10

t s‘imn‘.

528.-——{ 808} Surma. kzmdahﬁri La-
hore bwar.

o Sg : 706] Murda sang.  Jagddr,
Ambilla, Looar Comyrrren,

T m;mufemture was_ introduced at Jagadei by

. from .Talélé,ha&; they manufactured it in secret, and
 would nof et othery know the process. They then
. eliarged fancy prices for the produce of this monapoly;
since then, however, another native of the city, Ali
! Ahmad, ‘has obtained the secret from a relative of
quhmirl’a; and ot present about fonr people, two
‘Desides Kashmivi and Al Ahmad, understand the
i prooess, q
. The appamtus consists of two small mud furndces,
| and ) two ‘eatthen vessels: the lower parts of which
‘am‘lut‘ed wlth clay to strengthen them and protect

“mm;théd and spherical at the bottom, and are called
las”  They place a quan‘aty of metallic lead in

i aelted, Supposmg the quantity of lead in' the
hen 1 to be one maund welghts, the manufacturer

~_tmua11y st hemelted lead with an iron spoon, when
. the lead }mcomes red hot, he begins to throw in a little
saltpetre, and s 50 conﬁuueﬂ thromng in little by little
il the onﬁ—quamim' of o seer is finished, At this stage

the mass becomes a porous pumice-like mass, and it is
then taken oﬁ'

his reudy to receive it,
f laced seeon&:fumme, This se-
‘cond furnace is cdnmutedfnke & hollow dome closed

~ above and open only at both sides ‘from one ‘mde it ig

lighted and the othar gi‘ |

allow the egress of smoke,
‘ cautentn ignow placed inside tha

T “aurb’ ﬁom v
i | -rewches tha vessal and the lead twithin, whieih latter .

|| be constantly keeps stirring up : during the pmces& )
| the metallic lead and impurities separate, and when
the jar is taken out, murdd sang ig found on thel1l¢
»aurfuce, anda,n. lﬁne of metallic lead beneath it The
| load that remains, ‘may be again melted, and mised
|| with saltpetre as' before, till all the metallic lead is
| completely oxxdxzem About one-half the quantity of

““(‘754)‘@11& (778) are Specimens from La-

 Kashmir{ and Bak:il, two attah sellers, &c., who came |

. them when placed over the fire; these vessels are small

ime of them, and bea it over one of the famaces Hll

;u; is transferved to

lead is converted mm wmagsicot ab one Progess.

- The cost of manufactnre'is Rs, 14 per maund, and
the selling price Re, 15 per maund; the mannfacturers
do not work continuously, but ouly When (there ig
demand, About 100 muunds are made m a, ( al‘, Bati
the quantity vavies, 4

Red Oxide of Lead.

 830.—[ 779 1. Sandhtr, red lead, La-
hore bazar. Ram Sivem, Pansari. T

A gimilar sarople is exhibited from Amritsar. It
18 nsually made at Labore by exposing melting lead to
a stream of air: the process vequires careful regulation,

Carbonate of Lead.

531, —[ 779 ]. 'White lead, ceruse, “ sa-
faida.” Lahore bazar. )

532.—[ 914 ). “Xushtasisa.” Gugaira.

Used in making other preparations of lead for medi-
cinal use: it is imported.

Tin,

533 -—~[ 799 ]. Metallic tin,
bazar.

Lahore

Mercury.

534.—[ 764 ]. Simib, (lit.  silver wa-
ter ") or pard. Amritsar bazar, LOOAL Com-
MITTEE.

535.—{ 772 ], Pdrd, from Lahore.

Sold in small ]m]low pottery ware balls, }vxth a
minute hole stopped with wax, i

Oalomel,

536.—[ 749 ]. Raskapir. AmriesarL ‘
Lomn CoMMITTED.
537.-—{ 776 ). Baskapiir, Lahore. i

A ponderous crystalling mass, Containg calomel




with common  salt ¢ 1t. is used in medmne asa pqwa
{nl nltmanw. 3 i { ‘ ;

Bichlonde ot' Mercury.
538.—*-[ 74:8 ] Dar chignd,

Lah ore,

1 f‘i%ipl . It is made at Lahore.

Sulphide of Meroizry‘.

540.—[ 752 and 1395 ] Shmgmrf cm-
nabar. Amritsar,
Sold in red specular crystalline masses, whwh are

native cinnabar.  The brlghtest native uxmnbar comes
from the Philippine islands,

541.——-[ 774 ). A sample from Lahore.

It is wused in mcdlcme ; sometimes as a fumxgtztory’
Tt occurs native as an ore, or iy made by combining
mermry with saltpotre, and subliming the product.

: Silver,
‘1‘542;4[ 770 ]« Wark chandl o sxlver
‘Ieaf Lahore. RAMZ SiNgu.

Used in mmve medmme.

543‘——[ 771 ] % Chdnd1 kxmml " dross
“produced in silver melting. Raum SINGAI.
Nitrate of Sllver.
544.,———L 842 1. Ssmﬂ- i-jehannim, . or

“kastak '’ (corrupbion of “caustic,’’) lunar
caustic,

Made at thom by dissolving metallic silver in
nitvic acid.

Gold,

545.—~[ 768 1.© “Sona ka wark,” gom
leaf, Lahore bazar.

546. —[ 769 ]. Dross of gold meltmg
pot, ¢ sona ka mml i

A dark colored slag in small fmgmeutq, conmstmg
of lead, iron and tin, partly oxidised, Gold leaf is
now dmcnrded from Kurapean medicine : Zt« ls used
pe 8 tesh, i

g s it “H “‘a el

hore and Amrxts‘w by snbhmmg sulphtmto of mermvary,‘ i

COI'X'OEIVG »

i m ahso apowerful nltcmtwe and omroslve '

‘ hore bamr.

| gum resin, bub matives have s mip@rstmon, thi

saa.mt 868 ] Baléji‘

Thm aubstamce lma no. plaw in Du (3

Momyal, ,

is mxd to be ramly met wn:h 11; i suppodcd to
g&esut; efﬁca(‘y m heahng b()nes, it is in i'ad: a

It is bronghﬁ from Bombqy

cxudes by the mﬂuence of ﬂm san on pam

Amber is rcprcqenﬁed in muhcmc hy Juwmxc acld,” L
succinatecof ammonia, &e,

~ Compound Minefal 'Dr‘ug's".“ |

553.—»[ 712 1. Five (s0 aalled)
lic salts, or kushtas, from Sxmla Stat

(1) | Koshta manga, A pmk powd@r
intended to be powdered coral, which, |
tives as a drug s but the sample is 2of pounded co

(2) Kushta abrak. ' Black tale po '

(8.) Kushta hartal, A gray powder
trace of arsenic.; contains carb

(4)  Kushta mis, or també,



lt of copper mf.h

L (5) Kushta kﬁlai, a8 prepm'atmn of bin or sine.

554, 9141-17 1. Series of compound

‘ mmemﬂ medicines called kushtds, consisting

or mis, and kunhta 1oha.
in Gugmm.

ofwkushta silka, Kkushta jast, kushta tamba
me Syadmlla,

These are pmparations made as medicines by

| natives hakims, they are not unfrequently compound
. bodies (murakkab), though called by the name of a

mmple conistituent, taking their name fmm the metal

‘ i whmh forms than* basis, |

’I.‘he;" llowmg is an sccount of these pre-

. parations sent from Glugaira, which was kind-

" lye

municated fo me by Mz. R. G, Mux.
~0ﬁ'g. I)eputy Commissioner.

nkka, or carbonate of lead.—1 tolsh of
placed in an iron pan, with the juice of the

E: “Imrha o the ¥ kesu,” or #dhak ” fHower (Butea

)
frondmu). The lead is covered up with the flowers in

' the iron pan, which is then placed over a fire, where

it remains il the lead is molted and the flowers are
 incinerated. After it is cool it forms the oxide,

 which s then ground fine and kept for medicinal

pwpbscs- it is eﬂicamom in menorrhagia, &e. Given
in doses of one « ram 22 (the: welght of one seed of

! Abrus precitorious).

. Kushta jast, or oxide of zine—~2 tolahs of zinc are

i plwml ina smau iron erugible h:wmg 8 handle (called
 karghi), this i8 placed in a furnace which is urged

with bellows, as soon ag it is melted it i to bo con-

. stantly stirred with an iron rod, when it oxides

by contact with the air.

It is nged as a medicine for

U _ﬂmtémes of the eye (opthalmia).

Kushta trimb«i, or arsenite of eopper—1 tolah of
copper is. takkm and bea.ten out into a thin sheet, after

- which it is caf up into small slips, to which 1 tolah

‘of “hartal” or orpiment iy added, both are tied np
together in a piece of eloth and the little parcel is

_ covered with 4 seers of cow (dung, it is then set fire

to ; when burnt, there remains o bluish crisp substance,
whxch is then gmund in o mom.r and kept for use,

 Itiswsed as a medicine for paralysm, contraction of

t'ha limbs, aud arﬂmtxs.

Kushta loha, called khubs ul hdd‘d o zafran ul
hadid.—1 tolah of iron is made red hot and cooled in
‘cows’ urine 100 times, and washed With spring water
fifty times, it is then broken ‘and gmlmd in g mortar,
after which it i3 mixed with the ‘milk of

iy on fakh (Calotropypwmr' ,mq mad ‘g,m Maka, ;
e h then placed in & nmal‘l cmctble chlledf." ;

1 I and put between 4 seers of dried cow dung und
det fire to ; it is then taken ount and mixed with the
Juice of & plant, “ ghikwar ? or “kodr gandal? (aloe

perfoliata) five times, and afterwards mixed five times
with the extract of a shrub called © kandydri 2 (sola-
num Jacqumz,) burning it between each time of mix.

ings after which it is again mixed five times in the
samo way with a grasscalled “hathi stndibatt,” it is
then sonked in “dhaf” (enrdled milk), and the in-
fugion of #bahera’ (fruitiof Terminalia belerica),
har ( T, chabula) and aonld (Emblica gfficinaliv), it is
then soaked again in “koar gandal ? juice three
times, and eventually gronnd in vinegar, When dry
if 18 then used a8 a medicine in lLiver pomplmnts also
for hemorhoids and stncture of the urethra (silsil-ul-
baul). In doses of from two to four tatms.. ‘

Mineral Waters and Deposﬂ;s thararm

The minéral springs of the Punjab are

always situated either in the hills or in

submontane districts; there are hot springs,
saline and sulphurous waters. = Petrifying
streams, in limestone districts, are not woe
common.

| The following series of mineral waters was
exhibited by the Loosr Commirree oF
Kawegra Disrrion,

585.—[ 270 }.  Water, from Bxshasht
Ka,ngm, Kala,

556.—[ 271 1. Water, from Manikarn.
The temperature of Bishasht spring is 102° Fabr,
That of the principal spring at Manikarn 202° Fahr.
MR, MARCADIEU states that neither of these springs
contains sufficient mineral matter to warrant its
being termed a minersl spring ; and that if thero

be any foundation for the high estimation in which

these waters are held by the people, it must be merely
in the galutary effects of hot baths.

This conclusion, however, has not been generally
veceived, and a fresh analysis of the water seems
desirable. i

5587.—[ 272 ]. Water, from the Jaws-
1dji spring.

The Jawals Mukhi range is a portion of the onter

parallel of the Sub-Himalayas. It is composed of

a sandstone of the later tertiary peviod, The springs

are situated all within & distance of about 30 miles,
near ‘the bage of the hills, on their south westerly

face, looking towards the Beas; all contain chloride

of sodium (common salt) sud iodine, stated by Mg,
U




/10 considerable qucmtitry LA

the Beas near Nadaun, the salt ioduretted ‘springs are
placed in the: following ovder ;' 1st, Kooperah ; 2nd,

» Kagﬂah qand bth, Kanga Bassa,

ut four miles one, from the other, the fourth ap

a.bout- twenty miles from the fourth. i
ko genoral, the greatest mniformity exnta in this
mnge of hills,

The argillaceouns marls alternata towards the su-
perior part, with a rough and frigble micaceons sand-
stone ; and ab the inferior part, with a sandstone also
migaccons, harder, smaller grained, and of a bluish
color, held together by a caleareous cement, {
. After this comes the same sandstone, in whmh
are embedded a few stones of variegated grit and
micaceons sandstone, and next to it a scanty caleare-
ous formation in the state of travertin ; 3 at last, on
mamag Kangra, and leaving the springs, there are
gome conglomerates, composed of granite, of micy

at first with the grit, and afterwards fm-mmg whole
beds by themselves.

matter in the springs became more abundant during
the rains, aud that it yxelded them a Iarge qnmmty
sinable 1 4l
The saline spnngs cﬂntain, in 100 pm-ts, thb fol-
Nowing quantities of fixed matter

Koopemﬁ, iy i b

2:20
Jawala, it o vie 2168
2nd spring, Jawala, o Vi aaey
Jawala Mukhi, o wel 28
Nageah, Al i o
Kanga Bassa, .. w218

The temperature of the first spring taken on the
10th December, 1854, at 7 o'clock A, M., was 67°
Fahe.; the air 5180, difference 1570,

This spring issues from a hole made by the natives
in the hard grit, if does not appear very abundant,
hecause its issue is evidently impeded by the sur-
rounding vocks which prevents one from ascertain,
ing thie real volume of ite water in & given fime,

Al the water from the five springs after having
undergone slight concentration by being exposed only
for a few hours to the open air, is purchased by the

MAmmnmw, to be in t.he form of’ mdide of : i:wssxmn‘

'_of theae aprmgs is theﬂy ea.méd by this trad

Jawala s (two springs) s 3rd, Jowila Mukht; 4th |
The t.hree fivst ave sitnated at equal dxstuncaa of

a}mﬁt three miles from the third, and the fifth at

schists, of quartz, and of variegated sandstons, also
botmd together by a calcareous cement, alternatmg‘

- The natives of the place affirmed that the saline

’bunmaha at one anng p
hl same vn’lue in attah,‘ :
. Xu proceeding by order of their. resyecuva pnﬂitwm, )

and taking for starting point the limits of the JFawa-
14 Mukhi valley, naturally formed by an elbow of |

Th«ay are c(mvmced d,n(l tell .m who &:wstf

prombte&‘# the cure of the goitﬁ'e.
\The following Table shows the prod
the saline ioduretted sprmgs,

‘ Namenf epﬁng Pmt&gf a1
‘ 1000 |22 | 00r99.
K”"P““‘h’ { 45454] 1:000] 56318 | &
1000 | 2630 009324 |
J““’ﬂ“' { 88000 1000| 35453
‘Juwam “ond { {1000 | f4 00799
spnng, Sl 41 666 100() 34958
Jawild. Mue 4| 1000 | 2280 | 007
Kkh, . 1| 48:860] "1-:000{ 8-
) 11000 | 22:20 1,
Nageah, .. {45005l ool 4
Frmen Bm“‘v{ 1*22?& £ 800 +

In Europe, a medical comm.itme, sohcitéd by di{fier—‘
ent, govamments pmpoged o mix el oj ‘

uge of the mpunminm aﬁhohed Wit;h the d
lwmg in nla@es where ﬂle inﬂrm oxist

ons b(mdes there is a chanc.ﬁ orf ﬁndmg a 80 Emmt |
quantity of salt to render it proﬁtahla ina commar—
cial point of view,

558.—[ 278 . Amle (P) sprmg ;
559.—[ 274 | Based spring, “ i

4l

560.—[ 275 ]. Mineral water,  from ‘
Bohan, Ll !

Traces of an excayation are shown, which is nmtod
to have been made in the time of Sansir Chand,
the Katoch sovereign of Knngm, in the hope of
veaching the deposit of salt in which the springs
wexe supposed fo take their rise. Tt has, indeed, been
smted thttt nhe peruentago of saline mattar varxes

rainy geason. These facts, if they al'e c )
to show that the source of the salt is
the surface; still it is the op:m\ (o)
and iy indeed the conclusm ﬁba’# 1l‘fhe m




Bal‘ e deposﬂ: from do.
‘ Sulphur depos;b.

y ‘phm'ette& hydrogen spring at Danem,

|| precipitate indicative of iron. No. 874 showed 4 leaf

0y

'67. ,[ 878 ] Water ﬁmm"" ‘

ring is congma‘r‘éa sacred by the nativ
ft‘:r curb in ‘goitre and other“éﬂ

od hydmgen, and trickles
into nha.now strea.m,

Lover th edg
whose coursé s m

over the tank edge, whare :
water 18 not very cIear, un

perature was not obsewed A slﬁ mys”i:
in the hills, near Dalhousie, 'was obsetv
a strong chalybeate taste, and deposited the' reddish

‘and a stone covered with the white d»pasit ulluded

563. «[ 064 ).  Bottle of bltt;er wa.ter,
from 4 well in the Faridkét fort H H.
'I‘nn Rary o Farroxor. '

of lime and sesquisoxide of Irom, deposited owing to the: escape
of the carbonic aeid. ¢ . i

The water, No. 872, from Danera, was examined : no trace
of sulphste of hydrogen remained at the time it was analysed,
but a considerable amount of carbonate of soda, with' sotne
| earbonate and sulphate of lime.

The sample was tab sulficient in quanmy to doﬁex:nﬂne ths
proportions of theke ingredients, —DR. B mtowx, Chemloul
Exummem-, for the Punjab,
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USED IN MLDICINFS

JURY

i ,Depwﬁy Inapwtmﬂ J menx, FEQ M.D., Guml Suryean, Imlmra
‘ il B. Powsrr, Bsq., C.8., O mtm" qfﬂm My~

Medwal Stam«kwper.\ | seum, ||

f‘rmatpal Mw .T Danrreremy, Esq., Apotﬁeowy w ﬂw

Gztadel.‘ ‘

« led as Asslstants fm- t:he Voma.cu]a.rm i G

Basnr, Mmqfacmm- of Aeids and C‘bem
. cals,

Rnranmm»-u])n. Bnnfmn Bnomv, O’ﬂemcal Emmmer.

 divisions. are mvested thh conmderable mteresi; both by the fact of then' mclud-
Ihstancea, such as nitre, borax, antimony and sulphur, which are of great

and also by their indicating to what extent substitutes for European .

be o ‘tamed from the bazars: at the sume time they show the various sub-

he na e‘prn.chtioners of this country are in the habit of using in heu of the

for mcpre efficacions remedles of Eng,lmh medicine. :

SULPHUR.

of this remedy were sent: in partxcular 8 ﬂne
isce of sulphur in its matrix, No. 907, fro
d in the Salt; range. This substance is v‘ery v

~ Several specime
speclmen, No. 878,
pﬁr- s consxdembl‘




stones, Nos. 872 and 874, were sent from Dalhousie, zmd included in the Lahore collection.
These proved to be carbonate of lime and,‘ gesqui-oxide ¢ of 1ron, which were probnbly :
cipitated, as the earbonie acid which held them dissolved in theywater e&cap ‘ '
Only one of the specimens vemained for exammgtxon, No. 873, . This prove % be. an
alkaline salme water, but it contained When emmmed no sulphuretted hydrogen.

i stLICA

thongh it has long been known in European practice to be inert, The principal ones,
carnelian, (No. 820,) from Lahore: (native name, 'akik :) agate, (No. 823, also
TLahore, called sang-i-Salaimani; flint (No. 821,)  chakmak,” and sand, (No. 877,
The earnelian was employed on account of its red color, resembtmg that of thua blood; it
being formerly thought that medicines bad indications in thezr physmul propertxea ‘amd‘
appearances of the purpose for which they should be used. | i

SAL AMMONIAC»—-NAU{’IIADAR

Nnmerous specimens of this 1mporta.nt; galt were sent: a good clean sult from Lubm*e,“‘
i (No. 864,) ; another from Gquanwalla (No. 894). This salt is said to be obtained by

\ing bricks made of clay, which is full of organic matter, from the bottom of certain ponds ‘ “
and i is beheved to be formed by the decompomtlon of the aqueéua vaponr by c ‘ntm.t wﬂ-h

An mterestmg apecxmen of the vessel in which thls operation is perf‘prme& is sh
18, Kurnal. It consists of a thin glass vessel, with a nearly globular body, an
“conical neck, and is coated externally with c]ay to prevent its fusion by ‘the heat which ‘ia

applied. 8al ammoniac is not; only valuable as a medicine by itself, and mxght probably e
hsed more tbfm it is with good results in our dlSpensa.nes 3 besldea this, it is im ortant s a

Several minerals composed of this body wre still, ncluded in the Na,twe Matema, Medwa,‘j “

The mineral wabers. exlnbxted Ware prmcxpally ﬂmﬂe of the lnllu of 4 ‘e‘,‘Kaggra dm;,fmt;, i
containing saline matter, and in some cases iodine; some white deposits on leavqa aud i

to the air,

W

souree of most of the compounds of ammonia, and 18 used at Lahore for the manufacture of ,

“golution of ammonia, for snake bites, to a considerable extent.

CARBONATE OF SOI)A—-—SAJJI MITTI

An impure alkali, gimilar to the ba.mlia., prepared in Bpain and elsewhere 'by burning
plants containing soda salts. BSajji mitti is made by burning plants called by the na-

tives “khir,” and which appear fo be various herbs belongitg o the natural’ order
'Chenopodiace, partienlarly the Anabasis multifiors and the Coromylon Griffithii. The
ashes which fuse and run into a gurrah placed beneath the burning heap, are termed sajji
~ lotah, and ave considered purer. Sujy consists of about half its we:ghb of earbonate of soda,

mixed with clay, sand, and organic matter; also the sulphates of soda and lime, the ‘chlo-

rides of sodium and potassium, and the sulphide and sulpho.cyanide of sodium; the Iaat "

salt may ensily be extracted by boiling the mass with aleohol. i

- 8ajji niithi would be a very available source of carbonate of sods for our di

. but would not be worth axporhug, ag the pure ﬂalt is made 50 chea.plyw in Englan
common mlt




OOMMON @AL’I‘»-NIMAK

1‘;"17}1@ praduce of ‘rheb mines, and as & medicine, Tn the former
department there is ‘mm.k salt of 4 dark color, sent by the Rasam or Mawor, from the Dmng

mld Grumati inmes, and from the Kangra dlstmcb ip sent some salt (1mpure) that comes | |
 from Lad4kh, ‘and s used in the hzgher parts of our hill country. From the great salt
‘ ,dmtrwﬁ, the ‘emmtry ‘about Pind Dadan Khan, ﬂhahpﬁr and Kalahdgh, there is very fine

st of | upammmm, “gowe of which require especial notice. From Kathig, in the Shahpiir
 district; ‘are sent fine eubical crystals of salt, perfectly cdlorless, as clear as g,la,ss from
- the same mines are several other specimens of pure salt; from the Kheum ‘mines, in the
mme dmtmct ara, mtmy p1eces nf pme mmswe crystalhzed sa.lt, smm shghbly colored rc«xl

‘ 'The salts exhlbltad in the Medmnal 1)epartment consxsted oi' va,y ﬁne cx‘ystals.‘ No

he Salt: ran%é collection; there were also several ]ess pure lpemmens ag mmak sﬁmb
) “nimal sonchal,” (860,) &c.

BORAX—»SOHAGA /

portant galb was well represented by several good specimens from Amritsar,
‘3,) and Lahore, (No. 852.) 1t is procuredin considerable quantity in the Trans-
‘alayam raglons, from deposita on the edges of lakes, and is imported into England.

el ]uxxctaon.

w‘;.x“ L RFHSALT‘

cipa y. of sulpbmte of soda with & little chloride of sodium; it is in fine prismatic crystals
very efflorescent, and might be uged with economy in dispensaries as an efficient substitute
fov Epsom salts-wsulphate of magnesia.

NIT: RE—-SHORA.

, l‘ﬁpeclmens of this salt were shown, especlally one. called i kalmx shora,
fmm the pan«h,kq 1ength of its crystals, from Lahore (No. 858.) ,

‘ . This valual i xt;enswely manufactured in many districts of the Puu.;ab bemg
il obtamed from soils w ere ammal decomposition is going on. Specimens were sent from a
{ { di trxcts—-—Hmar Rohtak A.mbdlhl Lndhnma, J alandhar. Amritsar,

An 1mpure earbomte oﬁ; of
bux‘nmg them and Wﬂﬂ@m - the ashes; this, however, contains much of the chloride and
 sulphate "of potussmm and of carbonate of lime. . A much purer ! salt is sometimes prepared
by natives by heating WOOd ch cos. Wlth zw;re, but no specimen of this is shown, :

i 1

8&3 from Lahore, was called * nimak shisa ;" the crystals were, however, inferior fo "bhuse‘

ot' black sah: ea.:d to be made by evu.pnratmg 9 mixed solution of saui a.nd s&lﬁ, h

medlcmu, though conmdernble, is limited ; but it is of more service in the arts, .
in formmg glazes for pottery and to dissolve oxides of metals, thug facxhtatmg

, epxmeu mthout number, sent by Dr. boakaon from Muzaﬁ‘argurb- it consists prin- ‘

s manufactured from. the stalks of the barley plant, by b

A ;;p




| CYANIDE OF POTASSIUM-TOTA KHAR, =

| This salt is made ab Lahore for the purpose of electro-plating, from the yello
of potash and carbonate of potash, but the product ls very impure. .

GYPSUM—SULPHATE OF LIME,

Of this a great number of specimens were given under very various names; thus N
830, Lahore, is called sang-i-jarahat; No. 834y is called godanti ; No, 902, from Jhilam, is
~called #gurma safaid,” as also No. 897, from Rawalpindi, This latter name was probably
| given by mistake, as it is usually applied to the carbonate of lime ; 4 makol,” (No. 708, is
ther specimen from Lahore. Sulphate of lime is more used in the arts that in medicine,
. 118 particularly useful in the form of plaster of Paris, for casts, making stucco, &e.

NITRATE OF LIME, L
No. 875, (Liahore,) was sent recommended as 8 probable f‘ehé‘miah‘lu‘§ﬁﬁiddﬁgf1f§t thp 5o,
of “reh.” It has long been known among natives that the best remedy for reh is tho saline
effforescence of old mortar in walls, or which appears on ground containing carbonate of
lime and animal matter. In this substance nitrate of lime is found; and this salt would

act by producing the insoluble carbonate of lime, and the sparingly so]nble‘ﬁﬁlphﬁtb of‘
lime, and the deliquescent nitrate of soda, instead of the efflorescent sulphate and cdrquté;f i
of soda, which are the principal constituents of reh. ‘ D

CARBONATE OF LIME.

