent to eompeto for the prize for the
district. best wool in the Punjab. The sheep are shorn only .

7 2 0 . — [ 5555 ]. Sheeps’ wool, black onco a year.
Maul and white, lahaul. Taba The sheep appear to he of two distinct breeds. The 

IL  common one produce the fine BhioangM wool, and the
LfHArrn. other is a very large species, which is brought from

Called “ luggi-balit sells at, present for 6 kutcha chmnftrtj with voly long woo]> but not g0 Sm a8 the
seers per rupee, but a few years ago it was 7 ; the o^ er
demand has much increased : it is exported to Kullfi The goat ;s the description which produces the 
and Kan&war. shawl wool or pashms.

7 2 1 . — [ 3536 ]. Taka’ wool. Bupshu The total number of sheep and goats in this place
and Zangskar. Taba Chand. is 1095.

Called “ Kfilld the soft under hair of the yak, 7 2 7 .— [ ]. Sheeps’ wool, from
used to make bags for sheep loads, and the felt soles Rm -r Rashahr, M b. Stephen Bebkeley,
of sllOGS 1i , ’ r ,  ,,, , , About 2000 maunds of wool arc annually brought

7 2 2 . — [ 5557 j- Sheeps wool. Chang- to R̂ mpUr, and about half that quantity of pashm,
than. TabA Chand. The price of the. wool averages about 4 lbs. for the

Value 3 seers per 1 rupee. rupee, and pashm Bs, 2-4 for 2 lbs.
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Washing the wool Is w very tedious process. It is Besides itself producing wool, there are large ini- 
spread on. to a plank which is slightly sloped, hot wa- ports to Ladakh o! wool from Rudokh, &c. From ,
ter is then poured on the wool, which is at the samo the latter place, its. ‘20,000 worth reaches Lad&kh, -y
time beaten with a flat stick. Care is taken not to and Ks. 30,000 worth goes to ltampOr. 
entangle the fibres of the wool ; which, when clean, is
spread out to dry. It is absolutely necessary to wash WOOLS OF THE IS, W, 1' KONT.ER.
wool on a sunny day, or it is likely to get entangled if JJ We now Como to the Second class of 
left wet for a long time.  ̂ , wools, produced at or about Peshawur, Ka-

7 2 8 .—[ 5573 ]. A  series of yaks tails, bu^ Kandahar, and Persia or Kirman. 
used for chauries. Spiti. Local Commit- The most interesting varieties of wool are, 
tee, K angju. —1st, that of the Dunibuh, a large tailed

The following is Capt. Hat’s account of the yaks shccp) at p e8hawur and Kabul; from tile 
; at Spiti. I give the passage entire, as it contniiurfi notice ]atte), p]aoe' it obtains the name of “ kabli 

of the other domestic aunnais of that remote region. , „  . •, . ., v , r
“ These animals consist of yaks, jubboos or half P ^ h m ;”  A is used m the manufacture o. 

ydks, cows, « ghoonts” asses, sheep, goats, dogs, and “  chogas ”  (cloaks with sleeves) as worn by 
cats. the Afghans.

“ The yak is a highly useful animal—'with it the 2nd. Is “ pat,”  the hair of a goat corn- 
people plough, and carry loads, it furnishes also milk, ^  jn and about Kfibul. fabric8 called 
and hair to make ropes. , , , , , ,  , „ •

« In the severest weather this animal appears to Pa^  are made from this,
enjoy itself in the snow, and is often to he seen with 3rd. Xs Kirnuini wool, a bcauiiiul white, 
icicles of several inches in length hanging to its very soft Wool, produced at E m a il it is cal. 
nose, and a foot or more of ice hanging to the hair Jed « waha’o shahi.”
which falls from its neck and shoulders. Lorig hairs 4tb< Tbere ja Kandahar! and Bukhara 
bung over- the eyes and prevent ttieir freeing. The may include the Kara-
total number of yaks m Spiti is 439, and of jubboos u( ’ ' °  , , ,
and cows 412 kull jamb skills^ ot oukhara-.

*The numbers of asses 79. They are strong, but This class is represented in the Exhibition 
of a small breed, they principally carry fire-wood, by the following: —
and their milk is drunk ' ' 731 ,— [ 5595 1. Wool of Dumba Sheep

“ Each village has its 3 or 4 dogs, and a very fino L . . ,, T
' species of black eat. LaltOTO, 1>eaL™  ^  LAn0M

« The ghoont, though a useful animal,, seldom car- MUSEUM,
ries any burden but a man : the total number ip Spiti 7 3 2 .—[ 5506 ]. Wool from Peshawur. 
is 265 ; they are bred chiefly for sale. They have two „ , _ LOCAL EXHIBITION CoM-
breetls—ono a small ghoont, never above 12 hands 1 tSfclWir. MtTTEfJ.
high, peculiar to the country; ami the other a large . . ,  . 'Wool obtained from the fat-tailed variety of sheep breed, from 13 to 134 hands high, is bought from the . . , , , . ,, ,, -' ° X , m is used in the manufacture of clothes and carpets,Chinese, and usually comes from Ohoomoortee. Fora " . , T T, • f ._  . , . , n o ,  and also exported to India. It is of wide distn-Chinese ghoont two years old, they give a Spiti . ,, , , , , ,, , ,„ ,, . . i, „  . , bution; the sheep abound at Peshawur, Kabul,ghoont four years old. All are equally hardy and are “ j. , „  , ’ , ’• 8 , , • , . , . 1 . Kandahar,Herat, and other places: Itelat and thekept out the whole winter, except the yearlings, which ’ ’ , , ,  , .1 , , r, . * , . ,, surrounding country produces sheep s wpol in greatare housed. During winter the ghoonts live on the — • u • ,, . ,.... , , , abundance. This sheep is apparently indigenous alsoroots of the stunted bushes, and are very expert at •“ 1
scraping the snow from off them with their fore- 0 “ B ‘ a uulg0,
feet. The breed of ghoonts might be improved with — —------------------------_ _ _ _ _ _ _ _ — -
a little care M any are killed during winter by  * Tta lamb skin (with the fleece on) of Karakul (a district 
wolves and leopards. ' »*>';' dbt«ntr.o thejaurli of Bukhara, «  too.w . Abom

cen lacs of rupees wortiv of these skins, the produce of. Karaku>
7 2 9 . — [ 56S2 ]. Wool. Srinagar. II- j and other districts of Bttkiuira, (all toinir called “ Karftkuii,”

tr l « x r  MAHARAJA.. is annually expoiiied from B«kh.4ra to I’ersia, Turkist&n, Rus-
M 8 M r. ■* sin, KAbul and India. The greatest quantity goes to Per-

7 3 0 .—r 5683 1. - Wool, from Ladakh. the people main* cape at •* called “ pu-
L -* pakh. A piece of the best description of “  Karakuli

H. II. The M aharaja. I sells from rs. 25 to 16 in Persia.



.' 5  ‘ Y T  ‘ :V« A :  ' ]  

tfP a j§ hBRi -ft f l jii!
■/■ - i. * * • .  i • « . ......* r  ’ ■ "

*... • - •"
a p : ;  -  f g r

^ . ^ a S S S 8

... V ; ' •■ ■ *: ' : / ■ .,4 ; ' ■ -,= ; Y ; ,”Y

■ ■ ■ * • •  '* ■ • ' : ■ "  ' J '• A , •
. ^  r n  e  y  a  k . ■ i ym? i

; Ay Y • • ■ " i f f i :' : ; ■' . ' • .. ; 4 . " ;4 y  X
Ay A I I ®  ■ pS M  „ , !#  1 ; || ‘ l  •' g g i  . ‘ ..V’K'j

4  'i : " * ■ ■ ■ 4
■■ * . ■ J

•'■"■. 4
iw '^S ^'w  ^  S^raMME 1 # S|-f| 4. <r ' >? ’ ty jffl

• ' ’•■ '  t. iff *JfjlMraMi»»' fl ■ Y ' '•' -̂’Yi.y,5 4 S 4 4 '4 >4':J ^ I f f lB■ ■ v- ■ ':v' ■ . A * < 4 ®  ' ; ! ’vVV.' .vXyY-V
> ■ . | .■ *  ̂v- ;; . ■ ■ Y  ‘ •

:”4  I K  .•*■*» ■ .* v ’ ■ , J* f . i « ; -p '-4  , ■: ' I4 i  4 |y I S  $ t e i
'

HI M .4Y;-‘4:«x YiiWiWi-h toiltl -s , . - ; .if . * . ... .

■■ *-;v?rV .<-■■*' -■ 'i



\ / ■ k^/ Mi, J

Class IL .Division III. Sul-Class (D ). 185

The following account of the trade in. these wools ho put down as Rs. 192 per kiindi of sixty Kantahari 
tjrom Kandahar, is extracted from Con. L u m sdkn ’ 8 maunds. Pure white wool is the most marketable ,
Report on Kandahar. but brawn- and white are frequently mixed. The

At Birgand, Hazara, Herat and Kandahar, when wool of Birgand and Herdt is generally shorn twice 
advances are made to the nomads oil the future crop, a year ; and if not exported, is manufactured into ear­
ths price on. the spot is about 12 company’s annas pets, ribalazins,” Masnadi namads, and common felts, 
per Kandahitn inatmd of 4 company’s seers j but if The fine wo’ik known as ICurak, is procured froth 
purchased' at the time of shearing it cost Bs. 1-4 goats in the Herat, Gazak, and Hazara districts, 
for the same weight; and if taken on credit Bs. 1-8. r _ . , ,,
A load of 48 mannds Kalahari or 192 company’s 7 3 3 *” E ]• Kirmam wool. Seve-
seers is carried to Kandahar from any of the districts ra  ̂ samples were exhibited, which were not |
above-mentioned for company’s Its. 12-8, and from included in the Catalogue, and some of these
this point to Kur&chi for the same sura The reduced were of great beauty.
rate for the latter distance is accounted for by tiic
road being better, and below Dadar, perfectly safe. Kirman is a tract of country close. by the Persian 

' ‘The 'gdmashta, or agent, proceeding with the invest- Gulf, to the south of Persia.
meant, receives two-thirds of the profits, taking an The wool finds its way into the Punjab in consi- 
cqniralent share of risk', but if the arrangement derahle quantities. It is a soft delicate wool, but its 
with, him is made on the Mahometan principle principal us? at present unfortunately appears to be 
(known as Mozaribat), when the agent runs no risk, the adulteration of genuine pashm. A Table is an- 
one-fifth of the profit is absorbed in his pay. nexed showing the imports Of real pashm and Kir-

The agent in Kandahar says, that, the tariff of boat- mint wool into Amritsar, side by side : the increase Tgi
hire from Karachi to Bombay varies so much, that of the latter is marked: the subject 'of tlie adultor- 
it is impossible to give even a fair approximation to ation will to resumed when we come to speak of 
the expenses of transit : tlie price in Bombay may manufactured shawls.

Statement of Kirrndm wool and real pashm imports in the city of Amritsar from 
1850-51 to 1861-62.

» BEAU PASHM. KlRSIAXt WOOl,
. , . . . . . .  Remarks.

YimpOTtea. 1  'Quantity Imported. Quantity imported.

MBS. S. CH. MBS. S. CH.
1800- 51 1,300   1850-61 40 .........
1801- 52 1,350 ... ... 1851-52 100 ... ...

1852- 53 900   1852-53 250..............
1853- 54 950   1853-54 300 ........

1854- 55 850 ...........  : 1854-55 400 ... ...
There is no scarcity of pashm, but

1855- 56 700 ... 1855-56 400 ... ... the agents from Amritsar no longer go
up to Bi&hahr for it, owing to ineroas-

1856- 57 600 ... ... 1856-57 500  ......  ed import of Kirmani wool,
This inferior wool has pnt the real

1857- 58 600   1857-58 700 ' ......  pashm out of the market.
1858- 59 500   1858-59 700 ... ...
1859- 60 '400   1859-60 800 ........
1860- 61 400   1860-61 1,000 ... ...
1861- 62 500 ... ... 1861-62 1,000 ... ...

Total, ... 8,950 ......... . Total, ... 6,190 ... ...

2 0
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MK- DAvn» writes tfraa:*_ “ it is evident that the soft; This wool is ,irodueed in the “  bar ”  
tiuantity of shawl-goat’s wool imported into Amritsar , , „  , ,' , J , . . 1 , T \ , and “ thal” tracts of Shahpur,Eohtak,Jham>-,has, for several years past, decreased. In its stead, . 1 ’ . , b>
theep’s wool from Kirman in Persia, has been largely an<:' Gugaira, which are camel feeding dis- 
introdueed into the manufoernre of shawls. This wool tncts.
is fine of its kind, and long in the staple. It is ranch The collection is thus represented :— 
more easily arid (prickly Worked than the more deli­
cate goat wool. It is largely used in Persia in the wnnr
fabrication of “ jAmewars,” which have superseded ^
the use of Kashmir shawls in that country.”

7 3 4 .— [ 5521-22 ]. Black and white
W ools or the Plains. Delifi. wool. Municipal Com-

III . 'We come to the last class, represent- J£ITTEE.
ing tie  to o l  . f t h a p k i , . .  735.~ [  5614 of B »  i r t  M -

Among these 1 have included the wools m ... • ■
of Hazara, because they could not very well . “ ])«r. ed sheep. Salt range. Du­
be included in any other. It  is here that J?1i™  Commissioner. 
the first attempt at improving the breed 7 3 8 .— [ 5648 ]. Common wool, from the
was made, by the introduction of the merino “ bar ”  tracts. D ebut t  Commissioned 
sheep; but there does not seem any great 7 3 7 . - [  5527 ]. Sheeps’ wool. Lrnu'f- 
prospect of success. Merino wool that was q o l _ y 0XIiE.
sent home in 1860, fetched Is. 6d. a pound. _ , ■ , .
, . , . , . Ti> • i ■ n Wool was also exhibited from—At present, merino wool in Europe is chiefly Amb-ktl (55g0 and 31>

produced—-the best in Spain, the next best Jalandhar (5543).
in Saxony. However unsuccessful the ex- Lahore (by Badhinath Dalai).
periment may be, there are many other ways Gtgranwalk (5632).
in which the breed of sheep might be im- GujrAt (SG38): value, 3 seers per rupee,
proved, and tho wool trade stimulated: of Kohtnk (5527).
pasturing grounds there is no lack.  ̂ Jhang (. (kl>

" There can be no doubt, wrote the I  inan- Muzaffargarh (northern portion) (5653).
cial Commissioner in 1861, “  that the valleys Dera Ismail Khim §656).
of the Sutlej, Eavi, Chenab, Nainsukb and Dera Ghtei Khan, two samples (5658-59).
other tributaries of the Indus supply grazing Bu,ln°° (5661).
grounds, not to be surpassed in any part of towhfrh district it is stated^ be produced in large 
5 , :. • , , ... quantities, and exported to Sakkar; its value beirie- R»the world. The population inhabiting these i6 atnatmd. ■
are chiefly pastoral, but owing to sloth and jhilam (5462).
ignorance, the wool they produce is small Maler Kotin also exhibits black and white wool of 
in quantity, full of dirt, and ill cared for superior quality (5518-19).
in every way.”  7 3 8 .— [ 5694 ]. Black wool, from Ka-

The kinds produced are— Hazara. gbau. Local Exhibition
1. Black and white sheeps’ wool, for blan- Committee. 

kefc*? $oc.
2. Goats’ hair, for grain bags, rope, <&c., 7 3 9 . [ 5675 ]. White wool. L ocal

&c- Exhibition Committee.
3. Camels’ hair: the inner wool is used 7 4 0 .— [ 5676 ]. Half bred merino wool, 

for chogahs of a common kind, and is very Kagkki.

.. ....  _ ■ _ • . 7 4 1 .— [ 5677 ]. Introduced merino
* Report on Trade BeMurees of N. W. Frontier Provinces, A bbotab ftd

OlC.
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“ In regard to wool, there is nothing new to com- called “ snukar; ”  goats arc sheared in Bysakh, as are 
munieate of mf encouraging nature. When passing also camels, 
through Hazara in April, I saw tbo merino flocks COATS’ HAIF
and was greatly disappointed in it. It is under the
care of a shepherd from Hindostan, who appears This is very commonly produced in almost 
not at all to like the cold of the hills ; and will not evor„  district and called “ jat.”  I t  is used
willingly venture into the localities best .suited to the „ , . , ,
sheep. The letter appeared to me to be in a most f° r aak iaS ^ o  for matting, and for
wretched condition, offering a great contrast to the the strong bugs wherein gram, &C., IS car. 
half breds reared by the riayads of Kaghan, who con- ried on the back o f oxen. Grain dealers use 
less the wool obtained from these to be much softer rugs made o f it in the shops in which the
and finer than that of their own sheep [ though they grajn Jg poured out when being winnowed,
do not appear greatly to appreciate these qualities. weighed out
I consider, as I have heretofore stated, that there is °  . ' . _  , , ,
no prospect whatever of merino wool being produced ® oats bair 13 exhibited from Eohtak
to any extent in our hills; or of any wool, least of (5528).
all the finer kinds, being allowed to grow of sufficient Jalandhar (5544).
length to be prized in the Europe markets ; as the Q-ujrSt (5639).
tangled and thorny woods and forests through which Sh&hpur (5645), where it is produced in
the sheep must pass, oblige the Shepherds to shear . t(, ,,
them at least twice, and usually three times in the ie .( af
year. In the comparatively woodless tracts of Trans- Gugaira (5649).
Himalayan regions, wool of the finest kinds, and I Jhung (5652).
believe of considerable length, is produced almost Maler Kofcla (5520), in the form o f  hair
everywhere, apart from the inner coat or pashm ; and rope,
enquiries axe being made in Spiti, with a view to . ;
ascertain how improvements may be effected ; and a LAiYliiii/b HAIlt.
superior as well as a more abundant article obtained. ^  goft 1]nder wool ia o f a light-brown
It seems to. me, however, to be doubtful whether , ,( . _ . . . c , ' , . ,
any considerable increase of produce could be obtained color: lt: 13 made lnto cboSaa of a cheaP kind>
from, those regions, by, any available means, at all hut they are soft, warm, and useful.
•■vents, not under existing circumstances.” * The long hair is not made use o f ; nor is

7 4 2 .— [ ]• Sheeps’ wool, from Leia. there any sample exhibited. I t  is employed
in Europe for making paint-brushes.

In this perganah. sheep are shorn twice a year. , . , . ., T, , . , , ,  , fxr'+n i Camels hair is exhibited from—once in Bys&kh arid again at the end ot Katak, or be- ^
ginning of Maghar ; from the wool blankets are made, Jiohtak (*>o29)*
also a few kinds of cloth for putting under saddles, Shahpur from the “  thal ”  tract (564 /), ,

■ _____________ ________________ _ Gugaira (which is a great camel hearing
* Extract from Bovcnuo Boporfc of Xiaaara, 1862-68. district) (o650 ).

It  is a matter o f great regret that a Report on the W ools and Silks o f the Punjab Exhibit 
tion o f 1864, which should have accompanied these pages, has never been completed, owing to 
the absence of the Reporter, P undit Mu npno on on special employment beyond the frontier. ?y i.
The list o f awards made by the Jury is however, given, as it will serve to show who were 
the successful rearers o f silk and wool in 1864, and what districts carried o f the palm.
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I . WOOLS.

District or Priae taken. Description of jshsrei ifoarf. OerH- Special Remarks.
Locality. Article. ficate. Prize.

1. W ool from the Hills.

Spirt, .. .. ,. ... ! S1K ^ S }  i  * ■•
Rashahr,,. .. Raja Bishahr,.. .. „ 5536 .. .. .1 1 Mr. Macleod’a Spe­
ll a/ara (Ka- cial Prize.

gh&n),.. .. toe. Ex. Committee, „ 5675 16 .. 1
Hazara (Abbot-

tabad),.. .. „ „ „ 5677 15 .. 1
Lad£kb, .. .. Maharaja Kashmir, Sheeps’ wool, 13 .. 1
Kulii (Siraj ,) ? „ .. .. _ 1

2. Wools ebom the Plains.

Shahpfir........... Dy. Commissioner, Sheeps’ wool, .. 1 1
Do. (Bhaira,) ,, No. 5645 .. .. 1

Jhilam, .. .. Loc. Ex. Committee, No. 5642 .. 1 1 Mr.Macieod’s Spe-
Multan, . . . .  ' „  „ „ ? 9 1 cial Prize.
Sirsa............. „  „ „ 6272 8 .. .1
Miizaifargarh, „ „
(Kotadu,) ..  „ „ „ 5653 6 .. 1

...........................  ■» » ». 6742 .. .. 1 ..
.Jhang, . . . .  ,, „ 5651. , • ., 1
Gugaira, .. .. „  „ „ 5648 .. .. 1

67 2 15 2
--------- 1—  ------------------ — —

II , SlLICS.
Gnrdaspfir, ,. Jafir, . . . . . .  ., 1 1
T ( Nazir Khairallah 1 xr -con . ..Lahore, .. .. > Rhal]( __ .. } No. oG20 i 1 ..
Gujr&t, .. .. toe. Ex. Committee, No. 5640 .. .. l  1 Mr. Cope’s Prize of
Peshawar, .. Mr. Huddlestqne, .. .. g i  Rs. 50.

Snbh&n Mulick of
” Gurdaspdr,.. .. .. 8 1 ..

Kaogra, .. .. Tilok Nath....................  .. 7 .. 1
Kashmir,.. .. II. H. The Maharaja, .. 7 1 ..

30 2 7 f

# ,
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PERFUMES. I “ The month opens ns far back as the molar teeth ; B it
, and the male has two canines in the upper jaw deve-

7 4 J .  [  2500-2505 ] Series of musk loped into the form of. tasksj these teeth project
Simla. UtgSj “  mushk nafa,”  of externally on each side of the mouth, they pass down-

■ Moschus mosohiferus, from Sirmtir, Bisbahr, ward curving backward, and have the posterior edge 
Balsam Kyfinthal, Kumhareen, and K ot a^tod  for cutting. The eyes arc proportionally of

a large size, and have a long narrow pupil.
“ The ears are moderately long, covered externally 

7 4 4 . — [ 2502 ]. Thibet: musk. R aja with reddish-black hair, and internally with long 
OP B a l s a s . gray hairs. The hinder limbs are longer and strong -

The Simla musk halls, which are presented as com- e[  thlm tho aatcrior- A“  important osteologicnl. 
plimentary name, by hill chiefs, arc an inferior kind, » . fibn a ' 1|
and do not command anything like the price of the “ 8 feom the ^ o£ f®  tlbia the extremity of 
genuine Thibet balls. About 100 musk hags are the a9t,’ag«lua- feet are small. The anterior
r , .. c ™ it ,  ̂ -v u i c have two spurs which touch the ground, the externalimported from Charigthan vid Yarkand, of which . , \ ■■ . . , .
about 40 go to Yarkand : the rest go to Kashmir ami the }w&*\» have two unequal
Jammu, and are taken by Yarkand! Pilgrims to hoofs the internal being much longer than the exter-
Mecca for sale in India or other Asiatic countries: they nab
are produced in the north-west of Rodokh and Nipal, “ Tho ranek dcef 18 a f mid ,' jCtumal mammaI’ ver-?
and value at Le, 7 to 13 Rs. or at Yarkand from 21 ™pid ™ lts course Srt has a leaping motion, some,

• v to 26 Bs. In former times musk bugs from the *ing U3» that of the hare , at leads a solitary life,
I)asht«i-Khuttan, or great Tartar desert, were in high except in 1 *  feeds uPor> ,the Icavf  - l,ark-
repute, and fetched at the least 42 Rs.; but all supply «>d «»ots ; its flesh is good to eat. *
from that quarter has long ceased- apparatus.-This consists of a sac, which is

The animal (the musk deer) is about the size of <*U V™***ln the ™aic ' lfc 13 Plilced 
a young roebuck six mouths old. The color of tho lino of the abdomen, between the navel and the on­
t o  is blackish with a mixture of yellow and red- «<* of tho prepuce and near the latter. The sac 
dish-brown. It, however, varies considerably in the »  of a rounded oval form, flat on its supenor and 
young animal, being then of a reddish-gray with put- adherent surface but convex and covered with hair 
dies of white arranged in lines, while in the old it is on its inferior or free surface.
of a blackish-brown color. The most consistent cha- In ^ults the sac is from two to three inches long, 
racter of the fur throughout the life of the animal and 7 to 10 linos in ep . e enve ope o it sac 
is the presence of two white bands bordered with consists of three separate membranes On the inner 
black, and enclosing between them a black band surface of the sac arc sfeongly marked folds and 
which extends along the under part of the neck from excavations, each excavation contains two or more 
the throat to the chest. The tail has a heart-shaped oral corpuscnlcs, consisting of a very thin membrane, 
space around it, naked in the male and always mois- containing a brownish colored ^stance Th e 
toned with a strong smelling humour. -nail bodies are glands or the secretion o the musk.

On the other hand the females, during the whole of toward the middle of the external surface of the sac-
life, and the males up to two years of age, have the tail is » abort wWf  Passes ob^ > >  ‘. , , , . ~, . , , internal oucninir marked by a number of convergingcovered with hair on its upper part, and with wool on internal opciu g /
its under part: the animal has no horns. hairs. , ,118 1 i „  the living animal, the mask has the consistence

» Memo, by Pundit Munphool on the trade of the Punjab
and the countries within and heyoml the Dominions of the * Extracted from the Elements of Medical SCooogy, by Mo- 
Maharaja of Kashmir. quinTanpon.
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oHmney, is of a brownish-red color, and has a strong Ambergris, from which this, attar is prepared, is 
0(lour found in pieces floating in the sea near the coasts of

/  ' When dry, the musk is almost solid, granular, and India, Africa and Brasdl; it of an ash-gray color,
/  of n dark-brown color. spotted like marble with black spots ; but it appears

It feels unctuous and fatty, has a bitter aromatic to vary considerably in color, some pieces being whi te, 
taste aud its smell is powerful. Each sac does not some black, and some gray with yellow spots. It is 
contain more than 870 grains in an adult, and 128 in very light, and easily takes fire. It is most probably 
m  Qjd anjma] ' a concretion formed in the stomach or intestines of.

Two kinds of musk arc known in commerce, the the Spermaceti whale, Phjseler Macrocephalus.*
Ton quin, or Chinese, which is the best ; and, the Several specimens have been found full of the im-
Kabardur, or Russian. bedded beaks of a species of Sepia, which is the food

Musk contains ammonia and volatile oil, stearine, of the Physeter: it is supposed by some to be formed 
oleine, cholesterine, an oil united with ammonia, only during disease, as the specimens of the whale, 
gelatine, albumen, fibrine, hydroehlorate of ammo- in the stomach of which ambergris was found, were 
nia and several other salts.* sickly.

The musk that reaches England is imported from LAC
China in chests of from 60 to 100 ounces each. An
inferior kind is imported from Bengal (Hill pro- The lae insect is found more Or less all 
duce).f There is also a Siberian or Russian musk. over Xxiclia; in the Punjab it is universal, 
The China musk bags are always observed to have and ther6 ,g scarcely a aistrict whiell doe3 
been opened and sewn up again, and it is probable , ,
that adulteration is largely practised: the blood of 110 es 1 1 a SamP e*
the animal is often mixed with the musk. The lac exhibited is almost exclusively the

The male animal produces the musk, and is a na- produce of one or other of the three trees
tivo of Eastern Asia, between the 30° and 60° north “ pipal”  (Ficus reliqiosa), “  dhak. ”  ( Butea
latitude. It is found in the Steppes of the Altai f rm ^0sa), or “ her”  (Zityphus jujaba). The
on the Irtish river, extending eastward as far as the -n ,, * i x . £ Tra i dhak specimens have been sent Irom Kangrativer Yenesei and lake Baikal. • . r °

In 1857, the import of musk into England was district, and also from Kapurthalla. The
10,728 ounces. J “ ber”  lae is the commonest; it is much ’

7 4 5 .  — [ 2530 ]. Musk. Kaghan. D e- Produced in the Jhang and other districts,
Hazara. putt Commissioner. where tracts ol waste land are covered with

, ,  , , _  the wild “ ber.”  The other trees on which
746 . — [ 2513 ]. Musk bags. K an- jao ^as |)een known to be produced—are

Sangl'a, GBA TITxiS, A nn ona squam osa, Vaiica la ccifera , F eron ia
These are an inferior kind, and value Rs. 3 to 5 elephantum, SchleicJtcra trijuga;  two species

eacil- of Frythrina, Ficus indica, Inga dulcis,
7 4 7 .  — [ 2531-3 ]. “ ISTafa-i-mushk-i- Mimosa cinerea, and others, and species o f

„ I . Khatai.”  Bags o f fine Aleurites, Croton, Garisa, and Urostigma and
S1 1 ’ Thibet musk. I I . II. The C eltis. There are six Hindi names for lac,

M aharaja. but the name Ink or laksha, is derived from
7 4 8 .  — [ 4319 ]. ’Atr-i-nmshk. or Kas- word, signifying “ a hundred thousand,”  

Lahore. turf-attar, attar o f musk. r̂oin 6rea* number of the insects which
E am 8nra, Pansari. awf m 0V£f  the tree‘ % the they

_ . n  r ao io  i ,.w • . i, make on the tree, the “ lac,”  is produced.
7 4 9 .  — 4319 1. Atr-i-am bar. attar m  , , „ .. .  . ’ * .

. . J ’ The products o f this mseet are two— (1 ) ,
the “  gum lae,”  which forms a concretion like

_____________ ___________________:___________ babbles over the twigs o f the trees on which
it is produced; (2 ), the red coloring matter,

• uoqvm l'ANDOS, Medical Zoology.
f MAC0ui,I.OOH’a Dictionary o£ Commerce. 1 ~---------------:---------

t Da. uas, Dictionary of Arts, &c. .  TH0Mrs0K.3 ctemi8tr?.
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to be noticed presently, which yields the do, feeding the while on the rod coloring 
highly prized and permanent lac dye, matter contained in her body which is thus

It  is the female- insect of the Coccus lacca consumed. W hen the young insects have 
that produces the resin and the dye. This is a regularly eaten through the mother’s body 
small round red colored flat insect, having (who o f course dies under the operation)
12 abdominal rings, and a bifurcated tail, they pierce the resinous coating and escape.
The male is much larger than the female, This occurs about the month o f June, as
and is furnished with wings; it is stated that soon as the first rain clouds gather, and the
no more than about one male to 5000 females lac which is collected after this yields very
is to be met with, Tho female insect is said little coloring matter. Two gatherings are
to be destroyed in the process o f producing usual however, one about March and one in
her young ones, for the eggs become hatched October, or rather later, up country.
beneath the mother insect within the con* Commercially the best lac comes from
crete resin globule, and escape by boring Siam, its superiority appears to consist in the
though the mother’ s hack. A t first the uniformity and thickness o f the incrustation,
young brood having made its escape clusters which completely covers the twig. M ost o f
on the twigs o f  the trees, and very shortly the Indian specimens are scanty, and irre-
afterwards the incrustation o f  lac begins to gular. W hen the lac is first gathered, it  jj|
be formed over and round them, covering the is picked off the twigs with the insects and
twigs. The bubble like exudations are all all on it ;  in this state it is called “ kacha
close together, and hollow and cellular inside, or “ kbam la k h ;”  this lac is treated with
About the end o f March the lac resin exuda- water, and thus the coloring matter is ex-
tion is complete, and the female insects tracted, By this process the concretions o f
within are glued down by it to the tree, lac get broken up into grains or small frag*
The oval body o f the insect becomes o f a ments, and this forms the lakh dana,”  or 
deep red co lo r ; i f  at this stage a little piece seed lac; in this state it contains no coloring 
o f the. lae incrustation a twig is broken off, matter beyond what is indigenous to the 
the insect is perceived, as a little bag o f red resin.
liquid (which yields the dye), and the place The third or clarified kind o f  lac is called 
where the wood o f the twig has been punc* “ chapralakh,”  orshelllac ( “ ehapra,”  ashell). 
tured bears a snow-white mark, as if  the This is prepared by taking a quantity o f the 
place had been touched with a point o f chalk, seed lac in a cloth, made up in the form o f  
I  have removed an entire piece o f  lac inerus- an oblong bag s two men each holding ah end 
tation from the twig, and observed the bark o f the bag, extend it over a gentle charcoal 
underneath covered with these little white fire by which process the lae melts, when 
dots, one in every cell and one under every quite fluid each man twists the bag so as 
insect; under the microscope they clearly ap- to force out the melted substance through 
pear to be specks o f a semi-crystalline saline the pores o f  the cloth, and allow it to 
efflorescence, at the place punctured by the drop upon pieces o f the smooth stem o f  the 
insect. The proper stage to collect the lae plantain (Musa paradisaica) placed beneath.
( i f  intended to  produce dye) is when the The glossy nature of this is such that the lac 
insect is in the stage of being like a soft red falling on it spreads out in a thin layer 
sac. A t a later stage it lays its eggs under without adhering. Sometimes the seed lac 
its body, which is glued down b y  the resin ; is merely melted into lump lac, which is used 
when therefore the eggs are hatched, they to make bracelets of.
have no means of egress save by eating The chemical constituents o f the different 
though the body of the mother, which they kinds of lac from the analyses o f Du, Jo hit,
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UnvebdorHEX, and HATCHETT, appear to “ It has a great tendency,” says Db, Urb, “ to
It© as follows ; ■ - combine with salefiable bases ; as with caustic pofcasis

/  „ . , .. , , which it deprives of ita alkaline taste.“ Sties lac,” i. c., lac on the rings mat in the state rP, ■ , .. . . , . .. , ,, . 8 J fins solution, which is ot a dark red color, driesin which it is found, contains— ■ . , • ’, , , ,, . .into a bnUwnt transparent reddish-brown mass, which1. An odbrons resin, soluble m alcohol and ether. ,, , ,,, x . . , may be re-dissolved both m water and alcohol; by pass-2. A resin, insoluble m other. • . ,  . J 1 ” “
3. A bitter balsamic resin. mg chlorine m excess through the dark colored .1-
4. Acid of the lac (iaocic acid). ^  iu • « # -
5. Pun yellow extract. 1<S& When this „  dried it gives an excellent
,  „  , . , . , varnish particularly with the addition of mastic and6. Coloring matter, analogous to that of cochineal. 1
„ * r *+ «. ri , 0 llttlc turpentine.” *v. A tatty matter use wax.
8. Some salts and earth. , Lac bums with a pleasant odour—it is
TJnveb.dqbben' classified the resins pro- used to make sealing wax, and especially to 

duced in lac, besides the coloring matters and form when mixed, with sulphur and various 
laecic acid, &c., thus:— colored powders, those sticks of color,

1. A  resin, soluble in ether and alcohol,, (“ batti,” ) used by the turners (kharati) to
2. A resin, insoluble in ether, and soluble in al- color their turned wares, producing that

' *°L * - i •, . i, , , , beautiful glossy lacquer which is so much
4. A cn-stallizable rosin. admired, and which gamed a medal at the
5. An uncrystallizable resin, soluble in ether and -International Exhibition of 18G2. The na-

alcohol but not in petroleum (naptha?). tive carpenters make a solution of the crude
Seed lac, “ lakh dand,”  contains (by Mb. Hat- lac as it is, in native spirits, thus producing 

chett’8 analysis) m 100 parts. a strong colored varnish which they use 'in*
Rcsin> •• •• •• ®8-0 stead of paint, for house wood-work. &c In
Colmung m atter,..................... !0 0 some districts c. 9 ., Jhang, the lac, whether
Gluten* ’ ! "  0-5 credo or refined, is called “ chapra,” being
Poreign substances,.. .. .. 6-5 regarded as the source of chapra lac, and
Loss,..........................  .. 4-o therefore called so. M ajor Pollock in his

100~0 report on Dera Ghazi Khan states that 80 
Db. J ohn’ s analysis gives very similar ni!l̂ nt*s w^ally imported from Jhang 

results, save that in foreign substances he m, ,. n .
notices I'O of salts of potash and lime, to kited̂  ° °WŴ  sPecimens âc were ex^'_ 
which probably the white spots on the bark
under the incrustations, which were previous- 7SO.—[ 4050 ]. Itaw or “ kueha lakh ” 
ly noticed, may he due, from the her tree. Delhi.

Shell lac, “ chapra.” M b . H atchett’ s an- _ e,, 
alysis gives— /51.—[ 4182 ]. Lac on the her tree,

* Jyula,) exhibited from Kangra.
"  Coloring matter, ”  "  "  oa where lt grows at H irip tr and Hurpiir. -

Wax,.. .. .. .. .. 40 Specimens were also sent from
■ Gluten, .. .. .. .. 2-8 Hushyarptir (4079).
Loss,.. .. ....................... 1-8 Lahore (4181).

—  Glljrat (4141).
,  ,  Jhilam (1461).Lac resin can be procured pure by solution KapUrthaJla (4173) 
in alcohol: it makes an excellent varnish.

It is soluble in dilute hydrochloric and ———--------------- ----------———■
acetic but not in sulphuric acid. , W 8 .. DlctlonM7 o£̂  a?a tenca,. .
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7 5 2 . — [ 2507 ]. Lac on the“ dhak”  from the upper parts of the province the “ b&r” lae ap-
Jalandhar and Kflpfirthalla. Pears to be tlie commonest.

The leaves of the sample of dhak branches were 7 5 4 .— [ ], “  Lakh dana,”  seed lae.
covered ~with a. blackish dust-like soot, which had a This ia exhibited frem Lahore (N o. 4115
slightly sticky fed, I could not discover the nature , . / at ■. „  •.... i .. . , , .  , .,:t . . .  and lb ) ,  Amballa (N o. 4360), and Delhi,of it by the imscroscope, under which it presented the „  1 v n
appearance of a surface of confused blackish parti- _ L  ̂ J" Shell lac “ chapra lakh,
ctea placed without any order or system. is exhibited from Delhi (No. 4051), Lahore

The following extract was communicated (4114), Gujrai (4142), Dera Ghazi Khan
by the B et. J, S. Woodside of Kapfirthalla (4613).
relative to the lae insect. LAO j j y j j

“ About three years and a half ago, or in October . . .  r T , , .
1860, (I believe it was) the Rajah's Oudh Agent sent 4937 }  . , dye, “ halted
up a man from Ikanna with about three maunds of the Utilli, m a liquid form. MlJJSXCX-
iac, containing the insect in its transition state from 3?a.L COMMITTEE.
the chrysalis into the working animal. The Oudh 757.__[ 4469 ]. Lac dye “  kjrruzi ”
man remained some 18 months at Phugwma and ^  Ludhiana. ' Bxxxu M ax,.'
instructed, the man now in charge m the science of
lac cultivation. He says they took the lac from the This dye is obtained from the lac previously de­
vessel in which It came, put it into detached portions, scribed, by treating the crushed lac with water to dia­
lled up in little bundles of grass (somewhat resem- solve the coloring matter ; as before observed, it is 
bling the rush butterfly cages wc used to make in Ire- best that the lac should be gathered when the in­
land). These bundles Were tied to the larger branches sect is within the lac concretions as a small oval 
of the dhak tree, and as the insect appeared it found body consisting apparently of nothing but a soft red 
its way out from the bundle onto the branch and soon substance nearly liquid. If the lac is not gathered 
made its way up the smaller branches where it com- till after the insect has escaped from its resinous 
menccd its. operations. This was in November, envelope, the quantity of coloring matter obtainable 
There seems therefore to he two seasons for its labors, is very small,
the cold season and the rainy season, the one com- The dyes exhibited are liquid, they are much used 
mencing in November and .the other in June. .The for dying silk ; but very seldom, on account of the 
November crop seems complete in February, and the expense, for cotton. This coloring matter is used also 
June crop in September. It is not gathered however in preparing the red leather of Nfirpdr, and other 
till the insect leaves it for the succeeding season, places.
The insect has no wings (so my informant tells mo) * The lac dye of commerce is prepared by evapo- 
butit is carried by the wind from tree to tree. It is rating the colored tincture to dryness, when the residue 
also carried by insects and birds, to whose feet it J® formed into little cakes, two inches square and half 
adheres, and thus soon spreads over an entire forest, an inch thick ; these aro of various qualities and are 
At first it was placed on 5 or 6 trees at Phugwara. marked with different letters by which the quality 
Now it possesses over 100, and is likely to spread >s recognised. By the analysis by Db. John, one of 
very extensively ere long. This last crop was 1| these cakes yielded in 100 parts, coloring matter 50, 
maunds. The insect is indigenous to the Punjab. *eslii 26, solid matter consisting of alumina, plaster,
It is found on the pipal, the bar (banyan), and the chalk and sand, 22,
Mi, &c. A man tells me that a single tree in his The cakes when prepared for dyeing are dissolved 
village (a bar I believe) yielded Ks. 12 worth of lac in dilute muriatic acid, and tin is the mordant. The 
the last season.”  lac is used to give a scarlet dye.

7 5 3 .  — [  ]. Lac o f  the pipal (Ficus Dk' Molf  0D>of Mf lras' as q“ te4 *  Dj!' Ul!f *y , . v « tv t , T f • states that he prepared a superior lac dye, by digest*rehgwm) from Eohtak. L ocal Exhibition  ing 8tick Iac (crude kc) in the coU) in a sligMy
COMMITTEE, alkaline decoction of the leaves of Mmecylon tine-

It is probable also that several of the rough lac torium (M. eclule, Eoxb,) (called kurpa in Bombay), 
samples of other districts are from pfpal trees; in the solution, being applied.to woollen cloth, after
_ _ _ ______ ____—____ _______________________ preparation with a mordant formed of a saturated

* Tha males have wings and not tbo females s the moles oro Solution of tin in muriatic acid, produced a brilliant 
bowever rare,—[Bn.] scarlet dye.

2 H
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MaoCtjIjLOCH mentions that in 1853 the imports in Jalandhar and some neighbouring districts. In 
ol lac to England amounted to 1,200,000 Bis. 1849-50, &c., an insect appeared which attached the

PnrWTWPAT plant and destroyed it completely in the course of a
year. The natives describe the insect as about the she 

Besides the Coccus lacca just described, of a flea, and state that when squeezed it became 
there are several other species yielding red scarlet, and that the plant itself when attacked soon 
coloring matters of more or less brilliancy ,)ecamc of a scarlet color. They say that the cloth
and value. Coccus ilicis is found on the dyers coUecM them in large qualities, and extracted 

Tr , ~ a brilliant color from it. After the plants hat! been
Qiwrcus comfera, or Kermes oak: Coccus deatro7ed the insects themselves disappeared and have
polo mem, form the scarlet grains of Poland; only occasionally been seen since. The plant is found 
and cochineal is the Coccus cacti, which feeds in small patches at Ratoon, K&rtarpfa and Kftp.firthalla;, 
on the Opuntia cocMnillifera, {Cactus each- but does not exist in any other part of the Jalandhar 
inillifera, Linn). Kermes was known to the district. I mu informed it is making slight head way 

, , . , , . tj. • however, but no appearance of the insect can he trac-ancients at a very remote date. It is men- “
tioned bv Herodotus, and often alluded to by ,, ." ,  Jt , ,, „ ,, , ,  , In the genuine eochmeal the female isPlmy; and is the “ .Lola of the Hebrew , . _ ,, , t, . ... ,, much larger than the male. The larval stageScriptures, which word signifies “ worm.”  . . ■ D .,  , , , ,  , °

. L rr ,, . , ,, . m both sexes does not last more than 13 days,I bike Kermes the name gave rise to the term... „  ,, . . .  . that of the pupa 15. The male does not livevermillion,”  “ vermeil, which is now ap- , . . ,, . /  . .. , . . . 1 more than a month. As soon as bom heplied only to red lead, minium, and Ctnna- . . . .1 seeks the female and when impregnation isbar. It is remarkable that in all these spe- . , , ,. m. ' f  ..., „ , . . . , , 1 accomplished he dies, The female Jives aeies the female insect is the color producer, . . . . , . . .„ , month longer, during which period her undo-and that the females are Tory numerous in . ° °  . 1, ,,Tr,. ,. men becomes much enlarged. When theproportion to the males. „
A  species of Kermes has been stated to her arrives, she fixes

be indigenous to India, hut this may be “  to, the P ^ fc » the eggs. where to the 
only the mistake o f translating “ kirmiz,”  unde* surface of the body, and so are hardly 
and “ krimsi ”  now applied to lac dye (and visibl°* aB tbe e^ s aro dlBchar8ed the body 
also to cochineal) as “ Kerm es”  the Coccus thus affol'dlDS a caTity rader ifc “
aids; & c .; but there has been an indigenous which tbe resk . Tbe eSS8 are from 250 
species o f cochineal no doubt, for in the Ja- *» 300 111 ™n.ber, united into a narrow hand:
Jandhar Doab, there was in the Sikh times a tbey are oval and of f  mteMe red cobr> 
species of cactus so abundant and rapid grow- mA covered with a farinaceous secretion,
tag, as to become a nuisance and rewards ^  are hat.cbed ia a fe/V ^  and llke the 
were offered for its extermination, which insects, issue though the dried up skin
however were rendered unnecessary shortly a  ̂ e c ea( mot j01’-
after, as a large number o f insects of some 3 h® ? °od. c“ eh“ eaJ wl“  J  " 'aa f hlbA*d> 
kind of coccus appeared, and soon effected and -ylel(3s tbe beautlful d.vefor Sllk>is 
the destruction of the plant, which is now iinPorted> andcomes^  Bombay and Calcut' 
only occasionally to be met with. ta ’ some of„  *  a« )eal's to ,corae Vi“  Eukhara>

Mb . Tavlok communicates the follow- whence lfc firat Soes tho Af§han traders 
ing information from J a l a n d h a r from S,ndb> KaracM imd BombaL  and theu 

« From enquires 1 have made in this district I find «  bTOUSht ^to the Puiyab through the 
that tho common prickly pear* was very abundant, Peshawar passes by .Kabuli merchants ; but 

_______ ____ _________ 310 doubt the greater proportion is imported
> Tbe plant Opuntia vulgaris, imt. ora., Cactacem D.C. It la __________________________ ____________ _________ ______

•■lommoii in America, wUere a epecies of cochineal insect lives
on it. • (Moqma Tahboh, Elements of Medical Zoology, p. 27.)

ftp://ftp.firthalla
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dii.eei' from Bombay and Calcutta; it finds its cently precipitated aluminous earth with 
way into Kashmir partly by the Bukhara which it combines, giving a beautiful crimson 
trade, but also from Amritsar. It  is almost precipitate. The “  carmine lake ”  is heigh- 
exclusively used m dying silk. tened in its color by an acid salt, such as

Cochineal is found in Central America, bitartrate of potash; muriatic acid makes 
Mexico, *tee., and has of late been much cochineal a brilliant scarlet. As a dye in 
cultivated in the Canary islands, from which Europe it is fixed by tin mordant and heigh* 
in I 806, no less than 1,511,617 lbs. were ex- tened in color by supertartrate o f potash, 
ported. Cochineal is both wild and culti- In  this country alum is used as a mordant, 
rated.* an[} gives the crimson dye. In  order to

“ The insects,”  writes MacCulLOCH (Commer- dye scarlet, some yellow dye, such aa “  har- 
eial Dictionary) “ o f which there are about 70,000 to singhar,”  is employed along with it. (See 
the arc detached fora the plants on which they Class o f  D.ves )" 
feed by a blunt knife; they are dipped in boiling ‘ ' J
water to kill them, and then dried in the sun.” They 7 5 8 .— [ .4578 ]. Imported cochineal,
ate imported in bags holding about 200115s. each; they Labl't. CrHUtAM MaHBUB SUE-
do not deteriorate by keeping, ft may be added that 
the imports of cochineal into Great Britain is for H° 1-
1856 (the latest year for which data arc available 7 5 9 .  — [ 4659 }. Cochineal, imported
here) amounted to 18,123 cwt„ the real value of PeshaWUT. from Bukhara,
which, was estimated at £391,661, In the London
price lists for June 1864, the price of good cochineal Whence it was imported from Bombay; value, Bs. 7 
ranges from 3s. 8d. to 4s. 4d. the lb. a seer.

The coloring matter is due to a peculiar 7 6 0 .— [ 2508 ]. Cochineal (import-
principle, termed carminium or eochinoline. Jallanfa. ed).
This1 is soluble in alcohol Acids turn the 761>__ [  « fiardwari peori, ”  or
solution orange rod, alkahes to vmlet. The Indian yellow. L ahore Ba. ab. 
vimoua ■ lakes of artists’ colormen are pre­
pared by mixing cochineal solution with re- is d? osi* **urine of cows that have been fed on the leaves of the

■"“PR" - i..■f*"'''”'"1’ ■'—fc-f—r-~ ~ ---------- '—-—  , mango ( Mangifera iitdicaj. -•
* U has been alw Introduced into Spain and Algiers. The ** consists principally of magnesia and “ purreie 

impregnated female* or ones {all of eggs have been carried mi acid,” ns it has been called by SlB K. KANE. On 
■ little,pieces of cactus from the original place to the new one. treating a solution with weak muriatic acid, after

t t ^ s s  “ f  s u n  c™p”™tiou’ yeii°w scai^ c^ stais °£ p ™ acid a™
yowl apart, protected only by a high hedge from wild beasts and °”fca,hed.
violent winds—the egg-hearing females are collected from the This substance is usually met with in the bazar.*; ,
woods and placed in little nests of cocoa-nut fibre or other ih lumps, called “  hardwfirf peori,”—what is called
crawl'all th<!Bgsa *°™ '*“**>tho “ 8BOte **“ “ emerge and “wilayii.i peori ”  is chrome yellow in lumps (ehro- cxawl all ora the nopal or cactus plants, where they soon , - , „  . . . . , ., '
becomo natural:**;; they require protection of mats from rain Dmte °f  lead)< Hardw4T1 lndlcates the «*<*«
and (Moeaeive heat. it is obtained. I am told that a dye made of the

t haaud®, Diet, of SoimeeB. Harsinggfir is sold under the same name.
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CLASS I I I . PRODUCTS OP T H E  VEG E TA BLE K IN G DO M

USED FOE FOOD.

Division I — Substances used as food for man or cattle.

The collection, illustrative o f  this impor- brief sketch, descriptive o f the various kinds 
tank section was very large, but as the jury o f culturable soil, both in the hills and in 
remarked, consisted to a certain extent o f  the plains,— o f  the means o f irrigation,—the 
grains very similar in quality and general ap- principles on which agriculture is conducted, 
pearauce, although they were obtained from — and o f the characteristics o f the agricul- 
different districts. tural population o f  the Punjab.

N ow the general features o f the majority In  order to  do this, I  shall endeavour 
o f  districts being so much the same, as far briefly to consider the following points 
as composition o f  the soil is concerned, it is First, The soils,— including such inform- 
but reasonable to expect that the produce ation as we possess regarding systems o f 
in a majority o f  them should be similar, the rotation, manuring, &c; Secondly, The means 
difference being more in the amount of pro- o f  irrigation adopted; Thirdly, The classes 
duce in a given area, and in the size and o f  persons who work the soil, as these from 
fullness o f ear than in the nature of the their habits and peculiarities will be found 
grain itself. to exercise an important influence on the

There are, however, certain marked divi- productiveness o f  the lands under their treat- 
sions of the province, dependent on physical m en t; Fourthly, The method o f  treating and 
peculiarities o f  geographical situation and cultivating the various crops; and, Fifthly, 
climate, which exhibit diversities o f produce, The produce itself, as to its quantity, quality, 
and these divisions are further noticeable its cost, and the profits it yields to  the agri- 
from  the change o f  nomenclature which as oulturist.
w e pass from one to the other, wo cannot The consideration o f the implements o f  
fail to  observe both  in the grains themselves, husbandry in use in the Punjab would be 
in the soils which produce them, and in the here out o f place, as there is a special class 
implements o f husbandry and irrigation by in Section 0 , assigned to models and speci- 
the aid of which they are cultivated. mens illustrating the subject, and to this class

In  reviewing the agricultural produce o f  I  would refer the reader for information, 
the whole province, from the rocks and j  Sons
snows o f the far distant Spiti and the fruit­
fu l valleys of Kashmir, to the arid plains o f  I  have already (at p. 123) in a Geological 
Multan, and the river banks o f  the Derajat, sketch o f the province, noticed the different 
the conditions o f  cultivation are so various, kinds of soil which characterize the districts 
that it will materially add to  the interest o f o f  the Punjab. I  shall, therefore, in this 
this class, as w ell as illustrate the specimens place confine m yself to a consideration o f 
contained both in  it and in some of the sub- them from a purely agricultural point o f 
sequent ones, i f  I  lay before the reader' a view.



The classification of soils, as has been kind. W hat they have, has almost exclusive 
already observed, is o f a two-fold nature,—  reference to means of irrigation this is very 
either according to the means o f irrigation natural; i f  they had no water, it would 
which are at hand, or else according to the matter little whether clay, sand, or loam 
character o f  the soil itself, though not unfre- formed the staple of their soil, as the average 
quently the terms in use are the result o f rain-fall is at the utmost not more than 8 or 
a combination or confusion o f both together; 10 inches, it would bear nothing but jungle ;
in some places also, the use o f artificial hence the whole attention is drawn to the 
fertilization furnishes a fourth kind of name fact of there being means o f  irrigation o f one 
or distinction. kind or another, and the lands are distin-

After perusing a series o f statements col- guished accordingly; Second, The districts in 
lected for the Lahore Museum in 1860, deS- which Punjabi terms are in vogue,— Chamh, 
criptive o f the agricultural produce of vari- Bold, Dorangi, Doahahi, Misl, Maira, Tiba, 
ous districts', it is evident that the different Kalrati, Shor, &c.,—which I  shall describe 
nomenclatures of soils have certain limits, presently : they comprise the Jalandhar, Bari 
or divisions o f the province within which and Bichnab Doabs, as also the Jach and 
they are current. Sindh Sagur Doabs, in such parts o f them

Some doubt must unquestionably attach as land is distinguished by soil, and not 
to these divisions when it is remembered irrigation appellatives; Third, The dis- 
that the native officers and assistants em- tricts in which Hindustani terms-—Khadir 
ployed in making out the settlement records Bangar, Bausli, Dakar, Domat, Matyar, Bhur 
often introduce terms which previously had or Bhor, &c., are recognized: these comprise 
no local currency. Making full allowance the Cis-Sultej States, Ambalah division, and 
for this, however, there is still evidence o f a the districts o f Giirgaon, Delhi, Hissar 
pretty clear partition o f terms indicating Kohtak and Sirsa.
difference o f  soil. This threefold classification is only gene-

First, there are certain hill districts o f  ral, and no doubt there are districts where 
greater or less elevation, either Himalayan either or perhaps all the names are under- 
pr Sub-Himalayan, like Simla and its States ; stood ; but the distinction is certainly true 
and intramontane valleys, such as Kangra, in the main, judging from the use of the one 
Kashmir, Hazara, and Peshawur; and sub- set o f terms or the other in  the various 
montane, such as the southern margin of the districts from which the returns have been 
lowest ranges, known as “  Damani-i-koh,”  received.
from Bhimbar to Bupar, or on either slope The classification of land according to 
of the Pabbi range in the Guj rat district, means of irrigation is understood everywhere, 
which have names of their own, resulting Even where terms descriptive of soil are 
partly from peculiarities o f situation, and employed, any or every class o f land may also 
partly from difference of race. To these I  be described as “ chaki,”  i f  it is watered by 
shall devote a separate notice. wells; “ dbi," i f  by ponds; or “  chalars

After eliminating these, the rest of the (to he described hereafter); “  sail&bif i f  by 
province exhibits three main classes of no- flood and inundation o f rivers; pdm mar, if  
menclature:— First, Those districts (like damaged by drainage floods; and “  bardni,"
Jhang, Gugaira, Multan and some others,), i f  dependent on rain. These names thern- 
whose cultivation is so poor, that were it not selves indicate the source of the water o f  
.for canals, wells, or the hanks of a stream, irrigation.
they would have none at all, appear to have In Multan and Jhang, and some other dis- 
very little nomenclature o f soils according to  tricts also, where these irrigation distinctions)
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have been noticed as the only ones in use, the neighbouring landowners, who is to 
the term nahri from (“ nahr,”  a river or possess the new tract.
canal) is used to signify lands watered by As regards the revenue assessment of lands 
canals ; and in Multan, whore cultivation is thus thrown up, or the reduction o f rent on 
almost entirely dependent on that system o f account o f fields washed away, it may he 
multitudes of branch canals, which is charac- mentioned that there are several methods em~ 
teristic o f the district,* there are several ployed in different parts of the country for 
terms in use having reference to this method ascertaining the value and extent o f  the al- 
o f irrigation. In  the low tracts o f Bajwat in teration required. In  the Punjab sometimes 
Sealfeot, and of Andar in Gurdaspur, which are the “  chak ”  system is followed, whereby low
intersected by a regular net-vvork of streams, lands likely to be affected are divided into
the terms “ hub',”  from kul,a water-course, plots or chaks,, and at settlement genera! 
and “  pail,”  a rich kind of loam, are used to rates are fixed for each, which rates are ap- 
signify lands under this species o f irrigation, plied to the increment, whenever it occurs ;

’ l l .  yye now come to the “  Punjabi sometimes the system o f merely taking up 
series”  o f soils. each case as it occurs and reducing or in-

The plain districts o f the Punjab are sub- creasing the rent after actual measurement is 
divisions o f Doabs,t i. e., tracts o f country' followed.*
between two rivers, l'hese rivers exercise Occasionally, however, the river brings 
an influence over the soil to a greater or down masses o f sand instead of rich soil, and 
less extent, on either side o f them, and the then its effect is the reverse o f fertilizing, 
existence o f this influence is proved long after Beyond the immediate vicinity o f  the river, 
the actual proximity of the stream is passed, there will he land varying in quality accord- 
by the slight depth at which water is obtain- fog to circumstances, and including a nam­
ed from wells, and by the productiveness of ber o f kinds o f soils ; rohi, doskahi, &c. 
the soil generally. Approaching towards the centre o f the Doab

In. the immediate vicinity o f the stream, the influence o f  the river is less felt, the 
there will be tracts enriched by its alluvial wells yield water at a greater depth, the 
soil, and fertilized by its inundations. The poorer class o f soils and Bariu.u tracts become 
perpetually shifting currents o f the Punjab more frequent. In  the centre of the several 
rivers form, one o f  the most remarkable Doabs, west of the old Grand Trunk Hoad 
features. Large tracts o f land are frequent- from Pirozpur to Jihlarn, and equidistant 
ly carried away from one place, while at from the influence of the rivers on either side, 
another part o f the stream, a rich deposit o f i3 the “  bar'’’ tract, generally higher in level 
alluvium is thrown up; and it not unfre- than the rest, almost wholly covered with 
quently becomes a source of dispute among stunted jungle, and good only for grazing 
— •-----------------------*------ ;------- -—--------------------t  grounds for the large herds o f cattle and

* See First Keport of the AdmMstration of the Punjab, para. ft1a wkich are rearec] fo such districts.
150, also in Class III., Sub-class (D). Dyes, where further men-. > . . .  ,. / ,  Q A  j ;
tion of the Miiltan canals is made in connection with indigo I n  these parts, w h a t cu ltivation  th ere  IS, 13 
cultivation. I believe the number of the small canals that tor- (JBp ericfeai- oa rain , Or on w ells Sunk to a 
mcrly existed was reckoned at 267. m  j  .v

t The names of the Doabs are in all Instances (excepting the v ery  considerable dep th , 
first or Jalandhar Doab) the result of a rude attempt to join . __ ____ i ;___ j—+-
the names oi' the S e e n " ^ j  aT d te « in  1858, thd taby  d »U n .w a s  51,288 and the gain by alju-

l  Then between vion 12,060. In 1859 these figures ba-amr 28,071, and IS,502
Z  u  vl and Chiab the ’rnhnah m ob ; between the Jihlam respectively. A full account of the system at settling cases of 
“ L t i ^ l a s t W a h u p t o t h e l n d u s ,  alluvion and diluvlon will bo:found in th<. Fblanclal Comnns- 
Z L  from that river, audit is called A M  A « r .  “ the rioner’s Circular, Mo. 81, dated 7th September, at page M2, oi
ocean of the Sind”  (Indus river). « »  Volu31° tor l m
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It Is now time to describe the various entirely dependent on rain. Nin  the heart 
hinds of soils, beginning from the bank o f the o f the Biehnah Doab, as we recede from the 
river, and moving inwards towards the B-avi, the country is saline, hence locally 
“  bar ”  tract o f the Doab. called “ kalar,”  and higher up, c‘\harkim

1. Deposits o f moist alluvium extending malial,”  from the prevalence o f wells (ch^rk.)
along the bed of rivers, on which grow The first variety o f soil is the “  rohi,”  
tamarisk ( “ pilchx” ), “ sarkanda,”  and the which is a stiff loam free from sand, breaks 
“  munj,”  (large grasses, o f  the species Saevka- into large clods, and is the .finest natural 
turn.) are called Ma. soil. I f  the calcareous concrete known as

2. Land periodically inundated by the rise “ kankar”  or “  roiy”  is mixed up with 
of the, river is called bhet. I t  often has an rohi land, it is called in the Gujranwalla 
efflorescence o f “ reh ”  or “ kalar”  (sulphate district,.-“ ka&rathtt”  it is then not so pro­
of soda), which renders it less productive, duetive, it  often occurs in the neighbourhood 
In  Lahore and neighbouring districts all the o f barren or “  kalri”  tracts. In some places 
low lands are called “ banjar”  or “ khachi,”  the loam is apt to split into wide fissures, 
and in some places “  hetar ”  and “  sailaba.”  and there it is described as “  phatwi rohi,”
In the le ift  district, where there is land there is also a day Boil called “ pail,”  which 
inundated, the land adjacent to the river is a fluvial deposit and found in sub-mon- 
ia called sail&li; this describes land that tane canal irrigated tracts.
|a not periodically inundated itself, but is In  the next four kinds of soil the distlnc* 
adjacent to land that is, and is thus con- tions are based on the proportions o f sand, 
staatly moist ; 2nd, “ kaehlii,”  consists o f Thus, dushdhi or dosaM is the same as rohi, 
rich loam over sand, periodically inundated except that it has some sand in it. Mm- 
during part o f the hot weather and the rains, again has more sand, so that the soil is half 
In  the desert the soil is all sand, but where and half sand and clay. In  “  maira ” soil, 
the jhand tree grows it is called “  jhandi the sand predominates over the clay ; and 
wall thal,”  it consists of a mixture o f earth “ tiba”  is almost entirely sand, in fact it 
and sand, and is good. Manured earth round sometimes occurs as hillocks o f pure sand,

• the villages is called “  puwah or puwdr.” *  where it is known ns “ r e t v o f  these terms;
8. The next aeries o f soils do not oceur the word doshahl literally means “  doubtful,”  

in regular order o f  succession, but they are, that is land about which there can be two 
in varying degree, good culturable kinds o f (do) opinions (slu'd); it consists of fields of 
land, and where they do occur they are in which part is high and sandy and part is 
that portion o f the Doab which falls more or good soil.* “ T iba”  means a hillock, and 
less within the infl uence o f the river. the term is especially applied to uneven sandy

The land next beyond the “  bhet ”  soils, ground o f a somewhat high level. Such poor 
and which is beyond the influence of inunda- soils as the last, occur in the central or “ bar ’ 
tions is genetically termed in some places lands, which are mostly sandy tracts of jungle 
“ desya’ ’ and still further inward “ dcs”  and grazing grounds. In other districts, 
and also ufcar, in contradistinction to hetar.
In  Lahore and Amritsar, “  tnuhjah”  is a
generic term applied to all the higher lands *1 ^ *?“  t“ ,the is»  11 °  means “ partly sandy”  (chhiU = sandy soil). But fl*  above
above and beyond the range of inundations, i9 pr0baWy the comet, ana t o  its bountarpartinthc' ûaiie. 
and “  banjar ”  to land situated still higher, and ttal, “ dotnai," which has precisely the same signification.