Very many specimens of this were exhibited. Marble, ( sang-i-marmar, No, 833,  opaque
~ ealoareous or Tceland spar, (surma safaid, No. 848,) and chalk, “kharya mitti,” Others.
- were primarily derived from the animal kingdom, as coral, No. 836, (from Lahore) ;
encrinites, sang-i-yahida (No. 846 and No. 870, Lahoro) ; also & minute fossi
 shell (Lahore) ; and nummulites, “ sangeha,” (No. 933,) from Dera Grhazi Khar ;
~ shadnaj"” (No. 847, Lahore) ; these are interesting as showing that;t;heﬂdﬁﬁesjgmp y foss
b medicinal substances, which are less fit for use than ordinary chalk, .

ALUM--FHITEARI,

Numerous specimens of this useful drug were sent, A very good crystallized apeciméﬂ; :
No. 906, from Shabpar, and two from Lahore, showing both the red and white varieties.
This salt is manufactured in large quantities in the Punjab, from alum shale, of which &
specimen, No. 905, was sent from Shahpiir, and also No, 936, from Dera Ghéri Khén.
The salt as found in the bazar is quite pure enough for medicinal use. i
‘ i | OCHRES.
Soveral specimens of ferruginous earths were exhibited under the names of ge
irmani, Maltani miti, gil zard, &e., but these are no real service in medicine, Tk
remark applies to the specimens of glass, wica, avd steatite ; also granite, whiel
further referred to in the Catalogue. ! i i
It may, however, be desirable to distinguish the various kinds of ferrugin
No. 762, goru or geri, is a hard laminated red carth, used as » dye for cloth
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| GIL IRMANL

',Fbe representatwe ut‘ tho Armeman bole, a rough red but irregular mass, resemblmg
gcru”‘ in color, noﬁ used in Buropean. medmme, but formerly employed, and is atall used
by natxveﬂ. i

Lt GIL-I-ABRORSHI ‘
i rough lm:*d not bnttle, pink earth, on]y used in native medxcme

GIL ZARD,

A pale yellow tongh lammntcd earth, mtermedmte in color between geru und gil. Multani
‘but resemblmg both in appearance.

GIL MULTANI—FULLER'S EARTH. ‘
A soﬂz Iammated white or pale yellow earth, used by the natives for cleamng theit’ g
hm, and in medlcme :
L | GIL MAKHTUM.
i, ‘sofﬁ rongh irregular variegated marl, containing clay, deeply colored by peroxide of
iron, mixed with nearly white carbonate of lime.
‘ GIL KIRIA,

A soft lummated nearly wlnte clay, resemblmg chalk in appearance, hence probably
tbe name,

HASSAN DHUP.
A. harder w‘hxta clny The real artlclc is supposed to be a deposit (containing sulphur)
from a mmeml epmng i
' BINOXIDE OF MANGANESE-—~JUGNI OR INJNIL

A‘ single épécimen of this importzmt mineral, 8o useful in ina.king chlorine and oxygen,
was shown from Lahore, No. 817 ; it is principally used at Lahore to remove the color of -
‘glmn contammg iron, and is said to be imported from Kashmir and Kabul.

i OXIDE OF ZINC-—MISSI SAFED,
An impure specimen of this drug, No. 800, was also exhibited by the Lahore Committoe.
' | OXIDES O IRON.

Beveral spaéim"ené of tﬁese wero exhibited; one in particular, No. 803, was worthy of
notice, a8 it was called “surma Ispahani.” Several substances are often substituted in the
bazars for eulphureb of antunony, and this was one. )

SULI’HATE oF IRON—»—KAH[

This substance is said to be produced by concentrating the mother liquid, from which

alumina has crystallized out, and it therefore contains much sulphate of aluming with sulphate ]
: b
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of iron, and other implrities. If the iron is chiefly in the state of protoxide, the coloris
greenish or white, and it is called kahi sabz or safed ; bub it mostly is perosidised, and is
thon tormed kahi zard, from its yellow color. Some specimens of kabi are also said to be
obtained from the ground. Kahi lal consists solely of bichromate of potash, of English
manufacture, and is principally used in dyeing. Two specimens of this were shown in
fine crystals (No. 4355, Amritsar). e ) i Vi

SULPIIATE OF COPPER—NILA TUTYA,

_ Animpure pale blue salt. Is prepared by bo‘i‘lin“g‘ ‘c':opper plates with sulphuric ixéid, and
| might easily be purified by recrystallizing ; but there is also in most bazars some yery pure
sulphate of Buropean manufacture, as No. 4623 from Amritsar, and No. 784, from Lahore.

ACETATE OF‘VCOPPERWZANG'AR.

One specimen, No. 785, from Lahore, was éent. This is said l;o”bé of Engl‘_ishmziﬁ‘ﬁfaé-
ture, but might be made by placing grapé husks between copper plates. 1t is principally
used as a coloring matter. ‘ ‘ i R

SULPHIDE OF ANTIMONY—SURMA.

 This mineral ig extensively used by the natives as an application to the eyelids, sither
‘solely for appearance or with ofher substances as a medicine, It has been already re-

marked that under the name surma many substances are supplied, especially the sulphuret

of lead, the sesqui-oxide of iron, and occasionally bin-oxide of manganese ; while the name

“ surmn safaid” is usually applied to calespar, carbonate of lime, and sometimes to sulphide

of lime or gypsum. il b s

ARSENIOUS ACID—SANKHYA.

‘Some very fine specimens of this deadly poison Wéré_ahdwh; in pﬂrtlcular one of vltreoun
srienious acid, by B. Pownrr, EsQ. (No. 806) ; a large num‘ber,of different compounds"cdﬁ-
taining arsenic are shown. it G ‘

ORPIMENT~HARTAL.

A very fine specimen of this substance divisible into thin plates, ealled *harbil vmi'ki,"’
was shown from Lahore; other specimens were more massive; varicties of this, called
hartél pili and gulabi, were also shown. ‘

REALGAR-MANSIL—BISULPHURET OF ARSENIC.

There were also several boxes of this poison ; one kind naushéadar kéni, (No. 816,) Lahore ‘
and (No 753) Amritsar, deserves especial notice, as it might be confounded with sal am-
_moniae by its name, and lead to injurious results. i

OXIDE OF LEAD-MURDA SANG.

| This is said to be made at Lahore and Jagadri, and it might be well employéd in making
lead plaster (strapping) with some of the country eils ; other preparations ‘o‘f‘lga\d_r also reight

be manufactured from it. ‘ i U
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b READ LEAD--SANDHUR.

A specimen. of this, (No 758,) and one of carbonate of lead, or safaida, (No. 779,) were
both shown from Labore ; but were proba.bly manufactured in Bogland.

‘ MERCURY-—-PARA

Two rather i xmpure specimens of thls llqmd metul are shown (No. 764.) from Amritsar
the other, (772,) from Lahove they are ch1eﬂy important as a source of the preparations of
thm drug, namely i~

CALOMEL—RASKAPUR.

”‘ (No 775, Lahoi'e) Thig is a very pure épecimen quite free from aﬁy soluble éorrosive
subhmate, which is generally contained in bazar specimens of raskapiir, and often 19 present
in poisonous proportxons, unfitting such for medicinal use.

CORROSIVE SUBLIMATE-~DAR CHIGNA.

Some vecy ﬁ‘ne‘specimens of this powerful remedy were also shown, as No. 748, from

Amritsar, and No. 778, from Lahore.
‘ NITRATE OF SILVER.

A. rather dark IOOkmg specimen of thig salt, which is now made at Lahore for photogra-
phic purposes in much purer form, was shown, (No. 842,) and called * kastak '* (this tertn
is a corruption of “ caustic’’).

LIGNITE--SALAJIT,

Several spacimens of this fossil were shown ag native medicines ; they are without any

real value for medicinal use. .
‘ . ' PETROLEUM-—MITTI KA TEL.

A fine specimen of this valuable fuel way 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
1 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 skm

AMBER—-KAHRUBA,
Two ﬁxié piéceé of this substance were ghown from Lahore.
o MINERAL 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 dnly constructed a leaden chamber for the purpose, but has
imported & platinum retort from Hngland in order to concentrate it sufficiently. - The
acid is therefore supplied quite free from coloring matter, and of any strength that may be
required ; it containg however a quunmty of sulphate of lead. :
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Is made in two ways in Lihore : the bast by act‘mn on pure mtrate of qo, s
tity of sulphumc acid, . This sork is used for the pumhcutwu of sllvex', and the forma o
of the mitrate. A less pure kind is made by the acion of kahi (impure sulphafe of iron)

on nifire, but this is rather a mixture of nitric and h ydrochlorlc acids, and Wlll diaaolva gold

leaf Both speclmens are shown, No. 889, a,nd 891, from La,hore‘ ,

HYDRDCHLORIC ACID—NIMAK KA TEZAB.

Is made gimilarly to nitrie acid, subslububing common salt for the nitre.

The following ' substances included in the British or London Pharmac(rpwl ‘ are
ropresented in a more or less pure state among the medlcmal drugw@reaent in the

Exhibition, ‘
Bnglish Name. Native Name. Remarks,
Snlphur, . ¥ | Gandhak, 4 :
Hal ammoniac, . . | Naushdidar, g i
Nittay "] o fuShoray ’ (i Of various qualities,
| Carbonate of soda, . | Saji mitti, ; . Very impure. T
Common salt, . | Nimak, : ! ]
Borax, ‘ Hoh(xgu, 4y y i
i Lxme : ! ¢/l Chitna, i :
;!; hate of lime, . | Sang-i-jarahat, . 5
onate of lime, . | Ebarya mitti, §
Binoxxde of manganese, . B 0 T I f ¢ j
Zinc, ¢ i Sl A 1 T I & ! R
Oxide of zine, . o | Missi safed, ' ; Very impure. | |
‘Trom, / y . | Loha, i ! Rl
Mugnetm nxxde of i iron, ¢ Chame)f pa.ttar, A ‘ i
: Sesqm‘omda of irom, “ ‘ |
i Sulphaw of iron, . . | 'Hira kasis, Fdlatidler
L Cobper, 1 i ambe S
Su phate of copper, ; . | Nila titya, A i) Sl :
Acstate of copper, o Zingar, . ; il ' Of English manafacture,
‘Bichromate of potash, g Kuhi lal, . i e
Sulphuret of antimony, .} Strma, @ . :
Tin, § a S alade ¢
Lead, g . | Bisa, §
Llﬂmrge, § .| Murda sang,
Red oxide of lend 1 Sandhar, .
Carbonate of lead, .| Safeda, . From England.
Mercury, . ;i Bl . Tmpure,
Calomel, . .| Raskapir, Often containg sablimate,
Corrosive subhmnte, .| Dar chigna, i
Nitrate of silver, . . | Kastak (oorruptxon of caustxc), {
Orpiment, /i S H Al i
Realgar, / . | Mansil, b i
Arsenic, . . ' Sankhya, i g
Bilver leaf, ' . | Wark nukra or chandx,
Gold leaf, | .| Wark tila or sond,

The above include all the spcclmens shown in this collection, which if carefully prepared
and purified, would be of service elther in medicine by themselves or to prepam other

drags with.
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Amunn the prizes whxch ﬁhe Jury hwve td a.llot iz one offered by . H. Rasint or
vammum of Rs. 200, “For any chemical preparation, cheap and simple, that shall
i eﬁ'ectuully neutralise the saline mgreduents go abundant and mmmous in many parts of the.
. Punjab, and render the soil culturable.” The jury are of opinion that no preparation has
yot been proved to neutralise the ingredients spoken of, and that they would recommend
‘that his Hmumss rie Raran or KAPURTHALLA should be requestud to allow the prize
| to remain in abeyance until some effectual experiments ean be tried, and that the prize
sbould then be offered for any process that would accomplish the desured result, The jury
stmnglv recommended that a silver medal be awarded for tho very extensive and carefully
‘arranged collection of drugs from Lahore, and also award a prize of tiwo ﬂhareﬁ for the

i mmeral acids exlubxted in the Lahore collection.

" ‘In eonclusion, the above review of the Mineral Medicinal products ahawn in the Exhlbx-
tion, prove how greatly they might be improved by a little Buropeau instruction in Chemig.
try, and at the same time how ready some of the natives are to take advantags of the
information which they possess already, and that they procure from Enuland subatancew
they are unable themselves to mako. i

Thug, in the first ‘place it has been necessary to record that many salts, a8 carhonute of i

soda and potash, au]phntes of iron and of copper, are only shown of native manufacture in
an impure state, becanse the manufacturers are not aware of any cheap means of purifying
these ; nevertheless, attempts have been made to prepare several substances requiring a cer-
tain amount of ehemical kiowledge, such as nitrate of silver, cyanide of potassium, and the
mineral acids; and, lastly, pure salts, as sulphate of copper, acetate of copper, and also
carbonate of lead, chronmte of lead, and bmhromate of potash, are procured from England
for use.
1t may be thought by some that it would be cheaper to manufacture all medicinal agents
in Bagland than to make them in Lahore, and probably this may be the case if they are
only used in medicine, and are capable of being conveyed in a solid form ; but there ure
several substances which are either required in larger amount, since they are used in the
arts—such as alum, the mineral acids, sulphate of iron, carbonate of lead, the oxides of lead,
vermillion, &ec.; or they are liquid and therefore difficult to convey a Ionnr distance by land,
a8 must necessarily be the case in the Punjab—such are sulphuric acid, hydroehloric acid,
nitric acid, acetic acid, and solution of 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 uscful. Should aschool of arts be formed at Lahore,
it 8 to be hoped that arrangements may be made in the shape of furnaces, &e., to instract
some of the more energetic * pansdvis’ of the city at that establishmevt, 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 cught to be taken n order to manufacture
gimilar speclmens und much benefit might result if suitable instructions were given.

T. B. B. Brown, M.D., ‘
S “ Reporter.
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Division V.—Substances illustrative of the Geology of the Prqvihce.
SUB-CLASS (A). FOSSILS.

Tun reader will kindly remember that the following brief and 1mperfect notice of a few ‘
of the fossils sent to the FExhibition of 1864, makes no pretence of being scxentlﬁc or com-
plete: it is indeed obvious that the list only includes a very | few of the species elther of
Mammalian and Molluscous remains which are to be found in the hills of the provinee ;
hesides this, there are large tracts of 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 lef them stand, principally from unwillingness to exclude from
mention, the interesting collections of Mr. Prirnie Earrron and Dr. Cosrrrro.

In the same way, the geological sketch of the Punjab hills which follows, is solely
intended to convey a brief and gemeral idea of the hill formations to the unscientific
reader, and to indicate the direction in which he may pursue the.study of the subject. If it
falls info the hands of a geologist, I must beg of him to forbear criticism on so imperfect
a deliveation. The geology of the Himélaya and its subsidiary mountain ranges might
form the study of a lifetime, without being exhausted. Certain parts of this vast chain of
mountains have indeed been studied, especially the lower formation of the Siwdlik range,
in connection with which the names of Farcoxer and Cavrray are familiar to all,  Other
portions of the Himilaya, together with the hills beyond Peshawur, the Safed Koh,
Hindn Kdash, and Sulaimini ranges, are almost unexplored and the only published
accounts of their geology are to be found in a few scattered and brief notices in the travels
of Viexs, Jacquumont and others, and in several papers of the Asiatic Society. The same
is true of the hills in the Delli and Gurgaon districts; the geological age of which has
not yet been determined. At present, therefore, the materials at command for compiling a
sketch of the geulogy of the Punjab are but 1mperfec1: and this fact may also be adduced as
an apology for the imperfection of this division. Among the fossiliferous districts the only
ones represented are ;—to the north, the Spiti ranges, and lower down the Siwilik hill range,
at Hariptr, Sujdnpir, Nadaun in the Kangra district, and several places in the Ambélla
and Hushiyarptr districts. Further west the hills about Simla are sparnw]y represented.
The whole district thence onward fio Peshawur and the Hindu Kish 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 conecerned, unless the Baloti range, and Shmkh Budin hills
are considered as a portion or continuation of 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 of the Balt range; having those hills on the south, the Peshawur hills on the
north, and the end of the Sulaimin range with the Waziri hills on the west. TFrom this
place onwards down the western frontier, the branches of the Sulaimén range are occa-
sionally represented. Dera Ghazi Khén exhibits several fossils, from the Lagarl Mazém,"
and lower hills belonging to the Sulaiman system, -



&ub-é’lmgz (A). 119

On the other border of tba Punme terrltoz-y, but not geographxcaﬂy within it, come the
 hills of the Delhi, Guargaon, and Hissar distriots. These are the systems of low hills known
ag the Delbi hills, beginding to the south-west of the district; they also to some extent,
. include the Shekawati hills, which form a portion of the Gurgaon district, and are eventuale
ly confused with the Aravalli range. Some of these hills are fossiliferous, others yield:
metals ;~the copper of Hissar and of Singhdnd in Grurgaon district, belonging to this series.
- In other portions marbles and freestone are found; and the Kalydna hills of Dadri, now
included in the Jhind territory, furnish elastic sandstone

Most of the stones exhibited are included in the previons dmswnl on account of their
eeonomw value a8 building materm]s, &c.; and there remains for this division only the
fossxl sexies, and o few samples of boulder stones and unutilized rock, together with
some curious lime formations of petrified substances, concretes, and stalactitic deposﬂ;s.

The ranges of hills thus enumerated furnish not only the fossils, but the whole mineral
. products of the proyince. All the plain districts consist of an allavial c1ay 9011 the an Iy‘ ig
' of which is given in the sequel. The products of the plmns are kankar, or calcareou‘ co
crete, which is dug for in the soil of almost every district in the province, and which sup-

phes both a material for making roads and flooring, and also a substance from which lime T

can be made. Pottery clays for coarse earthen ware, tiles, &c. ; and saltpetre, which efflo-
resees from the soil, conclude the list.

) 570.‘-——;[ 205 1. Fossils.
Syt Pasy and il PP

Ms. Gromas ) the Peen valley, at elevations of from 15,000

to 17 000 feet.

‘ Siwartk Hrs.
I have 1o account of these,

B93- 188 ). Tossil bones. Birestie
[ 806—15 ]. Series of fossils from Spm. | : ]THEOE}; e AO(?;SSIRS};;?”
Mz, Pure Beurrox. Simla, 5§72 198 ] Am'

lows i~ X A
Tho series e f{’l i monites and sea shells, village of Themar.

. Belemnites. ks

- Ammonites Garardz,»—Class Encephala  Cephalo- M. 8. BopkELLY.

poda oolitic # 573 —[ 267-68 1. Fossil shells, from Ha.

- Ammonites Nepalensis (Gray), do., do. K ripur, Nurptar, and Na-

| Ammonites triplicatus, do., do. ANETA. daun. Tooar Exmrpinion
¢ Ammonites Wallickii, do., do. P v

Ammonites biplex (Sowerby), do., do.
Ammomtea torquatus (Sowerhy) do., do.
Ammomtaa acucinetus (Strachey), do., do,
Ammamtea, undeseribed,” do., do,

‘Spirifer strigta (Brachiopoda), carboniferons.
ProductzasWSp‘ (Brachiopoda) carboniferous.
Pholadomya (Acephala), oolitic.

Nucula cuneiformis (Sowerby) (Acephala), oolitic,

The series [267] from Nurpir, containg some very
vecent fossils. A species of Unio closely resem.-
bling the ordinary river mussel, in which both the
epidermis and. under pearly substance is completely
preserved, is among the series, as also a number of
spirals, There is also a species of eonus,

The series from Naypar also embraces a numnber

Rhyneonella cymcephala, (Brachxopuda) carboni-
farons. ¥

Orthoceras? (Gephalopoda), csrbomfefous
| Astarte major, (Acephala), oohmc )

Mz. Horrrox's coﬂactmn is from %pm zmd

I S e
# This might be pmvisional!y os.mad A Egertmu

of fossil bones ; some portions of the scapula of a
small animal, the tread of fibia or nlnus of some
animal  soveral portions of ribs. There is also a pox-
tion of & bone, hollow, snd having a black color, Whicb
looks like the bone of a bird.

574.-—[ 178 ]. Fossil bones, &e., Nahan ‘
Abalis Looar ExBHIBITION OOM-
g MITTES.
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Suraman Rance.

This series is very poorly represented, nor
has the range yet been explored : the vicinity
of wild marauding tribes renders geologizing
perilous. |

575.~—( 542 ]-  Fossils, from Lagdri hills.

Imanm Baxnsn IurAN
bera Gh&ll Khan. Consisting of ' Belemnites, a

‘ apecxes of Nutica, and several species of Echinus.
The curious trilinear markings on the latter, are
compared by the people to the impression of a bird’s
foot : to whieh, accordingly, they attribute the origin
of these fossils.  Among the fossils were included a
séries of stones which are not organie, but had been
worn into singular shapes by the action of water.

[ 1. “Sangcha,” nummulites. Mazdri
hills, Imam Bagusu Kuaxw.

The natives have a story with regard to the larger
fousils of these hills, that they are the petrified clothes
of fifty betrothed virgins, who were once surprised
while bathing by their future husbands ; they prayed
heaven to grant them a covering ; in answer to this
the earth swallowed them up, and their clothes became
stones |

Suarks Bupmy Hirvs.

576.—[ 17-99 ]. Beries of fossils from
the Sand Hills, which run eastward from
Shaikh Budin towards the Tndus, C. CosrEL-
1o, Esq., Assistant Surgeon, 6th P. N. L.

These sand hills rise somewhere east of Shaikh
Budin in the Marwat Tlaka of the Dera Ismail Khan
district, and run northward parallel to and along
the banks of the Indus, until they meet with the
same series belonging fo the Salt range.

Pith of fossil tree,

Quter bark of ditto,

Inner bark of ditto,

Head of thigh bone of n large mammalian,

Head of a mammoth (elephas primigenus).

Detached teeth of ditto.

‘Portion of head of an elephant,

Head of mammoth.

Fumerys of a large mammalian,

Hip bone of a large mammalian.

Sacrum of ditto.

Upper portion of sacrum,

Sacrum of a mammalian,

Partion of coceyx of ditto.

(Monocotyledonons).

Lower extremity of femur of ditto.

Head of humerns of ditto,

Portion of head of & mammalian, probably a wmpo—
ral bone.

Portion of ribs of a large mammalian,

Ditto of tusk of an elephant. ;

Patella or kneecap of a large mammalisn

Lower end of humerus of ditto,

FLower end of tibia of ditto.

Upper end of ditto ditto,

Lower end of radins,

Ditto of femur,

 Vertebra of alarge mammalian,

Aftlas, or Ist cervical vertebra of ditto ? ;

Axis, or 2nd cervical verlebra of mammalian®

Scophoid bone of ditto. ke

Astragalus of a large mammalian, !

Tooth of mammoth,

Fossil sternnm,

Tooth of Bos spm— ?

Portion of jaw of some herbivorous anxan Bos
Pl B

Tooth of ditto.

Molar tooth of Hippopotamus Sivalensis,

Tooth of Dinotherium (Kalabagh hills).

Portion of horn of a-deer.

Portion of horn or tusk,

Portion of jaw of a herbivorons animal.

Portion of fibula of a mammahun

Vertebra of ditto.

Lower end of fibula of ditto.

Ditto of radius.

Portion of a phalax.

Portion of tusk.

Lower jaw of some carmivorons animal.

Another portion of the above.

Picces of teeth of the above.

Soft sandstone from which the above foesxls Wore
procared.

Coprolite (?) This appears to be s stone worn
by weather, and looks like a coprolite, but ig not or-
ganic,

Belemnites,

Several species of Pecten or Janira (species undis-
cribed).

Clidaris Verneiulii (tertiary), Nehinodermata.

Terebratula sp—o- 7P

Shelly limestone, with Rhynconella pleurodon 3 fmt
of the hills on the Panuyala side (oolitic )

Barvr Ranee.

577.—~[ 80-100 ). Collection by D

CuBTELLO.
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Imiis, form the I.'flm&ln,ya proper thoae
, and Central Asia, forming the Kuen-
tam chmn still loftier than the Himalaya,
i ncmdes only those mountains below
by the Indus and Brahmaputra rivers,
\‘map wi}l show that bhﬂie two uvers

ns abmptly south these torm

'imlmrﬂa‘nce than. those on

may be chvided into
It i the latter

‘ &5
‘ M. Ho:o(xao*v, on

| Punjab is also partly Tibetan partly Himalayan,

' northern houndary of the provinces of Balh, Nnbrn,_

| subordinate chains yarying in height,

1ya proper. It toay be gene-
scondary chains on, the south |

' the generic name Kaildsa,  Hence the * Eailia peak,’” iﬂta.ther 4
| unforbunate ag a specific denomination,

| Bimia; see nlso Introduction to ROTLE'S Illust.mt.ion, P. vil

I'Bfél‘ hi
tmtmns

Elimalayag, publis
Angust, 1849, No, XX ; B
only allude ta the baoks of GUNN A, HERBERT,
STRACHEY, and HoOKER 3 as well a8
information, apart from gco]ogy, to the travely
HUGEL, BURNES, STERLING VI(WE, JAC‘QUH; _
GRRRARD, and others,
The chain of moeuntaing on the norﬂwasﬁ of

Taking as our starting point the great peaks * above |
the Mansarowara lake, near the 8%ud parallel of
longitude and 31st of latitnde (roughly. estimated) ;
we find & marked chain, contnimng the Karakorum.
/mounfaing, ranning north-ast.  This range forms the

Pangong and Navi-khorsam. ~Another range below
this forms the boundary of the proyinces Guge, Laddkh
and Drag, Below this runs the Tndus, and ' then, en-
closing the valley of the Indus, is another chain, which
forms the boundary of the provinces of Dras, Zangs%- ‘
kar and Parang ; below these is the central range of
the real or Indian Himalaya, Between the ranges,
Jjust mentioned, there are of course a vast system of
. It may be
remarked with regard to these, that the subordinate
ranges exhibit much greater tendency to parallelism
than to the normal idea of subordinate chains form-
ing principal valleys at right angles to the main axis.
This was noticed many yeard ago by JAMESON in
his examination of the mountains between Bh;m a.nd
Bimla.f fii
The main range of the western Hlméln.ya, com- |
meneing abont Mansarowara, and ranning norchiéaét,x il
terminates at the great peak (20,000 feet) of Déyamér,
or Nanga Parbat. Here the range rapidly sinks to- |

# Natives oall all the high snowy peaks of the Himilays by

+ Rermarks on the Geology of the Country }mtween BI;&- o,

1 Introductory Esaay Flora Indica, p. 180,



dg the Indus, At this

‘conb;}"_,h by the Nainsukh viver) strike off in s sonth-
castyv y direction, and separate the Himslays from
the system of the Hindn Kash and Safed Koh, be-

presently.

if. | The provinces which it bonnds are Kanswar and
.| Spiti, Lahaul, Kishtw4r, Kashmir, and near the Indus
0 the tract of hill country represented by Hazara and

| \chain is the vast chain of mountaing, which, starting
| off near the 76th pavallel of longitude at the Shesha

Nag peak, runs round, enclosing an ‘irregulur elliptical
gpace, and rojoins the original range, midway between
the 75th and 76th parallels. | The amplitheatre thus
formed is the Kashmir valley s the mountain ranges
enclosing it, which form as it were a loop depending

Panjél, or the Pir Panjal, the' Snowy Panjil, the
Panjal of Banibal, &, &e.  This chuin of hills 8o~
parates Kashmir from Kishtwar on the east, and from

Hazara on the west,  The eastern portion of the cen-
 tral range, has another range pavallel to it on the
sonth, enclosing the Chandra Bhaga or Chingb, and
forming the valley of that river betweon Kishtwar
and the Tari pass, at the 78th parallel of longitude,
The remaining subordinate ranges are more easily

among them.  First then, there is the Cis-Sutlej

separating the Ganges basin from the valley of ‘the
. Butlej. Simlais situated in this chain, Next comes
| 8 series of hills bonnding the vallgy of the Sutlej,
and separating it from the valley of the Beds, in-
cluding the Suket and Mandi tervitory.: Beyond this,

and other well known places), separating the valley
of the Beas from Chamba and the valley of the
Rayf ; and then a system, rather than a definite chain,
of hills separating the Ravi from the Chinab,
Beyond the Chinab river and to the south of the
great Kashmir valley, are a varied sevies of hills rutis
ing off from the Panjil mountains, and forming the
elevated comntry between the Chindb and Jhilam,
including Rajauri, Beyond the Jhilsm we have a
continuation: sonthward of that long mountain ses
ries which forms the Himalayan wall of the Kighan
valley. On this is situated the well known hill sta-
tion of Murree : this range may be taken a3 almost
the limit of the Himalaya. 'Beyond this we have the
whole hill contitry of Hazara up to the Indus.
This of ‘conrse is only a highly generalized and

pgi&ihﬁnlso ‘the two xfahg‘as‘ il
eh-enclose the Bhégan valley (traversed down the

‘yond and below it.  OF the Intter ranges X shall speals

i | i the valleys of the great iivers, and th ranges by
The central range of the west Himalays runs near- | S ‘
1y parallel to the Indus, #nd some distance south of

| Marri. The most remarkable pendant to this central

| differs as to what ave the principal chains,

from the main line, are known by the name of the

‘desoribed, for the simple reason that unt

considered with reference to ‘the rivers which run | tached portions of 'ﬂ;e‘liil‘lsvlﬂmdz“\w e

Himalays, which runs downward towards the plains

comes the Dheuladhér range (in which are Dharmsala

| Kuenluen ; in British® tervitory they are

imperfact sketeh of the chains o
laya.  Besides tho ranges, wh
there are endless subordinate di

key to the intricate range is the principle ofohderving

which they ave separated.
The published maps including the Hi
& source of great difficulty to the stude
two of them are alike, This is a diffeul
got over, since it is obvious that if in the ma
the principal ranges ave given, each topograph
give what Ae considers to be the prineipal
and omit the details : consequently, as each man
maps differ ; one puts in prominently what the othe
leaves out ¢ hence the endless vaiety observa
Other tmaps again are so full of subordinate rang:
strongly murked, that the whole Himalayan' tr
appears to be 4 net-work too intricate to distinguis
one range from another. These are only difficul
of drawing ; but if we take into consideration thi
actual inaceuracies of the mape themselvescunfors
tunately ‘only too common,—~the econfusion ‘whick
results is incalealable, 11| ¢ ) 4G
It is impossible here|to attempt anything like a
systematic geological acconnt of the ‘mountains thy

geological survey of them i made, it i3 only i

lished 'accounts of individual obse
a fow colleetions of rocks and fossils to guide
‘The eollections of the Exhibition of 1864, and th
of the Lahore Museum, ‘eontain specimens feom s
few localities, showing the rocks which form the prin-
cipal portions of the higher range of the west Himé- i
laya. These consist of granite aud syenite, and below:
that of taleose and chloritic schists and slates, and dther
metamorphic rocks, interspersed with dykes and inters’
ruptions of trap, amygdaloid, and various voleanie -
rocks, pebbles of which 'are found in the hill streams |
and in the beds of conglomerate in the lowei"imxgwie‘b. .
Below these come tertiary formations of varions sand-
stones and clays, as well of conglomerates formed of -«
fragments of the metamorphie, yoleanie and eptimﬁ‘y i
rocks of the higher ranges. These huge beds contain @
boulders often of immense size, which must have
been transported by glacial agency; the conglomerats
often forms whole cliffs cut into fantastic sh
water action. ) )
The  secondary, oolitic; and carhoniferor
tions are mostly within the Tibetan moun

presented from the little province of Spi




| ChamBa; Kaﬁgm md Spﬁla,

| terfiany formummw oﬁ siand,
e a!@d below these again, or more properly upeukm(.,,
' intermmgled with thom, are hms of fo:amhiemus tertis

uwnmps at be foobof'the mountama,m—whmh are. 50
i cmmtant d mmked im the cmtml Ihmalayu, are nut;

mm,aﬁfal‘aa ‘Rrxpa.t, in the Ambzilu
‘ui; wei have 1;;6‘ “dhans” and no s g4l forest

! emmd wwh bm;hwood, Adkmtad@ va.srm, and other
shmba, ‘which gmdually subgide towards the plams
Evory ong who
gray Hus arpm:, and Simla dlsmcts, will rernember

.W;rh regmd. }mwevor,‘ to  thase. remamkable

and there at. ery u'regulm' mwrvn!s, tertm.ry strata
beammg gigantic mammalian remains, chavacteristic of
the Siwilik, may be found across the whole width of
i th@ Bumnb and can e traced through the! Shuikh

W

ma, ismvelling from easb o west, we ﬂnd fossilifer-
onsstrataat Nahan (Ambﬁla district) Nadaun, Hariptir,
‘ bl Narpar (Kangra), then at Kothi and throughout
i jaur tract, including the Pabbi hills and thence
 onward to the Kalabégh hills, the Balat and Shaikh
Budin bills, and the hills of the Lagdri and Mazari

tribes of the Derajat in the Sulaiman range.
The  hills beyond the’indus, form a sexies of hllls

' slmost like a, continnation of the Him4lays.
vano:m considers the Hindd Kush to be a cons
t.muahon of the Kuanlum Dr. Royug remarks that
from DB. GERRARD'S and Linux, Burnes’ journey
botween Kabul and | Balk, it appears * that the rounded
nature and mmdary formaation of thfase hills rather

resembles thu (Tibetan) mommaing to tho northern of

Kunéwur t&mn hlm prlmm muﬁtmd Iurhm H:mm

v Rovrx's tastrationd. | thbrodutionip!

“of hius bolow l:he Hinda anh are the SM‘M
3 | from which numerons spurs’ descend, connecting
‘Sulaiman range and Bilachistan hills)

in detail, but still very imperfeet, of the various hill

/| of these rocks s and to the deseription of this remﬁrlk

' north-west range called Baralachi, to the Bhdba passin

. oxtends from the Spiti valley in the direction of t,ha,u

| of a Tour throngh Spiti,” which, besides the interest of thein:
| formation contained in the letterpress, i further vaiu&blem

! laya k] Tlmse hills include tha proviuwof Gilghit

and belmv xt Kmer ¢ ‘and mdeed tlm lmh bayoud

It will now be proper to present a skeich ruther more

ranges and their produetions. | Of the Hintalays, in-
cluding that very large portion of ity whiich consists of
primary, metamorphie, and non-fossiliferous rocks, I
can here give mo farther account.  Throughout the
class of mineral products pr(é.v'ﬂously described, are to
be found scatiered notices . of t:he ‘granites) smms,
sandstoties, hronght from varions parts of i i

Of those partsof the chain, which are of se
formation, we have but little knowledge. " The pi
provinee is alone the representative in the colleetio

ble provinee I at once proceed,

Spiti* forms a valley in' the extreme north-eas
angle of our territory, the inhabited portion is suid to
have an elevation of nearly 12,986 feet

The valley of Spiti was annexed prinecipally with'
the view of preventing the evils which wounld result
fromu allowing a foreign tervitory to irtervene between Uy ;
the districts of Kangra, &c., and the wool producing il §
valleys heyond it

¢ Spiti is approached,” says CAPTAIN HAY, ¢ from
our own territories and Kandwar, by six different
routes, and from Ladakh and Tartary by three rontes,
through the two chains of mountains ; many of the
passes are at great elevations, varying from 14,000 m
18,000 feet.”!

Hpiti is bounded on the north by the Parang range,
separating it from Ladakh: to the north-east’ by
inaccessible mountains ; on the east, a valley called
Kurateetakpo separates it from Chinese Tartary ; on
the south and west, it is enclosed by the portions of the
SnOWy range, dividing it from Bishahr, Kuln and
Lahaul,

There ave theee fransverse valleys along these hill
gevies, which constitute the whole of the' inhabited
portion of Spiti ¢ one extends from the portion of the
the direttion of the curved line of mountaing, About' )
80/ miles of this valley are inhabited, from the river i
Spiti to the last village. Moodh, the second valley, i

)

% MR. PHiLie BGBRTON has recently published “A Jouma.l f i

being illustrated with photographs teken on tho spot.




'_l‘he vallev of Sp
(whenee it takes its name,) which, after flowing a

origin in the surrotnding hills, G
ollowing  geological account, i ex-

ly. a;lludad to,

) the secondary period :
or thed generally as being of ' various kinds of lime and
%mdutone, with a few slates, 'shales and conglo-
merates.
after erogying (the range  which |separates it from

alum (sie) [alum shale 7 I‘mm the grater all the
way from Lari to Dunkun heing salme, I have no
| doubt but that rock salt may be diacovnred in the
| vicinity of 'the gypsam. | i
|14 These secondary strata eontain some excessxvoly
 interesting fossil beds, the fireh which I ex
in the Peenoo v&lley, and abovc the village! of Mekoc-
don 3 they are a mmme deposit and belong to the

of the lower new red sandstone and the magmesian
group, orfdo}omiw cmglomerate “these again being

an exeeediugly likely locality for coal.
‘ fossil beds of ammonites are of great extent, the
%hells va.rymg from tho size of a cart wheel, to an
‘ mch in diameter. | In a very short time T collected ag
many as two men could carry, and could distinguish
A8 many, as six or seven different species of ammonite
| with & variety of other shells, (and one. or two ver-
‘ ‘tebrae of fish.t
A T 26 (nantity of red carth (red oxide of 1ron)
i found somewhere in the vicinity, which is unsed by
the people for ornamentmg their hounses and markmg
their sheep, &e. ‘
{The other fossil beds whmh I evnmned are in
one of the valleys near the village of (Gicumull.  The
formation. wrresponds w1t11 the well-known lias and
lower oolite, reposing on the lins. The mountain
‘behmd which those beds are sltnateﬂ 1s composcd of

* See Livmnn's Mannal of Blementary Geology, p. 384 (ed.
| 1868), | Whexe the term is explatred. |

¥ See No. 566, where the speciea of mnmonites mxn Spiti are
enumerated, | i il

i [ & sories of caloareons 4

is watered by the prt} Tiver, |

considerahlo dmtsmw, divides into two branches, 'l‘he‘j‘
Spm 18\fﬁ!d by, spvmnl gmall rivers or qtrpmns, havmg

acted from CaprarNy Hay's uccounb prev;-‘ ‘

The formations that I haye seen bolong who]ly
in, fact, Spiti may be des-

On descending into the bed of the Spiti
formation in Spi
Kanawar, beds of red sandstone are first met with
in gonnection with  these below Lara is gypsum and’

ﬂzm, m B hnmontal posmon, zm
ined are’

 “poikilitic "* gronp, being sitnated between the beds

eds of shale and mountain limestono, | assumes o reddish Appearar

red sanﬂatoue.

undm‘nmbed pomtmn,

e The mounhmn lnmsmne is the
s aud abouuda
Ammonates, Orﬂwoe%wﬂ, Spm)“er,‘
“ Some of t‘.hese bods may per}mps bﬁ at buted to

d:st\lrbed since their’ depomtwn, i
da,rk gray m‘g"lllnceous dépamt, bclow ]

plmautb“wf

above these

logs mixed with the deeomq
The aaﬂa

and leaves it w1th a rema:t’k that ¢ hmcsmne 138 mve:*
in theso mountmns a pmnclpal forxnn,tmn g ncmr‘tha‘

tiing, but the whole of ‘»]nti ma.y be sald to be 4!
stmm formatlon

lum
pass, whxch is a 'mere spur ;froni ﬁia
taing, chiefly composed of limeston
a8 the boulders in the river afi Booﬁgﬂ !
pointed out : but HerBERD merely sigh
stong, and hence in my of ion
conclnsion,




tbab the whole

nge 18 a&'”
| idrmamon

mcludmg equq lly the S1wahk range. ———Thls
b~H1mﬁlwyan \range of the later or
farmatmn \‘Wbab iy strietly called

 and runs pamllol to the lz[unulayan muge
 forming the boundary of  the Doab between
‘ f the Ganges and Jumna; but the range,
; by, continues beyond this, and skirts
(zila. and Ludhlana dlstrmts, nnd

ki pmusely sxmilmr nmmre can be
1 along below the Himalayas from
‘ ;,‘ a8 far as the foot of tbe Silim hxlls i

wtmn of them more or less contmuous, ‘and
of greater or less elevation, along the whole
mouthern frontier of the Himélayan system,
: ‘l, a dmﬁemce bf nenrly 800 mlles At ILn‘dw;ir

h hest parts of the range is abuut
ydr, and to the south of Garhwal,
beyond Ssmnﬁt; some oi ﬁhe peaks are as

B

a]ate, guems, mica schlaks, & 'B ‘eﬁ these
- there are beds of loose orramed snndstone,

atecondary mmm— f

dma.te beds of clay On v1ew1ng
it is difficult to ayoid the opinion that i;hcy ;

débris  brought down by glaciers ‘and other |
causes from the high range above, and that
these boulders and débris were empacted toge-
ther with caleareous and ‘f'err‘ugihous matters
subsequently,  In many places, the strata
may be observed, rising one over the othey,
the face of one stratum resting on the slope
of another, while another atrmg,htsearp rears
itself on the slope of the first, and this fre-
quently repeated, till on looking do ik
these abrupt ridges from a height orviewing
them from one of the numerous gorges whic
cut somewhat diagonally through the range,
the appearance presented is that of the teeth
of a huge saw.

The slope of the strata varies from 20°
to 88°; the abutment being towards the
| plains on the south, and the slope to
wards the “dhan,’ or valley between the
subordinate range and the true MHima.
laya.

The clay and sand beds of these ranges
are fossiliferons’s shells of the tertiary meio-
cene period abound, but the chief charac-
teristic fossils are the remains'of gigantic
mammalia, among which may be mentioned
the Sivatherium, a huge creature somewhat
similar to the “tapir’’ of modern days. The
name is derived from the Hindu divinity
Siva, which gives name to the Sivalik or
Siwalik range.

The portions of the mnge rapreseuted
in the Exhibition were the cliffs near the
Markands river, which forms the frontier
of the Awmbala disteiet, and ' that poljt;icm
which is included in the Simla and Kangra
| district, the localities being Néhan; the
Sirmér hills, and further on, Nirpér aml
]Iampur

Dx. Farconsr, on his first visit to tht,

Siwalik hills, inferred that they weve of a
tertiary age, and analogous to the Molasse

must have been vast beds formed by‘;ﬂm




. Class I Diision Vs Sub-Claas f}(

Switzerland *  Thivty years of subsequent
‘research by other geologists has not altered
. that determination, although our exact know-
ledge of the farmatmn has been greatly
extended., || |
The researches thus begun were followeql
about the end of 1834, by the discovery by
Irgusenants Baxee and Donaxp, of the
 great ossiferous deposit of the Siwaliks near
o the valley of Markanda, westward of the Jum-
L na, land below Nahun, Capramx Cavhupy

field, and by the joint labors of these four
officers, a sub-tropical mammalian fossil fauna
was brought to light, unexampled for richness
and extent in any other region then known.
It included the earliest discovered Quadru-
mana, the Pliopithecus, and the Dryopithecus,
an extraordinary number of Proboscidia,
belonging to Mastodon, Stegodon, and Kle-
;nlms ; extinet species of Kkinoceros ; Chalic-
otherswm, Equus and Hipparion; Hexapro-
todon, Hippopotamus, and Merycopotamus ;
Sus and Hippohyus; the colossal ruminant
Swatherium, together with species of camel,
giraffe, and new types of Bovide; also
species of Cervus, Antilope, and Capra; Cor-
nivora belonging to the new genus Sivalares
' tos and Ewhydriodon, Drepanodon (Machairo-
dus), Hyeno, Canis, Lutra, &c.: among the
Aves, species of ostrich, cranes, &c.: among
the Reptilia, monitors and crocodiles of
living and extinct species, the enormous
tortoise, Colossochelys .Atlas, with numerous
species of Hmys and Trionyx; and among
fossil fish, Qyprinide and Siluride; no less
than 26 species of shells occurred, all of which
but four are now extinet. The general facies
of the extinet fauna exhibited a congregation
of forms participating of Buropean, African,
and Asiatic types. Thrown suddenly upon
such rlch materials, the ox'dmary means re-
sorted to by men of science for detsex'mxmng
them by comparison were wanting. Palwe-

# Journ. Asiat. Soc. of Beng. 1832, Vol. 1., p. 97,

| none,

‘surrounding forests, rivers, and swamps, to

i and Dz, Farcoven were immediately in the |

ontologxcal wmrkﬂ or ‘oswulag‘ cal eolleetmm
in that remote qum'ber of India there were
But Falconer was not the man o be
baffled by such dzscouragementra. ‘He ap-
p«m]ed to the living forms abounding in the

supply ‘the want. Skeletons of all kmdb
were prepared the extmot f'm-ms wére com.

appeared in the “ Asiatic Beseare’hiah
“ Jour, Asint. Soc. of Beng (VoL man.
IX., inclusive), and in the Geolugwal
Tl'ansaotmns. i b

The appearance of th& lower or Sub Himds
layan range, in its relation to the higher or
mealayan series behind it, i well desanbe\,d
in the Kangra distriet by Mr. BABNEB. As
this fairly represents with more or less ace
curacy the whole aspect of the two ranges,

with the intervening Dhius or valleys, it ‘w‘ill“

be interesting to transcribe hm accnum‘:

“To the north of the IQWeét tan : ‘
into every variety of form and struc‘mre Bome rear
themeelves like mural ‘barriers, and on thejwuthem
face present a wild and forbidding aspeet. The,
crest too is rugged ‘and angular, with scarcely room
for the foot to tread. But the northem flank will
offer the most striking contmst ‘The descent be-
comes gradual and easy, and the jungle and’ mcka
which obstructed the traveller on either side, give way
to open fields and farm houses, extending in suceessive
tiers to the stream below. Bueh is the contour of |
the snowy range itself, Its appearance towards the
plains is abrupt and perpendicular, while the northern
spurs sweep in long and gentle slopes to the river.
Ravi. In other parts, again, the entire range will
be covered with dense woods unrelieved by a sin-
gle trace of civilized life ; here and there on crags
more than nsually steep will stand a hill fork onee
the scene of border hopes and jealousies, but now
& mass of dismantled rnins decpening the original
solitude of the place. Occasionally the hills subside
into undulating knolls, scareely to be distinguished
from the level of the valleys, Here the accessible
character of the country has eorly attracted wm&
and the whole expanse teems wnh tho truits of humm‘
industry. '




um’lthmdus ridges

It is not in the Kangm‘dmtnmt,‘l‘mt asa park of the
ﬂuemﬂmg« and olmldatmg the oﬁhm

“dﬁtm Kﬁlﬂ 9" Shahp'(nr o the btmks o the Ravn
. It ruys the entire. lengt:h of the  district and traverses
el tlm pergupalm of Nadnun, Haripiw, und Nﬁrpur,

’ext‘.remely ruggt,d ancl bxoken, and trom
'pomt {;o point is scarcely five miles broad ; across
 which: mters&aots the valley at Nadann, the

i a\pﬁmdﬁ mto 3 noble aud femlc, plam,
ly to. the valleya thm: sLut the snowy mnge

' Befor asmmg from the ndrthern rxdge of
mountaing, Enmélaymu and Sub-Himalayan,

TN
i)

hills, and their off:shoots, we must pause to
notice that nebwork of hills in the Peshawur
dmﬁrlcb, to'the morth of the series, which will
mext’ é‘ngage our‘ attentmn as. tbe» Salt range

the Indus and the Svmt rivers, tho frontier
r, ithie spm's fonmng numerous ' smaller
“‘Jrumung up ‘on both sides, and
preclpices, in which seeure nooks
the wllagec; of the oc(,upvmg

7 1§ged mth pine, and the sides of
3 elo‘thed wwh brush-wood ;| thbj

S

"% Barnes’ Kmﬁéri Sebtloment Report,

j i'to th
 mainfaing throughort ‘ammt' it bréndth and surface,

i and coming down in the direction of the Salt

2 Inyeer of loose stonea% The plum oufmd
valliés is dry and level, with an alluvial nsoil fall ﬁg

,‘somewhab towards the Indus and Kabal rivers, wﬂ i

) htgh tract of! ubmlten uneultivated land c\:tending

‘along the left bank of the latter.  This plain forms,

with i:he ahmro yallies, the pergunahs of Yusufzai
and Haahtnagar & istrip only from the Kahil
viver 'at Naoshera tov Bﬂ.zﬂ.r, on the Indus, being ats
tached to thm: Jof Iﬂiuttak The large villages, of
Hashtnagar are extuamd on’ the bauks of the Swat
river, and those of the Yusufsai lie chiefly towards
the hills and on the Indusy the vast intervening
plain running from the Osmwl Khail é}:lill ‘ t.o the .
Indus has but a few small hamlets i '
“Mohra,” and ' is coltivased hhrough s !
with but little labor spring crops of great rid il

The Osman, Khail and Momund hills, which latter
form the boundary of the Doaba pergunah, lying
befween the Swat and Kabol rivers dre lower, and |
do not possess the hold and prominent features which
mark those of Swat and Bonair, They are destitute
of trees and have but scanty vegetation of ‘any kind ;
a few shrubs ate sprinkled about their base, chiefly
olive or kml 2 Bare, stony, and frregular, they
rise abruptly from the plain; their ridges running
pura]lel to the bolder and not forming vallies as in
Yusutzai, Oppomte Shobkndduy, at Punjpao, they
fall 'back and form an amphitheatre, occupied by a
table land some 3 miles in breadth and 2 miles in!
depth: stony and intersected by some rayines. . They
retire again on approaching the Kabal  river, 1un.
ning nearly parallel to it for a few miles and meet-
ing it at Michni, | A “mehra* runs alotg the foot
of these hills for their whole extent, varying in depth
from 1 to 5 milles. " Very little of this is cultivated,
but it produces excellent pasture for the uuttle of ithe
villages. |

From' Michni to t.he Barn. rlver, the Mulagau
and Afridi hills are loftier, but bare and irregulas
as those of the Momunds. The Tarturra peak aver
the entrance. to the Khyber Puss, rises to a helghz
of 6,000 teet, and from its snmmit may be obtained
A view of that defile, and & large portion of the
Ningrehar valley.  The infevior of these hills pros
duces great quantities of firewood, but no large trees s
thur sides ave rocky and precipitonus. They preqem
the appearance move of groups of mountains than ot
a connected chain, and from the western limif of the
Khalil pergunah, which is bounded on' the east hv‘ i

| the Boodni stream, from Michni to Peshawur, and
to the south by the Bara river.

‘From the Bara river to the Knhat pass the hzlls of
Z




Class I..

Division V.

10

they furnigh large qunnmms of ﬁrewood, but s,m
bare and rocky towards the plain,

8,000 ook The higher parts of these hills, though
destitute of lamge forest trees, are elothed with smallér
 vegetation, consisting principally of the ywild olive s 3
! the Khattak pnrgumah is an iiregular mass of 1ow
. hills, botween this range and the Iabal river, &
| narrow strip of plain only occurting close to'the latter,

these hills, and enltivation ig seanty.

facts, such as the structure of igneous rocke, poured
ong under strong prossire, the presence of fousil shells,
&e. that the vallies of Peshawur, Jelalabad and K-
hﬁl, were at some  former period the receptacles of
intand lakes; and that the drainage of these bagins,

‘ ’umes eﬁ'ected by the bursting of the mountain bar-
riers,  Ho considered that the shattered fragments
and rolled blocks, that strew the Khyber pass, bear
testimonty to its once having afforded exit to a mighty
rush of waters, while the Geedur Gullee, . defile eust
of the ‘plain, pomts out the course of the torrent
towards the bed of the Tndus, In support of this

pabbles of slate and limestone (the constituents of
 of the Khyber range) to a depth of 200 feet; whilst
- tha Wells of Peshawur, 14 miles distant, are generally

thmg but id and clay strata. © Tf the plain had once
been. the basin of a lake info which a stream had
poured through the Bhyber, the heavier mafter with
which the stream was charged, would have been depo-
sited at its wery entvance into the lake, swhile the
Hghter mud and clay would have floated on o &
considerable distance

The Salt R&nge is a very well defined
group of hills in its western and south-
ern portmna. Jts elevut;on ig maonmderable,
‘varying from 2,000 to 5, 000 feet at extreme
elevations ; it is remarkably barren and scan-
ty in its vegetation.