°  WTI.SON (Glossary.of Indian Terms.) gives domat as equal to
____________________ '■■■■■ J___ do mam, two Mnda ot earth mixed; be also gives dosbabi, as

meaning land hearing two harvests, bat give* no authority' tor
* Jaorual Agri-Rort. Society ot India, Vol. V lll,, p. 51, l this latter interpretation,
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as Gugaira and Shahpur, these bar tracts are tracts o f country which are affected in a 
very extensive, and have a peculiar growth o f peculiar manner by some local cause—-lands, 
shrubs, grasses and plants, which are full o f  which i f  that particular local influence were 
interest to the botanist, and some of them o f  absent, would in their nature fall under one 
value economically., or other of the ordinary denominations o f

The following extract from Captain {now soil. W hen these influencing causes are 
Colonel)  Elphinstone’ s Settlement lie - present, the quality o f the soil in an agrieul- 
port on Gugaira, well describes the products tural point o f  view is changed, and aecord- 
o f the “  bar ”  •—■ ingly it receives a new name.

“ The remarkable similarity in tho vegetation of Where there are low tracts of country, 
arid regions, separated from each other by many and which owing to their depression receive 
degrees of latitude, has often been a subject of notice, the water that runs off from the surround- 
Thus not only the physiognomy of tho plants which { higher lands! and jn which alao duTjn„  the 
are found m the bar of this district, agrees in a • ® .
remarkable degree with those said to be met with in because the drain -
the wastes bordering on the Caspian sea; but most a§° c' lsnnels are insufficient to carry it all 
of the genera which abound in the southern steppes oft, such tracts are called “ chamb." This 
of Russia, have representative species in this part of lying of the water causes the soil to be heavy 
the Punjab. I need only mention the Salsolas, Sali- and blaolf, or dark in color 
omdas and Suedas, which cover every patch of I f  the ]ow tract where the water lies in 
saline land, and are largely used for the manufac- . . .  , _
turn of sajji, or impure carbonate of soda. The *'"18 manner happens to fee by nature rohi 
kurreel (Capparis aphjlla), the jhau (Tamarix ânĉ > then it is called “ chamb tohi," and 
inAica), the furash (Tamarix orientalis), and the yields good crops of rice and gram. I f  ill a 
her, (Zizyphus vulgaris), which compose almost high tract the soil has indications o f saline 
the whole tree vegetation of the bar, have analogous efflorescence, it is Called “  chitta rohi," from 
species on the shores of the Black sea and the banks , .
of the Volga, Tho same resemblance may be traced 18 J 1 6 f 0 OT’ ^le c w^ea  ̂ 13 °^en 
in the herbaceous vegetation, which here chiefly con- notwithstanding.
sists of Peganum, Alhagi maurorum (gewtnsa of I f  the chamb tract be upon “ maim,”  or 
the natives), which forms the chief food of the camel, “  tibba" soil, it forms unproductive hard 
and of various chenopodaceous plants, with grasses jungle, which bears little else than grasses 
of the usual species mot with in the North of India. l „„ n „ lriU,  , ,  „ '1 1  11 V  < a  • , , such as khaskhas, dab, the leafless canerThe khasknas (Anathermm mumcatum)  abounds tOn (r< „ . , • *.. ■
the banks of the rivers, and is .exported in large quan- v aPParls  ̂wphylla)y the jal {Salvadora), and 
titles to Multftn and Lahore; and the Saechctrum such like jungle produce, this is called “ ban- 
noenja, or “ surr,” covers immense tracts of inundated ja r "  or “  chamb lanjar." The name banjar 
lands, and forms the chief difficulty of the agricul-, is also given to any hard barren tract and 
turist, as it rapidly encroaches on the cultivation. ajso jan(J allowed to lie “ fallow”  is described 
The useful popes made from this grass are well known; , .
and here I may observe, that .Da. RoVLE in his work _   ̂ ‘ , (|
on the fibres of India, states, on what, must have been Ihese banjar tracts are subdivided in- 
erroneous information, that cordage is made out of different kinds. “  Kalr”  is that which 
the leaf of this plant. The sheathing petiole is tho produces nothing but grass, which springs 
only portion used : the leaf itself is brittle and is in- up only during the rains; it is not arable and 
variable rejected by the native manufacturers is a little impregnated with Saline matters ’ '.

The names above enumerated, describe all «  Shor”  is a kind o f barren land, which 
the principal varieties of soil, hut in passing swells after rain and yields *‘ reh ”  an 
over a district, we are sure to  come upon efflorescence which consists principally o f
— ----------------- -— ---------------------- ------ ---------- --  sulphate o f soda, and is fetal to the pro-

* A very etrUdng account of the bar tract is given to the ductivenCSS Oi an y  Soil. A  th ird  . c la ss  o f
First Aimiaieuatton Report ot tho Punjab, para 8. ' banjar land, called utar, is a hard level plain
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perfectly unproductive, which has a hollow The other term, hangar, includes the high- 
sound to the tread. er lands, answering to the generic terms

Goera or nyain, is not properly speaking “  des”  and “ mahjah”  in the 2nd series,
a kind o f soil. It is a term applied only to In  this tract the wollftrequire to be sunk
lands in the vicinity o f wells and villages, deep. The water is met with at from 30
which are abundantly irrigated and manured, to 60 feet, and there is abundant,
which is the great distinction. This is the. In short, these terms are descriptive rather 
most productive soil, and on it are planted o f tracts of country according to situation, 
the valuable or “  zabti”  crops, sugar-cane, Ac., than kinds of soils, 
cotton, tobacco, poppy, &e. Actual desert The kinds o f soils into which they are 
aoit is called “  tlial. ”  M ajob-.Ge2T.ebal sub-divided are as follow s:—
C l a r k e  mentions that in Gujranwalla the “  Bydi ”  is rich land near villages, sub­
tract o f country along the river on which ject to constant artificial irrigation, and ge- 
the villages are mostly situated, is called nerally fertilized by manure like the “ .goera”  
genetically “ kandi.”  In  Shahpur, where the of the other series.
old bank of the river runs down the Doab, “Bawsli,”  is a light loam producing all 
the land is called “  nukka,”  while ill other crops, except rice. It  is soft and easily work­
places, land situated in such ridges are des- ed, consisting of clay and sand; it is mostly 
i|ibed as “  dhaya.”  * like, though superior to the “ doshahi”  in

In the Jhilam district manured land is the Punjabi series. Heavy clay land where 
called “  hail.”  “ Mera,”  is good land; “ las,”  the water lies, and which is good for rice and 
somewhat inferior; and “  rukr,”  is bad soil.* gram, is called ddkar, answering to chamb 

These are the principal names for soils of void. Bakar is had dakar, which will only 
the “  Punjabi”  class, but the list does not grow rice.
profess to be exhaustive, there are no doubt “ JSMr,”  answering to “ maira," is a light 
many other terms in local use, probably sandy soil, the better kinds of it produce 
varying from perganah to perganah, and even bajra, moth, mash and jowar. Low lands 
from village to village, but such minuthe like chamb, that receive the drainage of 
cannot ho entered on in a general sketch like neigh bouring uplands, and cannot carry it 

j. the present. off so that it lies, are called “  choil." They
I I I . I  pass on to the class of “  Cis- are unproductive for want of drainage. High 

Sutlej”  nomenclature. This is more or less tracts from which the water drains off quick- 
that o f Hindustan. This division of soils has }yj are called magra and thalli.
been very clearly described by M e , W ye- O f the regular Hindustani terms, “  mat- •
taeo, in his Report on the Settlement of ydr”  is the equivalent o f “  rohi,”  above dos- 
Ambalah, to which I  am much indebted for cribed; mis an of “ mm,”  and “ domat ”  of 
information on the subject, «  dosdht."

The two great divisions o f land are khdclir py . I  now come to the nomenclatures 
and bdngar. (Not to be confounded with 0f  the hill districts, including both hills and 
the sterile “ banjar”  soils o f the Punjabi intramontane valleys. W ith  regard to these 
series). Khadir are low lands that owe their the names and distinctions of soils are few, and 
depression to having once been the beds of in ffiany districts not recognized at all; nor is 
rivers, or levelled in some way by the in- this wonderful when we consider the nature 
fluence o f river action. Khadir would be 0f the country, how for the purposes o f culti- 
equivalent to “ bent.”  in the foregoing series, vation any site has to be seized on, where a
. ....if—  ------ ----------- l----- ---------- -— I---------  level field can be constructed, and irrigation

* BBXHKRHTll'a Settloment Report of the Jhilam district. is available.
2 i
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In the Kangra district the main diatinc- The sixth class of land is called “  lurah,”  
tions appear to he, in the fact of one harvest this is of inferior quality ; by the passage o f 
or two being yielded: the first land is do-fasli, water over its surface it becomes furrowed 
and the best of that again is called “ UUehi,”  and uneven , “  algad.”

0  «  ml*,”  or “  larMf - which Colohei. T ebmes- The seventh kind, or “ dag ”  land, is also
heebe says, may bo translated “  homestead.”  bad, is at a distance from the villages, and in 

The second quality of do-fasli land is called only once cultivated in an interval of three 
“  dalanur behaoli.”  The third kind o f land or four years.
is e/efusli, that is, land that only bears one An eighth bind is “ dab,”  this is good 
harvest; while such land as ia often allowed to land and is retentive o f moisture; it yields 
lie fallow, is called “  bahun banjar.”  Irriga- with manure two harvests, 
ted land is distinguished as “  kuli, ”  from “ Tand”  is the ninth kind; is described 
“  kula, ”  a water-course, unirrigated, as in the original vernacular paper, as “ cbu- 
“ utar,”  (or upper land).* ghar," moist and cool, and retentive o f

In the district of Bunnoo, the terms in water, 
use are distinguished by the soil according to “  Hawar,”  is a tenth kind; the word, is 
its irrigation by canals or other water-courses, probably a corruption o f “ bamwar,”  as it is 
and also by its capacity for producing one or described as perfectly level, and it produces 
two harvests. ISTahri or chahi (land watered neither grass nor juifgle, and is cultivated 
by eanal or well) is here called “  tandoi." only once in two years.
Barani land irrigated by rain is called “ Abi ” land, is a distinction also recog-
“ waeholi.”  Desert land or tbal, is called nized in .this district; and lastly, “  lalmi,”  is
«  arnia." a kind o f laud of which, however, no parti-

With regard to the Kuhat district, the De- culars are given, 
puty Commissioner, Captain- Shobtt, has In the Hill states of Simla, I  am informed 

* communicated the following information:—  that the difficulties of cultivation generally,
The best land is called “  bari,”  that which and the ignorance of the people, combine to

is near the villages, like the goera or riyatn. prevent a discrimination o f soils; but this is
I f  manured it yields two harvests. not altogether the case in these submontane

The second quality of land is called “  ek- districts, which though they have not the pe- 
fasli.”  'It is not manured, and yields, as its cftliar crops and the rigid climate of the 
name implies, only one harvest in a year. higher regions, are yet quite distinct from 

The third quality is distinguished by the the districts o f the plains. To illustrate this 
name “  shand,”  this is allowed to lie fallow class of district, I extract from Me. Met.- 
for two harvests, and is then cultivated only title’s Ambalah Beport, an account of Ko- 
for the rab?. tahah, one o f the submontane districts in

The fourth kind is “ math,”  it is a good the Ambalah border of the lower Himalaya, 
quality of land, and is retentive o f moisture, and close to Sirmur. Many of the products 
and will, if  manured, yield two harvests in the contained in the collection were derived from 
year, thence and from similar States, and these

The fifth kind is “ regi,”  that is mixed peculiarities therefore deserve notice.* Mb. 
with sand, or adjacent to the bed of a nallab Melville writes 
or hill stream, “  shelah,”  which has washed ;.........................................  ■ • .■
down quantities o f sand. * The natives give generic name “ cttman-i-toh ” (Persian)

_______________ ______________' ■ ■ ■ ■ ■ - -' ■ or " kandi,”  to the low hills that form the basis of the higher
ranges, and in which such hill States or Kotahah, and others 

* Thege names are on the authority of Ooh. ThEMENHEE’RE, are situate.
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“ This tract of country is at present bounded, on marked that as a rule they produce but little, 
the east and west by the Sirmfir territory; on the and aim08fc all Hill states are obliged to im* 
north-east by the country held by the Pattiala Riga ^  M  ^  8oil is generally good,
. (comprising. Prtnorc)' j 'and on the west and south-west \ ,
by the plains, which betong partly to the Meev, and though often it IS worked With great dlffi- 
partly to the Ramgarhecah Sirdars. In shape this Culty on account of the quantity of stones 
hill tact is more oval than anything else. it contains. In all the lower hill regions es-

“ There are, two main ranges of hills within its pecially, the formation consists of congiome* 
limits ; one on the east, the other on the west side, rafces)) m  flf Wocka and bou]der3 0f the pri-
and both running through its extreme length. Be- , „ , , , , , , i„ .v , , , . mary strata ot the higher hills, and hencetween these ranges, there are numberless spurs branch- J ® r  .
ing out in all directions. The western range is con- the fields are found to be encumbered With 
nested with the plains by numerous ridges sloping masses o f granite and slate. The cultivators 
down pretty gradually. cannot move these, nor can they remove

“ The main ranges are at a considerable elevation them by blasfcing, so the soil has to be turned 
above the plains. No great heat is ever experienced ^  .fc ^  ja W  working in and out
in the highest points ot: them. The eastern side ot J
either range is the most favorable for cultivation, among the stones. The fields are generally 
both the land and crops being better than on their on a sloping place formed into terraces, 
western slopes. , each one being a little lower than the one

“ Before proceeding to detail the old revenue sys- abovR jb . eacb fleld also is edged with a 
ton obtaining in these hills, I will give an account emb#okiaenfc and the water for irriga-
of the different soils. There are 1st,‘ kooluhoo/ or . . , , . _
land watered from koola (i. e., small water-courses ^ion being e. in p PP  ̂ ’
from a stream, &c.); 2nd, ‘ obur,’ or land dependent on overflows them and runs down to t he nex , 
the heavens for moisture—-(bar&nce.) The* obur’ and so on,
land is divided into three classes ‘ Toduh,’ ‘ first Jn bbe UppOT bills cultivated spots are to 
kheel,’ and ‘ second kheel. The 1 oduh land is found wherever there is sufficient soil 
that which is built up into hanging fields (afield is ^  Mbside to make it possible;
here called ‘ hughuree,’ not khet) one piled above r t . ri
the other, very narrow, and universally of very small ĥe fields are always range c m (Traces i 
size. It is known as 4uvnl’ (first class) and ‘ do- a flight o f  steps up the hill side, and are 
yum ’ (second class) by the people. The first quality often so narrow as to be literally like a 

. is that vvflich is free from stones, is manured and pro- stair-case • in fact these little plots have 
duces well. The second is dry, stony stuff, not worth conacc’tion with the European idea of a 
much. The kooluhoo and toduh lands are always „  . ,
Ploughed. The kheeHs that land which is broken The edges of the terrace fields are
up on the high slopes of the hills. It is rarely heightened by loose stone dykes, this re- 
ploughed. It is dug np by a small hoe, called * kus- tains the water for irrigation, while an 
see.’ It lies fallow for a period varying from three to opening allows the surplus water to run off 
twenty years. Where the hill side is not very steep, the j f(to ^  ]ower fields.
superficies of soil is deeper, because the. rain does not * Eolation o f  'Crops, Manuring, S f c . -  
wash it away so easily as on the steep sides. In the . .  . ,, ,
first case, crops can be grown at lesser intervals ; hut It i® perhaps not too mue o say 
in the latter case, it is necessary to allow a long inter- rotation is not practised, if we explain the 
val to elapse, be,fore another sowing can be attempted, term rotation to mean the principles on 
The reason of this is that, no kheel iu such localities wbjcb havirig ascertained the requirements 
is ever broken up without it is covered with jungle. ’ coastitu0nts 0f  the various kinds of
The mnglo is cut down and burnt, and the ashes ram- „ ,, ■
gted with the soil, and until first wood springs up no crops, the farmer plants them m suUi older 
attempt is made at cultivation. The method of eul- of succession that when one crop uaa es­
tivating the kheel in the rougher parts of the hills, hausted the land of one of its elements, 
will be subsequently explained. Revel land is called ano(;ber should be planted iu its place next 
‘ seer.’ ”  year, which does not require that particular

Of hill districts generally it may be re- nutriment to ensure its growth, and which
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moreover, by its own exuviae tends to re- On reviewing these practices of rotation 
store to the soil tbe particular constituent there appear, no doubt, some among them 
of which it was deprived by the former that may be beneficial. They are followed 
crop, ' because having been once or twice found to

Such's principle is almost unknown: and answer—they have passed into a custom, but 
although there is a succession of crops prao the farmers have no knowledge of the reason 
tised, it is chiefly observed in lands that of rotations, or how to improve on the sys- 
have been manured, where, in order to make torn they follow.
the most o f the fertilization effected, the Land is often allowed to lie fallow wher- 
next sowing consists o f crops which require ever the owner can afford i t ; sometimes for 
i*ich soil, and the next of those requiring the whole year, sometimes for one harvest 
less richness, and so on. For instance, in only. In  Sealkot ordinary fallow land is 
the Cis-fiutlej States, wheat follows sugar- called “  bahan; ”  when it  has lain fallow for 
cane, and cotton, wheat; thus the manur- more than a year after an exhausting crop 
ing once laid down for sugar-cane lasts for like sugar-cane it is described as “  barhyal. ”  
three years’ crops. Otherwise in the Ois- Not unfrequently, the farmer divides the 
Sutlej States, barley and gram (Gicer arie- area Of his land in half; and for one year 
tinum) follow rice; tobacco follows cotton; cultivates one half for the spring harvest 
sugar-cane sometimes is grown after maize: and the other half for the autumn harvest, 
this rotation is followed also in other dig- Next year after this, the half that was used 
tricts. for the spring is not again cultivated till

In Multan, turnips and “  mfili”  are grown the autumn of the following year, (lying 
after “ jowar”  ( Holem sorghum)  and wheat, over two harvests,) and the half that was 

In Hazara, barley for the spring harvest, used for the autumn, lies over the next 
is followed by maize for the autumn—  spring and autumn, and is cultivated again 
“ moth ”  (Phaseolm aconilifolious)  for the for the spring following; thus each half lies 
autumn by wheat in the spring. Cotton over two harvests before recultivation, 
in autumn by maize in spring: “ channa”  Manuring is much practised in the viei- 
(grarn)  by wheat. nity o f villages, but beyond them only for

In Gujrat and other districts, wheat, the best crops, such as sugar-cane, cotton and 
maize, barley and jowar follow in succes- rice, where grown near wells. Some kinds 
sion. As these are all cereal grains, they of crops, as poppy, sugar-cane, maize, <fce., 
cannot relieve the soil much. require, or greatly benefit by manure.

But in many districts it constantly happens Every village has a place where manure, 
that year after year, the same crop is sown—  consisting of ordure and ashes, and every 
fallow being the only rest, the land gets. kind o f refuse is heaped : sometimes the 

In the Kangra district, where rice is the owners possess separate heaps. The right 
important product, a system of rotation which to a share of the manure is not unfrequently 
appears almost fanciful, is carefully observed a cause o f dispute.
in growing the different kinds of rice. The manure is seldom or never used fresh,

“ Sdsmati”  rice is invariably sown in the it is allowed to accumulate from six months 
finest kinds of soil, after linseed and wheat, to two years, after which period it is not 
and the same variety of riee is never sown kept, as it lose3 its fertilizing property, 
two harvests running on the same soil. And Sometimes the manure is put on the land 
Mb. Bayley remarks that as the varieties before ploughing and gets mixed in, some- 
of rice are almost innumerable, there is times it is added after, and sometimes also 
ample room for succession. 1 it is applied by hand labor after the crops
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 ̂-̂ v m ^   ̂* . .  , \ 1 ,t~  1 /}a®hhave sprouted, two or three times over, es- the lowlands during the winter, are much bought
peeially where the soil is pool*. For the ®̂tw' I remember a ease in which a civil action was
crops of the spring harvest manure is laid brW*8$* “gainst a gadili (sheep farmer), by the own-
down in October; for those of autumn, in f  ̂ V ” iT^e ** ^ W h e c n f a ̂ the habit ot folding his sheep for many years, m order
J aD to compel him to continue doing so,”

Besides this kind of manure, decayed The fol]owi extract relating to Kail.
leaves are esteemed, and worm-eaten wheat aVa is j, a licable to all the hm dis.
"  t!.10uSht c l i e n t .  In indigo making tricts 0f  similar situation.*
districts, the indigo plants after steeping, , , , T ,, °  “ Every cultivator heeps up before his door or
are used as a valuable manure. In the under his house the dung of nll the sheep and cattle,
Kangra valley, m the low watered tracts at and mixes these with the dry grass and loaves used 
the foot of the lowest ranges, and in Sealkot for littering the animals. Oak, pine and rhododen- 
and Gujrariwalla, along the banks of the Deg, llr0“ leaves are most used. To this are added the,
where much rice is grown, chopped straw drif  cf psulf  f ppies a™1 the sMla of walnuts,

3 nn ■> 1 , 3 1 with refuse chaff {bhoosa) when not required as fodder
and offal are largely used as manure. indeed this branch of rural economy is well attended

In the Gujran walla district, a habit pre- to, and these substances having lain during the winter 
vails of laying down ashes from brick kilns months are found to be well mixed and rotted in 
on the floors of cattle sheds. The ashes spring, when they are applied to the soil both at the 
protect the cattle from the cold ground dur- ta,ne *01v“n§ a'id after the plants appear above the 
mg the night, and next morning being car- sroulu1'
ried oat with the litter, becomes exceedingly II. I beigaxioh.
fertilizing as manure. t i . . ,... , Is firstly effected by natural causes—-ram,very often the stubble of sugar-cane and „ . ,J , , . rivers, and inundations, &c. In almost everyrice are set faro to, the charred remains, . district there are portions which are out ofbeing considered very fertilizing, ,, . . . .  ,. ,„ 11 , the reach ol artificial irrigation, and so areThe sweepings of old brick walls are also .___  , . . , , ,, xi , ,  r , ,, dependent on ram, and whole crops are of-spread over the fields. In some places the 1., ,, , , , .  , , ,  , 7, ten lost lor want of i t ; but there are onlyearth that has crumbled from old mud walls „ , .  , „ , , , , J, a few kinds of crops (e. q., gram) that are as' is thought a good nianure.f . . .

r, ,7 , . x ex, a universal rule, left to the care of ram.It would appear that m some parts of the , ,7, 7 ,1 .. , r • ,. , ,, , r ■. .5 . “ Moth, and other interior pulses, are ereat-Ambalah division, a practice exists of occa- , , ’ , , ’ 6„  . , . , ly dependent on ram.sionally growing a coarse land of millet, „  . ,. , , „  . , ■ . , • , - Some crops will not grow without artificialsawank, ( Pamcum frumentaceum.) which 13 - . , • , , , ,, , ,7 7 irrigation, such as poppy, tobacco, and sugar-
ploughed into the soil green as a manure. ., x 1 XX 7 „T T. ... it . cane: the two latter crops, however, willIn some districts of the Deramt, the urmo ... , . . ,- 1 • , 1 J grow without irrigation in low tracts nearol camels is valued as manure. . . , . . . . .  , . ,T ,, ,.. . . . , . . , principal rivers. This is especially' statedIn the hill districts, manure is of the 7 , 5, -  > . .. , . ,. . .  ; ’ “  . , , to be the ease in the Ambalah district,
greatest.importance, and land is almost al- • ,, „ , . . . , .1 . .. ’ . Earn generally falls twice m tbo year: mways manured before sowing. , xir\c v  , ,  ... . the cold weather it benefits the spring crops,Of Kangra, M e. E, C. Batuev, writes —  , ,, , „ ,  .. „  . 0 1, „  , ’ and the regular “  barsat,”  or ramy season,

111 Kansra ths droppings of the flocks of the hill „ pndl1xpa fl.fi -mfiimn cron
shepherds who bring both sheep and goats to feed in P „  . ' ' . „  • ’ T>a u i  nh Earn failing in Bmsdkh, Jeth, and the first

‘  ~ ~  I ‘ “  --------- half of Ear (April, May, or early in .Tune) is
* MEIAVILM’S Httshyarpto Beport. _ _  __  ___ ____[___________________
t MAJO» CLARK® gives the following proportion of manure

aa giyeii to crops per ooro:—38 cart loads to wlieat; 48 to * Clegbom. Notes, on the Vegetation of the Sutlej VaUcy. 
poppy ; 56 to tobacco ; 40 to cotton and “  makai" (maize); p.,7; also in the Journal of the Agri.*Hort. Soc. of Indio, yc),
48 to sugar-cane and turnips; andM to mustard. ’ XIII., p. 4.
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injurious: but for the last half o f  Ear (J  uue) inches at Gugaini, and say i  inch at Multan, 
it is good, and the land becomes “  watar,”  in the Bari Doab.”
or soft for the plough. A fter this, moderate In the Bari Doab the difference o f fertility 
rains in Sawun (August and part *of July) is almost entirely owing to the difference o f 
are good, and also in Bhddon (August, Sep- rain-fall.
tem her); there is an amusing couplet well Gurdaspiir district has above, '30 inches,
known to the agriculturists. Amritsar,....................... . 20

“ Je min ply A Diwill, ■ Lahore, ............. ... 10
Jiya phfls, jfva hall.” Gngaira, ............. ... 5

“ IE showers fall about the time of the Diwall Multan, ......................  1
festival fwhat matter! whether yon are lazy (lit. a ,,,, , . ,., „•• -•• , ,lv "J , . . ‘ r,,; „ Of artificial irrigation, the sources arebundle of sticks’) or a real ploughman, [the crops •■*> ,
are sure to be equally fine).”  canala. wells> 1111,1 “j f F * /  OV “ chalars.”