The name of Salt range has bean given

8 Bettlement Report of Penﬁw}m' distriot, by MAJOR JAMES.

Jka Khail, and théﬁc‘e“i‘b‘jﬂhe Jé.waléai paiss;ithmﬁa‘ ‘
he Adam Khail, form the western and ﬁouﬂmru;“
boundaries of the Momund pergunah 5 farther in |

e Khattak  vange continues the bm‘mdfu’v to thé‘ i
Indus; maintaining an ayerage hmght of from 3000 to |

| with many others both of the Shahpiir

albng which the 'Grand Trank Road is carried s the |
| villages are situated in defiles and on ledges amongst |

Dg. LORD was of opinion, from certain geolog-u.al |

now carried on by the Kabdl river, was in thoge |

view, De. Lorp mentions the fact that o well sunk
by ‘the Sikhs 'in the fort of Jumrood,’ ‘situated at |
_the mouth of the Khyber, passed through rolled |

2() or 80 feet deep, and mever passed through any-

Kaa So,], ﬂangh and Chltta }nlls\, 1o

JThilam districts. The salt rmnge gener
i called “Kh&wa”p i

btk th hxlam and two on the 1‘1gr ht, bomf j
continue separate as far as the Bina nalla,
which j Joms ’che Jhilam river ab depun an d il

b

contmues u p to Kal-ibagh on, the Indus
The first spur or range is on the east bank

of the J h1]am, and embmcea Whaﬁ ura Imown L

the second aentml P e
This spurs runs down to the Binah naﬂah‘
crosses it under the na»me of # Chambal,” ag
far a8 Jaldlptr, where it meets with tﬁé” !
first spur, Kharian, above-mentioned. The
third or most westerly spur is called Bakr

| réld, rung parallel with the Rohtds spur,

and then ab the Bfinna nallab, spreads out
forming the Diljaba ridge, and joins with
the Rohtds and Kharian ridges, and from:
thenceforth the range is one. These three

spurs are entirely of miocene formation,
save that in the centre of the Rohtds s
a portion of the Devonian series app g,
in which 'is situated. the [Lilla mountainy in
a cerbain portmn also o:E th& ﬂd@e »WMXG ki

strata appear.



h-west agmu to Kala-
e b&gh F’rom that pkmca onward there is a
.~ continuation of the range to the north from
| the Chaunka and other hill series of Bunnoo
 and Kuhats to the south the range is con-
. tinued under the name of the Chichalli hills,

. which run nearly parallel in a southerly
direction to the west bank of the Indus, as |

far ag Iwkhaﬂ and the Kiram river;, after
i Whmh «comes a fourth, continued in the Ka-
- fir Kot and Shaikh Budin hills, forming the
et bank of the Indus (the fossils of which
! ure exhﬂnted in the geries of D&, CosTELLO)
~and terminate in a junction with the off-
 shoots of the Sulaimdn range.
| The structure of this range may now be
roughly but' pretty accurately deseribed, by
- saying that it consists of a series of belte of
different fo rmations,—Devonian, carbonife-
,mus, aohta, eocene and mincene, ranged in
tiers; the base of the hills being formed on
 onesideof the range by the Devonian, and on
| the other by the miocene; the other strata,
' earboniferous, oolite, and eocene, are ranged

0 ‘between, in the order I have named them,

 in those parts of the hills in which the whole
series are exposed to view,

“amd close to the river Jhilam, and following
. the range in a west-south-west direction, we
 find the lower portion of the range skirting
 the “thle” or flat desert that intervenes be-
 tween the range and the river Jhilam, con-
uisting of rocks of the Devonian period.
The series is visible along the entire range
- from Jala_lpun to Kalabagh. Above this
geries comes the carboniferous, which how-
ever, does not run the whole length of the
rvange a3 the other series do. Starting at
Jalalpir the ca,rbomfamm is' mot visible
above the Devoman till we come to Nirpar

when it appears 88 a thm belt, and then on

yeaching the Khirf hill, an eminence 3,000
feet high, it widens out, and contmues a8
far as the Vahi mver nnd Musa Khaﬂ, where

ot jthe 4 enls
| mues agam ‘o the other side of the break,

Stmlng atJ alalpur at the foot of the hills,

Tha carbomfenons conti«

and not far from the Indus near Kﬁlabé,
Then comes the eocene which contmues a.ll

| down the whole range, almost without: inter-

mission,  From Jaldlpir as far as Nirpir,
owing to the mon-appearance, as just mens
tioned, of the earboniferous, the eocene is
above the Devoman, atter Nirpar, it s
above the carboniferous and oolite.

The miocene strata form the base of the
other (the north) side of the range beyond
the eocene, and continue without mtermls-
gion down the whole length of the range.

The oolite series only appears as a nmaw .
belt above the carboniferous, a:nd behweem
it and the eocene, from Kélabdgh to the

CGlamtndra hills, near to the fresh water lake

that appears in the bighest point of the ear-
boniferous formation in the vicinity.

The distingnishing features of these strata
are that the southern, the Permian and
Devonian, are the salt bearing series; the
central the limestone, the débris of which
forms a fertile soil; and the northern, form
the miocene gandhills. :

The southern side is deseribed by D,
FrpMine as presenting “a jagged angular
outline produced by a succession of points
running towards the plain, and separated
by deep intervening strata, These points
are formed by, and in many places formed
of, masses of rock and débris, which, during
the upheaval of the Salt range, and subse-
quently from atmospheric and other disturb-
ing agencies, have been detached from a high
escarpment, with the strata of which they
have undoubtedly been at one time con-
tinnous.”

The small streams which run down from

‘the hills, with one or two exceptions only,

are saline, and instead of fertilizing the plains
at the base, convert them into a *thal" or
desert, which produces in some places, a
stunted jungle of the Oapparis aphylla, &e.,
but has scarcely any grass or cultivation.
The limestone ridge above, at a height




i

ductive, and when it is broken | mto rxclgea,

it 18 still mtempersed with cultivated valleys. |

On the limestone portions, besides the eulti-
vation, the light green Dodoneas fonrishes,
and also the Adhatoda vasica, together with

the phulahn (Acaam mocle.sm) and the kau ‘

(Olea). |
The northern dlsstvmt consists of low ﬂoft

_sandstone hills, devoid of cultivation, and

| abounding in the “félsa” or Grislea tomen-
 fosa. ‘ i

T now proceed to a brief geological descrip-
tion of the strata-series above enumerated,
premising that the sketeh is only intended
to serve as a guide to the mineral collection,
which, exhibited from the Jhilam and Shahe
phr districts, and to some extent also from
Bunnoo and Kubat, represents the produc-
‘tions of the Salt range. The reader wishing

| for a minute account, should consult Dr.
Fremiva's Report published in No. XX1T.

\of the Selections from the Public Correspon-
dence of the Pumjab Gauernment and Dx.
JAaMBsON'S Memoxrs in the Aawtw Socwty 8
Jotrmal of A8AB L i

- Firet, the Demman senes.

i . The lowest beds are of a very vod marl, which pass
into avgillaceous fissile beds of red clay, with red
aandstone. /Veins of gypsum traverse the marl, into
the composition of which sulphate of lime largely
enters; the red color is owing to peroxide of iron; thin

beds of chert and siliceous sinter, with occasional

patehes of ¢halcedony also aceur, In some places the
marl is exhibited as & breceia, containing blocks of gyp-
#gm, salf, sandstone and limestone, which brecoia was
probably formed on the surface of the regulax marl
Dbeds, at a period when the range underwent upheaval,
It is remarkable about the marls, that they appear
to have been burnt, and this iy forther establizhed by
the fact that in'many places the gypsum they contain
has been caleined into a plaster of Parig, and yetz there
is no indication of aoy plutonic rock throughout the
range, | The valuable products of the series, gypsum

and salt, are mentmned under their appropmte heads

in the (ollectlon. :

+

* 1 subjoin for reference, DX, PLEMING'S list of struta of tho

‘ng fromi 2,000 fe\et amd upwa.rds, here il

exists as table land, i cultivated and pro~ :ﬂW “‘“gﬁ in *ihe Ohmb&ﬂ\ ridg

i sometxm(,s dmppemﬂg ﬂmv

‘(“eous chamcter and boéomes hghﬁer‘inf coh)

boMuszi Khml, and then agmn ch‘sup‘ ear, Croy
at ‘Buralkhﬁi‘]; and again ‘aﬁ l{&lﬁbﬁg}i.w&hém

clay to sandﬂwne, whmh gwdmmlly loses !W

series.
The red sa.ndstone i8 succeecled by 8 Be

rangmg 4 e gray to whme, and weathemig il
a fawn color The gray sandstongs proVe on a.na,l ‘

Govmmant 'No, XXII
[ Ted marl with gypsum an mok i
ﬁ b, Lower red gandstone and gri um:i
;'g Greenish micaceous mmdtton mﬂ Bha, eq wib’h gr |
29 dolomitic sandstope. (et
5 | B | @ Upper red varlegated ?sandstones, gtits, ¢
g i) raves and clays, |
2 e v
& 214 Lower 1imustnne, oalenrmus smdswno, amd shal
#4 b, Gray sandstone and shales,
8 Uppel limesbqne,, someimes magnesian.
3
£f !
Ei ol Yellow {ron-statned quarhzose sa.ndatonm,
g g and hituminous ghales, | i
A7 0. Ohertiy thinsbedded limestones with shulea. ]
§ O [ Green belemnite sandstones wh.h ahalcu VR ;
8 ) )

Brown caleareons sandstons, nummulite limmﬁo y
maxls and alum shales with lgnite,

Groenish snndstones, argmmeous gxm,
ratos; and ved and green ¢lays,

TERTIARY.

TERTIIRY. A o o

———A*——— Micene? Hocene,

et

Allnvium,

POST
Recent.



L rpetmlemn xssues il

?‘

e crest of mownt

Tila, and contmues fmm Jalalpfx to Makrdch, It iy

 rocks of this class that the cr yatals of sulphuret
of lead, eshibited ftom szmgh hill, are produced.
No organie remains are visible in these strata. The

de of iron and magnesia abound, and

i of grits, Reda
! Towarr]s the

the sandsfones mze‘ mpple smarked.

75830

| 8155
21:000

vo‘15

100 000

‘ his is stated by Dr. Flemmg to be a ftwomhle
i gpecxmen, and he adds the averago yield would be
12t0 ZOper wnt |

: ‘ Mﬁﬁé Khail, Dt*. Flemmg made 2 collectmn of
. shells, which were sent home, and there identified as
: 'belong’ing to the carhoniferous period.
he Devonian, they are gray caleareons
ove this they are compict and crystalhne
U on vmfying in colorsfrom light flesh color o
nmly black, In these beds sometimes oecur masses of
‘hornstone almost like flint, The limestones are fossili-
ferous, ahou:udmg in encnmtes and large brachiopo-
dous mollnsm slan

. almost entirely of d:tslomt:ed stems of  encrinites,
‘ Towm:ds the Indug. and i in the Chichalli hills, the strata
ASSTME & magnesian ‘&ra(:ter, and become devoid of

fosdils ; the chmge ig obseryed in several places,

Ahove these - eom bed fine-grained  fissile
| c\bitumm()us shale.

h T]m racks of the series yn,ld excellent bmldmg stonesy |
‘and marbles, which tako a fine poligh.
 the . flesh-colored - Ximestone | could convcmexmﬂy he

The yLllOWH; (e

samdstanes are auececdacl by upper red sandstones,
darh red shalas, mxllacemm ‘amldstenew, and a quantity

‘When the

in some plades appear to be formed

aenmd by a brown bwmmnous sa.udsbonq,near ‘which

| These Larbouﬁarous berIs ave all of mlt 'water rxgin

quamedv 5 and the black, near Katha.
mgﬂl&qeoug lhthfmtom-. of the upper limestone in the
series, is said to be good a3 a lithographic pnutmg
dtone.

Sulphuretted hydmgen springs issue in some parts,
yielding sulphur’ deposiﬁs. s

The fossils of the series are: mpreﬂentad by molluses,
erinoide, corals, and corallines, Bmehwmdous shellg,
P] f)duom, Or thzs, S;nnfer and Terelzmﬁula, one or fwo

the upper pnrl; of the lower diyision of tb
Brachiopoda give place o, Cephalopoda, : le
phon and Orthoceras are representod ; as a,]sqm:ap
univalves, Cirrhus and Buomphalus, These strata ax
remarlkable for containing Ceratites, hitherto Sllppos,ed.;
to belong exclusively to the triassic gromp.

These rocks form, a prominent feature in the mnge
towards the Indus, and form the principal portion of
the off-shoot Kafiv Kot range, and it i probable that
they ocour in the Sulaiman range also.  The series

o beging only at Nirpor, and attains its greatest breadth

about Katha,

Sacondary oolite~Tissile argillaceous sandstones,
grits, and a quartzose sandstone, often colored yellow
with iron, rvepresent the group; also beds of shale
containing iron pyrites, Masses of lignite ocenn also,
Above this the sandstones become caleareons, and pass
into fine grained chevty limestones, of variable color,
containing very fow organic remains. No distinet

oolite structure prevails, but the limestones of this
geries are unlike those of the ca.rbomforous, they dre
hard snd have a conchoidal fracture. The dark varie-
ties on heing brmsed emit a smellf of sulphuretted
hydrogen. ‘

Throughout the Chichalli range, a smgmlar eal-
carcous bed appears of a brown color, containing
globules of a bright metallic lustre, haying the appear-
rance of particles of hypersthene rock.

Then follow yellow guartzose grits of the sandstonea,
containing belemnites and ammonites in great abun-
dance : the sandstone contains also quantities: of iron
pyrites which decomposes. This series does not yield

| any building stones, but only stones fib for lime burns

ing. The series is not much developed save above
Kathd, where the carboniferous strata expand, and
thence onward towards the Indus, ' Xt does not oecnx
at all near the eastern part of the range.  The
Chichalli range also contains the same kind of rocks

5, | all along. It is probable also that they are represant-
sxvely developed and in tha Kaﬁr Kot hills, ig repre.

“od in the Snlaiméan range.

At Varcha:




Yon pymes decomposed mto & kahx . ocenrs, in

Musg Khail.
portions, | except at, Kalibagh, whele theve is &
considernble quantity ; some of the coals have [ime
pressions of ferns, &e.  Clay iron stone aconrs in
gmall beds among the shales. The fossily of thig
series, bosides ummamtes and belemmtns, are Gy
phet, Plagiostoma, and Saurian remuing, chwﬂy fewth
and bones,
‘ Tertiary rocks wThege strata commence w1t11 bands
| of claystone, often ferruginous, and sometimes almost
\dike! pipeclay ; rosting on this i3 a greenish, brown
Aricoherent ealeareons sandstone.
dually becomes more calcareons, and | containg fossils
wwgagtoropodous shells and nummulites. Westward to
Musa Khail, the bed becomes nrenaceous limestone,
abounding in the fossils of the nummulite limestone
 geries, Ahove this lie series of bituminous shales.
These strata. yield the alam. shale, from which alum
is made at Kalabigh, Tron pyrites and selenite
erystaly occur in the shales which are undergoing

vapid decoraposition 3 in some places, 'spontaneous |

combustion hag set in. 'The shales aboye this become
marly, and again nummaulitic limestone oceurs, and
' also a limestone which appeavs to have been formed
/by the strata breaking up on deposit, and then being
re-spglomerated by the infiltration of caleareons mud.
 Above the limestone are beds of an argillaceous
character, then blue maxly, and then more bituminoys
shales. Above these come beds of argillaceous lime-
stone something like chalk ; and above these ave beds
containing rows of fint, jfast like chalk flints, Westof
. Pind Dadén Khan, the limestone generally form¢ the
‘¢rest of the hills, appearing hetiween that place snd
Kaths, and in the Chichalli range, 88 precipitous
white cliffs, looking like chalk in the distance. : The
. limestone is not suited for building stone, but is much
used for lime bnming : the boulders of it, which ocour
in abundance at the foot of the hills, are collected
for the purpose. The minerals yielded by the beds
are alum, petroleum, sulpfur, and coal ; all have receiv-
ed notice in their appropriate places.
The fossils characteristic of the series are, besides
Toraminiferes and nummulites, Gasteropoda of the
goneta, Canus, Troekus, Oliva, Mitra, Voluta, Tere-
bellum, Natica, Neritina, &c. 5 some large bivalves
also oceur. | Cephalopoda are searce ; but species of
Nauttlus oconr. | Of BADIATA—Spatangus, Gale-
rites, and Clypeuster wore found, A few sharks’
teoth and hones represent the VERTEBRATA.
 These strata occupy amuch larger porti n of the
rangs then any of the foregoing,
Al along the eastern portion of the range, the
€00eNE. SUPErVONes directly on the Devonian; after

Ehéles of this series,  Wahi’ is largely mlkcbed ab | e
The ligmte oeeprs only in insi gn1ﬁw1t‘j

At Kathd it gra-

Sulmmo,n range. Nummuhm tocks of & dxfievcms dpal !
pearance howeyer from these have been observedm i
the Hazara hills, and this limestone hﬂ.ﬁ also been
found in Keshmir, The remarkable extension whxch. it
these beds have all over the old world renders thuxm ‘
full of interest, | Much yet vemaing to be dm;m in g
ing their extent in North-western India ; af preﬁenf.‘

no doubt @ larg@ pomon of hill, texritory

geologlst, il |
 Later Tertmrj Rocks; «Them me m“c'empd
gionally to the miogene group. The first of the s
i8 8/ bed of conglomerate, consisting of small roi
boulders of limestone, mmllm- to that of the ‘
‘period just described = this passes into & gerie
greenish sandstones aliernating with beds of congl
merate in which small boulders, of, plutoni i
motamorphic, rocks predominate. These bmdg\. re
numerons af Kalabdgh, where there are bouldm o
a black stone (melaphyre). The sendstones sre oal-
cargons, and contain also triturated quartz, hom«a
blende, mica, and magnetic iron ; at the surfs Y
are soft, bub lower down the, beds assume cmuszd@r«-
able hardness, : §dil |
Those strata are of gmat thmku%ﬂ ; they fom the
whole. of the motthern slope of the range, and the
three spurs described as, joining the staxbing pomt: i
of the range, belong entarely L7 thms f@rmaf:lqn
ppoar.
Beyond Jalé.lpﬁr, on tlw aouth alope of the mse,,
1o miocene strata appear ab sl duri i
series till we cross the In us d
hallihills, | 0 e :
Tt is not cevbain w}whher ('M stmta .ure of maxme
or fresh water ovigin, but, there are no marine remains
any more than there axe in the Thibet tertiaries.
The hills hetween Rawalpindi land Baramulla pase,
are referred by Dy, Frmmine to this series ; indégd, :
from the Baramulla pass to Uri on the Kashmiv viver,
nothing but miocene strata occur, forming ranges
often to 8,000 feet in height, i
Gold in minute seales ocomrs in the formatwti,
which bas been described in ity proper place. i
In the sandstones and grits, bones and t;oaetbﬂ0(«:.1;1‘1‘;I ‘
remaing of latge mammalia, generally fragmentary,
and rubbed, a9 if transported from & distance, Por-
tions of teeth of Mastodow, Mammoth, ,E[epham,
homs of deer, and teeth of a spe.cies like the camel
some large Seurian teeth, and the Cavapace of &
Chelonian was found : the fossils are nowhemn great
abundance.  There is also much fossul wood gi ﬂ;ﬂed
and of a brown color. Of molluses, only spacmg qf
Unpio ov Anadonita were found by DR, K




t! faper beds ccmta.in shallow wa.mr
he sandstones of the middle carboni-
) be deposits of the surtace of this sed,

‘ mm-ks ‘of rain are seen insome of the beds s then it
ears that the whole must have sunk again to a

‘ *‘:‘iep ] m &llow anothet sea to form abme

i ‘l}mem full

M Emming Ammmms, Belmmtes, &, were dt,pusxted

and the strata probable did not re-emerge il the clase

tho ﬂumnmlmu ﬁommon. By & gradual 0 local
ition pﬂ culcareoms matter along a particilay
i ‘lzarto ‘nlm mamner in which com,l mets me

of ‘the now Salt range, and to
i m’ia,tidm. It 1s impossxble fio

| tation and trees.

lacod. in abundarce, bub we have & 1a.rg<é=

agants,
and many metals-—copper, gold, lead, and fron; the
latter ag ¥ich hemﬁhﬁe, very dbundant in some parts,
t0 sach an extent tha f‘ho rocks' \eontaining it, pree
vent, by their: attmctmn, ‘a ind&eahons of’ tihe mag-
netic compass, i

The Sulaiman Ranga It 18 tmforku ate }zhat our.

knowledge of the Sulaimén range iy ery““‘wnﬁmd
The'wild and lawless habits of the

ing them have hitherto prevented imyvkhmp;
geological survey; little is known beyond wh

e observed at the foot of the ranges bordering

our own territory, or inferred fromy considerations

i

of similarity of structure with known ranges.
"The upper portion of the Sulaimin range is e
presented in the collection.  The range forms the
Boundary of our territory on the wesk, and the length
of the range 18 a little over 850 miles; of its geological
strncture there'is not muchknown.  Vigne states thaty
“it consists of recent formations; principally sands
stories and secondary limestone;? that the fossilifers
ot portions contain ammonites and maring remains,
“The strata,” he adds, ¢ ave much shatfered and don=
torted, and often’ overlaid by shingle or débris.’
The loftiest peak in it is'the Taklit-i-Sulaiman, Sold‘.
mon’s throne 22 11,000 feet, The Derajat division is
watered by the streams which descend from this range.
| The range ibself is remarkably productive of vege-

Tsmail Rhan.

The Dera Tamail collectxon mcludas iron ore, cmﬂ,
and native mineral sulphar from ‘the Suwlaiméan hills ;
also some limestones, clays, and ved earths fmm ghe
lower portions of the Waairf conntry. s

The Ders Ghazi Khin mineral colléction represents
the portions of the range joining the Lagari, Mazéri,
and CGryandari hills, and the lower hills subordinate
to. the rest of the range. 'The mineraly ‘are coal,
Timettone, sevexal clays, and red ochres, and & genmne
futllex’s earth ; & sample of antimony ove i¢ sent also,
and alwmn shale found in the Gyandari bills. :

| There are fossiliferons strata of the Lagé,ri lulls
& few fossils from which are sent.  The Mazdrd hills
indicate their formation by the nummulites that, are

i | sont from these localitieh

"I‘he Woaniri hills are repreeented in the Bmmoo

imt ‘xmly n.m bmldmg; s’wnes und marbles of j gu‘eﬂ.t’ ‘

variety of stones supplying lime to any amount; there
is also gypstim for plaster of Paris, and various red |
earths and ‘ochres ocenr, having value as coloving
Salt,‘ coal, sulphur, petroletim, are all founds

The minerals répresenting it are
from the (hatrmta of Dem Ghézi thm and Dera




lmle, and iron! fmm lw hll:

' the hills of . the! Kham \mhe
duce asbeuto i

ahg@ 19 reptescmbed by fossil ‘_abe}lﬂ ‘
oductus, | Athyris, |\ Orthis, . Rllync:ameﬂ
‘ y/;wkus, Tiimay Natea vtogetheﬁm.
m‘mm, ;Sﬁmifnr, Pace‘mw o

#bmmd m mammahnn rtmama Tlmre o.m ,bomzs

aml‘ 'teeﬂx af mnmmoths, and spemes of elephants i

o u;r and tha,t a w}nta clav suppoaed to be kzmlm w
i pmduged The range of Delli appears to contain

hmestoms—-marhlo, and ‘some sandstone strati-< |

the sindstones are probably Vindhyan. In Gurgaon

| soveral elays—white, ved and yellow--and mica oceur; |

! alsg hematite and ironstone, and algo copper, both af
Singhana and in Hissar. Ballabgarh yields white
and ved sandstones, and the mofiled, red, and whlte,

and blackidh of the ™ new red? group,
The most: ma.rked hill mnges in ﬂm G}m‘gmn dis-

h5 Gurg;aou d;su‘nct A
On wemhmg the

mm tlnvea Ep’

m, cme" z‘mming tomBhﬁnsi

rum due suuth bmk 'mg{mn w" dmm s
ast b noar the city

| neatly its
paﬁsm@? thm‘

g p
dary to 'the west betwaen the. pet‘g;unahw
Fxmzpﬁr and the t;erutmmﬂ of Alwm. A

fom;m to. tha east tlxe bonndams beﬁwcan
gunah of Inrwpm ‘and the mmmy [ itdf
“Theso TanYes, and the country in ﬂwit‘ Ve
semaed by the Meos, and populsuly u;me

| and t]w countx'y in

| piod by the (xujmf ) '




| Bigns of improvement
' “There are no othe

| district. Detached hills are common, partwularly :
L A e pergrma;h of Rewarf, but nong of consider- |

| able 'size. or| cantmuance. 'Here too, however, the
 country in the vicinity of those hills will generally
be found to be oceupied by Ranghurs, the worst m’be

' known u“this territory.
% All these hills, whebher the ranges or the detached
portions are of insigmﬁcant height. I doubt whether
\any in the district will be found of an' elevation of

500 feet above the Tevel of the country at their base,

| and they yield nothing, \The grazing on them, as
 far ag L have had an oppomunity of observing, would
seemn. msm‘ﬂcmnt to. support & fow goats. There is
no wood pro@uced on any portion of them, and eyen
| the vety stone of which they are uceasmnally com-
| posed, appears & uscless material, either a quarry im-
posaible to work 01' a sandstOne possassmg no
durability.
| Itmay be marked ﬂmt the western tamge of hﬂls,
‘which I have notiwad would seem rather to be the
termma.tion‘of ‘the great table land of Rajputana,
(than any rising which ¢an with precmon be termed a

jh»ﬂl or mnge of hxlls. At Sona.h, monnt f.he hrll heyund I

e

; ‘that towu, and you find yourse]f at onee. on ﬁhe plains

of Ru)putana. In this view this range is fto. be
distingnished from those of Pali and Pdmngw:;, the
conntry on either side of which is pretty, amd of the
same lovel,

ot have not a suﬁ‘icwut acquainfance with geolag‘y
to hazard 8 conjecture as to the formation of these
hills,  Cortainly, however, in so faras a person une
equal, to form a scientific opinion may be justified in

. giving one at. ally these hilly (in Rewari particularly)

dppear most of them to exhibit signs of voleanic

' origin, and ev'e.u now, 48 I have heard stated on what

seems to be good amhomy, symtoms axe occasionally
perceived which would seem fo show an agency of

‘the kind to be atill at work. 2% i

The' geology of these hills, is as yot un&tudled

Scattered notices of these are to be found i m Varicuus i

papers, The ¢ Cteaner in Seience,” vol. b Rl 148, has
a notice on the Geolagy of the Bhurtptr district ; and | |

in the 8rd vol. of the’same work; is a brief account

of the ironworks of Firozpir. ,
In the Asiatic Society’s Journal, vii, 83, iy also a
notice of the geology near Delhi.

* Report on Delhi and Gurgaon, p. &7,
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Glass I Division V. Sub-Olass @)

-

SUB.CLASS (C). SOILS.

Tr remaing now fo add to our brief survey of the hill regions of the Punjab, some account of "
£he nature of the soil in the plains, Of the bill districts, we are in possession of information
varying in amount and value, according as they have been surveyed or mot. The hills '
. of the Delhi, Gurgaon and Hissar districts, including the Mewatti hills, are hardly known
or deseribed 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, mics, rock crystal, kaolin, slate, and many others.  On the other side
of the province, the Sulaimani 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 of 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 of ‘hills north of the Salt range and_Pash‘awm‘,"
Yusafzai, including the Wazfri hills and others, as far as the © Safaid Koh." Nor is it
easy to extend our information till persons with the requisite geological knowledge are
" brought to the task. The officers of a district, however intelligent and willing, are gene-

rally unable to carry out surveys of this deseription ; they will moreover be so constantly
Jiable to error in deseribing the rocks and strata, and in referring them to any probable
era of formation, as to render their observations necessarily of little value. , This was to
a great extent visible in the mineral collection of the late Exhibition, where a want of
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 of & ‘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 of 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 of tin; the Lahore samples of a supposed native sulphide of zine,
yielded no indication of that metal; and several supposed copper ores and auriferous sands
failed in a similar manner to evince any intention of producing the desired metals. Hence
our knowledge of our geology is not likely to increase till we have scientific surveys of these
hills ; but considering the amount of mineral wealth thab even an unscientific examination
proves them o contain, ib would be well worth while to examine them cavefully. The hills
of Gurgaon and Delhi would well repay a gelentific survey, like that given the Salt range,
by Dzs, FLeMING and JAMESON, _ ! :
O;ii- sketch, therefore, of 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 of results already obtained, or of facts known and recorded.

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




i Whose ‘elementary constituents must once have been the same as now form the rocks of

-UZM‘@ (C)

and the main dxstmctmns obsarvable* ame the results of s:mple causes, to be deseribed as

' we proceed. These attract the notice of the culbivators of the soil, who attach names to the
‘v*anetws of land thaﬁ aecur, and which strike their attention as being more or less produc-
tive, as yielding to advantage only certam kinds of crops, as being sandy and barren, as
requiring large irrigation, and the like. We shall of necessity resume the subject when
we come to the Agmeulﬁural Section of the Exhxbxbloﬂ and many deseriptive notices of the
 “bar’! conntry,—of the desert tracks, and river-side plains which are omitted here, (as
dlustratmg rather tho cultzm(uon than the geolagy of bhe loca.htws,) w111 be found undev
that clags,’ ' |

| Th# plaing of the Puu;a.b may be descmbed as vast expanses of alluvxal cla.y and loam,

the huge ranges of mountaing to the north. The principal constituent that producea 4
variety in the nature of goils, and one which is very important in the Pun;ab ig sand 5 in
fact the main distinetion of soils (ﬂpart from that of their eontmmng or not contaxmmg i
* kalr, ”—“—tha efflorescent galt), is that the soilis sandy, as in many portions of district it i,
or that it is rich loam and clay. The 'sand iy either washed down by rivers which flood
 their babks,’”‘ or else the streams change their course, leaving beds of sand behind, as' 13‘: |
often the ease in the Punjab; in some cases also sand is blown by winds from adjacent

" sandy or desert vegions, or from these very deserted river courses, to districts where
otherwise it would not be found. The influence of sand in the distriet of Hushyirpdr may

~ be taken as an 111ustra.t1ve example. In this district the hills, being of sand formation, i
are constantly contributing to silt up the shallow beds of 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 of the country, until, in course of ages, the tract for
some distance from the hﬂls has obtained a high level, and to this is attributable the fact
of the non-exmtence of kankar for metalling roads.

A Adampur, and 20 miles from the foot of the hills, kankar is found on the surface:
whereas it is found at Hushydrptr only at the bottom of the wells, some 15 to 20 feet
 below the surface, after digging through sand, and sometimes deposits of loam and clay.

The alluvial plains thus consfituted are intersected at intervals by the rivers of the
Pun]s.b‘  Biyery 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 o the oxtent of miles round during the seasons of heavy rain, and contract in the dry
seasons tillthe slender stream is spanned by a bridge of a few.boats, having dry beds of sand

. or mud on either side, which are then brought under cultivation.  Such being the character
of the rivers, changes of their course of greater or less extent are not unfrequent.

* Mo take one matzmce, the szl at Lahore, which once flowed close to where the Miltan

il

* Some rivers are much more Hable to be flbeded to excoss than others, The Markanda, in the Amballa district, i a remarkable
insbance out of many ; atone time of the yenr 16 {3 like'an goean ; at another it will be 4 glender stream, hardly to be called a
river, The Indus always contains a 1&1’@0 body of water, bub even thin ¥iver is liable to become dammed up in the hills, whence it
riges ; the water then accumulntes md bnrsﬁng alz length these hunds, come down with tert ible force 3 once or twice these floods
have ooourred, giving only afew momen%a notice by & sound s of distant thunder, and then coming on with & 'sweep that
gpreads desolation for many nﬁle&- 'I.'he ﬂw of bhe Bavi Chendh, and obher rivers, will be tamiliar to every one who hias travelled
in the Punjab. | !

The reader of Punjab experlence, will remember how ab dome seasons He hag crossed a river on a bridge of boats not a hundred
yards long : while at otihers, ho Thas mn.mely been rowed aérogs the same river in six hours, the water having risen and éxtended
to the size of a amnll 00CaN, This vise will trequenﬁy take place in the course of & couple of days, sometimes in a few hours.



e | roarl rung (it carried a}i@y a portion of & beautiful m'in‘staudiﬁg at the side of .i“‘t)‘,,vand‘;

it cannot be seen even in the distance from the Miltdn road, and it runs algo nearly two miles
distant from the city. Besides the rivers, the country is also fertilized by “nallabs,” or water-
courses, running into the country from the river beds. These are formed during the over-
flow of the main rivers ; the water forces for itself a passage inland and accumulates in some

place where the soil is soft, or some other peculiarity of 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 of the hot

geason. Some of these nallahs, contain & very considerable body of water, and traverse
“whole districts ; of this fact the Deg nallah, in the Liahore district, furnishes a good example.

In color the soils are generally of & drab or pale brown-gray ; in some, laces they are

darkey from the presence of organic matter, and in the very poor and rukh ”’ lands soils

then
flowing on, passed close under the walls of Lahore-—has now 8o altered its course, that

are pale, whitish, or yellowish-gray, Sometimes these soils are reddened slightly by Eﬁf" ‘

oxide of iron. ‘
The soil is mainly clagsified

lab,”) or when the land is of such a nature as to be under water, from the mere fall of rain

in the wet season, The second classification is according to the nature of the soil, whether

stiff elay, sandy loam, or full of sand; but the terms descriptive of these peculiarities also
to a certain extent include the consideration of moisture also, ‘ |

The following_is & brief account of the principal varieties of soil, but the names vary n
are not recognized

several districts; and otbers have peculiar names for varieties which
beyond the boundaries of the districts in which they occur. e

e

' The varietiés of oil mentioned, depenﬁ on differ-

ences which indicate the dégree of productiveness and
the necessity for artificial irrigation, more thau any
| real geological difference in composition of the soil,
. and*hence a minute congideration of thewm, more pro-
perly belongs to the agrieultural section,

1 will take ag a standard, an ordinary plain distriet,
exhibiting a fair amount of alternation of stiff clayey,
pure alluvial, mixed sandy loam and barren sandy
tracts, as also a fair amount of variety of irrigation—
river, nallah, well or rain--and. after noticing the

kinds of soils we find there, T will add a notice of |

such soils as are recognised in other districty of
gimilar character, but different geographical position,

Let us take for instance the Gujranwalld district.
The great sub-division of land, is into high and low
1and, called “wtar’” and “nétar,” the high lands
being out of the reach of rivers, &e.s the “nétar ”
lands being on the banks, ox otherwise subject to their
influenice. The nétar? lands are snb-divided into
“het?* and “ dhaya,”’ that is sailiba land, subject to
periodical inundation from the river, and land mot so
subject, respectively. ‘

‘breaks up into large clods, i e :
Doshéhi is the * damat” of Hindastan ; a clayey
‘goil, generally of good duality, manured by cattle

The “netar” has a ‘nu..xhhé_t of véﬁé@iés; ic‘ﬁiled- ‘

bhangar, mera, des, rohi, &e. i
Rohi is the finest natural soi, a stiff loam, which

firstly, aceording to the presence or absence of river, nallah,
or canal irrigation ; being called * bardni”’ when dependent solely on rain; “chahi’! when

irrigated by wells; “4bi’”’ when irrigated by canals ornallahs ;  sailabi” when its produc-
tiveness is dependent on periodical flood or overflow of water in the neighbourhood, (“sais

being folded on it ; when manured, it grows cotton,

fine wheat, barley, joar, makai, melons, &e, Withe
out manure produces the ordinary crops of barley,
goji, and pulses. Tt s common all over the dig-
trict. ;

Mera, a mixture of clay and dand; the “rusli " of
| Hinddtstan, has many varieties ; some very good and

equal to the best  doshahi.”

Tibbah, nearly all sand, the “bhir !’ of the provine
ces, worth very little, and only grows the inferior
crops of moth, mish, &e. i

Besides these there is a class of land which‘rece‘ilv‘es
irrigation from the drsinage of the higher “bar’’
and other lands, this is ealled *chamb.” In this

class, a good rice producing land is often fornd, and

ig then called * chamb robi?!

New land on the river bank often covered with fine

¥
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‘manired  heing irvigated
 villages, is called i tgoera,’” and i in th Cis and 'I‘ransu |

‘Sutle,) States « nyéi i

‘High and sommwhat srmdy actsm the ceritres of
““doabs,” and equidistant from river influence on both- ‘

‘sides, are ‘called * bar,"! almost wniversally, | 1

These names will be fonnd to exist very generally
in the Upper States, or Punjab proper ;  the names
‘baréni, &c indicative of {rrigation, re quite universal,

In the Cm~‘5utle,y Smtes, the main divisions of the
saﬂ to & certain extent corresponding to the nétar
and ﬂtar, ave the low lands, being called  khadar;
| lands which Have ‘o one time been the beds of rivers,
or have been flooded 5 and, & hangar,” high land, re-
quiring irrigation by ‘wells, | These great divisions

. are sub-divided as “nyain,! loamy ' land, cultivated

| with nanure and amﬂcml irrigation; “rasli,” good
loam; *dgkar,” a low lying stiff elay, productive of

rice and gram 4 and ¢ Bhir)?) an inferior land with
a large proportion of sand, Land that is innndated
is generally. unproducmve for wang of drainage, is
called “choil.”  As we approach Hindastan, the Hin.

dastani named become more common, and the Puns
‘Jabt ones less S0,

In some of the sandy digtricts,
as might be expesoted, the names vary considerably.
In the Gugalra district, for msmmc, where the goil

i vety bare, there is but little scope for all the
| varieties of inundated, imigated, and other lands;

if land 19 cultnrable at all it is fortunate, and there
is but httle variety to distinguish, The most general-

Ay recogmaed names of the descriptions of culturable
(soil are # guswh 2 Ksikand 7 and retlit
. Bettlement ﬂecords, the name dnk‘xr,” which s

“In the

locu.lly unknown, was introduced by the Hindastani

| ‘ameens employed on the measmrements, The equivar
"lenﬁ term iy ¢ gusr;sh.” “ Retlf,” a8 jits name im-

‘,Iand with an exeess of sand, and ‘sikand ?
is & sﬁfE clay 80il, suited for rice ; it is called in some
parts “ pakki chikni 4

1n those pa.rts of the country where rogqﬂar smxdy

 tracts ocour, sw:h as Shahpdy, Jhung, Munzaffar garh,
these tmcts are called *thal” ov desert.

Some dlstmcvs donot appear to recognize any classn-
fication at all.  In the Jhung district, the pecple, with
the Settlement Oﬁcer, the late M®. MONOKTON,
could only pay that their land was fall of sand, or
their crops dlmroyed by “kale;”f at present it
appears that the distinetion of nahri (cunal watered)
and barani (xain watered) is adopted i

The mineral products of 'sﬁch allmnml p}a.ins are
few nnumberst

» gettlement Report Gx’:jre;riw&i‘zém&m

+ Jhung Scttlement Report, p, 21,

na ie highly |

L most brackxsh to the ﬂaste.‘ Tt also contains’ (ag does

| fensive o the smell and taste,
| Chemical Examiner fos the Panjab, has exlnblted
| nitrate of lime as o vemedy for kal landg, w

under the name of jamsan, in the manufacture of

may be supposed to be constantly going on'; that

| sulphate of lime, so that the action of the carbonate

The ﬁ'rst i;o bez menmoned is tzh‘ ‘kalr,? a salt
eﬁcrcsmncwwhwh is' observed in many pliices.*
Somehmes it extondsover large tracts of lmd,render-

“Jng; thom almost entirely mnproatm:weL they are
‘called “kalxi zamin,”

 Bome kinds of plants like the kalr sml n.mong i
these may be mentioned garden stocks and wall flowers, [
and. other brassicaceous plants ; and also tobageq is |0
said to t}mva,

’[‘he wa.ter of wells i in such districts is alwaya bad
it contains o much sulphute sometimes, as to be al-

all the well water of the plams exammed) carbonate
of aoda, a circumstances lxich may serve to aceount
for the production of he, ka.lr. ' These waters, i
left standing for a dq.y or two become hxghly of-|

Dr.. Broww, the

would conyert the su]phatetinm a mitrate, by‘mut’\"‘m]‘, ‘
decomposition, An account of this nitrate of lime
will ‘be found subjoined to the notice of the ex-
hlblt(‘d specimen,

 The kalr salt is not made use of save at Kulftbagh

alum 5 the nse has already been described.  Should
however the kalr congist of carbonate ; then, indeed,
the soil is used by  dhobis” for washing, and is also
melted into a crude plags, ; ’
The next product is kankar, This is a calcareons
conerete, consisting of darbonate of lime in irregular
kind of foliated pieces; it occurs in almost every
digtrict and is ‘dug ont of the soil ; it is exten-
sivaly employed as a road metalling material, from
ity great power of binding; some kinds of it are
also burned and yield lime, - The formation of kankar

found at the gurface of the soil is small and friable,

but ‘that dug ont from below, after washing and

shaking in & sieve to free it from adhering niud,

is a hard serviceable material,  Contractors and others

hire land from the cultivators for a fixed period ; they

dig the kankar, and when they have exhausted the

store, they level the land which is then cultivated once
more 1 the same land will again yield kaukar after a

gertain :it;.tel'val.

It was méntioned just now that many of the Punjab
well ‘waters contained carbonate of soda, hence it'is
possible that water containing carbonate of lime may
percolate the alluvial soils, which contain of necessity

| ® Of the effects of this, an account will be found in the nomo
which follows this section, ! i




. Class I Division 7.

soda and sulphate of hme on one anohher, results

" in the formation of kankar (carbonate of lime) while
] the sulphuric acid has attached itself to the soda, |

. forming the effloresconce of sulphate of soda,

The last product to be mentioned is saltpetre,
(nitrate of potash) which is found in several soils, |

and especially near old buildings, where it effloresces
freely  the process of its manufacture has been des-
cribed,

‘Sal ammoniac has also been noticed as produced in

bnck kilns, ' i
Of the varieties of soil in the hllls we have less

' information.
Taking the hill districts bordering on the Amballa
division as an example, we find in Kotaha in the

Amballa district® the land«divided into ¢kualaha,”? |

land watered by kals (water-courses supplied from
an artificial pond formed by damming up the hill
streams), and ‘“obar,” which i3 the same as baranf,
land dependent on rain for its irrigation.

Obar land is of two kinds, “todah ”
Toda are those little hanging fields like steps rising

one above another, and arve built up at their lower
edge with stones, and which are liable to destruction

by being washed down when the rain is violent. If the
land is good, it is called * awal kism ;” if stony and
bad, ¢ dayam kism.” ¢ Khil” land is that thch is
broken up with the hoe on the steep slopes of the

gy
- # Wynysrd's Report, p. 30,

and “‘ iﬂhﬂ.”,

4
i

hills 5 if is too steep to be plonghed. These kinds of

goil are observable through many hill districts. | Ly
In the Kangra valley, we meet (as mightbe expected)

| with new names ; the locality is singular, as to ita

climate, soil, and means of m'xgution.

The usual distinetions is as to whether the land il :" ‘
yields one px two harvests in the year, @ e, ek fasli’t i

or “do faslf,”  The soil consists essentially of disin-
tegrated primary rocks, with a sub-soil of boulders,
affording  good  drainage ;* the principal varieties

| are dependent on the nature of the adjacent formation ;
 one kind being sandy and light, near the marls of se-
“condary formation; and the other, a reddish soil full

of gravel stones, being the tertiary formation. The
names of soils are :— bilochi,” which is the best soil.|
#Delanoor behanli,” gives wheat and rice alternately ;
unirrigated land is called © utar,” and irvigated land,
¢ kalegi!~—
one ¢rop.

In Peshawur it ﬁhould appear that the ummgatzed
land is termed  merah,” and villages at the foot of
the hills whose soil 1§ watered by SPrmgs, are called !
% kob-i-déiman.”

I now conclude this skctch of tlm goils of the Pun— i

jab 'with an analysis of soils from several localities.
The specimens from which these analyses were made,
are in the Tast Indian Museum of London; the ana-
lyses are on the authority of DR. ForBus WATSON,

# Kangra Settlement Report, p. 83,

il it Gpud only 0



. La.hore, between the Ravi

PuNyAB,

~and Sutle,;, T .
- Diito, ditto,
Ditto, ditto,

md Chenéb

soe sue

Sirdarpir in the Bari Dosb,
between the Ravi and
Sutlej,

Mltan, Bari Doab,

ssa s 2se

Naushera, in Bahawulptr,

; Drn.b whred (iense sml, ordmarxly cuiu- } =
Reddish drab distinctly esleareons, oul-| lg.as0li.010

vated,

no_ o rea aes

tivated but not manured,

Culﬁvated, but nob manm'e'd,f i

s

A hnhi; drab colored impalpable sml,
carefully irrigated and culiivated
with nce, the best soil near Lahore,

Light drab colored snb-soil, 5 feet be-
low the surface of a rice ﬁeld, yielding
the last m&ntzoned soil, -

Light dra.b oo!oredsuh—sml 10feet below
the surfa.ee Very Zood mhceo& 8911

}

sue

e - see 2o

.
=
{
{
i
}

Cultivated sofl,

seg

..jLight drab sub-soil : '73 feet below smrface,

{ Stone colored calcareous sub-soil, 2 feet
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NOTE ON THE SALINE EFFLORESCENCE ON CERTAIN SOILS, =

KNOWN AS “REH”

| 1‘.4—0rig'ih and formation of Reh.

The gnbject of the deterioration of land by the
efflorescence of “Reh? or ¢ Kale” has formed fhe
stibject of a Pamphlet, No. XLIL, of the Records of

_ the Government of India, in the P. ‘W. Department,

' As the original may not be easily ascessible to many
readers, L purpose to present a sketch of the cor-
respondence which has passed on the subject, as well
as to describe those practical conclusions which are
to be dvawn therefrom, :

The deterioration of land was fivst observed, or at
all events first attracted serious abtention in the
yillages along the Western Jumna Canal, and ibs
branches, about Delhi, ‘Panfput, Rohtak, and Karnal
In 1857, Mg, SHERER, Jolnt Magistrate of Allygurh,
'went on deputation to examine the tracts of country
deteriorated, and the picture presented by him of the
suffering in some of the villages was truly deplorable.
Out of 580 canal villages, 59 or nearly 10 per cent.,
had been injured in degrees ranging from severely
to partially, 6 per cent. being severely injured. The
makimum appeared. to be reached in Panfput where

48 villages, or 19 per cent. were injured out of 242.

Cor. BAIRD SMITH estimated the loss of Revenue
for the villages spoken of in Mg. SHERBB'S Report
(which does not include the Punjab proper) as Rs
25,000 per annum. The water of the canal was
submitted to Sz W, B. O’SHAUGHNESSY, who on
|analysis, found it to contain nothing prejudicial to
growth of crops, nor was there anything in the sub-
soil itself.  Cor. BAIRD SMITH demonstrated thaf
the evil arose from the fact that the canal was em-
banked, and high above the level of the country : the
consequence was/thab the water percolating throngh
the soil on either side of the canal, in obedience to
the law of flnids, rose npwards to seek its own level :
in 50 doing it passed through the sub-soil, formed the
. galt (which he conceived to be in the soil itself) and
worked its way up to the surface ; there the water eva-
porated and left the salt in the form of a white pow-
dery effforescence.  CoL. BAIRD SMITH congidered
that this would go on as Jong as the action of the water
continued ; and recommended as the only permanent
remedy, the re-alignment of & large portion of the

| canal, bringing it ab a proper lovel along the natural i
- watershed of the country. Heavy raing and drain- |00
‘ago only effected a partial remedy for the: evil. Cor.

Smrre argued strongly that althongh the costs of
the change of canal line would be preaf, yet it

'would save the immense loss entailed on the revenue
by the destruction of cultivation. . g
16 must not be supposed, however, that the injuries
arising from Reh occur only in land near the West- i

ern Jumna Canal,  The salt effloresces in several
parts of the Punjab, where there are no canals af all ;
in these places it appears in land irrigated from ywells
where, the water is very far from the surface. In
all cases the salt appears as soon as the soil dries,
Tt is previously held in solution, and on the water

“evaporating, forms & white powdery efflorescence on.

the surface. It is a peculiarity of all efflorescing

salts that they rise to the surface: the reader will

gee an instance of 8 similar effiorescence in the ac-
count of the production of Borax from the Phga
yalley in Ladakh, ‘ e

The views that have been entertained as to the
formation of Reh are varions ; some haye positively .
denied that thero is anything in the canal water,
and insist that the Reh exists ready in the soil, and
is dissolved and brought mp 'by the percolation of

moisture. Others have held that although the salt -
does not exist as such in the soil, yet there may be !

ininerals in the soil, which acted on by water, more or
less charged with carbonic acid, decompose and result

in the salts and in kankar, &c. Others again consis
der that the small amount of salts proved to exish in

the canal water, may by gradual concentration form a
dangerous amount of salt in the soil. ' Both the latter
views are probably more or less correct. The ablest
exponent of them has been Mz, Mupricomr, Pro-
fessor of Geology at Roorkee. MR, MEDLICOTT

observes that from DR, O‘SHAUGHNESSY'S analysis,

the water of the canal is generally pure : one sample -
however is noted as containing sy of solid matter,
partly organic, partly saline; the salts :‘being‘ lixﬁe
and soda.” The sub-soil at 2 feet below is clear of
salt, and the efflorescence is only at the surface.
Mge. MEDLICOTT romarks, however, that & decimal
per centage of saline matter in the water may by
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‘ a‘#&pomtmn , Soon a,ccmnulnte to per cuenﬁ;_: \The

| lands, which receive the drainage af the slmoundmg

>'  ‘country ot are subject fo swamping from the canals

having no sufficient drainage. « The water i3 there-
fove nob disposed of - otherwise than by evaporatmn

- In this way minute porfzions of salt accumulate and |

gradually form, in the conrse of years, a superficial
| producs dssf;ruct;ve fo cultwamon The rate of eva-

poration is of coursa yery high, and such lands as Righ

most often appears in, besides the direct effects of
‘ imgamon with water containing a fixed decimal pro-
. pottion of salf,, also receive wator running from other
' lands which may contain & great deal of salt.

itk The evident facts of the case go to prove thats

the injurious aceumalagion of salt is the slow result
of prolonged: concéntration, of which the essentinl
 concomitant is swamping.”
\“Ibisa direct infevence that if swamping is prevented
ml the drainage prcmded for, Reh will not appear.”’
Mz, MFDLICOT'L‘ ‘considers that this formation by

(i .oancentmtlon of infinitesimal quantmes ig the chief

saurce of Beh ; but admits that in some places the
Reh seems’ dus 60 a supply of the salts more or less
j cdncentmmd at some depth below the surface, from
- which tho Reh is derived by the change produced by
) the water in circulation near the surface.”
| Whatever truth there may be in these arguments,
it 8 quite cortain that gradual concentration of
sallne matters in the water cannot be the only source
of Reh, since all over the Punjab, Reh may be found
in fields wateved only by wells, on high banks and
_npluuds, and qn desert tracks, which have no water
whatever but rain, DR, ANDERSON, of Glasgow, ex-
presges his opinion (which i perhaps the most rea-
ﬂonnble as well as the one most commonly received),
that the constituonts of the Reh itself exist in the
soil, and that when water acts on these, a catalytic
adtion is seb up, resulting in the formation of the Reh
jsalta ‘Dz, B;ROWN, Chemical Examiner, follows this
i opuntm, and is opposed to the concentration theory,—
at any rate as 2 generally or frequently applicable one,
Whether the formation of kankar (the concrete of
. garhonate hme) has anything to do with the forma-
| tion of Reh, is not yet alsolutely determined ; though
from the frequent observations of beds of kankar
underlying Reh lands, it is more than probable that
kankar ig one of the products which form in the pro-
CosS. Several obser\fers in Oudh haye, put forth these
views, thongh some deny i Wmmuw of
Taizabad, bas expressed the probable action by a series
of formula : it is to be observed that in the Reh ob-
gerved by him, carbonate of sodn, andnot the sulphate,
predomma.ted it would be easy by aubétﬂmtwn to
Jseusbruut a formula for sulphate of tsoda ‘

T

i ] i a 0 co ecipitated
| Ca O, COy 4 ‘CO‘g U ; (curbnnga'tgr of lime).
(Carbonate of lime acted on €O, Na O, CO,, cara

by earbonic acid in solution),

Na ¢ | bonate of soda.)
"Na Lo S(),, R 810,  precipitated (si=
I (Bilicate of Imxe) lica), :

That the salts ave formed by the action of water is

| cortain’: per_'ﬂctl_y arid soil would not produce the

“Reh’?  When the formation is complete, the salts
ave either dissolved by rain or melted in their water of
crystallization by the sun’s heat (which they are at
98%) ; and then on any reduction of temperatire re-cry-
stallization, in a network of small crystals through the
pores of the soil ensues. By capillary attraction the
crystallizing salts creep upwards 'to. the surface, and
there giving off their moisture, fall in & white powder.
It is the capillary attvaction ‘that accounts fok the
efflorescence being so often seen up the sides'of high

\banks : just in the same way, if a solution of salt .
is left to dry up of itself in a basin, the suline deposit.

seems t0 creep up the gides of the vessel.