I f  in M h  (October) falls continue with 1 wil1110W brie%  de8cribe eacb’ 
cold winds, the pulse crops are injured. Bain Although the construction of
falling after these crops have ripened, i. 6., lragafclM1 caaala bas lonS bcjei1 P ^ e d  
after 15th Kartak, is bad, as it will be so late bJ 'the rarious “ ntive d>'naatie*> Jet ^ .f in e s t  
as to throw back the wheat sowings. Bain works o f this k 1,1(1 now 111 existence are owing 
in Maghar (O ctober and November), injures to the British Government. There are 
the ripe “  kharif,”  but helps the “ rain”  disfcl',cfa’ such aa Jhari8 1111,1 othlJ1'a’ which 
crops. Bain, except slight showers, in Pha- without the ,ulluellce ot cauala aild brauc1' 
dan is bad ; it produces the red blight called canal9’ would 1,0 de3erts 5 ^though m mm7 
“  kungi,”  and also rats. o f thoso districts, there is nothing

W ith regard to  the average rain-fall in the 111 tlie nalure ol 1110 80,1 ( e lu d in g  the 
Punjab, I  can only briefly' here notice the “ thals”  or Band>’ deaerfc fcracts-) to PrOTellt 
valuable information obtained by M r . B. A . tbeir boinS as fefcile aa tbe ri,jhesfc D oab- 
PaiNsr.r, Settlement Commissioner, who has There are some canals stl11 utilizod wbicb 
prepared a map showing the various zones o f  were eut and worked beforo fcho Britisb ™le 
the Punjab in which the average annual fall commenced; such are numerous at Miiltan,* 
o f rain is greater or less. An extract from wliere the mdlS° cultivation is almost wholly 
M r. Peinsep’s letter, No. 233, dated Oth dePendent on t W  At Pre8eafe iprig*tion 
May, 1803, to the Financial Commissioner, 18 effected bF branch ‘ :alials> t!alled “  raP 
was published, together with the Map, in the baha’ ”  leadla§  from the main canala> f«>® 
Punjab Gazette. The map contained the posi- thesa a^am smaller water-courses, called 
tions of no less than 150 stations, tehsils, and kbal or klud lead to tlie **elds to be irri-
other localities, where the fall o f  rain is re. ^ ted‘ , Thf e ^  superintended by the 

. , j officers in charge o f the various divisions o f

g ‘ The6 results deducible from these observa- cauals’ and ,tbeir eBtablishments-water.rates
tions are that the gradation o f rain-fall are bei^  Paid the 

' capable o f being ranged into zones, which » ~ - T h o s e  are of two k m d s -“ kut- 
run parallel to  the Himalayas. “ I t  is eha or pucka. Kutcha wells are merely 
worthy of remark,” writes M e. Prixsep, du8 in tbe earth without masonry walls or
“  how singularly the results o f  neighbouring — ------— ---------------- ----- -— —  --------- .............
stations agree one with another, in lines , inthiac|i9tricUtoe are tt6 less fclian fifteen canals, of an
ranging from upwards ol VO inches in the aggregate length of 895 miles, the largest of whicH are from 6 
Karwra valley (and even 105 at Dhurmsala), *° 7 Ieot from 20 to 30 feot v-i"' • ■-"ri lhc mml,eBt

»  A 1 • r  fl’om 2- 5 *deep, and from 6 to 10 feefc wl.dQ.--Fini tie'
to 10 inches Ofl the east Ol the Sutlej, O port on the Administration pfjho Punjab.
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casing. In  some kinds o f soil they do very, tie, that in the Thaneysur district, a bollock shines 
well, where the clay is strong and tenacious; CTcn witl* a IU£m *n tfle produce of a shared field';
but in other places, especially in the low f " ? ’ f  V floU *"*“ « »  to two men, and one has two 

n ii - r bullocks he gets three shares, a man with four bill-
klmdir lands, they soon tali m. In some locks gets m  ah!ircg. The vield in this watere(1
districts they are worked by a rude kind o f bAngar land, is greater than in the watered kliadir 
Persian wheel, just as a pucka well'* is. In lands. The action of the river on khadlr lauds 
others, especially in the Ois-Sutlej districts, aPPcars to weaken the land by the sand which it 
the water is raised by means o f a lever or ,lef,osil;s-
balanced pole erected over the well; one arm Puck a wells are those which have an in- 
of the lever carries a large earthern “  garha,”  ',8rnak wall ° ‘ masonry, and a pucka coping ; 
or vessel holding about six gallons, which is sometimes this is expanded into a ebabutra 
let down into the well and raised again by a or terrace, on which the villagers sit, 
person pulling clown the other arm of the wben they gather together for a sale or any 
lever; this apparatus is called a “ dhenkli.”  discussion, or to rest after the day’s labor 
It is the most laborious and least produc- and smoke their ‘ hukas.’ 
tive o f all methods of irrigation. The men’s A notice of the native method ol sinking 
hands often get cut by lowering and raising webs belongs to the Engineering Depart* 
the “  garha.”  meat, and will be found under Section C,

In kliadir lands the depth before water is Pucka wells are usua%  worked V  the 
reached varies for 6 to 20 feet, but in high “ harth, or Persian wheel. A  broad edged 
hangar lands it is much more, varying from lantem wbeel vvhoao axis Hes horizontally 
20 to 60 : the water is abundant, but is over the centre of the well’s mouth, carries on 
procured with great labor’ ; the dhenkli its broad edge a tong belt of ‘ moonj' rope, 
is not employed for a very deep well. An lnade like a rope ladder, the ends o f which 
apparatus balled the “  lao charsa,”  or j ° iued in m  endless band reaeb below the 
“ rope and bucket”  is also in vogue in rais- surblce of the water. To this at every step 
ingwell water.-it consists o f a largo leathern (d kbe T0Pe ladder, an oarthern pot called 
bucket, “  charsa, ”  made o f the hide o f an “ tind”  is flX0(L Aa tbe wbeel revolves, 
entire bullock, which is attached to a rope, the large rope belt descends into tbe water 
“ la o ;”  this descends into the well over a witb its Pots> tbe Pote become filled with 
small broad edged wheel, which works be- water> and aru drawn UP : as tbey  reach the 
tween the prongs of a forkod p o le -a  branch toP of tbe wheel, they are by the revolution 
o f a tree fixed into the soil at the mouth of of tbe wbeel “ verted, and their contents 
the well. This is commonly used in the Am- Poured out into a trough, which is ready to 
balah division, and though it is everywhere to receive them, and which leads to the water- 
be seen (worked by hand) at wells whence wa- course ° f  fbe f*elds to he irrigated. I lie 
ter is obtained for domestic purposes, it is vvheel bearing the belt and waterpots is 
little, or at all used in the Pdnjab proper caused to revolve by having on the same axle 
for irrigation. The “  lao charsa”  in the Cis- another wheel parallel to it, and cogged in 
Sutlej is worked by bullocks. Mr. W yn- one s*de» b̂e f eefb ° f  which work into the 
yard describes it as follows =*:—  cogs of another vertical lantern wheel, whose

.. rp . t , , axis again rests in a bar supported betweenTwo paws of bullocks are employed to each °  . . , . , . ,
charsa a day. Wells are sometimes worked all day tw0 uPrlSbt bnck or wood Plllars at on0 Side 
and all night. The labor at these wells is so valua- of the well’s mouth; this vertical wheel is

turned by a pair of oxen yoked to a pole,
—  * ..... ' ...r ■’ '■~T7* which is fixed into the axis o f the wheel in

* settlement Eeport Amwiah DiBtrict, p. s7i. question. The oxen by walking round and
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round on a tramway drag the pole with them. Second. “ MatwiUlab,”  or hard water:
;uid cause the whole apparatus to turn.* the laud irrigated by which produces very 

/  Sometimes over large wells there are two fine crops except in drought years, when 
sets of wheels bearing the belt and pots as they are rather inferior, though still good 
described, and placed parallel to each other, and certain. Matwallah is composed of a 
The well is then called “ domalah,”  or in large portion o f sweet and a small portion 
Punjabi dobartha, or do-ohuthi. The single of salt water.
wheel well is called “ ek-hartha.”  Third. “ Malmalla,”  or . brackish water,

These wells are often the joint property with which good crops but inferior .vegetables 
of several owners, who take it in turns to are produced, in common years. In drought 

. work them. however both are inferior,
A  “ w ell”  when spoken o f by a native Fourth. “  Khan shor,”  or very brackish 

agriculturist, means not only the well but water; this irrigation is said to bear finer 
the land to which it is attached also. and more abundant produce than the others.

In the Jhilam district however the “  well ”  In a drought, however, the crops utterly 
is something quite unlike the deep well, of the fail, from the seed being burnt up in the 
other districts with its Persian wheel. It  ground. In the present season land thus 
consists merely of a small pit in the low land irrigated was covered with a coating o f salt 
by the side of a ravine. Each has only 2 or resembling hoar frost, without a blade of 
3 acres attached to it bub the ground is kept any crop. Should it, however, happen that 
highly manured, and tilled like a garden, and rainfall shortly after the seed is sown, the 
all sorts o f vegetables are raised; wheat is noxious quality of the salt is corrected,, and 
but little grown except to be ca t ‘green, as that land yields produce. In no season is 
“  kbavid.”  Tara-mira is grown on the high, tobacco or any kind of vegetable grown, nor 
earthen hanks between the fields, thus utiliz- will man or beast drink o f this water, 
iog what would otherwise be barren wastes.f The area watered by' a well in the Ois- 

The irrigation o f the districts in which Sutlej States, is shown in the following 
brine pits abound, and where the water is statement, deduced from .M r . Wxn5f.ua>’a 
not unfrequently brackish, is so peculiar Tables:—
that my sketch o f the irrigation s y s t e m __________ ____ ; :'y______....... ... ......, . •
would be incomplete without a reference to in a day.
it. The following extract describes the Kind of wall. la acres, roods, poles, In thosoasor.

wells o f porgatiah Eewari, in. the salt p r o - _______._______________V  ____ ________
ducing district o f G-urgaon :—  r. df ,

There are four kinds o f  water found in pnckawellwork- 
the Eewari wells, all of which are used in edbv “ charsa,” From 1-lf. to 3-5 Prom 3 to 12} 
irrigation; but the produce o f each varies. p,0 ,|0 pers;an 

Thc first is “  shTrlp or mitha,”  the irri- wheel, ... Prom0-30to 2-10 Prom 3 to 6* 
gation from which in common seasons, does Kutcba, worked 
not produce such remarkably fine crops as the “ dhou-
other kinds ; but this is infinitely more than • poles, to 3 acres,
compensated by the fact that, in drought p j  P ersian
years the produce is certain and abundant, wheel- From W6to ^ IYom 2to3* * *

« I iavo added an illustration to make this description in- * The “ dhenMi ”  is seldom used in the Punjab proper. 
taUigUHe. except tor the irrigation of rfee adds, and In river tracts for

t Biundreth '!) Settlement Boport, Jhilam. melons and tobacco.
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III the Ambalah district, with a Persian well with 8 yokes, worked day and night, will: irri -
wheel, acres is about the extent which sate 40 acres of land. This however cannot be
can ordinarily he irrigated in a seasoti. In wckoned 011 witJl < ***b*7>and 1 <*»»>« m  SO acres
the Cliarkari Mah Î of Sealkot and Gnjran- W * * $ # 1  “  “ din“ry v h % * “  J f ra ol'J scarcity or drought, not more than 20 or 25 acres
waila, 20 to even 30 acres will be watered can be calculated on. In bar land, one yoke is equal
in a season, but then 6  yoke of oxen are to irrigating 5 acres in the year, whilst in the Mngar
employed, and the well works night and Iantl and khadir it reaches 7 or 8 acres. The soils
d8y erf the khadir and bftngar tracts however absorb more

MajoB Cl a s h  gives the average in the water than that oftht, Mr. Buffaloes are mostly used 
^ , a °  . , 7  , . , , m the “ Mr.” They are also coming into use .infiechna Doab thus :~ A  wheel worked night the bftj>gar landa> b n t in ttlc inferior bnl
and day, with 6  pair of cattle, waters from locks can do the work. Buffaloes are superior in 
three quarters to one acre. “ Maira”  land strength to bullocks; bat cannot work in the sun 
takes a larger quantity of water. so well. The expenses of irrigation are least in the

I cannot more clearly describe the method an,t greatest in the Mr ; in the latter the
. . . . . .  , . , , - . ,, , .  water is often so far from the surface, that it is brof irrigation adopted, than in the words of „ „ , .°  _ r  ’ no means uncommon to see two yokes ot buffaloes

Majob CjjAEKE. H e  writes thus ~ working together at one well.”
“ The well used for irrigation ia worked by the . . ,. ,. ,„  , . 1, ,, , The last kind of irrigation mentioned wasPersian wheel; it la to be found in all soils from the °  , .

“ khidir” to the “ bar.” The cost of sinking a well ° 7  jhaiar (or chalar). It is used only m 
ranges from 60 to 300 rupees,! and is dependent such localities as exhibit the pecularifies to 
greatly on the depth of the water from the surface, which this method is adapted.
A first, rate (kamil) well, has forty acres of land at- « ^  j8 merely the Persian wheel
tached to it, and should he worked by eight pairs of & commQn we,j transferred to the bank of 
bullocks: m general, however, there are not more , ., ... . ,. v. ,
than four pairs, except in the bar, where every good a camd» ^ie marSin 0 a 3 iee  ̂ or ^ie J,JS l 
well has at least six pairs. The condition of a well bank of a river. A small pool is excavated 
is almost universally estimated by the number of immediately below the chalar to collect the 
yokes attached to it, and no well with less than four Vvater, and afford the wheels a sufficient sur-
yokes is considered worth much. ̂  face to work upon. As almost the whole

“ The arrangements , of watering arc dependent on . . . ,, , , ,
the number of shares, each share having a stated consists m the wood work, chalar*
period allotted to it, called “ varee.”!  if there are are constructed .in great numbers, and aban- 
only three shares in a well, then the “ varee”  will doned again without materially affecting the 
extend to eight watches—24 hours; if four shares and prosperity of the zemindars.”

' upwards, the period allotted to the vareo is four Jn aorae pla c e 8  there is a modification of 
watches or 12 hours. The varee of 12 hours .is by far ty s ^  a « raota” or “ phiranti,”  when 
the niost common, especially m “ bar estates. In * , . .
these there are generally t- “ va*eesin the bfcigar 18 a wheei fltted Wlfch.the belt
often, 6 , whilst, in the khadir wc find 8 and 10  and jars, and a man located on the bank 
“ rarces.” in the khadir one yoke of bullocks will turns the wheel with his foot, tread mill 
work for two watches, consequently 2 yokes will work fashion, and aids with his hands also, 
a varee ; whilst in the Mr one yoke cannot work
more than one watch, so that, four yokes are required III. CLASSES OS' CULTIVATORS,
to work a varee o f four watches,

“  The amount of land irrigated by a well depends T he present survey w ill b y  n o m eans 
on the nature o f the soil, depth of water from the 0f  anyth ing like an ethnographical
surface, <md condition of the well 5 but most of all b a t tUo habit9 0f  the different farm ,
on the number of yokes it is workedby. A “ kftinil” . * ’ ..... , ,■ __  _____ ing classes are so very different, as regards

* Agriculture ot the Reohna Doab. Selections from corns- the care and energy exhibited in the pro- 
pontaico of Government of. -Punjab. Volume it. cesses of agriculture, that I should omit a

t i n  many places a will costs more than double this sum, ‘ , . , , ____ •___.» . . .
t Bq«aitotho HindiSstot“bari,” a tum. very important cause influencing the state

2 k ■
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o f cultivation and the productiveness o f numerous colonies of them along the right 
districts, were I  to pass this subject over hank o f the Bavi.
wholly without notice. M u. B b a s b k e t h  The Juts are conspicuous for their indus- 
justly remarks that the energy of the cul- try, they are not such great vegetable 
tirator has much more to do with success, growers as the others; but their well fenced, 
than the possession o f the best soils, and the and well worked fields are always known 
easiest modes o f irrigation. from the slovenly and ill-cared for lands o f

The following extract will show how large Gujars and Brahmans. The wife o f  the 
the class o f agriculturists is in the Punjab, Jat works cheerfully in the field with him 

“ The proportion o f agriculturists to total in every kind o f agricultural labor; not so 
population is 56 per cent. The correspond- the Eajput’ s wife, who does nothing but 
ing percentage in the North Western Pro- spin cotton and cook for the family, 
viruses is 64. The proportions in both cases Next to Earns, Malis, Saiuis and Jats, 
sfiould however be greater, than that actually rank the castes of Syads, Pathans, Banjaras, 
shown. M ore than half the population is Brahmans, Gujars and Eangars, placed in 
certainly agricultural. -It is probable that the order o f increasing slothfulness, while 
three-fourths subsist on agriculture, and if last and worst is the Kajput.’ The latter con- 
the returns had been strictly rendered, siders ploughing an occupation beneath hi* 
according to the prescribed definition,—  dignity, and it is only necessity that drives 
namely, that all persons deriving any part him to cultivate at a l l : he will never plough 
o f their subsistence from the land should his land himself, as long as he can get any 
be classed as agricultural, then not less than Chamar, or low caste man to do it for him. 
four-fifths o f  the population would have been In  border districts o f the North W est 
returned as agriculturists.” * frontier where hill tribes prevail, agriculture

The most industrious classes are the is generally at a discount. The Biluchi 
“ Kains,”  “  iSainis,”  “  Lubanas,”  and “  Jats.”  tribes are indolent: they sow the seed and 
The Esina besides their grain crops, are take little or no care after it, leaving it to 
great growers of vegetables— such as melons, the course of nature, to produce some how 
pumkins, and gourds o f  sorts, “  baingan ”  or other their yearly crop. At the same 
( Solatium melongena), “  muli," “  ghuyan”  time it must be confessed that hot a few of 
( Arum eolocasia), and others. They are the wild tribes who formerly lived as marau- 
diligent, persevering men, and will often ders and freebooters, have since the '.British ' 
succeed in producing on good land, three or rule began, settled down to agricultural 
four successive crops o f vegetables. There is occupations, and the tendency towards the 
a caste o f Malts very similar in industry, increase of agriculture is a very marked 
The Sainls are a class found in. sub-jpontane result o f  the establishment of British Go- 
tracts, whose villages are always in a high vernment. From these considerations it 
state o f tillage, as a rule they are great grow- becomes obvious that the productiveness o f 
era o f sugar-cane, There is also a race o f a given area of land, will very much vary 
traders called Lubana (in some places Brin- according to the class o f people who cultivate 
jara), who settle down as agriculturists on it.
waste tracts, and are known to be very A  Zemindar who is rich enough to culti-
eareful and thrifty cultivators. There are vate without the aid o f a loan from the

“ Shahukar#,”  or money lenders, at sowing
time, is likely to be a much more thriving

• Indian Records, No. XI, Report on the Craws taken on fa m le r  than others who, 88 18 Only tOO often 
the let January, 1855, #1 the population of the Punjab Terri- ’  , ,
torSee. the case, are dependent on such a loan to
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purchase the necessary seed,— and if there will, but there is a, curious and somewhat 
is delay, the so wing time passes, and the anomalous institution, which if  not the crea-
crop put down out of season is inferior, tion o f the British rule, is at any rate chiefly
Unfortunately, these Sbahukars are still an maintained by our present system. This is 
established institution. a class o f hereditary cultivators, persons who

Owners o f land frequently cultivate them- at the commencement of our rule were as- 
selves with the help o f “ Kfitnas,”  or laborers, sumed to have the right to cultivate certain 
who receive certain dues in grains?, clothes, lands, though they were not the owners, 
and money, according to the prevalent dis- They received fields from the owners, they 
trict custom. In some districts servants are paid Malikana like the others, they often did 
o f two classes— Mulazim and G-hair Mulazim, menial services, entered into mutual agree- 
or Kamh’i or Sepi. The class o f “  Mula- ments, even had their fields changed, and yet, 
rim”  includes half year servants, ( “ ehah under the present revenue system cannot be 
mahidar,” ) and “ dah mahidar.”  The latter turned off as the other class can, on notice
often has a break in his service for Baisalc of ejection duly given. That such rights (as
month till Har; and Major Claeke says, far as there could be any rights properly so 
that his title is derived from this break of called under former native dynasties), did 
service o f two months in a year, making him exist in parts of the 2f. W . Provinces, there 
a 10 month ( “ dah mak” )  servant. A  third can be little doubt; but whether such rights 
kind o f servant without a distinguishing title, existed in the Punjab and in other parts as 
is employed from 15th o f Har to the end of an ancient rule, and whether any ancient prac- 
Chet. These men are all paid by so much tice sanctions the adjudication (as at present 
wheat, so much money, together with their allowed) o f these rights in favor o f a tenant of 
shoes, blankets for the cold season, and more than 12 continuous years, may reasona- 
tobacco— the rates varying for each kind bly he questioned. • It is, however, impossible 
o f servant. The Ghair Mulazim or Sepi, at this place to extend our argument to the 
are a kind o f workmen to be found in every more detailed consideration o f  this interest- 
village, who work for all, without being the ing subject, and I  would dismiss it with this 
servants (mulazim) of any one in particular, notice, leaving it to those interested to study 
These go with the farmer to sow the field, the subject per se. 
and do other agricultural d u t ie s th e ir  caste
and names being descriptive o f  the proper IV . M e t h o d  o f S o w in g , W ee  D iva , a n d  
trade to which they are brought up, There g e n e r a l  t e k a t m e x t  o r  Cnors.
are the Kurnhar (potter) ; Tirkhan (carpen­
ter) ; the Chura, or “  Khcik-rob ”  (scavenger The great harvests are called universal- 
or sweeper) ; and the Mochi (leather maker ly Ball and Khar'if, or by the villagers 
and cobbler). Besides specific payment for “  Him ”  and “  Sawani,”  from the names o f 
any work they do, they get certain payments the months in which the crops are ripe, 
and allowance o f grains and pice. But the Eabr is the spring harvest; kharif the 
owners often do not cultivate; their land autumn; but it is not all land that bears 
is given out on a “  cultivating lease,”  as it two harvests. Land that will, is called “  do- * 
were, to Paikashts or cultivators, o f  other f a s l i a n d  land that only bears once, “ ek- 
villages who take the produce, giving a share, f a s l i b u t  there are certain tracts o f country 
with something extra as “  Biswi”  “ ser,”  or five where two or even three harvests will be 
seers in the maund, as rent or “ Malikana,”  to taken off the soil.
the owner. These cultivators are tenants-at- The spring crops are the important ones,
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for they are sown just at the great rain-fall England 9 inches depth is considered to 
of the year—the “  barsat ” or rainy season— give the the best crops.* 
about the month of September, and the crop Land intended for sugar-cane receives the 
which las been sustained during its growth greatest number. The land intended for this 
by the winter or latter rains is cut at the crop is ploughed up as if the land were to be 
end of the spring of the year following in the bowu for a rab! crop, and then left till l i a r ,  

month of BysaMi, and the months following, when the planting is effected.
In  the hangar lands o f  the Cis-Sutlej States, Annexed is a Table showing the number of 
M e . W ykyabd writes, that the rabi crops ploughings given to each kind of crop.
are not sown where artificial irrigation is not „_______  : - . . ;
procurable, and that the autumn crops are ^
the staple. The kharif or autumn crops are jf| J |
sown before the rains, and reaped after their Crop. .‘s f  1 g Remarks,
close in October and November. |-| I |

M e . Melville writing from Hushyarpiir lr "  S S
says 7 ~

“ The rabi crop is reared after great labor; tire "  *' ^  11 10 ,g y
kharif with bat little trouble, the latter invariably barley together), }  7 7 S Is -§
follows the former, and the ploughings of the rabi Barley, . . . . . .  5 5 4 -g .h
are almost sufficient for the kharif also. When tbe Gram, ............... 2 2 2 g "3 •
spring crop is cut, the husbandman will wait for a Tobacco.......  *<j ,'j  ̂ £.©>
shower-iu June, plough over his land once or twice, Linseed ’ v! ”  !.* 12 12 11

I and sow his kharif crop.”  ’ Khamf. f  g
oS

Fallow  lands are never turned up for the (*n<li*e)t •• ? | jj §>1
first crop at kharif; but • always begin with Mustard, .. .. . . 7 7 7 ■q |
a ploughing and sowing for the rabi harvest. Sugar-cane, .. . . llto27 11 llto27 § t»,
mi , , , n -t y i . Chan (jowargrow ri) 0 0The principal crops o f the rabi are—wheat, as a fodder), j J  J  w «m J
barley, gram, “  mafctar ”  (Vicia), lentils, Dhmi friee), .. .. 4. .. £,S
tobacco, linseed, ( “  sarshaf”  op “  sarsou,”  MqS ,  .! i ”  i § 3
“ rai,” &c.) The kharif sowings are “  jawar," Mdng and .. pulses, 2 § «
bajra (millet), maize, nee, “ moth,”  mung, jfj
“ mash,”  and other pulses, sugar-cane, and *?.
cotton. These are produced by the efficacy I t  will be observed how much fewer are 
of the rains, which occur when they are in the kharif ploughings than the rabi, with 
full growth, These crops require much mois- the single exception o f sugar-cane land, 
ture, and most o f them, except the pulses, which however is no real exception, for this 
get artifical irrigation beside the rain. The land as before remarked, is prepared at the 
iand is subjected to repeated ploughings. The same time as the rabi lands, but le ft to lie 
number of them depending on the industry till the kharif sowing time, 
and the means o f  the farmer ; but their A  pair of good bullocks will plough half an 
number seems much to  influence the success acre daily, but weak ones less. Cattle are 
of the crop. The fields to be sown with never kept at work continuously fo r  more 
the (zabti) beat crops, are often ploughed than 5 hours in a day, or at a sugar mill, 
over and over again, ten and twelve times; Generally speaking, there is in “ hangar’*
sir times is about the average. The plough —----- -—.—  ------------——.——-— ------------
seldom goes deeper than 6 inches,-while in * a*Hcot<* Bepo*, p.««.

1 ■■ .



i J S M  v £ T

" "  Class III. Division L  218

lands about one pair o f bullocks to  7 or 8 Manuring is done by Ciiuras (low  caste of 
acres. “ Bar”  lands, where the wells are sweepers), who re ce iv e s  small due, and the 
deep, take one pair to 5 acres, and buffaloes gleanings of the gathered grain, 
are there much in use on account of their Cotton is usually sown broad-cast like 
strength. In the well lands it  is said that wheat. Poppy, tobacco, rice, and some other 
the animals die off quickly because of the crops, are sown in nursery beds, called “  lab,”  
constantly rotatory motion which they un- and when the seedlings appear aro plant- 
dergo at tbe well. “  Khadir ”  land requires ed out. Sugar-cane grows from pieces o f 
less, and weaker animals will do.# In sub- the cane containing some joints. They are 
montane and hill villages a pair can he per- put into farrows made in the soil, 
chased for Es. 16, sufficient for ordinary In  sowing, the quantity o f seed required 
ploughing purposes. to one acre is proximately given in the fol-

Land after being ploughed is levelled with lowing Table, 
a “ sohaga,”  called “ dah”  in the submon- Each kind o f  crop has generally some 
tane districts; a flat straight heavy piece of peculiarity as to  its management, or the 
wood dragged over the surface o f the field method of sowing and rearing it, such details 
by cattle. Sometimes they are made with will be noticed in the catalogue along with 
teeth, and called “ much.”  Some crops are the name of the particular product to which 
then sown broad-cast, and after the, seed is they refer.
down the land is twice ploughed over, and Sf([tment o f fhe ^
the field marked out into be<ta or divisions r e q M f o r o n e a c r e o f M  
for irrigation purposes, the divisions being
little banks of earth dividing the field into " ' j ^
squares. The exact time for sowing is de- Description of crop. | J f  Bemart®.
pendent on considerations o f weather, rains, ____ ___  H " ! 6
A c., and varies for different crops ; the people , [0
are also superstitious, and often consult Ooji, ’ ... ... 1”  i  io " .  1
Mullahs and Brahmans, according as they are Barley,................  1 id ... »
rT. , , ’ ® , . /  Grom, ............................ 20 ... 8
H indus or Mussulmans, to ascertain favor- Poppy, ... ..............................  7 .s-e
able omens and times for sowing. Sowing is B inse^ ............................. 14 ... J .3
generally done broad-east, but in khadir low- Moth, mong & mash, !”  2 ” ’s 1*3
land along the hanks of rivers, it  is effected (rice)>....................  12 *5 j;
by the drill; a hollow piece of bamboo is at- Mahal (Indian corn), 9
taehed to tbe plough through which seed is Cotton^............................  8 ... jg
dropped, and the ploughing and sowing are Turnip, ’... ... 2 ” *8 e§
th us done at one operation; but this practice j
is not followed in lands irrigated by wells
( “  oJiahi” ). Sowing, when broad-cast is per- W hen the crop is sown, the number of 
formed by the fanner, with the aid of the waterings that it receives greatly depends 
“  Kammah,” — the Tirklmn, Lohar, and Cha- 011 the district, the fall of rain, and other 
mar, &e., who receive certain dues for their natural and local circumstances, 
work. Hand-hoeing and weeding are often given

Heaping is done by laborers, who are paid to crops. The operation is called “  godi,”  and 
either so much per «  kanal”  o f wheat cut, ia effected by a flat kind of shovel or hand- 
or else so much per diem. hoe, “ rambha,”  very like the “ kliurpa”  of

____________ _____ ____ ________ _________u. H industan; but much depends on the class of
' *. major cwaxa's “ Agriculture of tbe Bsoima Donb.” cultivators, and these operations are little

f
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attended to by the lazier castes of agricul- It must be borne in mind that the real
turists before-mentioned. In the Ois-Sutlej number of ploughing® for some of the above
districts, weeding appears to be much more crops is more than appears in the Statement, 
attended to than in the others. In Thane- because no account is taken of the primary 
sar, it is stated that sugar-cane is weeded ploughings on wheat lands afterwards appro- 
10 times; the poppy 7 ; tobacco 5 ; cotton priated to the other crops, which land lies 
4; and maize 3. Sugar-cane, cotton, Indian fallow till it is determined what shall be 
corn and tobacco, and even rice require sown, 
manuring. Khabif.

The following statement indicating t h e --------------------------------- -—--------------- —
ploughings, waterings, sowing time and reap- No of | No. of No. oI
ing time of the various crops, has been W  ^  ^  ^  ^  mip8d'
compiled from the valuable Tables given by ■ - __ ____ ■ : :
Majob Clarke, in his account of the Eeehna sugar- > M tol5 M to 26 4 t0 6 pWgan. Msgiur._, ., , cane, i
Doab Agriculture; the list applies directly  _________________ , <____________ ___—.
to the Gujramvalla district, but gives a good Cotton, ... * to , vne». 4
general idea of the practice and results of __________ _____ 1_ ___________ _J Ua«hat-.
the various operations of agriculture in other MWi , w 4 £ JJ& 2 ’ Hto. 
similarly situated districts of the Punjab_____ ________limda-_____ _________. ’

JawAr, ... 3 or 4 8 to 4 3?™“ rn JHto. Kortik.
Rabi. once’

_____ ____ ______ I___________________  ’ ~ I
Bajra, ... 2 2 or 3 1 SAwan.. . - No. of No. of No. of WhenKmdof ploug}l. water- hand- When sown. ™ g ------------------------ --------------------------------crop. in£ ing8. hoemgs. reapert* ,Moth, ... 1 None. None. M̂don!™ Maghar.