It will be necessary in order to arrviye at a definite
conclusion as fo the formation of Reh, to examine more
carefully the circumstances under which it appears, In
Oudh (where the soil is called Ouvsar), seyeral officers

| report that kankar is always found underlying Reh,

others saying it is not; but the observations in Oundh
have mot been yet oxhaustive, and the subject can
only be determined after a series of accurate scien-
tific observations, and not only on general official

| reports.

II. Analysis of Reh: the uses of the Salt.

With regard to the chemistry of the subject, I may
remark that the canal water, well water and soils
affected, have been submitted 'to analysis by M=z,
MepLIcorT, Professor of Geology at the Thomason
College, and by Dr. BrOWN, Chemical Exaniver
of the Panjab.

Tn the first place as to the salt itself. Tt consists
of sulphate of soda with a variable proportion of
chloride of sodium (common salf), Mr. MEDLICOTT,
found in a sample from soil near the Western Jumna
Canal, 76 per cent. sulphate of soda and 24 per cent,
chloride of sodinm @ another sample gave 96 per cent.
sulphate to 4 per cent. chloride. D&, O‘SHAUGHNESSY
gives a case in which the prevailing salt is carbonate
of soda, Soily containing from 5 fo 8 per cent..of
the Reh appear to be unfit for cultivation. ;

Tn some of the instances given by DE. O'SHAUGH-
Nussy, the per centage is much higher; at Jagn, in
Panipat, it was 20 per cent, .and this consisted of
abundance of carbonate of soda with sulphate, and
chonde of SOduxm and lime, At Foab, of Paniput, the

2B '
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jer centage is 22:80; but; thero is little or no carbonate |
p nitrate of sode. | bR

| Dr. THOMAS ANDERSON, Professor of Chemistry
| st Glasgow, analyzed in 1868, a sample of TReh from.
the Western Jumna Candl lands; its constifuents
were as follows - o

("W ater, R e

& Organic matter, = = =« “ el

= Aluming, = ol D
(B Oxide oftTron, = 21 # trace,
A

IP8 Y Mngnesia)! &0 el el i OT0L
8 Potaah, v e e el TR
= | Boda, - " - - s 1o

‘ & | Chloride of sodium, | = I ()1 0
f LSulphurie acid,  « - - 6:06
Peroxide of iron, - - - 3830

L e O
_-g ~§ Tdimey ~ M= - - - 1:84
_5,;': Magnesia, ~ | = - i 098
& Phosphoric acid, - " 4 idrace)
Silien - Sl el e G40

10041

vt

The insoluble parts ave the constituents of the goil

itself, a portion of which was mixed with tlie efflores-
. cence collected. ‘
The specimens

of Reh (probably from. the Liahore
division) examined by DR, BROWN, Chemical Hxae
minerfor the Punjab, gaye materially the same resulty,
with however different pfopoi‘tions a8 to the ingred-
jents. They contained a large quantity of sulphate of
soda, & small quantity of chloride of godinm, and a

salts of lime or nitric acid were found, but some car-
bonate of lime and magnesia insoluble in water, and
4 small quantity of phosphate of lime,
| The carbonate and sulphate of soda act deleterions-
1y on plants in two ways: firét, by rendering the
water too saline to be readily taken up by the plants ;
and, secondly, it has the power of destroying and
dissolving many organized gubstances.  Moreover,
these salts being efflorescent, they give off water to
the air, leaving the ground hard, dry, and unfit for the
growth of vegetation, ‘
Some species of plants, however, appear to flonrigh
in Toh soil. The “kikar” (Acacia arabica) thrives ;
the tobacco plant is enltivated, and I believe certain
bragsicaceous plants suceeed. Among flowers, I have
seen particularly fine gmwths‘of stocks on saline soil,
The analysis above given, exhibit the constituents
of Reh itself after it has been formed and soraped up
from the surface. The sub-soils of affected lands
have been examined, and ib is obseryed that the
quantity of saline matter diminishes the lower we
descend, At two feet below a surface containing
40 per cont, of Reh the sub-goil contained but 0167

per cent, and at four feet only 0144 per cent,

variable quantity of carbonate of soda, No soluble”|

. Tthas been: confidently ;pﬁ‘aﬁgx‘l by pevér#iobﬂamﬁtﬁ}
that the Reh isin the soil itself, and i eyolved by

iemorandum insists especially on this. ; It canmot,

o mixed salt, exists all ready in the soil waiting for
water to bring it out, since all the analysis of sub-
| soils hitherto made coutradict this, 1 the statement
were strictly aceutate, it is obvious that it could be |

immediately proved : we have nothing else to do than |
4o examine the goil Before the Reh appears onibto
discloge the  constitnents which, when eted o /by
water, would produce the efflorescence.  Also when the

" | Reh has appeared on the surface, sn examination of

the subssoil at various depths ought to show (on the
hypothesis) a difference in its constituents, from what
the soil on which Reh hadinot yet formed exhibits.
I canmot help thinking thatave still require more

| aocmrate information a8 to the soilss and that it

would be highly advisable to have analysis made of
soils at various depths from places where Reh is likely
to, but hag not yet appeared s and also of soils from |
similar depths, where the reh has Fully appeared oy
the surface. Tt must be remembered that the analy~
gis hitherto made of the Reh surface itself, donot give
1 any clue to the manner of it3 formation, but only
tell us what the substance is when it is formed.
With regard to the ses of Reh, 1 may say that itis
employed, when abounding in carbonate of soda, for |
washing, and for making soap ; also a crude glass is
made from it.  Ordinary Reh is used to mix with to-
baceo ; and is extromely valugble in slam manufac-
tures (see under head Alum, page 84) where it is
| called “Jamsan.”  The earth yielding carbonste of
sods id called Reha, in Oudh, and is like the sajji =
mitti of Bengal® In order to make glasi, the salt
‘is scraped up and mixed with water in shallow
round tanks a yard in diameter ; more salt earth is |
added till the whole forms a kind of mud : this is left
to the heat of the sun, and a white crust soon forms
over the strface 5 the crustis removed, and a new tank
formed out of ‘the remainder: into this tank the
crnst first obtained is put and mixed with more re]:m
earth, Tt is on the formation of the second crﬁsﬁ !
that the soda is formed ; it is taken off, heated to reds
ness in erucibles to expel moisture, and is then ‘melted
into glass, as it already containg silica. Sajji is
formed from this reha by filtration, to remove the
gilieious particles, | i

III, Analysis of Can@l River & W ell f,W&télﬁﬁ- i
Ths far T have doscribed the salt itself and the

* (jeneral Sleeman’s, DW ofa ‘Jﬂmwm ka'

dom. of Oudb, 184960,

the action of water.  Cor. STRAcnEY, R, in hig il

however, be said that the Reh in its formed state a8 i
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. moil below it It mll now be proper to’ present & brief
o notice of the m}slys.ls of canal and well Water asan |
. important part of the wholo subject. | i

‘ Mn. MEDLICOTT'S analysis of the Ravi water shmvs ‘

the existence (omxttmg ingoluble and other substances)
of 25 grains of common salt per gallon, and sulphate
of soda 1 12, or of Reh, 1:46, being toissy | The
Ganges and Jumna waters ghowed a similar result,

. The followiug Table of M=, Mmmcom 8 analysxs will give a very good idea of tha,

solublé mgredwntl of the water, the numbers ex}nbxt the results from 10,000 parts of

wutar. i
| ‘L@cﬁl‘lﬁy.‘ Time of‘oollecting the Wate_r,‘ (%fzrllaom{zgteoi Sﬁlphates. Ohlorides.
 Ganges, at Hardwér,  18th June, 1861. 04731 | 010298 | 000539
 Gangos Canal, Roorkee, 9%nd May, 1861, 057 01747 | 00357
| Ganges Canal, Roorkee, 4th July, 1861. (1057 012507 | 000932 |
. Jumna, at Faizabad. | 18th June, 1861, 01600 09428 00174
{Bastern Jumna Canal, 96th mile, léth June, 1861, 074285 00914 01500
i ‘ Collected in bottles on the 1st
il il os and 18th Sept.; 8rd and 15th I i (i
A4, & Madhopfr, Oct.; 1?&1 Nov.; 1st and 15h | 04814 02042 00285
A i L Dec
A Dot i gl do.
. Ravi, at Madhopir, 1oth Jany. : 1st and 15th Feb, ; | (2)04514 04325 0:0348
i I 16th Muruh  and 15th Apnl ‘
. Barf Doab Chnal, at A b
Moo 5th July, 1861, 04857 014244 0:01882
’I‘ﬁ‘améa' at Twickenham, 197 038 095

tained in the canal water, Taking 2 as the specific
gravity of sulphmic acid, it would require an evapor-
ation of 5,000 inches deep of water, to convert 10

: Th& detsul of the ana]ysm of one specimen may
be glwn a8 an example : viz.; that of Nydzbeg
(Liahore branch, Barf Doab Ccma] H)

Sihca, s Vi ‘0114 | inches cube of soil into Reh land.  Assuming the

Carbonate of hme, ARG L *3700 | annual amount of evaporation to be 10 feet or 120

- Carbonate of magnesxa, B 0657 | inches (Mr. MepLIcoTT adds that this is not high,

Chlonde, . . it i i 0113 | since MAURY gives 15 feet as the amount in fropical ‘ !
Sulpharic ACHRLE B e L ‘0801 | seas, where the atmosphere is but littlo below the !
Lime, e i i ey . *0868 | point of saturation, and not dry and arid s in the

Magnesia, . A S i trace. | plaing of the Punjab), we should then got vid of the

‘»‘0‘1“: i R R *0810 | 5,000 inches in 40 years.  This period would be in

" With regard to the possnblllty of the concentration

of the minute quantities of salt found in the waters,

Mi, MupLICOTT'S  estimate is as follows It iy

known that a soil containing 80 parts of sulphm‘ic.
acid to 1,000 of soil, produces barren Reh land. 80

parts of sulphuric acid in 1,000,000 of water, by
weq,ht, may be taken a8 the gmatesﬂ proportion €on~

fact much reduced by the contributions to the saline
formation from drainage waters already chm’ged w1th

salt.,
Dr. ANDERSON of Gilaggow, reasoning from Mr.

‘MupLicorT’s ‘original  analysis, which gives 7<14

graing of soluble matter per gallon of water, (abont
half being alkaline salts,) observes that taking the




!

whole 714 as Reh, still the result would be ouly 1

s0il to be covered with water a foof ‘deep, and the
whole of it to be evaporated, it would deposition an
acre of land ahout 128 hs., of alkaline salts (a little
more than 1 ewit.), and reckening the soil at 10 inches
deep, it wonld weigh per acre more than 1,000 tons,
The alkaline salts thus added to the soil would amount
to of ibsfweight, a quantity which would not be

with this statement, that no allowance is made for the
Jong continued swamping dnring a series of years, in
éaébs where the water comes up on to the land, and

galt behind. |
IV, Remedial measures,

1t now only remains to notice briefly the remedial
measures which can be employed for restoring Reh
lands. ! :

Where the Reh first attracted attention, namely,

along the Western Jumna Canal, Con, BATRD SM1TH
was of opinion that the great remedy would be to
. reealign the canal along the natural water-shed of
the country, and at the ordinary level, in lieu of
the present high embanked level; this he accurately
reasoned, would prevent the percolation of water, and
the swamping that vesulted from it. An opinion has
rather widely been held of late, that canals should not
only be at the level of the ordinary water-shed, bub
should actnally be below it, even to a depth requiring

artificial means of raising the water for irrigation

purposes. This is not the place to disenss the wisdom
| of such an opinion, but it may be snuggested that as far
a8 experience goes, lands near camals, like the old

| Hasli, in the Lahore district, constructed at, but nog

ly found fo be free from Reh efflorescence. It is
admitted by the advocates of re-alignment, that drain-
age is to a certain extent a palliative and a cure,

DR, O'SHEAUVGHNESSY and Mz, Mepricort, both
maintain that drainage varying in its plan according
to circumstances, iy the really efficient cuve,  Land
affected with Reh, may be well washed, so to speak,
by irrigation water, which will, if there is efficient
drainage, soon ran-off, carrying with it in solufion
the deleterious salts. In other cases the drainage
being complete, the swamping which catses the con-
centration of Reh would be obviated. i

i With regard to the actual practice of the agricul-
turlist in dealing with Reh land, it may be observed,

that in many places drainage has been twrmed into |

good effect. I the Reh land is not very heavily im-
pregnated, the natives give it constant ploughing, free
satering and manure, and this generally renders. the

b, per 1,000 gallons. | He says, “if we suppose the |

perceptible.”” | It must be remembered in conneetion

| cannot get off except by evaporation, leaving all its

helow, the ordinary level of the water-shed, are usnal+ |

T

land productive, at least of second-rate erops, Gens
erally speaking the farmers assert that fully impreg-
| nated Reh land is inewable and valueless,  Tn
gardens and small plots, it has been found useful o
dig out the soil to the depth of 2 feet or 8o entirely,
and put in fresh, | e
Attention has been much directed to the discovery
of some cheap manure, or chemical substance capable’
of being easily, produced in large quantities, which
would neutralize the Reh.* His Highness the RATAR
oI KAPURTHALLA, offered a prize of Re. 200, for
the discovery of a remedy of this nature, but no succcss
has been hitherto obtained. The nearest approach
has been made by DR, BROWN, Chemical Examiner |
tor the Punjab, who has demonstrated that nitvate of
lime would succeed.  Whether this can be mads cone
veniently and cheaply, remaing yet to he'seen, |
In the Lahore division the agriculturists make née
of some ‘nam‘ral‘salt etﬁoi‘gascgﬁces to correct the Reh.,
[ should remark that every kind of efflovescence, ha
it carbonate, sulphate, nitrate, ot chloride, is called
by the general mame of “kallar)” o cirenmstance
which causes no little confugion in considering the
varieties of these salts. ' In'the sccount of the mana.
facture of saltpetre, previously given, if will be seen
thai the terms “kalr” and “shor? are used variously
for the ernde material yielding nitre. Tn a very
inferesting paper by Mr. GARDENER, part of which
is there quoted, the writer actually raised a question
#hout the manufacture of common salt from saltpetre
‘carth, denying that it was ever done and saging that =
salt is educed from “kalr)” The fact'is that bosh
the nitrous earth and the Reh having a proponder-
ance of chloride (which is what the © lingars” of old
used to make alimentary salt from) are called kalr.
Common salt can However be obtained from both,
But to veturn o the subject, The Lahove people |
recognize three kinds of  kalr ; ** whereof the first iy
a very good remedy for Reh ; the second, slightly so;
and the third, is useless, and indeed deleterions, The
fitst is ‘called “ chikna kalr.” = Tt is known by the
damp brown appearance of the soil it comes upin;
the second goil is called * kalr,” without anv qualify-
ing epithet, and the third, *shora kalr.” Dr. Browx
found the chikna kalr to contain nitric geid ‘and lime
in & goluble form as nitrate of lime ; it also containg
suiphate of lime, probably some chloride of calciﬁm,

* A plan has been sggested, which however, fa perfé\ctly
fallaceous, for covering the affected 1ana with common lime, T
have sten a paper setting forbh thig fdea, Not oﬂly were the!
the costs of the lime, labor, &, totally miscaloulated, bub it
is imposgible that Time should have any effect in abﬁm'ﬁﬁk the

sulphate of soda and clovide of sodium fnto sibstances benefiotur,
or b leash not deletarious fo yegotation, |




Thn aecond sort of

| differs in different specimens. DB, BROWN foand some
| fow . to| contain a little mtric acid and lime, but the
majority none whatever. It contained sulphate’ of

. soda and potash, chlonde of sodinm, and sometimes

i ‘cp,rbonata of soda, 'This kind is probably Reh itself
. mixed with earth,
| salt merely (as  daryé shor,” the sen,  the salt river,””)
. The term Rek is not eommonly used in the Pnn]a,b,
but "kalr EL i Al
; mt. BrowN deﬁcnbea the matlon of the nitrate of
. lime (from which the remedial agents derive their
: value) as follows —f When the deloterions sulphates
 and cm'bunabea are mixed with any soluble galt of
lim as tha nitrate of hme, ﬂecomposihon ocenrs and

" of ng are also proéluced Oarbonate of hme is insoln-
bL in pnrq wnster and has no power of i mymng plants,

i “;decomposes in contact vnth carbonate of lime, Hence
| it/is often found in old burial grounds, ol“ walls (the
| morta.r of which contains both lime and organic mat-
il carbo ,‘t/ar), and near cattle sheds. The crude nitre emh,
kalr has a, similar cgmpwﬁbn but contains less of |
the nitrate of lime, The third kind, the “shova kalr,”

“8hora,”” means saltpetre, but also |
manure with chalk or lime mahrge heaps exposed to

product being the nitrete of lime,

“shora,” contains frequently a proportion of lime,
which is converted into aitrate of potash by ﬁlbenng Hild
throngh wood ashes. i

Nﬂmte of lime might be made by treating a mix-
ture of kankar and water, with the impnre but cheap
nitrie acid, made by distilling nitre and “kahi”
(sulphate of iron ea:rth) together, '

The nitrate can also he obtained by mixing animal

air but sheltored from the rain, The nitrates effloresce
and are removed, Tn Eurape it takes 201’8 years (o
get outiall the nitrate from the hemps. ‘

Dr. BROWN has suggested the prepavation c
beds (mitriers: artificelles *) at.a safe distanc fm'
cantonments, where they could easily be supphed Wi
manure from the barracks, In this way a ]arge quan.
tity of nitrate of lime would be formed, available for
trying experiments, as to the actual effect on the Reh
land o situ.

% Tn Hurope these artificial nitre bedd are nsually constrvicted
with a view to obtain nitrate of potash 3 for this purpose the
ashes of plants are mixed with the heaps ; these convert the nite
rate of lime into nitrate of pofash, In the country where
nitte is abundant, the ashes would be omitted, the desired
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Gl I1. Division 1.

| GLASS II. PRODUCTS OF THE ANTMAL KINGDOM,

e

Divigion I.—Animal ',Substﬁnces used as‘F,obd. |

Ten products of the Animal Kingdom, excepting the silk and wool departments, are by no
means numerously represented. s ] e AR
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 produets of the soil, whes
ther utilized or not, are still before every ones eyes in the districts where they occur, but it
18 not so in the Animal Kingdom, The most valuable products are geldom discovered at once,
and it is only when the manufacturer begins to investigate the qualities of a substance, that
he discovers the use first of one part, and then of another. . Take the case of bone—there
was no sample, either in the raw or manufactured departments, of the Exhibition, showing
that the substance is even utilized. The proportion of the population that consumes flesh
is probably less in this country than in Burope, but still the number of animals killed must
be large, and the bones from this source alone form a very considerable produce, Now what
is the case in Hurope ;—not a bone need ever be thrown aside. The finer kinds are cut
into handles, 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 bone
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, o quantity of fat. ‘When the fat is boiled out, there is a Targe yield of gelatine, and
when that is removed, phosphate of lime remains. The phosphate of lime forms a most
excollant manure, and therefore is valuable as it is; otherwise it is freated with sulphuric
acid, which takes up the lime, and the phosphoric acid, being mixed in & rebort with charcoal,
gives phosphorous by distillation. Ammoniacal salts are also distilled from bones; 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 ig purchased
a5 High as £16 and £17 a ton! This list of the uses of bone is by no means exhaustive, it
only shows bow cne use is learnt often in the act of bringing into operation another; and

how, until civilization and knowledge advanee we cannot expect o find many specimens
in our Economic Animal Kingdom. ' i

Tn the food department we have little to notice, beyond a few samples of hard cheese from
Peshawur and Kaghmir. 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
insdct, and is therefore best included in the class of vegetable saccharine products, o

The preparation of dried or smoked meats, fish, or other forms of preserved apimal nubris ;

3
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. ment, is nob a.iz all consonant with the habits and enstoms of the people, who indeed, have
- mo oceasion for such articles: consequently, the class is totally unrepresented save by a few
samples of “ghi,” or clarified butter.
Of animal substandea used in manufactures, horn is found to be spurmcly used ior
drinking cups; a.nd iancy articles are occamonally met with, such as walking sticks
formed of thin tubes of iron covered with pieces of black horn neatly joined, There were

also exhibited (siply as trophies of the chase) some nice speclmens of 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 of native soaps are made from vegetable 011 and with natives, oil
lnmps almost universally take the place of candles. \

The Wool and Silk departments are well represented, and no further mention of this
series is necessary till we come to the collections themselves. The art of leather dressing is
abundantly practised. The number of barks and other substances suitable for tanning is

‘great, and these substances are for the most part of wide distribution throughout the

‘districts of 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 unkmnown as indigenous

b manufacturea. "The best leathers are made at Peshawur, or brought from Ksbul, where the

‘pracess of communicating a fine turquoise blue to leather is successfully practised in a kind

of imitation Moroceo leather. Russian leather finds -its way to Peshawur, through the

-Kandahar and Balkh 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 nelghbourhood. At Kangra also, the art of dressing the
sking of wild animals of the chase is most dexterously practised. ILeopard and tiger skms
may be obtained tharoughly tanned and yet having all the hair and markings perfectly
preserved on the upyer surface.

586 -—[ 41042 ] Cheese, value = twa | each large herd iy ucconiptmied by the agent of some
seers per rupee. Peshawur, shoplkeeper or other: he advances money to the gra-
PBS[MWIII’. ziers, who in return let him have, every third or fourth

o
Locan LXHIBIHON Cout- day, the butter produced from the milk of their herds.

This butter he manufactures into ghi, and sends off
on mules or carts to the neighbouring large markets.
This is a very remunerative trade, as may be ima~
gined from the fact of fraders being induced to ad~
vance money to graziers to ensure the product of
their flocks.  The ghi is generally sold at 25 per
cent. above the cost of the butter®

LII'.I"J.‘EE.

587.-——[ 4048 . Cheese, called Kiiriit ;
price, three ‘Beers per rupee. [LooAn Ex-
HIBITION CoMMITINE.

588 —[ 4044 . Cheese, called “ panir
Kibli;” price, two seers per rupee. Kabul,

Locw Exmismion Oommmmm.

589.~—[ 4039 1. “‘Ghi,”;clariﬁed but-
ter. Looan HExmisrrrow
CovmrTren,

This 18 exported in very large qua.nhties from the
jungle tracts of the “Bar? to the cities of Lahove
and Amritsar, The amount exported annually from

(ujraualla,

this district. cannot bo worth less than a lakh of Rs. |
When the cattle are sent out into the Bar to graze,

‘much increases the quantity of ght ;

The cattle, whose milk is intended fo yield ght
arg carefully fed. CoL. CLARKE gives the following
aocount of the method of feeding cattle in Gujran-
walla,

Milch buffaloes are fed with “mala patra’ or
the dvied and braised leaves of the wild bér, which
green wheat and
mustard, and maize, green with the ears on, and “joar,”

* Settlement Report of Gujranwalla,







6to8 mchea »m‘lenwth found n the sands
f Smdh nnd occwsmnally in dry tracts of the

Thm auimnl used to be formerly in the Materia
. Medica of Euﬂape a8 a restorative, stimulant, and an-
plnhtic; some modern Ehyslcums have, however,
i  ise of those animals®

~ Rennet from sbomach of camel.

! 'I‘he gemﬁne tu'tlele ig brought from Arabia, and

price ; the value of the qua.ntity exhi-
Wed

| 'I‘hls is the dried. castoreun, the' matter contained
within two glandy of the beaver, affixed near the
organ of gcucratlon in both sexes, ' These glands ave
gometimes. mecdual‘y anid to be the testicles, from
" which they are quite distinct.
Mhe glands,” writes Moquin 'L‘zmdon,“ congist of
al pyreform sacs of unequal size which open
nt;o the preputial groove by two large orifices, Those
of the aclult ‘animal are ab least 3 inches in length,
0 ‘Those of | the female ave somewhat
- less ckevaloped In the living animal the cagtorenm
s anl almost fuid unctuons substance of a strong
| penetrating and even fetid odour ; when dried the sacs
' have &’ dm*k—bmmi colm" and wrinkled appearance,
Both Amenctm and Rnssmn castoroum are known to
commerce.’
it Castoreum contams o pecunm‘ substance, termed
. casborine, Wolatﬂe oﬂ, la,lu‘:mc, cavhonic acid, ben-
soic acid, albumen, fatty matter, mucns, carbonate of
ammonia, and salts of soda and potash, In native me-
| /dicine castoreum is. aupposad 1o affect expecially the
] terts, aml is g,xven also mhysteriu aml L apoplexy; and
i b

1 “Mayd shutr *Arabi.? |

| yield the Syrupus coeci, butsonly a8 a coloring agent

‘a pieco of scarlet velvet.

|| article was of an olive green color, and was extmcted ;
| from & goat’s stmnach. Persia was a calebmteﬂ o=

| cality.

dmed ewrth wotms. '
Collected in the rqma and dued
8§95 [ e Mahx rubmn," Dried
shrimps, irom tha coast of Sindh, | b
596.—[ 2522 ]. « Mahi rubidn kit kism.”
Not known. Brought from the Sea Coasb.