WtotTT’T to 8 4 to 8 None. Byaikh- ----------------------------------- ‘ ,
-------------------- ,-------------------- -----------------  Ming, ... 2 Ditto. Ditto, IJAr. Jtaghur.Barley, .. 4 to 8 4 to 8 Ditto. Ditto. Chet.
njrii ~ 4 to «’ 4 to 8 Ditto. Ditto. BysAkh. — -__----- ---------------- ----------------- ---- ------:----- Til,......  2 Ditto. Ditto. SAwan. Magbax.Oram, ... 2 None Ditto. Bhadon. BysAkh.
Flax or 2 s°"7!..,,t' Ditto. Asauh. BysAkh. _  a,jk KtetBcandlinseed, SmUW. Wish, .. 3 Ditto. Ditto, foawoo. Maghar.
MuTtarju 8 3 to 4 __1_ _ Asauh, C h et.------------------—----- ----------- --------------------

pi, .Wan and Cysftkh. RawAn, ... 3 Ditto. Ditto. liar k later. Kartik.
China, ... | Khiif 10 to *6 ______________________________________
-------------—------------------ . "r* „„ ~̂ 777“  ... Vide, details of cultivation In the sequel under
KAttgni, 5,6 to 7 6 to 6 1 and BhMon. Assuh. rice‘

Kartik, tran- Bhioion, 1„ , _ splanted in Joth and Sawdnk,... 2 3 to 4 None. IMr & later. Assuh andTobacco, 4 or 5 15 3 to S Magh or HAr. Kartik.Phfigou. --------- j -----------------------------------------------
Planted out n!H., Mustard, S to 6 8 to 6 1 to 2 BhAdon. Kartik.Onion, ... 4 to 8 18 8 in MAgli. ___________ ______ _______

Carrot- -  4 t0 6 8 fc0 4 Ko"a~ Lands are generally manured at about 230
Turnip,... 8 3 to 5 Ditto. ” “of maunds per acre, or nearly nine tons. 12

______ ___________ ABeak ___ __  tons is rather a low rate in England.

Mtt°- V. Probuck.
Everj , . „poppy, ... 10 or 12 4thor5th 10 or 12 Assuh. Chet, j  ^  CGInf; ^  the lasjt head—namely,
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the productiveness of the land, and the costs prosperity of the district generally, the mo- 
and profits of cultivation. deration and justness of the Government

The produce per acre in the various dis- assessment (amounting on an average to a 
triets may be best gathered from a tabular third or a fourth of the estimated produce),* 
statement from all districts,—such a one the definition and security of proprietary 
now follows :— It was compiled from returns rights, have all o f them great power to mo- 
supplied to the Lahore Museum in 1860. dify the agricultural prosperity of a district,
I  he rates vary much; but we must bear in and consequently to affect the area of land 
mind that the estimate is only a proximate brought under cultivation, as well as the style 
one; and that the differences of local situa- of cultivation, and amount of produce, 
iion, the facilities of irrigation, the absence 
of presence of “  kalr ”  in the soil, the cha- ..." .. ...
racter and caste of the agriculturists, the * or t0 one-sixth in fairly lightly assessed tracts.

g ■ nk g? $• « g cl .SP . rt Ft q
.2 g M g fe -a gs o .« o)18 g b  ilft
g -g Name of grain, &c. a | q g >g & Name of grain, &e. | jj- g g

, «  s  i i  r  p  £ «  i i  I s p
________ ,_________ _______  » {  *4________________ ___ __&_ J*i_.

qj ( The particulars are given in a separate f  Wheat, "kanak ( Rohi, 22 ' 8|
§ } and detailed Table. dagar, ol' .1st < DoshShi, 18f 8J
■i j quality, ,. [ Maira, 15 8
™ l n .u c „ , (Eohi, 17J 8

g md8- mds. lft.in. \ Boshahi, 161 H|J quality, ,. 15 7|
3 1 i  f ; ( Khfidir lands, .. 8 .. .. Bed wheat “ lal (Eohi, 18 81 ,.
to H \ Wheat, < Near the. bar, ., 10 .. • • kanak” (of 1st l Doshlhi, 161 8

£ J (Oh the bar, .. It •• quality), .. ( Maira, 15 8J ..
S i  (Khadir, .. 71 ... •• n ,,.„ /.,« « , i Eohi, 17 8
•g5 / Barky, \ Bar, ... 9 to 13 .. • • D o . i " f ‘ 'nd \ Doshfihi, 16 8 ..

fe%v (Saitibi, .. 0 .. .. quality), •• (Maira, 15 7| ,.
“  Ghoni kanak”  i Rolii, Ui| 6

(of 1st qnali- ( DoshShi, 12 6
r . { Wheat, white (on rohi ty), .. ( Maira, 11 6

| \ land), 10 12 3-6 , t Eohi, 12 6
% j  Barley (on doshahi land), 12 91 2-0 ( Doshahi, 11 6
§ ) Red wheat (on rohi land), 16 10 2-6 „■ quality), .. (Maira, 10 5f ..
<! / Chola (gram) ditto, .. 14 2 1-3 0 . Barley, “jan” (of j  Eohi, 14 3:s ..

\ Sarofi, ditto, .. 9J .. 3-0 ijj S 2nd quality), (Doshahi, 13 3
•g»W ■ Gram, ... .. .. 8| ..

£ O Rice (ch&wal), .. .. 14
Vadilnak wheat (1st qua- «i Make (makkai), .. .. 104 ..

lity), .. 15 12 4-6 «  “ Javvar” (Hokussorghum), 7 .}
Red wheat, “ lal kanak,”  ., 12 10 4-0 RajruiPenifiinariaspicata), 8-J

M a Barley, o 9 4-0 Dalm&ng (Ph, rnmgo), .. 7
«| o White wheat, from Adklat- Ditto, massiir (lentil), .. 7
g 1 g  < gaxh, ., K)J .. ., Dal mash, or fold (Ph. ra-
S M Ditto, from Syjok5, .. 18 .. Hiatus), .. 7 ..
< '  Kice, from Chukrandas, .. 712 , .. M6t kiln (Ph. aeonitifsUtu), 4

Ditto, from Slr&hwalla, .. 8J .. .. Mot safaid (Ouamopsis
Ditto, from Bakupirof Pas- psoraMdes'), .. 4 ..

L roor, .. 8J .. .. Chalodra or mandal (Eleu-
sine coracana,'), .. 51 .. ..

I Kaiyuh (black pulse), .. 31 ..
Mustard seed, .. 2J .. Cheena (Panicum miliace-

Sugar, .. .. .. tint), .. 7 ..  ..
Eice, .. 10>) .. .. Dangri (pulse), (Ca/tinm), 5J ..
Wheat, .. 7 ,. .. Karain (pulse), (Cajanus), ..
Linseed, .. 2f .. , Kodra, (Paspatum terobi-
Taramlrs, .. 3J .. ,. k (_ cnlatum), . . .  5} ..
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I 1'/ . '^ ." ' ' .__.___________________ _ _ _ ______________—— _ — - .
- 1  t

d . a  s f g .  «  j  -a a  S i
| -g Named grain, to. g j  g * S,g §  £  Name of drain. tie. § g g  ̂ &g

«  ̂ ;  i »  i «  i » »  «  _ _ ....................i a i 1 r
mcls. mds. ft. in. mds. mds. ft'in.

f  f  Millet (china), ..  12 ... f  J  f  Gram, , 8 | ..
Ditto (kongni), (P . ita- fl Peas, . .  8 $

licumj, •• 11 •• . .  _  Moth, . .  8 J ..
ti Ditto (sawank){Oplisme- . .§ 1 Dal (mling), . .  6 $ . .  ...

■ num/rwmentaceum), 5 or 6  . .  ^  Mohri, *. ®f ,, . .
y. :§  Ditto (bajra), . .  8  . .  . .  3j J s Simuka, . .  8 5
S j ?  < Ditto (jawar), , .. 9 .. «  g Sawank, .. 6 * ..
Sj js I Poise (m&sh), . .  7 • • ■ • p  P  Gram, . .  5J ..

1 / 3  Mung, . .  6  •• >• . [
4  Massfir, . .  7 . .  . .  8  1 Kaugni, ..  6-10 7-16 3 ~ 1
3 5  Moth, .. 8  •• | \ Barley, . .  8-16 6-14 2-3

Lobiya, . .  - •• • • l  Jj ( China, . .  9 8  18
( Gram (charm), , . 1 0  .. .'.

' a 1
f  * 1 Wheat (kanak), of 1st •§ J Wheat, .. 9 16 3

i )  quality, . .  84 32 6  2  j  Barley, . .  10 12 2

5  ') Di tto (o f 2nd quality),..  84 32 5 . ^ l
W ( Barley (jau), • ■ * 8  60 3 | ^

d g  J f  Wheat (called rodi ka-
£  Pe- B nak), . .  12-1910-17 2J~i
5 J  sha-Barley Oau), 40 5 24 w Ditto (inferior land), 9-12 74-10 2-2\
Bt ' wur. S “! Wheat (canal land), ...13-2016-21 4-33
w R Ditto (inferior land), .,1 0 -1 3  8-15 2-2$
^  +r I Wheat (kanak), . .  5-8 . .  . .  Barley (canal land), . .  12-24 8-16 24-3

i  ) Barley (jau), • • 6-12 . . . .  k (  Ditto (inferior land), . .  6-10 4-6 2-24
I  Rich ( chkwul), •• 8 - 1 2  . . . .
ttj ( Oil seeds—sarshuf, . .  4 . .  . .  f  w , , ( Chain, . .  10

Wnea,:’ j Bartini, . .  4
f  Wheat (kanak), . .  10| . .  . .  , p  , ( Chilli, . .  1 1

£  Ditto (makkewalla), . . 5 4  . .  . .  J  Ba ' ’  ( BarAni, . .  4
Ditto (pamban), 7 . .  . .  £  J Gram, .. 20

^  Barley (jau), • • 8 j  . .  . .  ^ , 3  Bajra, . .  431 r  £?'“'* :: 4  t. :: j < fS±,:: 1 :: ::
Q ® Ditto, . . 1 2 )  . .  . .  § 1  Chari (jawto), . .  5

| Bajra, . .  U>4 . .  . .  $ l  Mash, . .  8 - ..
w (3- (  Jawkr, • • 104 • • ■ ‘ 4  (

........................... .— ------------------------- d ( wheat of ( Chain, . .  8  15 ..
, , , , . , 2* 2nd qua- 4 Barfini, . .  6 4  10 . .* Kiihat—I believe this and the Peshawar rate to bo amistalte, ( Best rohi, 12 22

unless the maundB are“  kuelm,” from 13 to 2 0  seers instead of 40. ■$" j Ditto of 1st I Clialli, 24 25 .
t The list given by Major Abbot to tie Agrt-Horticnlturnl - ^ b / quality, j BarAni, 12 20

Society of produce in Hazara (where the soil is classed accord- ^  '
ing to the number of harvest* it yieldsl, is as f o l l o w s j - Wheat (rausli), . . 1 8  54 8

______ ,__ _ ____________im.____ ___________________ | S  J  Gram (khadir), . .  15 30 1 4
„  . , ,. S j Linseed (khadir), . .  8  . .  11..  . Do-fnsli Ek-faali 2 r„»,+;n. r V 1Name of grain. Tin-fasll soil. BOjj_ soilt m l Lentils., . .  5 5 1$

CO '
----------------------——  ------ --------- •— j— — . .g f Wheat, . .  16

nuh.m. mds.SK. % Rice, . .  1 4  ..
Maine, ... 12 maunds, . ^ 8  0  « ® t. Barley, . .  14
Cotton, ..  24 maunds, ... ^  0 j  « J  M aiz^ . !  19 "  ‘
•Taveir, ... „  ... * 0 ... j  | .Tawar, . .  19 ..
Kimgni, ... „  -  -  i  p | <  Bajra, . .  13 ..
S ’ •" ”  ■" ::: I S 0? ’l l  Gram, . .  19 ..
f S i  ::: ::: -  ? j> ^  4  Moth, - 6 6 . .  ..
Moth, ... „  ............. 2  0  0  Mteh, .. . .
Hawaii, ... Sown always with Mime- 10other grain......................... 2  0  iv.iung, . .  iq  ..
Wlieat, ... 4 maunds, 34 seers, ... 3 20 8  32 oOSllTilula . , 6  .,
Barley, .. 9 moiinds, ... 6  0 4 20  ̂ v. SarSon, . .  11

^ ------------------------------------------ --------------- ---------------------------------------------------------------------------------------------------------------------------------------------------- - :

*  ■ ■

■ : : ■ :

.
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■ | s |1 -l  § 4  g s * 4  .a . L

3 3 I f  I ’  !•  3 I  ,  |s | *  p
....... ....... :-•!!>> ' ______________ ________ $ & 5

mds. mda. ft. in. mds, mto, tttlll.
f Wheat, ., 6J-16 .. .. f  f  Daiidi wheat, .. 6- 1.4 ..

Barley, .. 6-16 .. .. Rice, |£ifg
2  Barley, on nnirrigated * Barley, .. 8-U
f L  *■“ *. .. 2-4 .. .. «• M Maize, .. e -li [ !!
P 1 Jowar, .. 5-1.) . .  . .  | < £ - 1  Kangni, . .  6-12

iYlce’ •• H 6  •• £  «  Gram, ... 0-24
dram, .. 6-14 . .  ^  Mftng, . .  g_g

l  Gawar (Cyamopsis), ..15-20 .. TJrd,' ' .. 8_g “
w t  Moth, .. g . \ \\
K f  ( Irrigated beat
w . Wheat, - l|inib •• 18 15 3 ' 7 7 ~~—— *—

’ jS^S’F’ •■ I, !  f f  * More woentiy X have wqaivtd from the Deputy Commissioner
(rtiHisa, .. Ja of Rohtak, under his letter No. 5»2, dated lsth August, 1884,

~i ld«d “eSt io 1 .) tt>c following Tahle, showing the produce in canal and rain
|.i Barley, ■{ ;; *§ *| g  irrigate villages.

m IKhdlir, .. 91 9i 2 , ---------llm  rated ..hoot Avemea protam Average produeemigatea oetl i*.r pucka ijeopah per punka hmgih,
p _ j  land, . . 0J 6£ 2 of “ lml TU,“‘t7». «* tamil villages.

IKhlffr ”  *2* n. J* Mg?*. -     10 mounds. 7 mounds.(Khadir, .. 9| 9| 1 Paddy, ..................  is
L Sarsoh, .. 5 5 4 .................. 12 ,, 5 "*• ,,Imphee, ...   0 ,, 74
r f  Hicc, the kind called has- Bajia” 001n.'„ l ” 4* 77
) mati, .. 12 .. .. Kangni, .................  7 ” 2* ”

,, Rice (simitar chini), 10 .. SW> .................  12 „ 10
SjJ l J  Ditto (mfmjl), .. 10 .! "  ~ ;;; » 77 ] 77
S I jS 1 Jawi or javi (oats), 15 ,, Moth, .................  ... ” 7 ji ”
3  111 .Towar, ,, 9 .. (*o“r> .................  ... is ”Gram, 18 .. .. Ousted or rape seed, ... 7 ,, 4 „

t  l  M6th, guwar, mnng, .. 9 .. (low,“ motet® from au- 6
- ; __ gar-cane.........................................................................  18 „

One or two districts, ii'om the peculia- Such are the Sirsa and Kangra districts; 
ritios of the situation, or means o f irriga- the former remarkable for the irrigation ef- 

. tion, could not conveniently be included fected by the overflow o f the river Ghagar ; 
in the above Table; they are given sepa- the latter by its mountain streams and pecu- 
rateljr; liar rice crops.

P ro du ce  o f  S ir s a .— I. P r o d u c e  o f  T r a c t  o n  t h e  B a n k  o f  t h e  S u t l e j .

Average yield
Local name of the grain or Whether grown with Â r“?° s , . . .  peracro. Romarlca at to outwardquality of the grain. irrigatton or not. ™gM Soil In which grown.----------------  “ ppeMMce.

Grain. Straw.

feoti. * md. sr. rnd. sc.
ICanak “ pamany* (wheat,] (

grain, imd translaceui, ( ^  irrigation, ... 4-J Ransli and daknr, 10 0 15 0 i ^cofort'oard^81̂
appearance), ...1 j

• Ktr i,k duutlkh&nl ” 1 1 (No beard at all;
(wheat of very white \ I consumed chicf-
color), ...} " ••• -> 7 11 10 \ i7 bv wea]thv

Karak, “ hil”  (wheat of J ( ‘yco ,“f y
smaller size, and red- > „ ... 3  „ 9 0 13 20 Short & white beard,dish appearance), )

Jan (barley,) ... By irrigation and
' ________________ raini __ ^  4 Ransli and Minor, 12 _0 12 0 Short beard and ear.

2 L

\A n  1 ' 1

|(M$ <SL
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o | g Class I I I . .Division 1.

H. Produce of the TBact on the Bank of the Stream Ghagab.

t By irrigation, ... 3 Rausli anddakur, 12 0 24 0 U n g  & white beard.

JaSbnrley), ... By irrigation and 3 Rausli, data and 12 0 12 0 Long beard and short
rain, ... bhoor, ... ear-

Choi a (gram), ...By ditto, ... H  Dakur and rausli, 15 0 30 0

111. By Rain.

Jan (barley), ...By rain, ... 2J Rausli, - . 4  26 9 12 Jltag beta and ear.

K angea .Histeict .

________ _________________________________________—  ------------ —  - —   ............... ...........—  -------------•— -— ;— 1 " “  ” *~~

_ , „ Quantity of seed | Bern arks.Crop, Produce per aero. required for Bowing.

ran . 74 ntmmds 264 seers, Principally in Kangra -valley.Wheat, ... 7* maim is, * Grows also higher up on the mountains.
Barley, — ” g ’* One return gives about 16 matmds on
Manse, ••* ” ”  acre or ten matmds a beegah; perhaps

this includes the cobs.
, , ,  44 MB. Babnes mentions that he has

B t«. ■" ” ” counted 1100 seeds on one head of nee.
One return gives only 3| mannds of 
husked rice, but that was a fine qua I ity.

Amaranth ( Chanlai), ... * »
(£leuti-ne), ••• ® ” Si seers, Usually sown mixed with klthh.

” 2 Both K515 and Kangra.Chin&u, * ”
Ginger, ... 4 „ ••• ^

■■ ' ■ '• ' . y  ■ ' : ' • ; :■ - ; :;



1(1)1) (fiT
Statem ent  showino th e  quantity  off the several  sorts op G rain  trqdiiced  a t  L a h o b b . ^

> s ^ ?  m ,,—- n »  -T .n  1 r ,~ u w  m r-im m , ■nm m w .T -.m .nm u r a      -  .»—Tr-iiwr 1- nr.^Y.ni t a w m a s ^ m a w s ig a ^ ^ B a B i s M K » a e ^ ^  ____

Na“ e °Igraln- " “ S T '  2S& ( " b̂ I  Kernes.
_______________________, I I - l
Wheat. ...October. ... / or 8  times. 1  to 1J m ds.lt does not 25 to 30 mils. Abundantly proiiuced in malvjah and kalr lands (high lands from the

need hoeing. river), but. very little near the Ravi banks ; if sown there, the crop
produces more grain.

Bariey. ...October. . . .4  to 5 times, go to 40 srs. Ditto. 35to40m ds, ICalr land produces more grain and less straw than the others. Bariev
is mostly used as a food for horses, and very little by the men of 
lower classes. It is made into sattn, or flour, made after parching the 
grain. The crop does not need hoeing. Barley parched ir  called 
lhat, and with gram, channa-ckabina.

Gram. ... Sepr. & Oetr. 2 or 3 times. 12 to 15 srs. Ditto. 20t o 25 mds. It is eatable when parched, and is used as dal (split gram ); when
ground into “ hesaa”  it is used for making sweetmeats. In its raw
state it is food for horses. J* H

---------------------- ------■---------------------------------------------- ------------ — --------------------------------------------- ------------ -- -------- ------------------------------------ - -  - ___________ _________________________________ __________ r_. ___________________ ________________ „ _________________________________________________ ________________ _ * «

Mustard. ... October. ... 4 to 5 times. 10 to 12 chs. It needs hoe- 3 to 4 mds. From its seeds oil is extracted, which is used for many purposes: the
iag- stalk is useless. ' K4

Masur or len- Ditto. 2 or 3 times. 25 to 28 srs. It does not Io to 20 mds. It is used as dal, and is made into bread; the bhusa answers well for K*
^ s* need hoeing. the food of animals, and the grain is given to the bullocks, ■ 5*

*---------- ■---------------- -------- ----------------------------------- --—.___.______ _______.___________________ __________—-------------- ---------------------------------------------~ . - _____  - 3*.
Charal. ... Ditto. 2 or 3 times. Ditto. Ditto. Ditto. Cooked as dal, its flour is baked into chapaties, and its stalk for cattle, §*_____ . __ _ _ _ _ ____ __ ___________ ____ __________ ;_______________-/ ■
Linseed. ... Sepr. & Octr, 5 or 6  times. 10 to 28 srs. It needs hoe- Ditto. If it is cultivated for its fibre, it is sown with 28 seers o f seed to an acre, l ' 1

. ing twice. otherwise 10 seers Is sufficient. I f  grown for oil its stalk is useless:
the land is manured before sowing: the crop is watched.

Rice, o f all des- May & June. 4 to 5 times. 12 to 15 srs. Rs. 3-8. 35 to 40 mds. Kalr land produces very good rice, but not so the maiijah land. It is a
enpiaons. ... very wholesome food", from it are made sweetmeats, the Sour is baked

into chapaties. The straw is not so useful for fodder as the other 
straw, therefore its chief nse is as a litter: the land in which it grows 
is manured: the crop is watched when standing green in the held.

Sesamnm. ...Ju ly . ... 3 or 4  times, 1 0  to 1 2  chs. ... 2 >- to 3  mds. It yields an oil and is used in making sweetmeats. Hindus on one of
their fasts use it for food.

Ja7e%hnm)laWS Dltt° ' Djtt° ‘ 2 0  to 2 5  sr3' of When green answers well as fodder ter cattle, and called “  chant”
9 hoeing. j The parched gram is eaten by the country people. Ita flour is baked

j into chapaties. ’
1 i Z*

- *■ % ..... /  ,
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■Number of - s QU333tl Ly of
Name of grata. TifD̂n°*sow' times of Q“^ ^ c°rĉ  Cost per acre. grata pro- Remarks. ' <oine* ploughing. F * ouceu. 5_______ .___ ___________________________________________

Masb. ... July & Augt. 2 or 3 times. 5 to 8 seers. ]Ho need of 5 to 7mds. It is used as dal, and mixed with rice, makes “  kichri.” In famine its
hoeing. flour is made into chapaties by the conntry people ; also “ baris ” are

j made of it by soaking the grain in water for a night; next morn­
ing the soft grain is gently rubbed to remove the skin, it is next 
ground on a flat stone and mixed with "spices, this paste is made into 
halls, which are put for a time in the sun till they dry.

Moth. ... June & Jnly. 2 or 3 times. 5 to 7 seers. Ditto. 1 to 5 mds. Dal and kichri is made of this, and very seldom chapaties of its flour.
Mungi. ...July. ... 2 or 3 times. 3 to 4 seers. Ditto. 7 to 8 mds. Ditto, ditto, ditto.
Bairs ! June or July 3 or 4 times. 3 to 4 seers. Ditto. 8 to 9 mds. The people when in need make bread of it and also kichri: it is food

for birds ; it is much eaten however in the tract or country called 
Thattowar, between the Jhilam and Indus.---------------------------------------------------------------------------------------------------------------------- ----------------------.------------- i----- §-------  CS

Kangni. ... Ditto. 2 seers. 1| to 2 seers. Ditto. 10 to 12 mds. Ditto, ditto, ___ u*tto"______ _  |
China. ... Ditto. 2 seers. 2 to 2| seers. Ditto. 8 to 10 mds. Ditto, d i t t o ,__________Ultt°-__________

Ditto 4 seers' 2 to 2 | 1 ^  Ditto. 8 to 10 mds. It is made into “ khir” (grain and milk hoiled together). Ehnshkah, >:
y  ' gram boiled in water, kichri, &c.

Maize DittT Bo'7 times 28 to 30 seers. Ditto. 40 maunds. It is made into bread; the boiled pain is used for eating. It is gene- $ 'Maize. ... Ditto. " “.names, -.omoosee rally parched and sold in bazar by people for eating, called “ challi
and* “ sitta also it is used as dalva. §

Mandsh ~  ~ 2 or 3 times.” 10 to 12 seers. Ditto. 10 to 12 mds. Useful for making bread, and is a sort of food for animals. >
_ _ _  -  —  -  ,  or3'timcs, 10 to 12 seers. Ditto. 10 to 12 mds. Bread is made of it ; also kichri,-grain and rice hoiled in water.

"Fob Xr y..r 8 or lO t o Z  6 to 7 seers. Rs. 18. 100 105 mds. The root is used by Natives and Europeans as an article of food. It is
®  ̂ - ’ procurable in every season oi the year.

-  October. ... Fifteen times! 6 to 7 seers." Rs. 25. 140 maunds. Ditto,____________ diti^___________- ditto'
C «r Mm- i k nr 10 htohs Rs 19 Rs. 20. 150 maunds. It is much esteemed by all classes, who chew it as a, sweatmeat; theSugar-cane, ... Feb. & Mar. Ioorl6times. Ks. 19. as. process of sugar-making is described later in the book.

"j^nsk-meionT" Ditto. 12or 14 times. Rs. 3 to 4. Rs. 15 or 16. Rs. 37 or 63. Esteemed as a fruit.
water-melon.&c. ______________________________ ___________________ ________ __________ ____ _—__—-
Cotton. ... April & May. 5 or 6 times. 9 to 10 seers. Rs. 12._____o to 6 mds. A fibre. ______________________________________________
Bed pepper.” ... Ditto.” ' SoremnesT ’  Bfc 12. |r 3. 20. '  When dry,the produce is about five maunds per acre.
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It is now time to elose this somewhat are not), to overcome that aversion to change 
* protracted agricultural sketch, with some which leads them to be perfectly satisfied to

tables illustrating the costa of cultivation plod on at the same rate now as they did 
and the profits of agriculture. I need hardly 2000 years ago. Suggestions on these points 
remind the reader that the Government as- will be found on the report of the jury on 
sessment on lands is intended to be at the this class. I will only add here that one of 
rate of about a fourth, and should not be the most powerful checks on cultivation that 
more than one-sixth of the g ro s s  produce, is in existence consists in the taxation of 
ascertained at the time of settlement by capital in assessing lands. It requires the 
careful enquiry, both as to existing assets nicest discrimination on the part of the as- 
and future capabilities. There can be little sessing officer, and ought to receive his 
doubt that the majority of settlements are earnest attention, to see that capital is not 
now on equitable terms, although it must be taxed, otherwise the people will cease bring- 
admitted that there is much inequality on the mg land under cultivation, and cease sinking 
pressure of the assessments. The revision of wells from the mere dread of an enhanced 
settlement, at present in progress in many rental, which if carelessly assessed accoi’ding 
districts, cannot fail to remedy this defect to to mere a p p a r e n t  a s se ts , will surely result in 
a  great extent; and the security of a just and the crushing of agricultural enterprise, 
moderate assessment for a long period can- I now give some lists showing the costs 
not fail to encourage agriculturists.* It has of cultivation in different parts. The first 
been said that, in some of the fertile districts is a transcript of Majoe Claeke’s esti- 
of the Punjab, a portion of the kharif harvest mate, which gives the costs and profits 
alone is sufficient to pay the Government on 34 acres of land attached to a first rate 
Share, leaving almost the entire rabi, as clear well, in the perganah of Shekopura in the 
profit to the farmer, that is as his own assets Eecbna Doab, which will give a fair re­
frain which ho pays his costs and expenses, presentation of the majority of good lands in 
and draws his profit. There can be little the Punjab, (excluding of course bar lands, 
doubt that this is the ease, and in a state of and sandy, “ tibba,”  tracts,) where the produce 
profound peace, when the agriculturist knows is assumed to he first rate in quantity, 
that the sum once assessed cannot be aug- The 31 acres sown for the year are sup- 
mented during the continuance of the term posed to be sown thus, 12 acres for kharif, 
specified in his settlement contract, he has 2 2  for rabi:—
every inducement to enlarge his efforts,  ̂ f  2 ghumaos of land for sugaricane, or nearly 
and thus surely increase Ins profits. It o 2 acres.
only remains for us to overcome the great mg ? acres cotton.

J . 4 3 < 1  acre of nco.drawbacks to improvement that exist in the gw l acre of sarson (rape or mustard seed).
slothfulness of the people, and where they * M * aoresbf jawdr ( S a le m  sorghum )., , „ _ , r r * . ■ 2 acres or maize,are not slothful (as many agricultural tribes

w S f 18 acres of wheat.
.. ~ " T~"  ̂si | 2 acres of barley.

* The question of a permanent settlement is also under cu o  ) 2 acres of gfrji (wheat and barley mixed), 
discussion; the subject is one of the greatest importance, but
cannot be entered on here, because If any remarks were offered TllOU til© COSt and profit will bo &S fol- 
either on one aide or the other, it would bo impossible to avoid . 
going into the whole subject. 10W9 :

j. ' ' . . . .

; ^1, ; vl ■■ ■ vil' Vv' : .■■■ U-. ' 1 ' •/.



Expenses, in- Profit to cul-
OuanUti- of land I „• ... . TVorhirp in ‘'lading rare- Expenses of tivotor or Ditto payingunaer i Crop. Produce in kind. ... ... .  nuo, and all ditto at Jrd of forner pay- of 4«i of: 0p. . “ ont'y' cesses otjth produce. ; tog itii of produce.of produce. produce.

■ ES. AiP. its. A. P. RS, A. P. RS. A. P. RB. A.P.
2 acres, ... Sugar-cane,... 80 mils, (goor,) 200 ......... 149 9... 163 3 6 SO 1... 36-12...
2 „ ... Cotton, ... 24 „ ... 48   34 9 6 39 2 6 13 6 G 8 13 6
2 „ ... Maize, ... 40 „ ... 26 10... 17 11 9 20 6 9 8 14 3 6 3 6
1 » ••• Rice, ... 24 „ ... 24   13 9 9 15 14 6 10 6 3 8 1 6
1 ,, ... Mustard, ... 8 „ ... g ............ 4 8 . . .  5 3 9 3 8... 2 12 3
4 »t Jaivr&r, ... 32 ,, , 2.1 S ... 22 8 ... Is used nu fodder and tfie cost becomes ai-most nothing.

12 „ ... ... .. 327 15... 242 3... 243 jl4 9 86 62 |l0j 9

■Rabi.