The sample 18 not a shnmp | theﬁr :
peararice consists of dvied up picecs, lmvmg ng
color, b

597.—[ 1o * Kirmddng.”
neéal. Imported from Bombay.

‘Cochineal i3’ employed in European medicing to

I Khamtmd*hushk,”

oo_c‘hi. hl

with other tinctures, &e. . (See Lakh, under Sub-

class A). :
598.—[ 1. “Nakhin " are shells.
599.—[ 1. “Bhir buti”? An.in-

sect of a beautiful scarlet color, resembling

Collected during the rains.  They yield an oil, and
have use similar to the canthmn, as a blister nnd n'r]-

tant,

600.-——‘[ i Kekm,” are the cara-
pace shells of crabs. j o

601.—[ . ¢ Bamundar khig,’
(sea foam).

The dorsal plate of sepia, or cutt]c—ﬂsh, and used a8
an abgorbent and auti-acid ; it is mow in Europe only
valued as a tooth~powdor and in the arts. ' The bone
containg 80 parts of carbonate of lime, aceording to
the analysis of D&, JOHN, and the soft part 85.

602.—[ T “Fadaniya,” are intes.
tinal ealeuli, consisting of phosphate of hme,
&e. : :

Thay occur it the intestines of various mnma,lq 3

and were in former days highly esteemed in medis
cine, nnder the name of bezoar stone. The genume

a0
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" Division ITL—Substances used in Manufactures,
SUB.CLASS (A) SKINS, FEATHERS, LEATHERS, HIDES,
A cortrorIoN of skins and a few stuffed birds were sent to the 'Exhibitbn, but principally
for ornament ag trophies of the chase. The list represents only a few of the Himalayan

animals. i ! ! i
*A fow sking are made use of and exported. The otter’s skin is prized for making caps ;

. and also posting, or fur jackets,

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

i SKINS, 614, 5572 |. Fox's skin, * lomm,”

leae L edag 1L e : _ | Bpiti. Kanera CoMMITTEE,

e 606‘[ 55341 t:l;d di];: ng:::i’?i, or%;z’i 615, [ i Stuﬁ‘ed‘ “gural,” cha-

W Nl iy mois, Kald, Kaxcra Commrrres.

s, B, Sk 616.—[ 1. - Stuffed “ karth.” Kald.
i o _ Kaxana CoOMMITTLE,

. 607, 5540 1. Two foxes skins.| @17,[ J. - 'Wild eat,  ban billi.”

~ Carr. G. PexarEs, Kiald, Kawera CoMmmIrres,
. Skinof Thex, | , 618.—[ ]« Pole cat, stuffed. Mg,
Do, Barral,  (Himalayan sheep). .| Prixcn, Kangra.
Do, Thar. (Himalayan goat). 619.—[ 1 Tiger cat, stuffed. Mg.
~ Do. Kakar. (Barking deer). Prince, Kangra,

608.—[ 6551 1. Leopard’s  skin, | 620.—[ 1 Porcupine, “seh,” or
o  fomiegh | Kangra hills. | pahi? Kilt. Kaxera CoMMITTEE.
e e Cowutrran: 621.—[ 5654"). Tiger skin. Capraiv
 609.-[ 5652 Bear'sskin, “bhala| |Mualawguh Hawss.
oo Killed in the Muza.fﬁarga;{h dzsdtmct. i
el L . .| 622.—] 5665 ]. Hogdeer's skin,  pir-
e S o i ha”?  (Oervus porcinus). Capraty HAwrs,

temnd GDoG 623.?-[ 5660 J. Oftter's skin, “ sagla-
611.—[ 6554 ). Skin of muskdeer, hi,”’ ¢ gag-i-abi,” (lit, « wae
 “binat Do 0 il ‘ Bunnoo. ter dog') from the Indus.
- 612.—[ 1. Armadillo, “salgar”’ | Drpyry CommrssioNsr or Buxneo,
ﬁ'om Tirah Sujinpér. i These otters are occagionally found, and the sking
613, 1 Otber skin, “'udh.” used for far caps, postins, &c., e,

» Qalled so from Karalul, & provinee 20'cos south of Bukhfrd; as much as 10 lacs worth of theso lambsking with the Hair on,
are axporbed to Persin, Tartary, Kdbul, and Indin; other distriots of Bukhdrd produge them, bl all are called Karakull, Davizs’
Report, Appendis o G4 8 fith B i 3
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. 624.-[ 5629 1. ite
Rukhira? Lamorn Mu-
SRUM. ‘ ‘
This is.in all proi)abilitf an imported Russian skin,
625.—[ 5673 ]. Sable, “sanjab.”! Rus-
pig, o ATMA Sm(}u.
626.—[ 5679 . Skin of ibex.
Hazara, Kighin. Dreury Com-
MISSTONER. |
627.—[ 5680 ]. Skinof large rab. Ka-

Peshawnr.

. ghan, Drrury CoMMISSIONER,
i‘,(‘ e 628.—| 1. Stuffed black buck
\ (}ugnim. TRISILDAR OF GHUGATRA,
Stuffed foxes. Thnsmnm or HARITUR,

‘Weasel, “niyal.”
Hare,  khargosh.”’
Deer sking.

FEATHERS.

. These aré very little made use of in the

Puanjab ; the down is never nsed for stufling

pillows and beds as at home, nor are feathers

wever used as ornaments, save that one kind

" of bird, the ¢ onkdr,”’ furnishes its narrow

black wing feathers to make what are called

“ kalgi,” that is plumes for the top of the

“ khod,” or helmet ; these consist of a number

of the narrow tapering black feathers stuck

upright in a ring into a holder something in

o the way of tho feathers of a' shuttle-cock.

. 'The holder is covered with gold thread, and

‘ sometimes has pearls gsewn on toit. These

plumes have a very elegant appearance; they

stand about 6 or 8 inches above the helmet.

The feathers of the * obdra” (Houbara mac-
queenti) are similarly used.

The collection contains a series of stuffed
birds from the hills, showing the * minél,” or
hill pheasant, the snow pheasant, one species
of partridge, the chakor,’f and others, whlch
are not made any use of.*

The only apphcﬂ.tmn to use of birds’ fea-
thers appear m the Kashmir collection, where

* The following hirde, stuffed, were exhibited by MR, PRINCE
of Kangra, from the hills about Kangra,

Large  white fur.

L

there are waﬁn ja@keta made up of the skins

water-k‘owl
629.—[ 5671 . Feathe‘rs‘ (Persin?)
I’eslmwur. i
| MADTRR., |
& Purl-go i wort;h Rs. 3 n soet,

630.—( 5678 ).
A . pheasant (Tszumalm\ pie-
o HM«R\I‘{L . ta) Khigan,
CoMuIssIONER, B |
631.—[ 7728 |. Warm cont made of
Hashmir, the skins of water—towl

t

LEATHER AND HIDES

The leathers that are met with in the Pun-

or have found their way from Peshawur and
the North-West Frontier and Russia, Eu-
ropean leather is seldom seen, except in the
saddlers and bootmakers, who make European
articles. Russian leather occasionally comes
to Peshawur, and is called * balghar.”

lustre, and called * kimsana,’’ 1mported also
from the north-west ; and a beautitul leather,

green shoes from Kashmir and Peshawur,
which is ealled “ kimakht.” Th1s 18 nob made

L

A ppir of the Argis pheasant (Ceiiornis melanocephaia).

A pair of “munal” (Zophoplurus Impeyarius ),

A snow pheagant ( Letraogatius himalensis),

Pair of * khalij" pheasants (Gallophasis Alboerisiatus).

Pair of © chir " pheasants (Phasionus. Wallichit).

Snow pavtridge (Leroanivicole), W

Chakor (Perdix rufa) Caccabis Chakor (Jerdon).

The bird i said by natives to be enamoured, of the moon,
and that at fall moon 6 eats five,

Hill pigeons ( Columba casiotis),

Black birds ¢ Merulu boulboul).

S Tokila! CEudynamys orientalis).

A peacock (Paro eristotus).

The following were sent by the ’I‘EHSU.DAB, Kuld."

¢ Mimal ™ or “nilgir ” (alive.)

Hen, do,—

Cheer or Charir phehsant,

Black birds ( Merula ),

Witarg ( Perdiy fuamcolinus ).

Chakors (Perdiec vufa).

of a kind of bird [No, 7728] npparenﬂy L

Locan Exmreition Com.

Skin of tho golden

Dypvry

jab are cither of local manufacture, European,

There is a kind of leather haying & metalhc

used in the manufacture of the bright blue




e Peﬁhawlm

fith a black

| ather, luokmnr hke morocoo 4 1b is pmbably i

,an imitation,
 The skins locully prepared are goat skmﬂ,
czﬂf and bullocks’ skins, and camels’ skin,
which last dries into a very hard compact

. hide, and is wade into “kuppas’ and oil ves-

| sels; also into dishes for Wezghxng seales, &
‘Nurpur‘ in the Kangra district, is celebrated
for its prepm'u.tion of red dyed skins, espe-
mally goat skins; they used to form a cons
siderable article of trade, and went to the
‘fx‘onmer to Yarkand by Laddkh, and still
do 50 t0 some extent. Some of the leather
a ticles exhxb:ted show a considerable know-
ledge of leather-working, and are very soft ;
but there is nowhere exhlblted any speci-
men npproaclung to kid, or like the useful
 chamois leather; the latter is indeed to be
found in the I’unjab but only as a Huropean
. Leathers are ordmamly met with

 cially common, more. mvely ifi 18 left of its
natural color, for shoes, &c.

632.——-—[ 552‘3 26 1. Series of leathers.
D(% i, i (a) Bullock’s hxd«
(b) Skin of kid.

-(f(c‘.) Canel’s hide,
(d Buffalo hide.

—[ 8218 1. Teather for shoes.
Kmmﬁ Looax Exmmwton (lom-
mmmn.
634.—[ 8219 ] Hide.
BANSI‘DHA_R

635 «—-[ 824:9 1 Gloat skin, dyed red:

i value, Rs. 1, from Nirpiir.

Kmxgm. Looar Exmrsreion Cou-

srrree.  The dcscmptmn of this manufac
ture ig contmned in Vol. I1.  Class XI.

i ‘: Sirs‘a.‘

636.—[ 3263 ] A kakar skin ;: worth |
Hushyarpur.

R 2-44- i
BALU

637.—
falo skin.

Tlushyarpur,

Goujeanwalla.

dyed black and red, the latter ‘being espe- |

‘638.4«[ 5634 1. Goat's skin.
639.~[ 5687 7. Bullock’s skin,
640.—[ 8302 ]. Two skins of red lea-
. lGujab, ther. U, b
641, [ 8304 ).
leather, Ut

llve glkins of blaﬂk L

Ummu. il
- 642. —-—[ 8338-0 1. Leathers, from Syad« ;
‘ walla.. Looan Exunrsirion
‘ Oommmmm.
643.~—[ 8334 1 Red leather, from Hur-
rapa, LocAu Dxmnrrmn CommirTep.
644, 5681 ] H’lde, from  Palki.
Derury OOMmssI IR OF
HAZARA. i

Gugmm L

Hasa, -

The wkins are soaked first for 15 duys in wm:er an
lime, after which it is cleaned and' the hair removed:
the skin ig then sown up, leaving one aperture, and
filled with particles of oak or cheer bark or ban (Fhus
cotinus) leaves, and on these watoer is constantly poured
Antil the skin ‘is thoroughly saturated 5 the price is

about Rs 1 per hide.

64:5.--—[ 5672 1. Sheeps’ skin, ¢ k}ml s
Peshawur.  Looan Oom-

M[T‘I‘FE
thn the hair is nob re-

Peshawr,

Used for making shoes.

moved, they form postins.
"The soft black lamb skins of Kar akul, before alluded

to, are immensely prized for making postins and for
coats : they ave prepared by taking the skins of the
| young lambs immediately on their being botn ; this of
course is an oxpensive method, and the skins are pro-
pomonately hlgh prwed

646.~—[ 8361 b Russia leather, “hal-
ghér,” imported to Peshawur :  value Bs. 26.
Muxiorear CoMMITTEE.

This leather is said to be made of the horse’s skin, ib
is thick but pliant, and of most grateful fragrance.

The gkins are much valued for the preservation of
merchandise, as insects will ot attack them.

647.—[ 8362 ]. Green leather, «Kkhal L
cabz)  Kgbul. Rs. 1-4 the piece. Tiooax i
COMMITTEE. e

648 —[ 8363 ). Imitation morocco,
Kabul. Rs. 2 the piece. Locan Commiz-
TEH, : ,






e SUB-CLASS (B) BONES AND HORNS

Abnmn‘st we hwe noticed the compara.txvely little use ma,de of ammal products.

Bone i3

i scateely used at all, nor is there any specimen of it exhibited as used in any manufacture.
There is one specimen of ivory; au account of this will be found 111 Vol. II., under the

! head ¢ Ivory manufaetures.

i mela and Kangra ezdnbnted geveral homs
| am ornaments.‘ / i
653, [ ] Two pairs of ibex

~ horns, “tungror.” Kild and Lahaul. Tooax

Commrrres.

. 654.—[ .]. Two pairs “thdr”
"homs, called “karth. * Kangra hills.
R e horns, “gingh
' .kurral.” 1 Kala,

Thm were also other homa (not catalogued) of the

¢ thar,” “ gural,” buffalo, yék (Paephasym grumiens)i
some fine stags’ horns, several of them from Bunnoo {6
but all exhibited as ornaments. ! i i
656.—[ 9260 1. Elephﬂ.nt’a tusk,
Sirmiir.  RATA o S1eMUB, St

This is a large fine piece of ivory cut at both ends;
ahout 2 feet long.

657 [ 1. Stags’ horns, *ghakh-i-
Gugaita, ~ biran*  Dsrvry  Cox
MISSIONEE.

658.—[ 1. Buffaloes’ horns
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SUB-CLASS (C)
FPATS,

659.—[ 2611 ]. Bears’ grease. ' Kan-
Kaﬂgm. gra hills, Locaxn Oommtv-
| 1ESE. ‘
660.—[ 2512 1. Lieopards®
Kangra hills.  Locan CoMyrrine.
661.—[ 922 ]. Suet. Gugaira.
ingaira, oAL CoMMIpTE®,
662.-[ 923 1.
Looan CoMMITTEE.
663.—[ 924 1. Buffaloes’ fat, prepared.
LocAr CoMMITTER,

| grease.

Lo-

Bullocks’ fat, prepared.

664.— 925 ]. Tigers' fab. . LooAn
CoMMITTER. : ’
Used medicinally.
OILS,
665.—[ 4211 ]. Wax oil, “ raughan-i-
Kiitiee mom.” FLooan Exmist-

proN CoMMITTEER,

A strong smelling oil, its odonr exactly vesembling
that of a candle when suddenly blown out. A sam-
ple svas sent from Dera Ghazi Khin,

666.—| 4296 |. Raughén-i-bhirbhiti.
Liahore, Rax Sivamu, Pansdri.

Oil of the red velvet insect, % bhir bhitf,” that

Appeard in the rains ; the oil is used only in medicine,

or as an irritant and blistering agent.

667.—[ 4400 ] Raughan-l-pm. “pelican
? Tunsinpar oF Dara
D
era Ghasi Khan Gmm et
Price, four chitacks per rupee. The bird is found
the Tndus at Mithankot, and the il is made from

ANIMAL FATS AND OILS, INCLUDING WAX.

The Per-

Jdts fat 5 one bird yields a quarter of aseer,
| sian name of the bird is Fitcm A o,
668.—[ 4267 . “Rmmh an-x-bmz-.

murgh.” Lahore. Ran Srxam, Panaan.
Qil from the shells of hens! eggs, obtained by dry
distillation. ; used only in nuuve methcme. r
669.—[ 4409 1 Scorpions’ oil, Tems
SILDAR oF DERA Gmazt Kman, !
This is made by steeping scorpions in oil 5 is used
in medicine and as a cure for scorpmn’s bltes pme
4} tolahs per rupee.

WAX.
670.—[ 2499 1. Wax, from Rewarl. ‘
Gt Drryry Comssmmm,
9 GURGAON,
671.—[ 2506 1. Wax, ' from ”hills ,
Sl near Simla, Mg GEO. i1
‘ Jupnson,

672, 5630 al Purlﬁea ﬁhlta wax,
;  from the hills ‘near Gur- :
i 0 A D G
pon, Bsq, L it
673.—( 5631 1. | Candles,
from hill wax,  Lahore bazar,
EsqQ.

prepared
B. Pownrr,

. Amvitsar exhibits wax, No. 2515,

674, 2533 1. Wax, Jammg, | H.

Kashmir, H. e MAIARATA,
Dera Ghasi Khan, ,D6757*L 108, o Moy
. TRESITDAR. bl
Hushiarpur. 676.—[ J. Wax,

LooAn CoMMITIEE,

O
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'$UB-CLASS (D). ANIMAL FIBRES,

| I. BILK,
"W now come to the most important class of animal products, the only one which was
tolerably fully represented in the Exhibition, Silk has been a product of India* from time
. immemorial, a8 also for a great length of time in Bukhérd, in Kashmif, to which places it
. wag probably at some remote period introduced from Khuttan and China, Al e
The specimens of silk exhibited are all the produce of the cultivated silk worm (Bombyw
mori), the eggs having been obtained principally from Kashmir, :Kabul, Bukhérd, and.
some few from Bengal, I ke
Tt would be foreign to the purpose, and would quite exceed the limits of this work were
1 to attempt a history of silk, or an account of the rearing of silk worms. I have merely
given here and there in the following list such particulars concerning the methods of
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. o ;
 Indoed there is little to be said on the subject of silk rearing that could be of any prac-
tical value, unless I were to go minutely into sueh 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 of shelves around the sides on which the trays
containing the feeding worms are placed,—a temperature equable and moderate—and
Areedom from the attacks of animal and insect vermin.
© The principal source of sill in these provinces, and in those on the north-western Frontier,
which yield the great supply for the manufactures of Bahawalptr, Miltdn and Lahore, 18,
a8 already intimated, the cocoon of the Bombyx mori, or Phalena Bom byaz mor's. i
The Eria and Tussah silks are unknown. Yet wild silk is altogether unrepresent-
‘ed. At first a wild silk worm was noticed mnear Mastri, by Carr. Hurrow, which Mg,
Wasrwoop the entomologist pronounced distinct from B, mori and named B. Huttoni ;
since then, Lonn W, Hay, noticed wild silk worms in the Simla States, called by Wasr-

- woon, Oaligula Simla ; and in the Seeba territory of the Kangra district, Mz, R. SAuNpnRS
writest that, there are wild cocoons which are cut into thin bands or strips, and used to
bind musket barrels on o the stock, such is the strength and tenacity of the compacted
fibre of the cocoon. A gimilar use is ascribed to the Tussah silk (Anther@a paphia, Lion.)
in the Madras presidency.t

i

# The exports of sills from all India to all parts of me world have been, and value during the years, as follows 1

1860-51 Ra, 61,98,180 1856-57 Re.  78,21,300
1851-6% il 1 68,86,400 ! 1857458 w0 76,66,730
4 1852-58 5 66,75,460 1868-59 w | 19,902,520
4 i 185854 | 84,24750 1859-60 »  B178,580
186486, 55 50,01,060 ! 1860461 » 1,03,67,980
1855-56 LasTose. (FoRRTE WATSON'S Tables,) '

”
t To the Carator, Lahore Museum, 1859, 4 Jury Report on Animal Products, Madras Eshibition of 1865, p. 73,
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| The wild worms feed principally on the bér (Zizypus jujubs). Mm. MAoLEOD suc- . -

¢eeded in collecting a number of these cocoons for a merchant (Mz. Lortser) in Caleutta,
who produced very beautiful raw silk from them. Mz, Corn has also reeled some of this
wild silk. The process is not difficult, if the cocoons are boiled in waber with any an‘ifna.l
substance containing ammonia, ‘ : i Gl

Whether the Simla and Maséri species were ever cultivated or made use of formerly, it

is impossible to say, but silk cultivation in this part of the territory now called Sirhind,

appears to have been practised of old, being mentioned by JUSTINLAN.¥ i
. There is scarcely any Fibrous product either animal or vegetable, that is so curious as
silk, both as regards its natural history and as regards the progress of the trade in it

" Silk first become known in Burope after the victories of Julius Cewesar, by hig displaying

a profusion of Chinese silks at a magnificent spectacle which he gave in the theatre ; soon
after this, small quantities of the manufactured artiele began to be imported, and were sold at
the most exorbitant rates, Tacitus (Annals, 1L, 83) mentions that during Tiberius® reign,
a law was passed to prevent men wearing silk garments, bub latterly, under Heliogabalus,
who clothed himself entirely in silk, the law fell into disuse ; from that time forward silk be-
came 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 ab last eggs were clandes-
tinely brought over to Constantinople in 550 A.D., and soon the manufacture spread to
Greece. Thence Roger 1L, king of Sicily, after having ravaged the Peloponesus and Greece,
earried back with him the knowledge of silk cultivation, which he established at Palermo
- whence it spread into Italy, Venice, &e. It seems also early to have been established in

Spain. It did not reach France till about 1480, and the manufacture of silk at Lyons began

in 1520, ‘ il
Tngland has never been a silk producing country, though the experiments of Mas. Warr-

_ my, of Newlands, seem to show that by introducing a species of mu‘lbeﬁ»y that bears leaves

early in the season, such as M. multicaulis, the cultivation is quite practicable, Bilk manu.
. facbure has however been carried on for ages, and has a peculiar interest from the experience

. ® The number of known species of silk producing worms is very considerable. The following 18 & Lish, which, however doos
not profess to be exhanstive, / y !

Bomby:e mory Livn, ( Phalenda).
B. creest; Bengal,
B. textor (Futton), Magiris
B, Hrutlont (Westwood), Do.
B, Hargfieldi (Moore), Jaya,
B. sinensis, Bengal.
. B, religioss (Helféry, 'The Joree worm of Assam.
Octnara dilectuln (Walk.), Java. i
Attacus Atlas, Tinn. (8. Atlas), China, ke,
A, Edwardsii, Sikhim, ‘
A. guerini (Moore), Bengal.
A, Ricini, Asgam,
Ailanthus (Attueus cynthia, Droxy), Moore's oross between the
Tirin of Ghing and that of Bengal, 1850,
Attacus cynthia, Draxy, * Bria,! China, Bengal, Asgam,
Antherea mesankooria (Moore) ** Mizankir silk."
4, Pernyi (Gueri-Men), N, Chiipa.
A, Perrottetti (Guer,-Men), Poundicherry,
A. Boyles (Moove), Magtirl.

A. Helferi (Moore), Darjeeling,

A. Jona (Ctam.), Java.

A. Frithis (Moore), Darjeeling,

A, Larissa (Westwood), Java,

A, Paphia, Linv, (Seturnia Paphie); * Tossah '’ stk
A, Assama, (Helfer), *“ Moogha ' of Assam,

8, Sithetica, Daccs and Silhet.

Satwrnia pyrelorum (Westwood), China.

8. Grotei (Moove), Darjecling.

Loepa Katinka (Westwood), Jave.

Actias Selene (Satwrnin selene), Datjeeling, Mastri, and also

. India, where it feods on the Oding wodier * jinjan.’
Caligula Thibeta, Mastviy 4 i
Caligulg Simle, Simla, i

Cricula irifenestrata, Java, 4 o I !
A species of Lasiocampus, feeding on the ¢ Jaman'’ (Sieygsum

Jambolanum), and the Gusva tree, s noficed in the Madras

Repork of 1855, p. 74, i

b
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6 affords of the effects of a series of legislative blunders on a trade. The manufacture of silk
comes prommenbly before us in the reign of Blizabeth, when the influx of workmen from
tha Low Countries gave a great stimulus to the trade. The silk “ throwers (those who
! prepar:ed by twisting, the silk fibres) where incorporated as a guild in 1629 ; and then began
& series of legiulative enactment,s each of which served only to augment the evil prodaced

. by the lagt. .« During this inberval in 1685, the revocation of the Hdict of Nanbes, sent

thousands more workmen to Spitalfields, and of course greatly increased the manufactures
i ’l‘o stimulate, as it was thought this manufacture in 1697, the importation of French and
.fbrelgn silks was prohibited ; and in 1701, the prohibition was extended to India and China
‘goods, ' The effect of this was two-fold; first, it stopped all advancement of the manu-
facture to suob 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 dmcovered it was
~stated in Parliament, that; thero 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
“1mpotent to stop the 1mporbatlon, since it was caleulated that between 1688 and 174:1 i

L  whon the prohibition was in full force, the imports were worth £500,000 *

In17 19, the first throwing mill was established ab Derby, the machinery for thstmg the ‘
organzine and ¢ram silks, long used in Italy, having been clandestinely copied and brought fo
: _Eﬂgland Accordmgly. not only was the ireportation of silk fibres prohibited, but also of silk
_ thread and organzine too. All these acts were crowned by the Spitalfields Actof 1778,

which ag MOOULLocn observes, “after having done incalculable mischief,” was repealed in
1824, Thls fixed a rate of wages for workmen, more or less than which neither master
'counld 'offer mor workmen accept. At last, in 1820, the effect became visible : England had
' equalled and rivalled hor neighbours inall manufactures, eveept silt, in this no improvement
had taken place! 'We were behind our other manufactures, and behind all our neighbours.
In 1826, the majority of foreign silks were 1mported with a duty ad wvalorem of 80
. per cent.; this rate gave great freedom for smuggling, since counting all the risks of illicit

'i;rade,‘hhey only amounbed to 15 or 20 per cent. on the value, and hence the illicib 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 uuprofitable.
There seems to be no doubt that England will not rival France as a silk manufactoring
~ country; the delicate colors and suberb finish of Lyons mlks ever place them above com-
petﬂnon i

. The chief difficulty attendant on the rearing of silk worms appears to be the growth
‘ of suitable trees for their food. This hasbeen felt in England as it has in the Punjab,
but there is certainly a very wide field for enquiring as to the possible sources of nourigh~
ment: it has been ofﬁen observed that caterpillars found on one kind of plant, will readily
ent leaves of other species, but of the same natural order. Several species of Bombya yield
ing silk in Assam and other places, live on the pepul and the bér.