13 acres, ... Wheat, ... 804 rads. ... 304 ........ 198 ... 9 226 14 6 105 15 3 77 1 6
2 „ ... Barley, ... 32 „ ... 21 5 3 11 14.6 14 1 3 9 6 9 7 4...
2 „ ... Gflji, ... 32 ...............  25 10... -14 8... 16 14 6 11 2... 8 11 6

22 Total, „  ... ... 350 15 3 224 7 3 257 14 3 126 8 ... 93 1 ...

Grand Total, ... ... 678 H 3 466 10 3 501 13... 213 2... 155 11 9

I  have added one more Table of the costs inaos, attached to one first class well in the 
and profits of land, extracted from that very Charkari Mahal, or well abounding tract of 
able and interesting volume, the Report on the district.
the Revised Settlement of the Sealkot Dis- The total expenditure for a year from pucka
trict in 1865, by M e. E. A. Pkifsep. These well, irrigating 30 ghumaos, in the Charkari
tables are interesting from their great ac- Mahal of Sealkot is :—
curacy, as well as from their showing the k. a, p.
state of things in a richly cultivated district ° J ‘^ ^ “ wr f e n s L Z T t
like Sealkot. From the Appendix to these &.-§ < rupee cash, .. .. 22 0 0
tables a very good idea will be obtained of | Cowherdamium’ "  2* ®
the proportion in which the Government ----- r-—
revenue tax -falls on the produce, and how 53 0 0
equitable rates can be ascertained: the tables Farm j Potter, @  1 man! per harvest,.. 10 0 0
as here given are somewhat reduced in form 5 00
from the originals, which, together with the ----------
illustrative matter of para. 241, et sec;., should t g- / 5 Yoke of oxen’s feed, besides 2° ° ° 
be studied in the original report; the whole <S m ̂  j grass and clover, @  i a
work will repay perusal. I f ! )  ^S'S ’̂tTS

The land taken as a standard is 30. ghu- «  g  0 ( Its, 2,   27 0 0

| I |  <SL
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o Ploughs, @ Rs. .0-8 per u { 2 Do. barley, @ 3 pai do., .. 2 0 0
Plough, per annuffl 2 8 0 °  ̂  • 3 Do. turnips/@ ] pai per

a 2 B Iron for trowels ( rambha)  g ° ^  J uhuiuao * V' 1 i n nIfll DrSltoSiJ,to" - ! 22 lllnA.SHkria.Si-* i !S
months, @Rs. 1 per “ mhl,” 3 0 0 —

—  -----  Total ( Sprint/ crop), 18 ghumaos l 15 6 0
7 8 0 _______

--------- - Grand total, Rs., 130 8 O
r 1 Ghnmao sugar-cane; @lpai -----------

... , per 4 raarlahs, ............ 6 0 0
g 2 Do. cotton, @  16 do,, .. 0 40  -—- —-—;----- .— —i---,__ ____1 __.

^ 4 Do. maize, @  1 topa per ka- 2 0 0
0 , nal, .. • • ... ,, 2 0 0 jfOTBt. One mftni is equal to 12# inaundskncha, A manat
g ./ 4 Do,, “ charri, ’ @  3 do, do., 2 8 0 kttcha is variable, from 13 to 20 seers, being usually counted j#
" , , . -----------kucha = 1 pucka; tho standard mannd is 40 seers of 80 toiahs
g Total (Autumn crop), 12 l 8 12 0 «**•
§ - A . 1 The-standon! maund is sometimes called, pakka or Aiwmi,
% U Wmmaos wheat, @ 1 pai per but more often the term pahka is applied to the “ Lahori

>  j a Da *•,«,« » ',u ‘ *” I a a “ amwl>” thcoU we%ht which is rathe# heavier, viz., 3 tachah 4 DO. gnjl, do., do., .. 4 0 0 maunds a 1 Lahorf.

Annual gross income for one pucka well, irrigating 30 ghumaos of laud, in the Charkari 
Mahal, Sealkot district.

f . !  If  t g . ~ i i  . ~S i
2S | a p L  m  s i .  1
p  h I I I  p |  f  i f  1__________ * i *i __ 4__hi J

2 Sugar-cane, 45 ,l j  maunds, . 3 2  64
Autumn (kharif), 12 2 Cotton, . . 20 11 „  . 16 32

ghumaos, at an average 4
gross rate of Rs. 12-10, 4 Maize, . . 24 2 „ . 12 43

4 “ Chain,”  , ... per ghnmao, 2 8 152
f  10 Wheat, . . 30 2| maunds, . 13-4 140

4 Guji, . . 35 3J „ , 10 40
Spring (rahi), 18 ghn* 2 Barley, . . 40 4 „ . 10 20

maos, at an average gross
rate of Rs. 17-9, . . .  1 Turnips (not counted, as consumed by cattle).

& Flax, . . 10 2 „  5 5
i Poppy,............... per ghumao, 6 3 J 208

Grand total of the 30 ghumaos, for both harvests, ............  360

opace forbids me to extract from the Seal- summarize the results in the form of a per- 
kot report the remaining Table, which fills centage, it will be found that calculating the 
up the page in the original, and which shows gross proceeds of 30 acres, at a money value 
how an equitable revenue rate per well of Es. 360, this gives Es. 12 an acre; and the 
can be deduced from the above data. To following scheme will show the costs and

' ;;v . . . . . .  • : ■ ■■ ji
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profits according aa the Government revenue * M t, barley and w *«.—Koongeo, lakha, iholur,
[8 assessed at Es. 2-8 or at 2 per acre. Paf  mdf '• .. .

1  A  few of i,lie above may bo specifically mentioned.
______  ______________________________,____ Koongee.—A red rust. The “lcoongee,” as far as

At Bs.2-8. At Re. 2-0. I cau discover, is a blight that comes upon young
_ — i — "  A p wheat (which is sown late) in the months of Jan-

ti jjjQ g o 130 8 0 nary Pebruary, after much rain. If there has
■inn a a been Beveral days of rain, and followed by a cessa.

Subsistence, ..................0t 0 it  ̂ {Jon for three or four days, and during this time
Interest, &c„ ... ... 17 10 0 16 8 0 the sun does not appear, but heavy lowering clouds,
Revenue and cesses, ... 85 8 0 68 6 0 hanging about bringing sultry weather, then Tibia
Profits ............  ... 26 6 0 45 10 0 red “ rust” appears on the ears of wheat. The
v_---- ---- -— -y------- -— ----———' )-----v------ ’  damp is said to bring it on, but it 'goes .away if the %

■ Profit at 7 per cent. ^ufcm)/8 sunshines after rain, or the cold wind ceases. It
A---- ---------------------------—-------— attacks wheat and nothing else, barley is quite free

from it, because it is believed that barley is hot a 
Where the Government revenue demand grain that is heating. Gram and mussoor, which are 

is at the rate of Es. 2-8 per gbumao, the sown at this time as wheat are free from it ; this 
farm expenses and subsistence of two families “ koongee ”  is the chief disease wheat is liable to. It 
are 64 per cent., interest on revenue and appears always first at the junction of the largo leaf,

, 1 , * K , n with the blade; and thus spreads to the young ear, if
cash payments oi farm, o per cen ,, .̂ o vem ajl0U]d disappear jn three days, then there is hope for
ment revenue, 23*5 per cent.; leaving nett tjlc orop jf  jj. iasts an(i Spreads beyond that time, 
profit, 7'4 per cent.: or if the Government then the crop is mined, gcnorally it reduces the yield 
rate be Rs. 2 per gbumao, then these figures by about one-third ; sometimes by half ; the disease 
■will become 64 per cent., 4-2 per cent., 18*6 lasts altogether about ten days, and when in its height

\ „  a ' nj.„ 1 Q.A vnanantivaltr so extensive is the “ red rust ” that is accumulated,per cent.; and profits Id 0, respecinvely ^  man walks through tUe Md, his feet and
D nder lli6 various ea inga o.  ̂ it co ec- jegg b6 quite coyered ower with a coating of red. 

tiou. will be found ail occasional list of costs if the clouds break, after rain has ceased, and the 
in detail o f the cultivation of thp various sun comes out, then the blight is driven away, if 
crops, » breeze blows from east at the time, it is intensified,

When the owner does not cultivate, but but if the wind shifts round to west, it is blown off 
, . v, ., „ +1, V■ ■ on the ground. The chief cause is assigned to thereceives his mftlikana<, the profit to him is b . . v. . ,receive ’ J pressure of lowering clouds, If they are disturbed by

nearly the same.  ̂ _ the aim breaking out, or by a breeze removing the
The last point I  shall notice, is the native sultriness in the air; then there is hope of the Wight 

classification o f diseases and blights incident disappearing in such cases, all that will remain will 
to crops and again quote M ajob Cia b k e * be mere discoloration. If, however, the sultry state of
and M b. E. A. P biksbp. tlie » h<*e for1tl̂ or four clays. . .  uously, then the disease is looked, upon as certain to

Com is lodged (hawa-zad) by strong wind, and is agec(; the whole crop. If timely rain, or west-wind in- 
in jnred by want of rain, frost, had, rats, jackals. I he terTeneSj within the three first days of its first appear., 
following are the names of insects, animals, and di- jj,en y. j3 washed or blown off, and no real harm, is
senses which injure crops. _ done, for the disease has had time only to get on the

Sugar-cane.—Tela, huda, kceree, soka, pala, nisnr- leaf. and not to gprcad to the ear of wheat in the leaf, 
na, moosh, kuchra, and kungeearee. The wheat leaf will gather its strength.and green-

Cotton.—Phirtee, tela, soka, pala (frost) and rats. negg a3 gro\vg) and ap trace of the discoloration 
Mahai.—Kceree, toka, siyank, tnpke. eVel| will in such coses disappear.
Churee.—Keeree, toka and tela. Tho actual loss sustained by the crop is not known
Rice.—Jhobir and rats. . ' till the wheat ripens. The ear is found to have no
Moth, imtng and wasfc-Tela, toka, and bliutoth, or and where mo3t 0f the blades turn out grnin-

poachlir. lesgj they turn yellow, and show what loss has been
----------------------------------- ------------------- ------— done about one mouth and a half after, >■ e:, in tha

* Agriculture of the B6ohna Doab. fifteen duy8 ° f  April.
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T,In.—Is a dark colored powder, saltish to the] the pods do not fill well, and an insect is also produced 
taste, which lies between the outer and inner coating : thereby.
of sugar-cane and stops its growth, the only remedy Tupltee.—When the rains are yen' heavy, the, stalks
for it is to wash it off with water. In wheat it causes of Indian-corn shoot up, and spindle, and yield no 
the plant, to turn black. (The “ smut" on wheat, &c., grain.
is called halt atta; it is a fungoid growth}. Another' drawback to good crops, particularly in

Hilda— 'l’he drying up of leaves, and their becom- districts below the hills, such as Gujrat, Scalkot, and 
ing yellow in Sawun and Bhndon, without any op- Gurdaspdr, is the, frequency of hail-storms, which are 
parent cause' prevalent in the months Phaggan and Chet, some-

M»arna.—This is not a disease, hut it is esteemed times they come in October. At the former season 
very bad for Sugar-Cane to blossom (nisarna), and they always cause much injury to wheat when it 
such canes as blossom, being evil-omened, are taken begins to ripen. In Tila in the'Jhilam district, the 
up, and given to whomsoever will have them. “ jogis” are propitiated to presents, to come and for-

Pdln..—.Frost, when the north wind blows pi ere- warn the people of storms- They plunge into a field 
itigly, it and the cold discolor the cane, the taste of with a drawn sword, or a knife is stuck into a mound 
which becomes saltish, and the produce is inferior ; with offerings placed round it ; goats are often saeri. 
the cane has also a disagreeable smell, and the top flood, and people are stupid enough to pay for this 
dries up. deception. Lightning does damage to such crops as

Ivuahva.—Iii -Toth and I-Iar, when the young cane grain, masur, flax, and til, which are called “phollsali,” 
is about 30 inches high, this insect eats the heart, or lishk-mar, lightning-struck, in consequence. The 
and does very groat injury to the crop, destroying as flowers fall off and the seed is lost, 
much as half, perhaps. Crops are preserved from birds by. scare-crows, or

liunfleearce.—These are barrei| branches, growing “ dartaas.”  A blackened earthpot stuck on a stick 
out of the cane, which do not give juice, neither will being a favorite method. In the ease of tall crops, 
cattle eat them ; if , kungeearee prevail much in a such as sugar-cane, &c., light platforms, called 
crop, it injures it to the extent of one-twentieth. “ inanas’- are erected, on which a person is stationed

Kferee,-^-An insect so called which eats the germ day and night to frighten birds, by shouting and dis- 
of young plants, particularly of sugar-cane. In Jeth charging clay pellets, &c,, &c.
and Bnisiikh, sometimes the crop is destroyed by it ; Notwithstanding that the Punjab is a 
ram or water is the best remedy; sometimes the . . •'
“ martar”  plant (Calotropu Hamilton^ is cut, and Sreafc W  producing country, some gram is 
laid in the water which is to irrigate the field; the imported from Malwa and the fertile districts, 
bitterricss thus given destroys the kccrec. in its neighbourhood, the mart for whose pro-

Sokti.—Is occasioned by want of water, the cane dnee is the city of Jhansi, whence the grain 
dries inside, becomes hollow, and throws out great is exp0rted northwards. The internal traf- 
quantities of " clioee, or outer leaf. . . . . , . , ,, ,.D?- Tn T4  .1 it .. , . tic m g rain is considerable, from the fertilePmrtee~~In Jeth and Mar, young cotton plants, , .
in maira soil, are liable to be injured by sand storms, districts. Large quantities ot grain Comes 
which wound them, and they dry up. The remedy down the Sutlej to Eirozpur. Rice is Jarge- 
for this is. to .water the crop, by which means the ly exported from Kangra to other districts, 
sand holds together. Phirtcc also injures sugar- jjushyarpur and the Jaland ha r district sup-
cimS\ T , , ply much grain also to other districts, Sugar'Mtu.—Tr a moth, which injures young shoots by | J , , . . . .  , r ,, n  • t.
nipping them off, as if with a pair of scissors. 18 exported largely from parts ot the I  unjab,

Dh'mah, or white ants.—It rains do not fall in both in a finished state and as “ goor,”  or 
Sawun anil Bhadon, white ants do great damage: molasses. Latterly there has arisen a large
rain kills thorn. export trade of wheat and sugar, cotton and

Fi-d or dew.-M  heavy dews fall in Assnh and oil ^  towards England, vid Multan and 
Kartak, the jowar crop is much injured, the grain ,, 
cracks and becomes dark and almost friable. Bombay.

Bhutoth.—This disease arises from the east wind ,  C E PE  4LS
blowing, which causes moth, mash and mfmg tp '
shrivel up, and the pods do not fill. WHEAT.

1/ishk, or Lightning.—Should it lighten much when
gram is about to form its flowers, it injures them, and Botanical name— Triticum vulgare, Wild.

2 M
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. Native names—Kanak, Gehuh, Gandarn, 1 KEI) WHEAT,

^ " “ 1' . . . . . .  . 7 6 2 .— [ ]. “  Lai kanak,”  rpd wheat.
Wkea-t o f a l kmds ̂ n n c jp a lty  the growth W l  UrmciPAll Commit^

o . tte  “ bl ( W )  harvest The number Reel wheat is exhibited also from Amb&lah (26,">!!), 
oi varieties is not in reality very great, Amritsal. (2934), Lahore (3085). Value, 30 seers per 
though considerable difference of nomenela- rU]iee- -
ture exists.„  . . ... .. , II. WHITE w h e a t :Some of the specimens exhibited are very
fine— large white clear grains— but on the gome Gf  the samples are very fine. But 
whole it must bo admitted that much re- there is every shade of difference conceivable; 
mains to be done for the agriculturist by there is magnificent wheat from Tasin be- 
an improved selection o f seeds. Some o f the ycmd Kashmir; very good wheat from parts 
varieties are o f recent introduction, such as 0f  the '.Rawalpindi district, and also from Dera 
the Gilgit wheat, from the territory of that G-hazi Khan. The principal varieties are 
name, north-east o f Peshawur. The two the—
principal kinds of wheat are the “  lal, ”  or L  «  Vadanak, >' 0r “  painman ”  which is 
reddish-bro wn wheat, and “  safed,”  or white very liie  the dagar wheat of some districts, 
wheat. The latter is the most esteemed, and % The “  ghoni”  wheat, which has grains 
has several varieties—the former is cheaper, without skin or husk.
and certainly of not so pleasing an appear- 8 . The Qilgit wheat  (introduced), also 
ance, but as the jury on this class remarked, callen pttighambri and MuUani, small and 
does not appear to be in any way inferior very rounci ,„.n;n,.
in nutritious properties to the white sorts; 4> Tbe « daM  khan!”  There is also a 
on this account the use o f this wheat is or- variety called “ kathya ”  in Sirsa. 
dered in all jails in the .Punjab. The principal difference observable in

Wheat is sown in the months o f Kartak, wheats, is that some are bearded and some 
and first half o f Maghar for the rabi harvest, are awnless. Of the bearded wheat there 
and is Cut in Baisakh (A pril). When cut it are too sorts, one with a dark colored heard, 
is winnowed by men o f the ‘ ‘ chura”  caste, the other with a light yellow beard. The 
who receive as wages about 11 seers per principal varieties of grain are in appearance 
mfun (Gif maunds), and get certain glean- distinguished by their (1 ), opaque whitish 
ings that fall beyond the heaps. The straw color, and the absence o f skin or husk, like the 
when broken up is called “ bhiisa ”  or “  turf,”  « ghoni »> and « 8afea kanak”  generally; (2 ), 
in Punjabi, and is used for feeding cattle, by their being almost round, like pearl bar- 
and for various other purposes. The agri- ]ey, such is the Paighambri wheat; * (3 ), by 
cultural population do not generally eat the their being besides large in size, o f great 
com  they grow, but reserve it for sale; they translueency and clearness; daud khani, &c. 
use barley, pulses, and other less valuable The wheats o f the Hill states are generally 
crops. W heat is often sown mixed with small ana inferior in color. The territories 
barley; this is called “  goji ”  in the Punjab, exhibiting them are, however, very nearly on 
and “  trikala,”  in Cis-Sutlej States, or with the limits where wheat ceases to grow, so the 
gram (d o er  arietinum)  and then called inferiority is not to be wondered at. 18,000 
“  b h e r a o r  the red and white varieties, are appears to be the ordinary limit o f wheat, 
sown together Under the name of “jogyah.”  (

The principal kinds of wheat are exhibited
. . .  * The varieties shown as Oilglt ana Millttai ate apparently

aS IolIOWS :—  the sftiBe,



though it has been observed up to  15,000 <«)» “  Jangli wheat,”  an inferior grain, almost like
feet in the Himalaya. a-wilding, lienee its name; value, 32 seers per rupee.

7 8 3 .  [2531], Ordinary white wheat, 7 S 5 . [ ]. Series o f wheats, from.
«  safed kanak.”  Delhi. fche Simla Hil1 states'

The following districts also sent sam- The Simla.district exhibits a number of specimens,
i ,__ most of them poor wheats ; No. 2697 from Bhaji ;

* Kothar (2756) ; Mahlog (2758) ; Dhami (two- varie-
Gurgaon (2571). ties), (2773-74) Kanydr (2779) ; Balsam (2794) j Ba-
Km'mU (2SSC)- ' ghat (2809); and Tiroch (2810),
Bohtak (2605). r -■ „  . „ 1 .
Amhalah (2 6 5 1). 7 6 6 * -“£. ]. Senes oi wheats from
Ludhiana (2685). the Hill districts around Kangra. L ocal
Jalandhar (2822). COMMITTEE.
Hushjarpfir (three varieties, 2893-5), (one being n The fields among the hills below Kungra produce 

mixture of red and white wheat sown together, which about 3 matmda per begah, or nearly 6* nmunds per 
13 called jogyan). , acre.

Amritsar (2980), “ yybeat and barley are universal everywhere as
Gii.jrf®Walla (ordinary white), (8164). the spring crop. Of wheat there are several kinds,
Jhilam (2nd class), (3235). the bearded and the beardless, the full white, and the
GdrdAspur (3069). flinty, red variety. Barley is uniform. Wheat
Gugaira, four varieties (3723-6). grows most luxuriantly in the talooquas of Mori,
MujsafEurgnrh (3338) : value 26 seers per rupee. Eajgiri and Nadaun, the soil of the tertiary hills
Dera Ismail Khan, two varieties, (38S6-7). seems the most congenial to it. The produce on the
I)ern Ghazi Khdn (3382), granitic soil of the upper valley, is always poor and
Bunrioo, (o433). thin. Barley flourishes in Haripnr, and all along
Poshawui (.>440). the base of the snowy range. The ripening of har-
Hazara (84o8). .vest takes place later than in the plains, and varies
Kaptirthiila (8465). according to the varying elevation. The crops in
Farfdkot. the outer ranges will be yellow, and ready for the
Jhind (3 61). sickle, while the fields about Kangra are quite green,
Nabha (3/73), and the lower portion of the valley will he cut and
The above are scut as “ white wheat,” without carriod a month before the grain is matured in the 

- specification as to the variety to which locallity they palatn valIey. Ronl the beginning of April till the 
were assigned. The following varieties of fine wheat elld of May ia a Sttc<!esSton of harvest times, and in 
were exhibited as specialities-vm, the remote talooqua of Bhfmgawal, the barley (for

7 6 4  •— [ 2040-44! ]. Series o f  wheats, wheat is there unknown), does not ripen till July.f 
grown at 1'azilka and Sirsa, Mb . Oliver, 7 6 7 . — [  2873 ] .  W heat from Lahaul.
D eputy Commissioner o f  Sirsa. “ G ko”  (pronounced dro, Thibetan). Bmr.

(a). “ Pamman” wheat (otherwise called vad&- H. A. JAESOHKE. 
nak); selling price, 30 seers per rupee. This wheat is very remarkable from its being

(*). Ghom wheat (small opaque white grain): prodtlced ia snch a locality. It is said to be far
t e same prjoe. superior to thd wheat of KnW, it is not greatly cul-

(c). * -Dfiud khani,”  large and very white grain, tivated however, as it. requires warm and protected 
nta) nee: \iom the N. W, Provinces, and grown localities and much irrigation. (For an account of 

c ic y  on. tu. banks of the Sutlej, on alluvial and Jjabaul crops, .we under “ Barley.” ) Samples from 
irrigated lands. This is much used by sweetmeat Lahaal wore also sent by the Kangra Committee, 
makers on account of its being so white. It sells r. n o „ „  „ „ a ...
where grown, at about 31 to 32 seers per rupee, always 7 b 8 .  [  2877 ] .  Wheat from opifci. 
cheaper than pamman, being considered inferior.* IIP,. Boyle mentions that ho has not seen wheat 

(«!). “ Kathya wheat:” value, 30 to 31 seers per higher than 8,000 feet, but Gerabd speaks of wheat 
rupee. at 10,000, and Captain Webb of wheat at 12,000,

* Local Committee, Sirsa. f sabots’ Settlement Report.

I f)  <SL
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<m the Southern slope of the Himalaya. The ex- years ago, that the finest wheat lie had seen was 
treme limit is given at 13,000 to 15,000 feet.* « grown in the valley of BarhAn, near the village of 

y g 0 _r 2384 I Varieties of wheat Hassan Abdal ill this district, the soil being ealeare-
i-alled Kh ”  or “ Kn and “ tar ” from 0US and ̂ " 8  P" Rcre about 14 malmds<';al4ed Kali or Kan, and tar, liom There is a good sample of wheat like this from
Spiti. Gujrat (No. 8206), and Jhilam (3284), and Shahpnr

The cukuniblc territory of Spiti is divided into (called locally Dagnr), from Naushcra (3250), and
five kotees (divisions). The whole of them together from Dora G-hazi KMn (3383). Gugaira, among its
produce 20,067 lakhs of grain (1 lakh =s 1.2 pucka four varieties (3273-76) exhibits “ Gilgit wheat.”
seers) or about 6,200 maunds. P n m *  n n  -1 v  . ,. ,,rp. , - , „ 7 7 6 .— r 3524-28 . Tour varieties of1 ho value is from 2 1 to 3 lakhs of barley, and 2 l , ,
lakhs of wheat per rupee. The people exchange wheat, the produce of itrinagar, Kashmir.
grain as much as they can spare with .Ilisha.hr for H. H. TlIE MAHARAJAH.
iron, Thibet salt, and tobacco. The 1st kind sells for 86 seers per rupee, and is

7 7 0 . —[ 2912, 2950, 3304 1. Series of the produce of the spring harvest.
wheats from Amritsar.' Local Comhitebs. The 2nd Srown itt th<3 antumn tarvest- andat 20 seers. The other two are valued at 2!) seers.

( а )  . “ DAfid khhnl.”
( б )  . “ Mulfaim,” also called “ Gilgit”  and “ rai 7 7 7 .—[ 3528 ]. ‘Wheat from Vasin,

mnnfr,” small round grains. H. II. The Maharajah or K ashmir,
(c) , “ Bherra,” wheat and gram mixed. This is a peculiarly fine and large grained wheat.
7 7 1 . — [ ]• Large grained “ vada- 778 .— [ 3529 ].' Guji (wheat and barley

nak ; ”  wheat grown in villages Adalatgnrb,
Svioke and Sealkot. Local Committee. ... . , . T, . . ,Wheat is very little cultivated 111 Kashmir, the

Value, 35 seers per rupee. staple crop is rice, what little wheat there is, is
7 7 2 . —[ ]. Series of the wheats of almost entirely produced at the spring harvest; but

the Lahore bazar. Fakir Shams-uihiin. <me s™Ple ( 352*) is ™ rked M b«inS P™-
( a ) , (8083) Vadanak wheat: value, 28 seers per 

rupee. BARLEY.
(&). (3083) “ Dadtl khani, ” yields very white

flour : value, 27 seers per rupee. ' Botanical names— I lo r d e u m  k e x a s t ie 'k o n ,
(o), (3086) “ Knhr” wheat, not very common, H o r d e m n  cce le s te  (the beardless variety). Na-

a-nd not of superior quality. tive names—Jau, (D b. Oleohqrn gives Lion
( d )  . (3087) Ghoni wheat; 27 seers 8 chittaks , .  • , t  r r  , , • .,, . , , , . „ (Ajau) for JET. c c e le s te  in the upper Sutlejper rupee; sold as “ paighambri ” or “ iiikka ’ wheat. j. . l r J
7 /3 .  | 308,1 j. Gilgit, called also Barley is cultivated much in the same way

paighambri wheat, grown at village Sanda, a8 wheatj but ia read for outti somewJ t
near Lahore. Chaudbi I mam Baksh. ... ....__„„ ; , ,  , .sooner, it grows much on sailaba and baram

7 7 4 . Gujranwalla wheats. lauds; it is much less esteemed than wheat,
( a )  . (3164) Vadanak wheat (large grain). and sells much cheaper, though it produces
( b )  . (3167) Vine wheat, perhaps dadd khani. much more, and requires worse lands and

T T ' T 8' lGSS vat01'ing than ^  varieties are 
■ 7 7 S ' ~ [ * ldr t  l  ■ ?“  vadanak TwLeat “ jau desi,” (common country barley), and 
from Piudi (Iheb. Kawalmhdi Local “ j au paighambri.”  “ Ghoni”  jau is barley
Committee. that has scarcely any husk at all but only

Colokbii Tremexheehe noted in his report on a fine 8kin. In the Hills barley succeeds 
Agriculture to the Agri-Horticulfcural ,Society several bettcr thfm and much cultivated;

its upper limit is 15,000 feet.
■ Note on the Vegetation of the Sutlej Valloy.LyDn. Cleo- m . . „  • „ i i „ „ ,  ,, , ,

HORN. p. 14 ; Journal of the A£ri-Hort. Society of India, Vol, 1  llere 18 “  1,lilck  OT ra th e r  d a rk  p u rp le
n’ii, p. 4. barley, and a clear translucent barley of



z n  i

f( g)« (CT
' x.' . .

Class 111. Division I. -jgg

superior quality, both called g/aighambri, I  1 States. The series consists of samples from 
believe that the term paighambri is applied Bhaji (2697 ); Kothar (2747); Mahlog 
as an equivalent for “ superfine”  or “ un- ,(2759)| Balsan (2795);, Tiroeh (2811); 
common.”  I  have hoard the “  Gilgit wheat ”  Bishahr (fine quality) 2815; the Deputy 
called “ paigbambri: ” paighanibri jau liter. Post Master o f Kotgarh exhibited “  imperial 
ally means the “  Prophet’s barley.”  barley ”  (2817).

7 7 9 . - [  ]. The exhibited samples 7 8 2 . - [  2837 ]. Barley, the produce o f"
o f common barley, or “ jau desi,”  were as Kangra and Kulu. 
follows:—  _

Delhi ('258ftl 7 8 3 .— [ ]. Barleys from Lahaui.
o“ i  S , 2). the Iijsr. Ma. Jaeschke.
Kurnal (2587). 7 8 4 .— [ ]. Barley o f the sort
Rohtak (8007). called “ senno.”
Sirsa (0633) : value, 1 inaund 10 seers per rupee.
Ambalah (2653), s“ort but Heh oars with short awns and six rows
Ludhiana (2687). ob r̂tl‘n> cultivated in Ladah and Laliaul, not in
Jalandhar (2S23). In the Jalandhar district, bar-

ley is usually sown with wheat; if sown on unirri- ,(2871) LarSe bariey- “ Che-nas” (not, pronounced
gated land the yield is 5 mirands an acre, if irrigated .
about 11 mannds. It is cultivated at a cost of Ks. (-.672), Lully barley. ‘ Gyog-nas, ’ (Tibetan) and,
2i pex. acre, “ Yangmaf’ in Lad&kh, and “ Thangzad”  in Bunan.

Hushyarplir (2900). ‘ dialect*
Rawalpindi (Pindi Gheb, 3191). 14 18 also ca,lud “ drnS chmtas,”  barley of sixty
Gujrat (3207). days, because it is said to ripen in two months. This?
Jhilam (3236). is not grOwn in Kulft but in Ladakh ; and Zungskar
Shalipi'ir (3251). barle7 sclls at 20 seers Pcr mPeo-
Muzaffargarh (3331) : value, 1 maund 5 seers per Lftbaul ia aivided f1'0™ K“16 bL a range of snowy 

rapee, mountains. It comprises the upper course of the
Jhajig (Maghyana pergunali),(3351). This latter ŝ rcams Chandra and Bhaga, which uniting

was the only exhibited samjile of any crop produced under common name of Chandrabhaga, form one 
at Jhang, though thero are samples of wheat from *be Prdncipa,l rivers (the Chen&b) of the Punjab.

' .Jhang, in the Lahore Museum. 4 he people belong to a different type of the human
Hera Ismail Khan (8363). race. Their features are essentially Tartar. They
Dera Ghiiz! Khan (3385). . sPoa1i a language not intelligible to the natives of
Bunnoo (3430). the neighbouring talooqua of Kuhi. The country
Peshawur (3131) : value, 1 maund 12 seers per *8 ruSS°d and inhospitable. For six months snow 

rUpee- covers the ground. The inhabitants descend to the
Kapfirthalla (3166). mOT® Senial temperature of Kulu, and return with
Nabha (6771). ' the commencement of summer. The soil yields only
rnu e  , . , ,  , , , , , one crop a year, and the grains produced are buck-
The finer kinds of barley, including the Wheat and barley peculiar to the country. Spitiis 

produce o f the Hill districts, exhibited as a region almost, similar, except perhaps the cold is 
specialities, were as follows p— still more severe and the people less civilized even

n o n  r <><»oo i  -n. t , , , , than in Lahaul. It is surrounded on al! sides by
7 8 0 .  - L  2fa33 ] Black (purple) barley, !ofty moumftins imccessib,e for haif the yoar>aml

recently introduced from the provinces, the mean elevation of the valley (along the river 
M b. Obiveb, Deputy Commissioner o f Spiti) is not less than 10,000 feet above the level of 
Sirsa. the sea. The people belong to a kindred race with

West of the Sutloj.it is grown on lands inundated thoSe ot MianU The lanS«age is almost identical, 
by the Ghagar river, but few acres have as yet been bnt &0 custonls aud rel,«ious institntions are n<* 
sown, but the Zaminclars intend extending it. -------------;------------- — ---------------------------- -

7 8 1 .  - f  1. B a r ie v  fr o m  the S im la  ’  Tho Bunan iB a <Ha,cct of Tibarskad’ sP°ten in port «fb f ;  ‘  * n o m  the S itn la Lahaul (see Cunningham's Lad&li. p. 897).

;  \ ' . *' \ ^
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analogous. Here also the resources of the land are 7 9 4 .— [  8492 ]. “ Karim,”  or paigham-
locked up for more than six months, in the rigours of . bri jau, from Ladakh, II .
winter, The inhabitants are obliged to repair during KabUBlir. -g-̂  fpjpj "MahaBAJAH OF
this inclement season, to the lower and more genial 
latitudes in the valley of the Sutlej, .......... '

The pirodnce of the land in Lahanl and Spiti does vTalue, 29 seers per rupee,
not suffice for the wants of the population. The 795„.—[ 3193 ]. 2nd quality barley, from

^ people of Miaul import grain from Kfilfi, and the g^ na _
' valley of the Sutlej supplies the additional demands ValQC> j. maan(i 8 seers per rupee, 

in Spiti. The crops in both talopqnaa are tho same.
The barley of Spiti is hexagonal or six-sided, and 7 9 6 ,  [  3494 J. 3rd quality,
the grain large and succulent.* Value, 2 maunds per rupee.

7 8 5 . — [  2880-81 'J. Series o f barleys OATS.
from the province o f Spiti, comprising bar- Botanical name— (A vem  sativa, L .). Na-
ley o f 1st and 2nd quality. K angba L ocal tjYe name—Javi.
Committee. These are only exhibited from two districts,

(2882) Barley, locally called “  sowa.”  7 9 7 .— [ 2651 ]. Oats, from Ambalah.
(2883) Ditto, of the sort called “ sarmoft.” 7 9 8 . - 1  2502 *]. Oats, grown for Go-
(2884) Ditto, of the sort called “ zezi. L J . TT.

vernment cattle farm m llissar.
7 8 6 . — [  2961 ]. “  Ghoniharley.”  A m-

eithab L ocal Commit- m a ia h .
Lahore. t e e . Botanical name— (Zect mays, L .)  Native

, ,, . , „ _ names— Makai, Challya (in Kangra and Ku-
7 8 7 . - [  3089 ! t a -  W) j „ Sr ^  (p „ j im ) K 4tri.

BI IMAK BaM H Of B..T L.hotC. IJn
This is a very good barley grown at Sanda, near Bompay ig_

Lahore, from seed Hint was obtained from the conn- Moisture, ..................................  12*90
tries bordering on the lersian Gulf. Kitrogcneous matter, .............. 9*28

7 8 8  — f  3090 1. Paighambri barley. Starchy matter, ........................  7TG3
ZOO, L J b Oily matter,................  ............. 1'69

Lahore. Ash mineral constituent,..............  T86
A  transparent barley known by its waxen appear- --------

100*00ance.
7 8 9 .— [ 3168 ]. Paigbam- The young stalks are used as fodder, the parched 

(injranwalk hri barley. grain is called “ chabina,” and eaten ; it ripens in
7 0 0  —1 3279 I "White the month of Assuh and Kdtak, is cut and stacked 

GmenVi , ' t"  out about 10 days in the field, and then the cobs are
0 ‘ * paighambri barley. taken off, and beaten to separate the grain,

y q j i __r 0280 ]. Black do., do. The varieties of this grain exhibit great difference
■* _ ’ in size and color, tho maize of the plains is generally

Grows in Manserah and Ilarappa, producing about arU;i vcry paie yellow, or else deep red ; the
12 maunds per acre. large grained orange-colored maize is generally grown

7 9 2 .— [ 3386 3. Black -in or near the hills, but is exhibited of cxccllr -t qua- 
Dera Okazi Ivhan. paighambri barley. lity for Gujrit and other places.

Ttmri 7 9 3 . - [  3451 ]. Barley. 7 9 9 . - E  ]• M ia n  corn, xnostly_ of
A fine grain, having a wax- «*> pale yellow sort, and o f ordinary quality, 

like appearance and a greenish color. is exhibited from Delhi (2538) ; Gurgaon
! (Nob-Tabsil), (2564); Eohtak (2609); Am-

----------------------- ----- -------------------------------------- balah (2669); Ludhiana (2688) ; Jalandhar
* Barnes’ Settlement Report of the Kangra district. (2826) ; (orange colored “ pahari” ) ; Hush-

I I I  <SL
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yarpur (2902); Gujranwalla (3171) ; Jiblam popular saying that the life of maize is only 
(3238); Gugaira (3281); Dera Ismail Khan a year long. It sells at 30 seers per rupee.
(3371); Dera Gbazi Khan (3394); Bunnoo The method of separating the grain is 
(3927); Peshawur (3412); Kapurthalla peculiar; the stiff ears of the maize bruise 
(3471) ; Kashmir (3493). and draw Mood from the feet of cattle, so

Majois CiABKE’s account of the cost of cultivating the maize is threshed hymen with bamboo
2 acres with makai, kb art f crop, is as f o l l o w s s t i c k s ,  For this purpose the cobs (ehuchi)

On 2 acres of maize or makai (produce first rate);-— Bre gathered on the floor iu a heap ; a screen
“• If' )’• of blankets is set up round the floor to pre-

Crop, to maniida, ... ... ... * vent loss of flying grain, and two or three
Cost. persons are seated near, to replace in the

.Government dues, lnmberdari, &c.,... 7 4 9 heaP cobs tbafc are thrown out of the range
Seed,........................................  1 0  0 Of the Mows.
Hand hoeing,... ... ... ... 4 0 0 The varieties of .maize exhibited, were as

Total Es., ... 12 4 9 follows:—
• P a y m e n t  in  la n d . * » . - {  2703, 2736, 2748, 3761, 2776 ].

mi), sas. Orange colored maize from the Simla states,
Watchman or bird-keeper.......  3 20 vi/ j from Bhaji, Bngal, Kothar, Mahlog and
Reapers, ... ... ... ... 1 8
Potter, carpenter, and lohar, each, ... 0 12 '
Mochi and dharwai, ditto, * ••• • 0 801 .—[ 2838 ]. Large maize, from
Ch'aukidar, barber and dhobi ... 0 6 Kangra and Kulu.
Teli, fakir and mochi, ditto, ... 0 3 r i „ „ „ „  , _____  ,,
Khakrob, ... ... ............  1 8 8 0 2 .— [ 2943,2957, and3016 ]: Yellow,

. ---------- white and red maize. Amritsar district.
M*. 6, seers 29 =  B* 5 7 0 L ocal COMMITTEE.

Total expenses, Rs... 17 ll  9 8 0 3 .— [ 3095 ]. Common maize, from
Gross profits, Es., ... 8 14 3 Lahore. IV eiii Shams-udjoik.

Maize grows everywhere throughout the (3094) Makai pahari (hills).
. hills, and appears to flourish just as well in (2095) Makai Emanabadi (variety). 

a temperate as in a tropical climate. At (2096) Makai Farakhabadi (variety).
7,000 feet or at 1,500 feet, it is the favorite These aV0 rarieties DaniC(1 ^  the80 dties> bnt 
crop of the people, and for six months of grown in the Punjab.
the year forms their common staple of food. 8 0 4 .~ [  3208 ]. Orange colored maize.
Although superseded in the Tallies by the GtJBAT L ocae Committee.
rice, there is always a little plot of maize Q Q  32Q9 ^ ^  r> ^

around the cottage of the peasantry, which
is reserved for themselves, while the rice
is disposed of to wealthier classes. To the <Makai maize is "ot *°m « *  of
uplands, maize is an admirably suited crop. Murfargarh.)
It is very hardy, requires little rain, and is r c <, % T • , ’ ,, 8 0 6 .~ r  3493 . Maize, from Srinagar,rapidly matured. In sixty days from the rr -p-, 1 ;  . ,, , J ja s  . . . H. H. The M ahabajah or K ashmib.day ot sowing, the cobs are fit to eat; but ^  ■
the grain will not keep. Weevils attack it in 807 . [ 3531-32 J. Maize from the
preference to any other grain, and it is a ’bmiitni territory, by the same.
---------------- .------------- -------------------------------- RICE—PADDY.

• Thio village weigher: ho weighs out the produce when . ,  „  T \ xr
required for payment in kind or other purpose. B otan ica l n am e— { Uryza SatlVtt, L . )  JNa-



tive names—I)han or Shall; and when husk- nursery is a good one, eight murlas of plants will 
ed, Ohauwal, and Brini (Persian!; ’Arz suffiee for an acre of plantation, the field must he
. , , , , , ■ ■' ,i . u , .continually flooded, and of course must depend great-(Arabic); boiled rice is -called JBhat -or , • • . ’' .  ' ’ , ly on the rams; when those fail, the crop is watered
Ivliushk;l; when bruised, Churwa ; when from a well or pond, or other reservoir; in the latter 
boiled with milk, Ivhir or Pirui. The names part of Kartik it ripens, and is reaped by the culti- 
for the different varieties of rice occur in vator—if of small extent by hired laborers ; if of 
the sequel. large extent—reapers receive two pie or seven seers

,,,, . . .  . , j, . . . , of grain, or one man’s load of the straw and grainThe varieties are almost endless, but there ’ ’ , , .. . f o r  every lcanal reaped. When dry enough, the ru-e
can be no doubt that a large number are in ja SCpara|-eij -from ti10 straw by being trodden out by 
fact synonyms. bullocks, and cattle arc fed upon the straw. Where

.Almost every district where there are low the crop is only on a patch of land, the grain is 
lands, which are inundated either by natural brushed out by a kind of threshing, or a solulga.
or artificial means produces some rice ; heavy 'Vinnowmg is prnd tor at two pm per nwrand. ol 
... , , ' the paddv ivinnowed. Various items are claimed bv

dakar soil suits it. It is one of those crops ^  ;on,mtH„ as blncksraitH potters, &c,- The
that requires raising first in a nursery, after averitge prodncc per acrc> is twelve mannds.
■which the seedlings are planted otlt. The cost and produce of ■ one■ acre of rice are as

The district o f Gugaira produces a eonsi- follows 
derable amount o f  r ic e . by artificial irriga- Produce of first rate crop, mannds
tion, and profit is derived at the jail from 2 6 , ................................  .. 24 0 0
husking the grain by prison labor. But the Cost.
great rice producing places are Kangra and Govi Revcnil0; e t0 g nianni1s, My,.. g „  0
Pesbawur, the former celebrated for its Lumberdlr, patwiiri, &c., .. ... 1 2  3
“ basinati”  rice, which is very largely ira- S eed ,..........................................0 8 0
ported into the plains, and the latter for its Bird keeper, grain (wheat), .. 3 .0  0
celebrated “  bara ”  or scented rice, which is Reaper, 1 maund 8 seers (rice), .. 1 3  8
grown on the hanks o f the river Bara. The S l^ s e r ^ n t e , tacloding
special products of each district will receive 3 5.seers for dliarwai, 1 maund 26
notice in their proper place in the .sequel. seers =  value, ........................ 1 10 0

The following extract from M ajoi. Total expense,, Bb. u T u l
Clarke’ s report, describes the cultivation Gross profits, Hs. 8 1 6
of rice in the plain districts of the Punjab ™ ,, .‘ , ,, , ... 8 0 S .— The following districts exhibitedproper: an account of the hill cultivation . .f  t , , samples of the -rice Ordinarily grown in (be
is given separa e y. district, as found in the bazars, without

“ The first step towards the cultivation of rice is ^  any particular variety. Many of
to raise seedling, beds; the seo*l should be sown in 1 J J t
Har, on a plot of ground well manured hut not samPles were fair rices— of the qualities 
ploughed, i. e., not two loose. A kanfil or one-eighth saleda and samoja.
of an acre takes about three seers of seed ; the Hur- Delhi (2541) ; Kapbrthalla (3472) , Kurmtl (rice 
scry must be watered every second or third day. In and paddy), (2538-89); Hissar (Fattihabad), (2501) ; 
Sawnn when the rains have been favorable, the Rohtak (paddy), variety sfrthii (2606). Only one or 
seedlings are transplanted to the ‘ ro’ni ’ land, pro- two varieties are grown in the canal villages. When 
periy prepared by repeated ploughings and clod husked, the grains have a reddish coat : produce -7 
cmshiijgs ; the latter process is not done with the to 12 mannds per acre: value unhusked, from. 32 
ordinary sohdga, but with a dentated one, a kind of seers to 1 maund 10 seers per rupee. Ludhiana 
harrow, which tears up and clears off obstructing (2686) ; Gujramvalla (3174); (jujrftt (3205) ; pro­
roots and grass. The work of transplanting is some- dnee .14 mounds per acre: price from Ha. 2 to 4 
times done by the. cultivators themselves, sometimes per maund. Jhilam (3237); Dorn Ghazi ijjOifih 
by hired laborers, who are paid by two and a half (3887-88); Bunnao (3429); Hazara (Klumpfu) 
seers a maund of the produce when. ripe.. If the (3460), Shahpur (Bhera), husked and unhusked,

H I .. <SL282 C&m / / / .  Division I.
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(3252-53), called Mtinji: produce It and 13 matmds 8 1 5 .— [ 2855 ]. Specimens of rice in the
per acre, of which about half is husk. ear, from the Kangra district. L ocal Com-

The varieties of rice exhibited are as fob mittee.
lows — The varieties contained in the hox are called—-Mad-

8 0 9 a — [ 2557 ], Dhiin (paddy), vane- lya malti, Nakandi, Jinwa, Eangari, G-anga jnmni, 
ty Buhhdas, from ’Firozpur Kotheri, Nakondu, and Kauiodh. 

tilirgaon. Tahsil it is a common saying in the Kangra district, that
there are 3(5# varieties of xice, and that the sub-

810. — [2581]. -Oban, variety satbi (red divisions of the Girth tribe—-the usual cultivators of
skinned) from Bewari tahsil. rice—are equally extensive.

811. — ■[ 2526-32 ]. Seven varieties o f The following extract from Barnes’ Set-
„. rica from Sirsa. D eputt tlement Beport, describes the method of

Commissioner. rice cultivation in the Kangra valley:—
(1) “ Son-kharsa ”  or “ kharcha : ’ sells from 14 to « The upper valleys of Kangra arc the granaries of

16 seers per rupee: produce of the paddy tom 14 rj0(̂  j jere nrc combined the abundance of water with
to 15 mannds per begah. high temperature and a peculiar soil, which makes

(2) “ Kharsfi:” value, 27 seemper rupee. rice so exc[usjr0 „ product. The people recog.
(3) “ Peshawri.” Phis was introduced by Mb. n;ze upwards of sixty varieties. The most esteemed 

OLIVER, it is considered very superior: at present kinds are ‘ begami,’ ‘ hansmatl,’ ‘ jhinwa,’ ‘ nakanda,’ 
there is not sufficient for the market, but seeds are < kamodh,’ ‘ rangari,’ &c. Each of these sorts has a 
kept for the ensuing season. It is grown on the gpeciaU(X,ality,
banks of the Ghfigar, and lands inundated by it. (t rjjjUg ŷ ililvi is famous for its begami rice, and 
The produce per begah is about 12 manuds. p41am for its

(4) “ Bismuth”  This was in reduced̂  from the „ Thego(|ro the fincst riceg. In th() more elevated
North Western Provinces : it so s yom -o . SM_™ 0;£ the valleys, a coarser kind is grown. The
per rupee. The produce per begah is from 13 to 14 m  ,u& elV  ,kolbemi/ &c,
maunds. “ The irrigated parts of Haripfxr and Nfirpur also

(5) “ Sabrf: value, 6 to 8 seers rupee. M ^  ■ * not e al to tbe produce of tlle
(C.) « Mdnj:” value, 18 see« per rupee. J,per Valleys , and generally throughout the district
(7) -  Sukhinand: value, lowers per rupee. tro v e r  the land is fertile and level, rice is cultivated
8 1 2  . — [ 2657-59 ]. Rice o f various qua- as a raia crop. The varieties sown on the dry lands

lilies, from Ambilab. L ocal COMMITTEE. are coarse and more hcordy. The local names are
lari—Called “ chimwal, cliaiibnravalue, Us. i  ‘ rom,’ ‘ kalhna/ ‘ dhakar,’ &c. 
r maund “ On lands which can command irrigation, the rice

V' \n<l —Called “ Z e r iE s . 2-8 per maund. is not sown till the beginning of June. In districts
M .—Called <• Sethi”  (red skinned): Bail-? per dependent upon rain, the seed is thrown into the 

maund ground as early as April, and the later the season of
m The 1st quality is grown especially at Manim&jra. sowing the less chance of the crop reaching maturity.

___  _ ■ , . . . . .  , t  ■ The harvest time is during the month of October.
8 1 3 . — [  ]• B ice waa exhfbi e iom .p|>cro ar6 tbrec ,no(tes 0f culture. Two by sowing

„. . several of the H ill states tbe and 0ne by transplanting. The first and
Slllllll. of Simla. simplest is called ‘ butnr.’ The seed is sown broad-

Blxaji, Mahlog, Bagal, &c., &c., the Varieties are east in its natural state. On unirrigated lands this 
distinguished by peculiar names, viz.— *  «*<> universal method. _ The second consists of

« B&smati value, 14 seers per rupee. steeping the seed and forcing it under warm grass
“ Jhinjan second quality, value, 16 seers. to germinate. The seed with the tender shoots is
“ Echini: ”  third quality, value, 17 seem then thrown into the soil, which has previously been
„„„ . r cioo« u « -o. ■ ■ /r>-i„ flooded to receive it. This method prevails wherever
8 1 4 .  —-[  2833 ]. Basmati”  nce(Palam  ^  is#undant> and is calw  or ‘ loonga.’

r ti valley). L ocal Commit- Tho third is a system of transplanting styled ‘ ’aor,'
Kangra. tee. The young plant about a month old is taken and

Value, 15 seers per rupee. The yield per begah is placed out, at stated intervals, in a well-flooded field, 
about maunds of. husketl rice. ! This practice involves a good deal of trouble, and is

2 N
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seldom followed, except in heavy swampy ground Satin', 1st quality (red skinned) ; so called be- 
where the plough cannot work. The yield of trans- cause it ripens exactly in 60 days (sath), 
planted rice is always greater than under cither of Sathi, 2nd quality, do. 
the other methods. Sharbati (yellow husked).

“ In the month of July the people have a curious Eatua (very similar),
way of killing the weeds, which I have never observed Eatua, 2nd quality,
in any other part of the country. The crop, weeds Dtlmi.
and all, is deliberately ploughed up and turned Over. Changoa.
Immediately after the operation the whole appears Mflshkan,
utterly destroyed. But the weeds alone suffor. They KarhCi or KarhsG (inferior).
are effectually extirpated by this radical process, and Bara (imported from Peshavrur).
the rice springs up again more luxuriantly than ever. OVar. (The word “urdr” implies “ this side of the
This practice is called ‘ holdna,’ the crop is worth- river,” hence the term may merely distinguish the
less which does not undergo it, Eiee is always sown the place of production of the rice without indicating
by itself and never mixed. a variety.)

“ The rice is separated from the husk,by the use of Bcgami.
the hand pestle and mortar ; women are usually em- ChinwaUl.
ployed upon this labor, and when working for hire Son,
receive one-fourth of the clean rice as their wages. Phat Indar.
This article is extensively exported, and in the cold Phat Kanguw&n.
season the roads are thronged with droves of oxen, r r, . . ... ,
mules, &c,, brought up from the Punjab by traders. *- J °

“ Eice has a very extensive range. In the district ottlbt ramdas, Daska.
of Kangra propor, I have seen it as high as 0,000 feet Price, 12 seers per rupee,
above the sea. In Kulu it grows as high as 7,000 _ _
feet in the valley of the Be&s.” 821. [  {>005 ]. Bice, basmati, from

8 1 6 .  — [ 2886-2802 ]. Varieties o f rice Sirahwali village, and Bikapur o f Pasrur.
from Krilii. L ocal Committee. 10 seers per rupee.

The series consists of the following—Jhinjau, sathi 8 2 2 . — [ 3060 ]. Bice from Chakrairtdasf
rnOshki, and miiialu. and Bikapur.

8 1 7 .  — [ ] . Jhinjan rice from Suket. 16 seers per rupee.
K aiTGBA COMMITTEE. Sealkot is celebrated for production of rice, but

Value, 18 seers per rupee. onl̂  iu a v,!r>’ few locaUtics in tl,e '«*&*• At Sir-
n lQ  r o w  o m  i o • t -  fthwali village in the jagiu'r o:f Sirdar Mangal Singh,
8 * 8 . L “bJb-2Jv(J J. specimens OI rice a small quantity of rice is grown, hardly inferior to 

and paddy o f varieties Bas- the famous basmati of Kangra.
Hnshyarpur. mati and munji, from Hush- The F0U11S ®edlings after being removed from the 

Varmir ? bed in which they were sown, are not immediately
'  ’ •* ' transplanted as other rices are, but are put into milk

8 1 9 .— [ 2933-41, 2979-3008, and 3026- and allowed to soak for a fixed period, and then 
3030 ]. Series o f rices to out; it is said that this process imparts the

Amritsar. be had at Amritsar. L o - wldteness and Mcaey for which the rice is noted.
cal Committee. 8 2 3 . — [ 3074-78 and 3097-102 ] .  Series

The list contains a very large number of varieties, r*ces alw  ̂ Paddies found in the Lahore 
many of which are imported. But the Amritsar hazar,
district produces a considerable quantity of rice, and Bfismati, 1st class ; Safeda, 2nd class ; Samoja, Srd 
one kind is the “  muskhan,’’—musk-seented rice, claas ; Chambua (Changua); S6npat; Magoi -, Bt- 
which is supposed after having been kept three years garni; Chhona gol; Sathi; Eatua; MCmji. 
to give out a fragrant odour. 0 70 . r onTn at i

There is a specimen of the paddy and the rice of ' * ~ • • J- * iCfis grown 3H Villa-
each variety. The sorts are— along th© banks of the Ravi. Djb. .Fab-

Basmati; Safed bksmati; Chliona ; Chhona safed ; QBHAE. 
rannjf. Viz., from Sidhoteri, Khosi, &e.
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8 2 5 . — [  3281-83 ]. Four varieties o f f  The cultivation of the rice has very much fallen off 
rice from Syadwalla, &o, G-usaiea L ocal from wbat ifc waa in Sikl1 tirao8» M  then the Zemin- 
CoMMITTEB. dars were encouraged by Government to produce, had

’ a certainty of realizing a high price, and officers were
Mhskan ; Sonpattar ; bafeda; Clianwa lit (pro- appointed to superintend the cultivation, and thus 

bably equal to sathi). there was an inducement, which does not now exist, to
Bice is entirely confined to two localities, viz., the overcome the great difficulties of cultivation, and 

Degh river and Khanawa canal. Tbo Zemindars not apply the constant care necessary fora successful 
only believe that tins grain must be raised on the banks crop. Ground to the extent of 290 jaribs was cul- 
of a canal, which supplies constant and abundant taiga- tivated in Sikh at pM8cnt only co ;arib8 ar8 
tion, but fancy that the water obtained from wells is 80wn . it is „ow produced oaly at yin Shekhan 
not sufficiently fertilizing, or “ fat ” as they express it Mostemi, and Garhi-Malhi-khail in the Mhhroand 
for this purpose. The quality of the crop, however, on Tappah. The yield per jarfb is from 5 to 6 mauuds 
the Kanawa canal is very inferior, a circumstance 0f fjle bj ra
more attributable in all probability to the negligence Besides this rice there are several varieties grown 
and unskilfulness of the cultivators, than to any do- on land irrigated by the Kabul, Swat and Bara rivers,
feet of the soil, or inferior quality of the water. jn valley. They are_

Some attempts were made to improve the rice by
distributing a small quantity of superior seed obtained Ooabst (so called from the porgsnah Doaba,
from Pcshawur, but the produce though good for the "  Eu,^s) : seUa at 3 se®rs Per rupee.
rirac year, is said to have speedily degenerated. The <( b 10̂  ,’)3 ”  ^  seers Per ruPee-
rice produced on the Degh nullah is of good quality, (( ’> 10 seers ('o.
and a peculiar description of it, called “ mdshkun,” Kuner, „  8 seers do.; grown at KunC»r.
from a pleasant perfume which it is supposed by the “  or coarse rico 14 seors Per mpee.
natives to possess,* (bnt which I confess, I have never r Jyotshi : 10 seers do.
been able to discover myself,) is well known and ap- skoga and zafrani rices produce from 10 to
predated in this part of the Punjab. 13 mamKls Per Jadb>and “ 18 to 14.

The local consumption of this grain is very limit- 8 2 7 .— [  3506-3510 ]. Five varieties of 
6d, but considerable quantities arc exported to Lahore. rie0i Kagbm{rj H. II. The M aHABAJAH 
About 30,000 acres are under rice cultivation in, this
district, and the produce may be estimated at about Ricc is extensively cultivated in Kashmir, and is
4,00,000 mamuls.f excellent quality. It has as in Peshawar and

8 2 6 .—[ 3432-33 1. Bara rice, lusted 5 “T  thebenefitof tbo toi8ationof m  streams- , , , , t, ' ■ T „  Rice forms the principal food of the people, together
and uuliuskod. PeshAWUK L ocal GOM- with pulses to a certain extent. Wheat appeal's to 
M ITTEE. be very seldom used.

This is the principal exported variety, and is high- The exhibited varieties were:—
ly prized for its fragrance; it sells at a high rate, “ Basmati which sells at 3G seers per rupee
sometimes as much as a rupee per seer. The quanti- (the paddy).
ty produced is very limited, probably not more than “ Basmati,”  2nd quality : 1 maund per rupee (the 
20 roamuls in a year. It is exclusively grown on paddy).
lands irrigated by the river Bara, in the Peshawur “  Sukhdas 1 mannd of the paddy for 10 annas, 
valley. “  Kanu.”

In the Sikh times the produce at harvest time was “ Shiriwal.”  
divided into three portions—the best was reserved as These are the produce of Jammu, and also Srinagar, 
seed to perpetuate the stock ; the 2nd best share was r ™ i m .... „ .
sent to Lahore for consumption of the court and . 8 2 8 ‘ ~ L  3768' 69 3* Tvro cluahtie8 <>1 n ee .
nobles; the 3rd or worst share was left for the Ze- hi. II. THE E a j a h  OB J hinD.
mindars to dispose of as they pleased. 8 2 9 . - [  3775-76 J. Two varieties o f rice.

- ■ ’ rr:—— —- -  - -—  «  Shall safclii,”  "sh a ll zin.”  H . H . THE
* Tlie rico does not acquire fragrance on its first being R a JA H  OE H a BHA. 

gathered, but after "having been kept Hires years it is supposed
to attain It—a distinction is made in the market between ____________________________________________...___________
“  navamUBkhan,”  “ newgrain”  and the old, whichhaa attain­
ed its fragrant property.—B, I’ . * The term “ Ink”  is also applied to coarse grass. In Bunnoo

t tjugaira Settlement Ilepott—EtiPHIHSVOMS. “  kttndar ’’ has a similar slBnifloation.
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II. MILLETS. (8471).’ Amritsar exhibited both red and white va­
rieties of the millet, as also Gugaara (3285-86), and 

Millets are extensively used as ’food, they Mvuaifargarh (8325). 
are principally cultivated for the kharif
harvest, and are ripe in the autumn. IMPIII—JAWAR WILAYITI.

GREAT MILLET—JAWAR. M L -B a ta n io a l  name, Sorghum sacoUra-
turn— Chinese sugar-cane, sorgo sucre.

8 3 0 . —Botanical name, Holm s sorghum, Only two samples of this grain are exhibited,
Sorghum m lgare; also called Jawar Khurd R°htak (2608), Kangra (2841).
or B rik ‘ In the Kangra district it is used as a valuable

fodder for cattle,-which indeed, notwithstanding the 
There are two varieties, one with a reddish grain statement in the subjoined extract, appears to be its 

and one white : in districts where makai (maize) is principal value, as it can be cut down, three or four 
called “  barn jawar,” this plant is called chota jaw&r” times a year, and it sprouts again, 
or “ jawar bdrik.”  When jaw&r is used for fodder and The Robtak sample is probably only a variety of 
cut down while green it is called “ chari.” When jawar, it forms when cut up a fodder for cattle 
sown for fodder it is much more thickly sown than called “ karbi,”  and its grain is used as a porridge, 
when grown as a grain : in the former case 50 seers and also made into calces : it is extensively culti- 
of seed are required to sow an acre ; in the latter only vated. This description answers better to jawar (PTol- 
10 ; manure is given to this crop. cus sorghum).

The cost and produce of four acres of jawSr, may ^  following extract was .published by 
he estimated as f o l l o w s , , ... . . . , . ,

the .Financial Commissioner m his Circulars,
— -------------------------------------------------------— — ---------------— ---------------------N o a _ 1 0 6  a n d  1 1 2  o f  l g 5 9 <

Produce. k. a. p. Coat. n. a. v. « This plant is attracting much attention in Prance
__________________ -  ~......... .-------------- s_—. and the United States. As a forage plant, it is said
First etas, Government reve- to be ' W 8* *  A  ^adily hybridizes with its
32 mauncls 21 5 0 jrae,. 5 5 0 congeners and varieties, so it should not be sown

Lumherdar (head- near a similar plant. It can be cultivated wherever
man’s fees), .. 0 4 3 corn is.

Reaper ̂ -fmaunds 4 ° °  “ There are some SO species of sorghum, but some
and 32 seers,.. 3 3 0 only contain saccharine matter.

Sweeper, S mds. “ The jnieo affords sugar, aleohol, and a liquor like
20 seers,.. ,. 2 5 0 cider.

Inferta^^’llage * ° ° “ It is planted in drills about 3 or 4 feet apart, the
servants, 3 mds. stalks grow about 2 feet apart. It Bonds up new
36 seers,,. ,, 2 9 9 shoots after being cut, so that throe crops per year pro-

----------ceed from one plant, In a tropical climate it becomes
2I~5~() T°R s eXb'mS£f,’ 22 3 0 a perennial. It makes a fifth to a fourth of its bulk in

good syrup.
i-----— ■ 1 “ when the seed becomes quite ripe, the fodder is

These results do not show a money profit, but if the pulled and seed heads cut; the yield of fodder per 
cultivator has the seed and does the hoeing himself acre is 1,100 to 1,300 ; the yield of seed 2536 bushels, 
then the case is different If grown for fodder the On first trial 70 average canes gave 20 quarts of 
coat is much less, and jawar does not always need juice, 606 average canes passed once through tjhe 
hoeing. In the tabular list of Lahore produce, before rollers gave 38 gallons 1 quart of juice, and a second 
given, jawdr is marked ns not requiring to be hoed. time 2 gallons of juice. The 40 gallons I quart so 

Most districts sent jawar, as—Delhi (2537) ; Gur- obtained yielding 8 gallons thick syrup.” 
gaon (2575) ; Hissar (2593) ; Sirsa (2635) ; Am- The cultivation of the plant was attempted iii the 
balah (2656) ; Ludhiana (2689) ; Simla (Mnhlog) the Sealkot district; and in 1862, on the occasion of 
(2762); Jalandhar (2827); Lahore (3068) ; Guj- the distribution of flax prizes, some fine samples of 
ranwalla (3172) ; Gujr&t (3210) ; Jhilam (3239) ; iinphl were brought in by several landowners : the 
Shahpfir (3258) ; Dera Ismail KMn (3309) ; Dera cultivation was subsequently discouraged, as the crop 
Ghizi KMn (3390) ; Bunnoo (3428) ; Kapurthalla was not found in practice to be very successful.
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Mb. J. W. Macnabb, Deputy Commissioner, writes CHINAN; OR AKZAN.
as follows:—

“ The success of the Chinese sugar-cane sown in 834 * ' Botanical name, Panicum milia- 
the Sealkot district was uncertain, owing to its ceim, Wild.
having been treated as a sugar-cane crop, instead of This crop is not so profitable to cultivate as 
a rain crop, like the jawav Boqdh Sinoh, Chowdri gome others. The cost of a gbumao of land is as 
of Mirza, in Scaikot, deserves encouragement, for follows:_
the way in which he has introduced this staple. I saw . ' 1 ' ' __  1 ____ _
fjome stalks at least 12 feet high, and he even brought
me three eakos of raw sugar (goor) extracted from Produce, m. s. o. Dost. m. s, c.
the same, which I find has a less value in the market — -—     ______________ ' ____________
than that taken from countiy sugar-cane. He seem- ChinAh one Seed 10
ed to doubt if the staple would pay.” ghnmao, Govt revenue, .. ‘ i 20 V.

KANGNI-ITALIAN MILLET. Sweeper, .. 110..Carpenter,.............. 5 ..
8 3 2 a --Botanical name, Penniselum Itali- Mochi, .. .. .. s ..

Dhurmsaln, mi-
a u m ‘  rasi, chowkidar,

This millet is cultivated in both harvests. The Brahman, Mul-
grusn is much used in the Punjab for feeding poultry, eac1' one E Q
Sea. It is very little used as food otherwise: when Potter’ .. .. ”  4 ..
ripe the grain is shaken out into small pits smoothly Dharwai (weigh-
“ leped” or plastered with mad inside j sometimes it man), .. .. .. 5 .,
is trodden out by cattle: the straw serves occasionally Total ~g 27
as ftjddor. As a food it is nutritious, hut is said to Balance profit̂  1 13 L
be heating and apt to produce diarrhcea, Specimens ---------  r ---------
were sent from the following districts:— 5 .. .. Grand Total, 5 ..  I..

(2548) Delhi. _______________J -------------------------- -------- !__

(2611) Eohtok'1' Its cultivation and mode of threshing, and proper-
f’ fiCO) Ambalah ties as a grain are similar to the last.
(2705) Bhftjjf—Simla district. Samples were exhibited from the following districts,
/a, t)DA rT , , , there is little difference la the samples except that(2728) Kumh&rsen, do. , , _ „  1 „ 17 ,
(°7SD) Ba al do some are larger, more glossy arid yellower than others.

T/ h ’ In the Mumffargarh district, it is noticed ns much
(2785) Sirmur do consumed by the Musulman population j it sells at I
(2800) Balsam do* Jnaund 5 seers per rupee. Specimens were exhibited
v. / ? from

K<lI1Sra' Gurgaon (2582); AmbAlah (2661); Kumharseh,
8 3 3 ,— [ 2904. J. Husked kangni, called Simla (2729); Baisan, do. (2709); Kaugra (2846); ,

“  clianwal kangani (lit., rice of Ivangani), Kulu (2891); Hushyarpfir (2906); Lahore (3104);
lltFBHTAitpuE L ocal Commutes. Gujranwalla (3184); Gujrtt (3219); Gugaira

These series of millets when husked and ready for V “ ‘ ’ 
use, are called ch&hwal, with the distinctive name BAIiTI,
added. Speeimons were sent from—

(2972) Amritsar. 8 3 5 .— Botanical name, Panicum Irizoide.
(3107) Lahore. Prom I’alwal. Depute Commissioote,
(3188) Gujranwalla. G-UIt&AON.
(‘̂ 288) Gu^-a* This ia the only sample exhibited; the grain is

.1 8 ‘ 1 , , quite uncommon in the Punjab.Muzaffargarh, where it is called “ gall.”
(3368) Dera Ismail Khta. SAWANK.
(3391) Dera Ghftti Iftau.
(3443) Peshawar. 8 3 6 .— Botanical name, Oplismenmi fru -
(8467) Kapurthalla. mentaceum, Box. Synonyms—Samaiik, Kar-
(3512) Kashmir. in (Kashmir).
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This grain is less commonly cultivated than ohi- KODBA.
nan. There is also a wild species found B3S>._ Botan;cal uame, Fatpalmn SCOrU-
cotonm ) ; it is very ld«e used by the inhabitants «f „  ’ , ,
the Punjab proper, except by Uindfis, who eat it on culatum, L.) synonym Kodon. 
fast days—the “ ek&dashi,” and 11th day of the This j8 a very common grain, nor has it any 
moon’s increase and decrease. Dacauu (buckwheat) qmjjtjeg to recommend the extension of its eultiva- 
and singhara or stl may be eaten also in those days, ^  There is also a confusion of name between the 
but not wheat or cereals. millet and the one following. Koda is another name

Samples are sent from— for mandwa, and hence a confusion is likely to result
(2547) Delhi. between kodra and koda. Sonic of the Simla sam-
(8578) Gnrgaon. pics called by the name, should he referred to mand-
(2699) Hissar, where it is called a grass in the dia- n(l. In the Bijnonr district writes Da. StEWABT ;•

trict list. “ Kodra is said to produce cholera and vomiting,
(2668) Amb&lah, accompanied by a sample of the and I find that some authors mention a similar phen-

husked grata. omenon as occasionally occurring in all three prqsi-
Bhaji, of Simla (2706); Bagal, do. (2737); Mahlog, dencies. The natives generally hold that with the 

do. (2765); Hushyarpflr (2909); Amritsar (2970-8009), ordinary kodra and nndistinguishable from it, grow* 
had a sample of the husked grain ; Lahore (3080-3082], a kind they call majna or niajni, which produces the 
both the whole grain and the ground grain or “ rice;” above effects, hut it has been with greater probability 
Gnjran walla (3181); Shahpur (8256) ; Gugaira suggested, that these depend on the use of the new 
(3290); Muzaffargarh (2337) j Dera Ghazi Kirin grain under certain conditions. Those results, how- 
(3402); Kashmir (3523). ever, cannot ho common here, as a very intelligent

old gentleman of the district informed me that ho 
BAJKA—SPIKED MILLET. has never seen a ease.”

Kodra is exhibited as follows It—
8 3 7 .— Botanical name, Penicillaria spi- Gnrgaon (2576).

cata, Wild.; Holcus spicatus, L.) Bhaji Of Simla (2704).
. . ,, , Mahlog', do. (2764).'

Grown at both harvests, but principally at the Bfjgal, do. (6738).
kharif i like the other millets it is said to be heating Ba]iiW1> do (2801).
and to produce diorrhcea: it is a superior grain to Amlrilah (2664), where only a very little is produced,
the last and more often met with. The stalk is use- Kangra and Killd (2848).
less as fodder when dry, hut cattlo are sometimes fed Hushyarpfir (2905). 
on the young crops as it stands. • Amritsar (2971).

It is eaten most in the cold weather as flour, and Gujr4t (3222).
made up into “ roties,” and occasionally with butter- Kashmir, Srinagar (3522).
milk : its grain is much consumed in the districts
between the Jlulam and Indus, called generically MANDWA.

are sent from:- 839.-B °teD icai name, Elemyne coraea-
Delhi (2538); Gnrgaon (2559), Hissar (2624); G^rt.) Synonyms-Mantlal, Marvra,

Bohtak (2610) ; Sirsa (2634), price 1 maund 10 Chalodra. Koda (in the hllhl). 
seers per rupee ; Ambalah (2655); Ludhiana (2685) ; This is principally a hill product, but is also cul- 
Kaugra (2840); HushyarpUr (2907); Lahore (3105); tivated in Sealkot and other districts. In Lahore 
Amritsar (2968) ; Gujranwalla (3173) ; Gujrat however a sample is obtained with some difficulty ; 
(3211) ; Jhilam (3240); Shahpur (3257); Gugaira this grain is never attacked by insects, and will keep 
(3287); Muzaffargarh (3336) ; Dora Ismail Khan a[1y length of time. The haulm or stalk, which is 
(3360); Dora Ghazi Khan (3389) ; Peshawur (3443) ; flat, is so exceedingly tough and strong, that the crop 
Kashmir, Jammti, (3489) ; Simla, (2963) ; Mahlog. is gathered in by plucking off the heads, and leaving 
This grain seems to be uncommon in the hills ; none the stalk standing, 
of the other Simla States send specimens. Samples arc sent from Gurgaon (2558).

B a r n e s , writing of the Kangra districts, observes Kangra hills (2845). The produce in this district
that he never saw it in the hills, and only on the 
southern parted Nurpur, where the hill verges on
the plains. * P™! ol the people of Bljuoar.

( '• )  <SL
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exhibited 2| maunds per begah. The Local Com- indigestible. Itamin, bdhh lobya, and gums&t are less 
Mittee remarks of this and other millets in the Kangra common, and are not grown at all in many districts, 
district, that they form an important part of the food
of the people. MOTG.

.Amhalah (2G62). 8 4 4 .— Botanical name, Fhaseolus mungo,
JBhaji, Simla (2707). T , , ,  -nr
Kumharsen, do. (2727). *■*« > " }iaseolm ^ axi W -
BSgal, do. (2788). A kharif crop, entirely dependent on rain, is not
Kothar, do. (2750). suited to low-lying or inundated lands, but grows in
Hushyarpur (2910). hangar and bar edge lands. This is the “ green
Lahore (8106). gram,” and there is also a black variety which is
This grain is exhibited under the name chalo- called Ph, Max, but the green is far the commonest 

dra, from Kashmir (8497) ; and Gujrtifc (3207). m this province.
, i - i i  Mfrng was exhibited as follows:—In this class it may be proper to include ^ ^ *,, ,. /  * v  , Delhi (2o64) ; Gurgaon (2552) j Bohtak (2613);

soy oral doubtful grains which are Wild, and Sirsa (2626), where it sells for I maund per rupee ; 
are used occasionally as food ; in appearance Amhftlnh (2670); Ludhiana(2694); Simla States,Bhaji 
they resemble millets. They are:— (2714); Kothi (2792) ; Kangra (2854) ; Amritsar

8 4 0 . — f 2646 ]. “  Samafe ,”  wild sa-L. ;* ’ (3123-25), both the black and green varieties, with dal
wank ( Pameum eolonum), from S.rsa. o£ thc sam(! . a ĵranwalla (3176) ; Gujrat (3212) ,

841. — [ 2649 ]. Pkog. Sirsa. Jl.ilam (8244); ShahpUr (2260); Gugaira (3292) ;
8 4 2 .  — [ 2844 ]. “  Tank.”  Kangra and Muzaffargarli p34fi) ; Dera bmail KMn (3362);

L J b Dera GhteA Khan (3425); JJmmoo (3398); Peahnwur
^ u u ’ (3954); Kashmir (3434-35) ; Jammh territory.

843 . — [ 3408 ]. “  Koreah.”  Dera Glia- CATTB1
m Khan.

Both these last are wild grains, probably species 845 — Botanical name, Ihascolus aureun.
of Panicum (as P. eolonum). Price, 25 seers per This grain is a mere variety i uncommon however,

MASH.
III. PULSES. 8 4 6 .— Botanical name, Fhaoeolus Box-

This class of produce shows' more variety burghii, W. & A . ; Fhaseolus radiatws, Bos. 
than any of the foregoing; there are some Synonyms— Mash, Drd, Mahb, (Karothi, 
common pulses, which are grown in almost Kashmir).
all districts alike, but there are others which This is grown extensively on sailabi land as a 
are peculiar to certain districts; the synonyms kharif crop. The stalk is excellent fodder, and the

» * > » ■ »  ^ “  
on the whole m this department was full noS(C aud boars the highest price. Dr. Boyle says 
and satisfactory. that the root contains a narcotic principle. There

Most of the pulses are used when the seed is split, are two varieties, black and green, 
and forms what is called dSl. There is ddl masur, Specimens were sent from Delhi (2542); Gorgaon, 
ddl vrad, ddl muni/, Jjre., implying split lentils, split both varieties, (2559-60); Bohtak (2614) ; Ambilah 
urd, &c., &e. They ore much eaten by the natives (2671); Ludhiana (2693). The Simla Hill States as 
boiled, either alone or with rice, and cooked with oil follows;—Bhaji (2713); Bhagal (2741). 
or ghi, red pepper, &c., &c. Some kinds are eaten Kothdr (2753 A), 
boiled while green, as * tarkdri,”  vegetables. Gram Mahlog (2767).
(chela) is eaten parched, or it is ground into a flour Dhami (2775).
called began: it forma also the principal food of Jubal (2788).
horses and goats. Koti (2790>.

Mash, in tag and channa (gram), are the pulses Balsan (2803). 
most in use, but some of them are said to produce Jdiandhar, .Naw4sbahr, (2828). 
fiatulenee and colic. Chart'd is said to be hard and I Kangra (2851).



MAh ia the best of pulse crops in this district: it rahides, De 0 . ; Dolichos psoraloides, Lam, ; 
is often grown along with kultli (Dolichos uwiflorus, Dolichos fabaiformis, Wild.
W). The produce of this crop is eaten and called ^  fa not a'common ,so in tbe Punjab. lt is
‘',mah ehaI)lJ * ’ the ^ odnce of mah P® beegah 18 distinguished by its pale grayish color, 
a >out 12 maunc s. jt appears that gnAr is almost exclusively Culti-

us jurpui (-J )■ vated in those parts of the province that were fonner-Amntsar, both varieties, with the dal of each Kind . _  , , .. . ,rlr “ 7 ly in the North Western Provinces; where it is also
(2045-4.1), ^  called guar lining. GujrAt is the only district in the

. ’ j  '  Punjab proper which exhibits a sample: the pulse
jujranwa n G )• is gtated by the Rohtak Local Committee to be made
jujiat (82. )- into dAl, hut to be used principally for cattle ; it is

dihlam (3243). boiled in a pan and then the grains are rubbed and
Bunnoo (34„6). worked about with the hand till a froth rises on the
Rawalpindi (319 )• mass , a mustard aced oil is then added ; it is
ShahpAr, KhushAb (3259). givcn to cattle to fatten them.
Gugaira (o-d)l). Samples appeared in the collections of Delhi (2546)
Muzaffargarh (3393). Value, 18 seers per rupee. Gnrgaon> Bewar!j (2548). Hissar. whcre it is calJ J
Dera lsmail KhAn (3367). guar mAng (2594); Rohtak (2616); Sirsa (2688);
Dera GhAzl KhSn (3405). where it sells for 1 maund 15 seers per rupee; GujrAt
Peshawur (3452-53), both varieties. (3216),
Kashmir, both varieties, one of them marked “ mAsh

safed ” (8538-40). Black inAsh is called in Kashmir GRAM OR CHANNA, OR CHOLA.
“ 8 5 0 .—Botanical name, Oioer arietinum,

Jhluil (3771). Synonyms— Bengal gram, Chick pea—
MOTH. Chola—Nakhud, (Per,), Humuz (Ar.)

8 4 7 . — Botanical name, Fhaseolus aeon- The grain has a peculiar shape, being partly spher-
ilifolim  Jacci ical, but .with one side pulled out into a point. Pliny,

‘ ' ’ ' , , „ ,, , ,, in describing the variety, says it is in the shape of aThis is a kharlf pulse unsmted for growth on sa.lahl ram,s headj whflnce it is caUed G anetinum. 
land, but well grown on any other. It is dependent ^  pkllt ia said to prodnce oxalic ^  and in 
on rain for its growth; and is reckoned inferior as a goffio place8 clothg m  spread on(. ftt ni bt over a 
pulse to the foregoing species of f c t a  The ^  Md of ^  the dew Mla and beoomln 
leaves of the plant are deeply indented like.those of impregnated with tbe oxalic acid of tbe ]ant > 
the aconite, hence its botanic name of AcomUfoUus. absorbed by thc cloths . these aro wrQng out ^  a

Specimens were sent rom: . «  . vessel, and the liquid drunk as a cooling beverage.
Delhi (2545 ; Gurgaon (2o80) ; Hissar (2596); Roh- Tbjg ig not doM howcve aiJ far as j am !r, fhe 

tak (2615); SirSa (263 ) ^ e  it^clls at I maund Punjab Tbe natim often eat tho ain 
5 seers per rupee ; AmbAlah (2673); Ludhiana (2692); tader tbe name of cbab!na. j  hav(J ^  ^  jn
HushyarpAr (2916); Amritsar (-.954-57); exhibits both tbfl game way -n E
“ safed moth” and dAl made of moth , Lahore (3120); Graffi ;8 a rabf CTOp . afto cutt; {n ,
Gujranwalla (3178); GujrAt, moth safed (32); Sirsa ig left 8everal dayg Jn tbo fleld to d and is eyen, 
(3215-16) ; Jhilam (3245) ; Shahphr (3262;; Gugaira tuttPy trodden out by cattle. The grain is remark 
(3293) ; Muzaifargarh (3346) ; Dera Ismail Khan ftbl0 f tho small proportion of nitrogenous matter

Kashmir (3537); JammA territory (3543). species.
8 4 8 .  — JAMESON, gives another phaseolus This does not appear to he a pulse grain of the hills,

viz., 2?h. torosus, under the name of “  ghu- Hone of the Simla States but Mahlog, Kothar and 
rush ”  ill the Kangra valley.* SirmAr exhibit it, and kuithi ( Dolichos nn\florus)

Beems to take its place in Kangra in which district it 
GUAR. ia not produced except at a few places.

8 4 9 .  — Botanical name, Cyamopsis pso- The gram or chick pea is never grown in tho Kau-
................................... ....... ..................... gra perganah, and is scarce in HaripAr, Nadaut and

* Agri, Hort Soc. Journal, Vol. vlli., p. I8J. (Correa- and Ntopfir are its chief localities. There is a belief 
pondonce and Selections). ' current in the hills, says B abn es , that there is some

ms «l
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affinity “  in the grain field which attracts the. light- (3348) ; where its price is 32 seers per rupee. Beta 
ning, and after a storm I hare certainly observed whole Ismail Khta (dal), (3384) j .Dera Ghajrf Khan (3394); 
tracts scorched and destroyed as if by fire.”* Peshawur (3347-48), a dark skinned variety, and « dal

There are several varieties—(l), The ordinary Kashmir”  (3515), from Srinagar, 
gram, yellow with brown or reddish brown skin ; (2), KUXTBt
Kabuli or white gram, being of a pale stone color, _ _
sometimes with a coat of red as in the Mnzaffiargarh 8 5 2 .— .Botanical name, Dolichos uniflo- 
sample, and has the pointed promiuencc less developed; rus, Lam .; Dolichos bijlorus, W ild.) bytl- 
(3), Black, with husk quite black. onyma—Madras horse gram, Kulth.

The ordinary grain was sent from Delhi (2546) i ^  ,g # whicU is Tely little grown in thi 
Gurgaon (Jhassa) (2573); Km-nal (2540) ; H  « r  ^  to bo coramon in thc hills -, almost

1 (2594), Bohtafc (2612) ; b.mla Stotes-Kote (2754), W f 11 Simla cxhibited a sample.
Mahlog (276C); Sirmur (2787); Jalandhar (2824 . . /  ̂  ^  y nd of pula0) aIld ^  on high

Kangra sends a sample.winch isi remarkable as m ^  lt is in Rangra sown with “ mAh the 
having been grown m Kulft (2849); Itnshyarpur only obsferT J 6; difference in the samples it, that some .
<291l>5 f cfJk<)t (3067) ; Gujranwalla .SU ) ; Kawal- rf ^  outward skin rauch darkcr brown
pindi, white variety (8193); Jih am (,,2t 1); Shahpur ^  ^  almo8t blaok. Some specimens
(8264) ; Gugaira (3295); Dera Ohara Khan (SiiJi); ^  ^  rod aa a diU fol. human food. The
Kapurthalla (3478); Kashmir (Jammu) two vu*mb|s, ^  k M  £  inaigcstil)(e( mottled with specks of 
(3854-55), Dera Ismml Khan, two varieties (3357-08). ^  ^  Siul lcs wcre shown from thc follow-

Ambalah (26G5-G7), three varieties—the black, . ., _ mg districts
white, and ordinary. Ambiilah (2675) ; Simla States-Blmji (2711) ,

Amritsar (2949-50-51, 3082, 3040-42), exhibits all (m 2 ) . Bngal (2740) . Rothi (2753) ;
the varieties, including “ dsl.” Mahlog (2768); ICothar (2793); Kangra (2850) ;

Lahore (3109-12), white, Kabuli, and ordinary. Hllsll dr (29l8) . Amritsar (3044-45), exhibited
Guirat (3203-4), gram and Kabuli gram. , . . ... . !f. B ... „  , both the gram and dal made of it.Local Committee. Muzaffargarh (3340-42) three 

varieties—white, ordinary, and Kabuli, with a reddish KAWAN.
tuls°' , 'ii o  n 8 5 3 .— Botanical name, Dolichos sinen-Local Committee, Peshawur (3449-50)—1, ordinary , . J ,
gram ; and 2, the genuine Kabuli variety, brought sis, L. Synonyms Lobiya (Shahpur uig-
across the frontier. trict), Harwanh chota (Amritsar), Bawangan

LENTILS OR MASITR. (Simla), Baongi, Bawahgi (Kangra), Hawaii
8 5 1 .— Botanical name, JErvum lens, L,, reddish variety, (Gujranwalla, Jalandhar),

d eer lens, Wild. Synonyms— Masur, Mauri, Bo-in, (Amritsar); probably some of the va-
Mori (Dera Ghazi Khan), ’Adas (Arab). rieties called Dolichos caijmg, W., are itt-

This is the lentil or red pottage, the flour of which, eluded in these.
says DK. Bibdwood, makes the Revalonta Arabica, Thcrewerothrecbeansinthacollection,and afonrth,
the name of which is nothing more than a juggle of the which is in the catalogue, I could not find ; the speci-
words Dnnm lem: “ notwithstanding the illustrated mens all bear the name, of rawan, with or without a
advertisement of negroes digging at the roots of qualifying epithet, such as safed, siyah, tec., are also
strange palms.” The pulse is used as a dsil, but is called rawahgi in Kangra, and rewfihgnn in Simla,
said to be heating and produce eruptions if too freely which forms a diminutive of rawan and equivalent to
indulged in. chota rawan.

Specimens were shown by the following districts, j. There is a whitish  oblong truncated bean al-
Gurgaon (2563); AmbRah (the dal), (2672); Simla most one-fourth inch long,and one-eighth inch broad,
States—some of the samples are very dark colored— baying a clear white eye surrounded by an irregular
Bhaji (2715); Kotl (2755) ; Kunyar (2781); Balsan black line : this is called rawdh chota safed ; rawangi
(2802); Tiroch (2815); Hushyarpur (2914) ; Amritsar OT ruohgi and lobiya. This is perhaps Dolichos cat-
(2950); Gujranwalla (3719); Lahore (3113) with ddl j ang_
(3114); Gujrat (3213); Jhilam (3242); Shahpftr It is exhibited by Simla, Bagal (rewahgan), (2742);
(Kliushftb), (3261); Gugaira (3294); Muzaffargarh Kangra* (reongi), (2856); Amritsar (rawAh chota
" ------------- ------------------ -— ----- i— ——----- safed), (3050); aud (3261) from Khushab in. Shahpur

* Settlement Beport of Kangra District, p. 56. district (lobiya).
2 o
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II. This variety is exactly the same in shape and the side like the PkaseoU. A sample was sent from 
size, and has the white eye surrounded by a black line. Hushyarphr (2912); Girjrft (3218).
but the bean is red, or redetish-broion. It is exhibit- MATTAIt.
ed by—Lahore (8116); Gujranwalla (8180) ; and ... „ /TJ.a . 8 5 7 ,— Mattar, field pea (P w m  .(mens**Muzairargarh (8811); ns rawau, without any qualify- ’ r  '  . , ’
lug epithet, probably it is the only variety known in W .) Synonym— Matar Eewari (Amritsar) 
these districts. The Amritsar specimen (2965) is KLarain (Gujrat and Kashmir), Kulavraii. 
called “ raWfiii snrkh.”  The Kangra sample (2856), (Simla), Mattar Kala (Kangra). 
included in the first variety maybe also put in the Exhibited from Ambalah (2868); Simla, Baton 
lot, as the sample has a mixture of the two, white and (2804). (taMwan) Kangra (2857); (matter Hla) 
brown. Jhlandhar produces a similar rod bean called (2876). Amritsar, nlattur and mattnr rcwari(the lat- 
rawAfi; samples of rawaft came both from Dora ter specimen is much mixed with chrn-al (8087-3039);
Ismail Khan and Dcra Ghfizi Khfin (38G5 and 3897), (8221)'; (karain) Dera Gltezl Kh&n (3395) ;
bat they escaped notice, and I am unable to say to Gugaira f3296) , Mnzaffargarh (3840) ; Peshawar 
which variety they belong. (8446); Kashmir (8091-82)'; from Srinagar and

III. IH is variety is just like No. I, except in size,
it is much larger, and the black, band round the eye MATTAR BARA.
(Which is the distinguishing mark of these varieties) 8 58.--M attar bara \Pisum sativum, W .)  
much more broadly developed., It is the Douches si- , . ■
,tends. Two samples are sent, both called raw&n. The 11,18 18 \he W 0* ',ea f  *  '
same districts, which called this variety rawau, call ^  to 1)0 bu‘  lltf e «r°™ m ^  Punjab: there,
the other varieties rawfoigi, rawdfi safed chota, ftc.; '* * *  w0,Sâ 8 Delhl antl A,untsar> * *
in those districts, which call the small brown variety, w 10 e dnt 11 1
rawaii, without auy epithet added, this variety is un- CHUEAL.
known, or would be called lohya. Specimens were 859 .-— Chural (Lathyrus sativus).
sent from Kangra (2855) ; Amritsar (2964) ; I be- The g,.ain |8 grfly colored with minute specks of
Here also from Bunnoo (8429); Peshnwur (3451) ; black, also a thin line of black passes all round the
both called lobya.  ̂ seed as j| to separate it into two halves. The shape

IV. Hiu wShh siya, the black variety, is sent from jg highly irregular, scarcely two seeds are the same,
Amritsar (8098). This I take to be black seeded hut the general characteristic is that the seed is 
Doliehos. f wedge-shaped, being attached to the pod at the end of

BAKLA. the thickest side. It is used as a pulse, being made
8 5 4 . — [ 3456 ]. Baida, garden bean, into dal, but is hard and Indigestible.

(Vida faba, Paiba major). Prom Peshawur ThespeciMMaro asfollows:—
, „■ , i Amritsar (3038); Lahore (3127) ; with dal of do.(kabli uOtklfij unci JY-Esfctinir. (8128)

A darker colored bean, but otherwise quite similar 8 6 0 .—Mung Ladakhi ( Qicer sp —_____ ? )
0,aklu-) This is an unique specimen sent from Ladakh, byBakla, and a bean called sawawa, are mentioned as TT TT mTr„ n,r (rr l l l r r , - , :. PTT , . . . Hi H. the Maharaja of Kashmir (353G); it iaas pulses oi Hazara, but no specimens were sent. , „ , ,, ,, . , . 1 *1 * . not mting,” and has the pointed seed which indicates

LOBIYA. it to be a Oicer; it is not unlike gram in shape, but is
r n -r> i • i tj7 very much smaller and is of dark brown color. Its

8 5 5 . — [ 3530 ]. Botanical name, P7ia- seiiing price is 32 seers per rupee.
seolus vulgaris, L . ; Ph. Imatus, L. Eed ARHAR
and white haricot beans (mixed) are exhi- 0a--  n ... .
M od from called >  c  W M . ‘d t  ^
K eeU T ih ekh .  ̂ Cdled Ueo kohl.1 « ,  kehu (Simta State.),

dangri (Gojrat), and dhingra, or kundl in
8 5 6 . — Keo, kaiun or kali mung ? (Poll- Kangra.

chos labial) f ) A less esteemed pulse than the others : it is said to
A dark-brown or black seed, not flattened but bo liable to produce costiveness. Dkuby, however, 

round anil full truncated oval, having the eye the same mentions that natives esteem this plant third in tho 
color as the body, and situated at the end and not at order of the Leguminous grains.

(®) ■ ' §L