Pipal, Ficus religiosn, is of the same natural order as the mulberry ; it would be worth
while trying whether the silk worm could not live on plpa.l leaves, to supplant mulberry.
The bér tree (Zizyphus ;uguba) abounds, and some species of Bombyx feed on 1t perhaps
ot'hel's would also,

1t 18 now txme to proceed with f brief notlce of the various attempts made to cultivate

¥ MOCULLOOH'S Dictionary of Commercs. At Silk.
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"ailk in the Punjab up to the present tlme, reserwng notices of the manufacture of silk
fabrics, as it ab present exists, to Class VIL., in Vol 1T,

The enltivation of silk cexmmly deserves to be per-
severingly followed out in the Punjab. Not only is
the Punjab the seat of silk manufactures of the first
clags—at its cities of Multdn, Labore, Amritsar, and
the neighbouring state, Bahawalpar—but it borders
on Kashmir, long known for its productiveness in
gilk ; and receives the trade of Bukhara, the dyed
and floss silks of which have been famous for ages. In
our own times, much encouragement has been given
to the introduction and cnltivation of silk, both in
Bengal, in the N. W, Provinces, and the Punjab.*

The Punjab seems especially suited for silk worms,
particularly certain districts of it. = The only diffienlty
a8 far 28 climate is concerned, is the great heat of
the summer months. Everything but great heaf the
worms seem to stand.  Silkworm cultivation has
besn accomplished in Sweden and in Canada; in
England also attempts have been made. ) An Lnglish
lady, Mes. WrITBY, of Newlands, has demonstrated
the practicability of the English cultivation ; she ex-
hibited silk, hand-reeled, to the British Association,
and a splendid piece of silk woven from her British
cocoons was, it is said, presented to Her Majesty the
Queen.

The dxfﬂculty in England, (and this is felt also
in other climates,) is that the ordinary species of
mulberry produce leaves too late in the season, and
the young worms are hatched before there is food
veady for their consumption; but Mes. WHITBY,
overcame the difficulty by planting the species known
as Morus multicaulis, which produces its leaves
earlier than other species. There seems no reason
then that sericicnlture should not be carried on in the
aubmontane districts of the Punjab, and even in
many of the plain districts themselves; and it 18
sncouraging to notice how the experiment has been
determinately maintained, notwithstanding occasion-
ally failures. T.oss and disappointment will occur,
in almost every new undertaking, at one stage or
another, but happily we know by experience, that
such difficultics are often the forerunmers of un-
exampled success, and that they do mot necessanly
imply or prove that the theory is either faulty in
principle ox impossible in practice.

As early as 1847, silk rearing was  attempted ab

% The impoﬁauce and value of the sillc trade g not easily j

over-estimated.  As far back ag 1852, the imports from all quar-
ters were 7,248,024 1hs., of which 2,466,605 Ibs. came from China,
1,835:95116, from Bengal, and 3,445,4481bg. from other parts.
No doubt the estimates of later years would show n very much
larger quantity even than thig,

i

Lucknow, by (ApT. HOLLINGS, who had received
a supply of cuttings of the Morus multicoulis from
Calcutta ; the experiment was however suffered to
drop when CApr, Hounines left Lucknow. More
recently the experiment has been taken np with zeal
by Dr. BoNAvIA, some of whose cocuons are gxhi-

bited from the Lahore Mugeum.

Much earlier experiments were however made in
the Punjab, and earliest of all in the Cis-Sutlej States.
So far back as 1836, Dr. (toRpON, Assistant, to the
political agent on the N. W, Erontier, coramenced work,
He built a silk house, and planted mulberry  trees,
which still exist ; he carried on his experiments Tor
three years, the latter year appears to have been the
most stccessful,  Owing to DB, (GORDON'S transfer to
another appointment, the expetiment g'ra.dually fell
off. ;

Among the hill states, LorD HAY, noticed in the
valley of the Giri some wild gilk worms* which
formed their cocoons in the rainy weather, and ag
mulberry trees abound even up to Simla itself, there
can be little donbt of the success which would attend
the cultivation of silk. Mg. Copg, of Amritsar,
mentions the ' valley of the Gambhir, including
Sabatht, as a likely place. Sirmar and Kénuwar
might also be added.

At Tudhiana silk cultivation was attemptcd by
Cor., Sm CrAupE WADE, who tried with some
égos obtained from Ladakh in 1836, by D&, ANDER+
gON. This experiment was also cut short after two
years by the departure of its originator to Kabul.

At Hushyarpar, CoLn. ABBOTT, the I)eputy Com-
missioner (1852), attempted to rear the worms in the
jail 5 he obtained 56 seers of cocoons, of which 82
seers, were wound off, 8 seers were of coarse silk, 4
geers from the pierced cocoons, and 2 seers were of
floss.  Con, Arsort’s departure for England, drew
thig experiment also to a eloge.

| At several localities within the Kangra district,
silk appears to have been attempted. Mz, MACLEOD,
then Commissioner of the Trang-Sutlej States, writ-
ing of this part of the country says ;-1 would at
the same time point out the peculiarly eligible posi»
tion of Narptr (in the Kangra zillah), It is situated
at the foot of the hills, possessing as compared with
the lower plains of the Punjab a mild climate, and

¥ Both at Simla and Masirt a wild species of sille worm,
named by MR, O, WEsSTWOOD, Bombyr Hultoni, has been |
observed on mulberry trees, they produced small cocoons from
which silk wag reeled by MR, COPB.—Gee his Pamphlet on
#ilk, addressed to A, H. Socioty of the Punjab.
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it 15 the seat of & very largo colony of Kashm:rm,

 actively engaged in the shawl mannfacture ; one of

these, some years ago, set up an establishment for
repring silk worms, as a means of livelihood, which
however the nnsettled state of the times and his own
poverty obliged him' to discontinue ; but he is anxi-
ous to resume it if encouraged.” \

. Silk has been produced in the Mandi state. At
Paitar Kot, on the verge of the district, in 1854, AL
Baxse set up a manufactory, and produced some
fine cocoons. '

At Sujanpar in 1852 and 1853, there were several
Mussulmans, who for 8 or 10 years previously had
obtained silk and sold it at Batala for Rs. 11 per
seer pucka; a similar offort, was made at Mainakot,
Mn. Baryesg, then Commissioner of the Lahore

| division, expressed strongly his opinion  that silk

could be produced in any quantity, and that Govern-
mentt shonld set the example of its cultivation. e
added, that the Mainakot and Sujanpar silk factories
were proofs that the silk can be reared by the poorer
classes with the certainty of profitable returns.

The cultivation at Sujanpir, owing to the death
uf the proprietors, has disappeared,

At Amritsar, in former days, SIRDAR DEssA .

Smau, father of Lnnna SiNeH, reared some eggs he
got from Kabul, and produced silk worth Rs. 7 or 8 &
aeor 3 but he only reared for his amusement and from
curiogity, | Of tho present cultivation at Amvitsar, T

. shall speak hereafter in noticing the specimens con-

tained, in the collection, In the same way also, the
aceount of sericionlture in the Grardaspar district
under the management of JAFIR ALI is reserved for

‘the sequel, nnder the head of JARIR'S exhibited

nmples.

" At Tahore in 1858, an attempt was made on a

gomewhat larger scale: eggs were obtained from

| Bengal, and an expert Superintendent was sent up.*
o Kashmir eggs was also obtained, and it soon became
evident that they were far bettex suited to the pro-

nnce than the Bengali eggs. In 1856, the number
increased greatly, in fact it became heyond the power

-\ of the gardeners to supply fresh leaves enongh. A

large number of eggs and worms died, and what with
other costs, the out-turn of silk, (Rs, 11,000,) was
rather inadequate, There was about 5} maunds of
wound silk, and that of e‘ccellent quality.

At Gu]ranwalln, a man kept some worms reared
trom oggs he had obtained in Hazara. For three
years he kept them for his amnsement, bnt afterwards
dropped the cultivation, :

Af GquM; also the expea.-imeut was tried

9 This Supermtendent. MA”Dm‘vmnm.‘ sent home some of
#ho sills, which gained a prize at the Frenoh Bxhibition, 1855,

| (orrespondence;”’

In the Rawalpindi district, at Syadptr, below .the
Flazara hills, a silk factovy was started. Tt belonged
to MirzA SHARWALL, the descendant of the Gukurs,

| whose ancestors in their palmy days planted an ex-

tensive garden of 1,500 or 2,000 trees, the greater part
of which were destrayed by the Sikh army in 1848-49,

canse.  With the remainder, he established a small
factory, which' yielded him 5 to 6 scers annually
which sold for 18 to 20 R, per seer, at Peshawnr. MR,
CARNAC adds, that there ave many other localities in
this district, enjoying the same irrigation advan-
tages as Syadpaor, and sltm,ated ati the end of the same
range, commencing below  GHhaz cm the Indus, and
extending below Gandghar and Khé.npﬁr to Gungalh
in the Jhilarn.

| owing to the MirzA's strong fidelity to the British

With regard to Peshawur, COL. JAMEB, wriees ‘

rather unfavorably 3 he states that the quantity pro-
duced at Poshawur was never large (not more than

4 maunds, and that of a coarse quality) and he thinks

that the landowners would not be likely to take to
planting mulberry gardens ; he mentions that in Buk-
hara and Kabul, the mulberry is grown from seed, by
rubbing the seed into the twists of a rope, which i
1aid down in the earth ; the young trees are allowed
to grow till they are 4 or & feet high, when they are
cut for use,

This unfavorable opinion is howaven scarcely justi-
fied by the results of the recent experiments in Pesha-
wur, the details of which will be given in connection
with the notice of the Peshawur samples under this class.

The principal districts of which silk is imported
into the Punjab are Buhkara and Kashmir : the silk
is imported both raw and in skeins ready dyed ; and
notices of the various kinds are given in the sequel,
under the headings of Kashmir and Bukhara silk.
The silk trade in the Punjab is of great value, it is
stated by M. DAVIS, to be nearly :£200,000.* “ Raw
silk,” he adds, “is imported from Rokand, Bukhara,
Balkh, Khulm, Akbehg, Shibrgaum, Andko, and
Kashmir ; from Saiddbad, Murshedabad, Rampﬁr-
Baulis, and Radbanagi, in Bengal, and China vid
Bombay, No silk has been imported from XKhutan,
for the last four or five years, The raw silk is sent
from Amritear to all parts of the Punjab for manu.

facture :
Kabul.f

¥

* DAVIES' Raport on the Trade Resouroes of the N« W. Fron- {

tier, p. T4,
$The above information is collected from a variety of sources

put especially from ‘ The Golsctiond of the Punjab Government
Mi. DAVIES' Report ; and MR, CoP®'s Leo-
tures and Pmnpmeb on Silk in the Punjab, addressed o the,
Agri-Horticnltural Society, also from LIBUT, POSTAN'S Memo,
on the Silk Trade between Shikarptir and Khurigdn

raw silk is the staple import by way of
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CBEMICAL Noricw.—Silk is gecreted ina double ‘

Glament from two orifices at the head of thb worm,
communicating with two secreting glands one on
each side; as they pass out the two filaments are
glued together into ong by the secretions from a third
central gland, of a resinons substance,

The yellow color of silk is attributed to resinons
matter : accordingly a method of bleaching has been
occasionally practised, which consists in removing the
color by treating the silk with alcohol of a fixed gpecific
gravity, acidulated with muriatic acid ; after ' treat-
ment the silk is washed with aleohol, and thus is
rendered white, the alcohol acting as a solvent to the

© vesinons coloring matter, and the chlorine of the acid
aiding the bleaching., The spirit can be recovered, to
prevent waste, by neutralizing the acid withlime, and
distilling the liquid, when pure alcohol passes over,
The movre common method is to tie up the silk in cotton
bags, which are boiled for some time with soap, and
hleached, and as o finishing process, hung up in a
kind of oven esposed to the fumes of sulphur.

The native process is similar to the latter. After
boiling in a solution of sajji (carbonate of sada), the
sitk is washed sevéral times with soap and water, and
finally exposed as in Europe fo the fumes of sulphur,
It looses much. weight by this operation (4 or 5 chit-
tacks out of 16), showing that the coloring substance
iy a separable and ponderable substance, not inherent
in the silk,

The solubility of silk is a enrious property recent.

. ly brought to light ; and it is a property which if duly
investigated, will be of considerable importance, not
only as a means of detecting fraud, but as a usefnl
means of turning to account waste silk, floss, pieréed
cocoons, &e., &c.

In Kashmir it is said that paper is made, called
% veshami kigaz,” or ¢ haridf kagaz,” from the refuse
and pierced cocoons unfit for recling. ' The following
on the subject of silk solvents is an extract from the
Athenzam of January 17th, 1868,

#8ilk has been experimented on by chemists, and
M, Prrsoz finds that a preparation of chloride of
gine will dissolve silk, which fact at once suggests a
method for detecting the tricks of trade practised by
sitkweavers,  Much of the woven silk, so called, sold
by mercers and others, containg a large proportion
of wool or cotton, sometimes both 3 but now all mey
be discovered by an easy chemical process. As above
stated, the chloride dissolves the silk, but leaves
anfouched the wool and cotfon ; the wool in furn is
dissolved by an aqueous solution of caustic potash,
which leaves the cotton uninjured. M, OzANAM, in
a recent communication to the Academy of Sciences
a6 Paris, carries the question a step further by show-
ing that the several operations may be acromplished

| the silk is dissolved, leaving the wool intact.

in one single bath of ammoniuvet of copper. Let the
piece of cloth be plunged into this, and in a short
time the cotton disappesats ; at the end of three, six
or twelve hours, according to the strength of the bath,
Thug
the quahty and proportions of the materials of the
warp and weft may be leasily determined. - M. Oz
NAM explains that, by Mr. GRARAM’S method of dia-
lysis, it is possible with this bath to separate silk in
the  gelatinous form, taking cave to use for the poro‘ua‘
septuni & substance that does not dissolve in the
ammoniuret of copper, Parchment or paper would
soon disappear,  Having prepared a quantity of silk
in the gelatinous state, as, in fact, it exists in the
worm, it might then be possible to draw it out in
threads of any length and of any thickness, and thua
avoid the trouble of spinning by a process similar to
wire drawing. = Or silk cloth might be produced,
either by a process of pouring out and rolling, or in
‘endless lengths, after the manmer of papermakers.
And with this capability 'of reduction to the gelati
nous condition, we have the means for reconverting old
waste silk, woven or twisted, refuse cocoons and floss, |
to a nseful and valuable article of commerce, These
are a few hasty suggestions as to the way in which
these interesting chemical vesults may be utilized s

that many othera will shortly be forthwming ig not
to be doubted,” i

When silk is reeled, the thread as it i wonnd il

from the cocoon being twisted 'to give it strength, is
called “singles ” two or more singles twisted together
form “tram,” weaving thread, short or weft, When
two or more singles are fiisted together in a twist of
a direction contrary to that of the twist of the “gin-
gles,” they form which is called organzine, and the
art of performing this operation, is difficult and was
unknowt, in Englind, according to the Italisn e~
thod i1l the establishment of the mills at Derby in
1719,  The operation is called *throwing.”

The following are the most noteworthy
specimens of Punjab silks, connected with
the names of which will be found various
particulars of the local manufacture and
trade,

677 .~{ 1 Raw silk
Amritsar,
SEUM.

“1 have annexed a copy of the reports received by
Mz. Corm from Manchester,® throuph the Private
Secretary to his Excellency the Viceroy, upon ' \t’lﬂ
silk which he last year raised ab Amntsa.r. The

in skeing.

 Amritsar, Lanons Mv.

® Yixtrach from a lebber froma the Fingneial Commhdonar
to Government, 30tk ’May, 1863,

il



, ““ \"“»
| report in question is em

.M‘-Giaaa} oy 167

Copr considers the en
| to have beent completelys
: lumted sealo.  This year he. hag been mmsuccessful,
owing he considers o ‘the. delfeetwe character of the
accommodation supplied to his worms.
success of last year, the continued success of the

 Kashmirf JAE'IR, at no great distance from Amm,sar, j

‘and lus own expenenca gained during o series of

| expemments oxtending throngh the past ten years,

have satisfied him thaf if all necessary appliances
be ‘provided, there is nothmg in the climate of this

_paxt of the Punjab to prevent the profitable rear-
ing of silk worms,

. “The produce by JAFXR this year (of which a
\&pecimen accompanies this) is valued on the spot at
A6 or 17 R, per seer of 98 tolas, while M. Corr’s

has been valued at 25 shillings per 1., or 25 Rs. per |

soer in Eagland, which shows how great s difference
| in value results from superior reeling. = The quality
| appear to be quite equal to that imported from
the westward, and the main difficulty which JAvIR
' has expermnced is in preserving the eggs for which
i wol tempemtnre is indispensable. = This object

Lihe ‘,secugres by keeping them in a very deep  taik-

a, O unclergronnd room, at Majithia of Amritsar,
gl o Mz, COPE purposes attaining the same end
by sending fhem up to Dhurmsala. In the hope of
o opetatmna Dbeing undertaken: at Amritsar next sea-
son he has seem*ed from JAFIR 10 seers of eges ab 20
Rs., per seer.
678 -—[' 5575—5594; 1. Series of colored
i ulnlke. Bukhﬁrsi Locax Exurpirrox Cou- |

White. _‘
. | Orsnge.
 Xellow, “masti.”
. Bearlet. |
. Sosani(lilac). .
Lo Basni gulﬁbi n pale hlm-..w_
“Piazi,” pale pink,
L R
Pale green. | i
Grape colored, (a.ng(’xri)
“ Pistaki (ecrlor of pmttmhm—uut, bright light
green).
i Rea green i
« Zarati,” ememlrl eolor gﬂk Al
' 679.—[ 65614 1. Stlk ‘cocoons, reared
Al ab Kapurthalla. i an. Ji
‘3‘?‘]“’“ Hasoam. 8. Woentog, - v

1 tly favomble, and. MB,
gnmemt of last year/
ful, though on a very

But the |

| 680.[ 5615 1. Silk from

ﬂudh D, Bomwm
631.«—[ 5616 Hit D, Fmaabad Gudh
S Oummem, Esq.
 682.—[ 5617 18 ] Cacoons from Rashm:r.
683,—[ 5619 ]. Cocoons reared at La-
hore. NAZIB Knmm:rm.m Kuan,

68%.—] 5620 ]ﬁ Yellow gilk, and white
do. (inferior), produced by Nmzm Kaatk-
vLnAE Kuaw,

685.—[ 5622 ]
Cravprr Ivam Bucsn _ |
686.—[ 5623 . Rﬂw sﬂk. Bun ;
Rev. T, T, 8, HAUSER.
687.—[ 562728 1.

from Kangra.

‘ ‘coco‘bns\,‘

i i ﬁqrmg? eggs.

Bamples of  sills,

688.—( 1. Series of skeins (floss
gilk) from Bukhdra but

babort:  30cd ot Tahore. White,
black, green, crimson, orange, scarlet, 'blue,
yellow. Lamons Mussum,

‘The country bordering on the river Oxus and the
canals and water-courses from Samarkand and Shah-
i-sabz, isfull of mulberry trees, on the leaves of which
silkworms are fed. . Abont ten days or a fortnight
‘after the mulberry trees put forth their leaves, the
eggs of the silkworms are removed from the place
where they had heen preserved during the winter,

| and being wrapped in a cloth, are carried against the

naked breast, o still oftener under the arm-pif, Three
to five days ave quite sufficient for the little insects
to be hatched.  They are then placed in a vessel and
fod with the leayes gathered from the mulbumy;
after ten days the worms, according to the expression
of the Bukharfans, fall into their sleep or trance,
they take no nourishment three days romning, res
peating the same process every ten days, until the
time they begin to spin the cocoon. When these are
finished, the worm inside is destroyed by exposing
the cocoon fo the heat of the sun. Thab done, the
Bukharfans proceed to reel off the silk threads. The
quality of Bulkhara gilk is much inferior to that. of
Chinn, and even fo the French and Lombard m]ks,
both in color and softness.”

The silk annually produced in the, Bukhér& t.er~

* DAviEs' Report, p, 16,
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1

i tbry is estimated to be worth 15 lacs, ' The greatest
) . quantity is exported to India, | There ave seyeral des-
[ b eriptions of silk,

canels,

2, Vardnnzai, produced in the district of ﬂmt
narne to north-west of Bukhard,

4. Chilla jaidar, produced in the environs of Bu-
khara-—thls is the best,

\In the description of articles found in the bamrs
of Kabul by the mission in 1838, we find the following
account of Bukhara silk ag imported into Kabul, Raw

. silk chiefly of the fertile districts of Bukhara, Kohkan,
{and Kondaz, is imported to the extent of abont 4
lacs of rupees; abont 200 camel loads of silk, each
containing at an average 26 seers of Kabul, arvive
annually at this great commercial mart from differ-
enf, parts  In it original state it is usually of a gray-
yellowish color, and is sold at from 90 to 100 R
per seer, or 16} Ibs., English, It is here sorted into
different kinds, dyed of verious colors, and woven
into “ shija khani,” “ kdndyaiz,’ and other plain gilk
fabrics. It passes in transit to India and the Punjab.
It is imported also from Herat, Mashhad, Shahr-i-
aabz, Yarkand, Khulm, and Mazar, and is veared at
Kabul in small quantities. | It is generally of gix dif-
ferent sorts. *Imams,” “kundazf,” “ charkhi.” « lab-
i~abi ” “shahr-i-sabzi,” and ¢ kokhéni,”

689.— 5549-50 ]. Silk from Nirpir,
Bie (two‘ samples). Locan

o CoMMITIER,

690, 5633 ]. Silk, Locan Exmisr

(}njmwﬂﬂa, 108 ComMITTEs,
691.—[ 5640 ]. Cocoons reared at Guj-
Gn'r‘a i ‘rat,  Locau Exaisirion
ity ComMmrrmms.

692.—[ 5641 1. Bilk recled, from do.

In April 1863, a few chittacks of silk worms® eggs
were supplied to the Deputy Commissioner of Gujrat,
The ordinary précautions only were taken in secuving
the hatching of these eggs. The worms were placed
in an empty honse in the fown, and were fed with

fo some extent in the neighbourhood of Gujrat.*
693, 5657 ]. Silk. Looar Exnisi-
Dera Ismail Khap, Trox CoMmrrmax,
694.—[ 5604 1. Silk, from Bukhars.
Peshawur, ~ Xooar Commrrrss,

* 1LoCAYL EXHIBUTION QOMMITTRE, Gujrﬂt.‘

1, Lab-i-abiy produced in banks of rivers smd‘

the leaves of the native mulberry tree, which is grown |

695.~( 5665 1. Series of silke dyed at
Peshawur, the silk being the produce uf i
Bukhara. ‘

696, —[ B666-68 ]
in Balkh,

[5001) La.b-i-ébi‘silk, from Bukhara,

/[6002] Charkhbi silk, from Bukhard,

[6003] Kokhdni silk, Kokhan. |

The silks of Bukhard and Xandahar are im»
ported either vid Shikdrpar, through the Bolan
and other western passes, or else to Peshawur
by the Kbaibar and other northern passes,

The following are the descriptions of the raw silk
with the prices of each in the Shikarptr bazar, im-
port duty paid (at Rs, 1-6-0 per maund): -+~

1, Kokinf, from Bukhira (produced in Torkis
tan), price at Shikarpnr, Rs. 10 per assar,» !

2. Tonf, from Herat ; price Re, 13-12-0 per nsgr,

8, Bhal-bati, from Herat ; price Bs. 15-10-0 per j
agsar,

4, Nawabi, from Bukhdra ; pnce Rs, 14—12~0 pexr
B88AT,

5. Gheiling, from Kirmare and Yazd ; pnce R&
9:0-0 per assar. :

6. Kalachir, from Herat ; price Rs 9 per assér

The value of annual imports may be about Ra,
50,000, aud the route is through the great pasa of
the Bolan.

A quantity of Kabul and Bukhérs silk i m a}so i
ported into Miltan and other places, to meef ‘the
demands of the great silk factories, The followmg
account of silk at Maltin has been communieated
by Limor, CorpyN, Agsistant Commissioner,

It has been ascertained from. the best and most
reliable sources that abont 300 packages of 1st,

2nd, and 8rd quality raw silk, weighing in all 750
maands, the price of which averages to Rs, 8,75 1000,
are imported annually into Mdltan from Kabul,
Bukhar, Khordsin and Herat, Of this, 225 mannds,
valuing Re, 1,12,500, are exported to the followe
ing | places, viz, Bahawalptr, Karachi, Bombay,
Dera Ghaz{ Khan, Shiksvpar, Sakkar, Haidara-
bad, Btrathandar, Delhi, Pawrakkabad, Bikanir, Sir-

Silk from ‘A»kcha,‘

* 8ilk, raw und prepared, is welghed at the rate of 908 Shis
karpor Re. t0 1 assar; 90} Shikarpir Be. equal in weight
88 new Company’s, The present exchange bebween the pwa
currencies is 944 Company’s per 100 Shikarpir, or 5% per cent.
in Zavor of the former, ' Nos, 1, 9, &, and 6 of the raw silks,
above enumerated, ave prepared for weaving, and dyed ab
Bhikarpir ; the Bhol-bafee and Ndwabi (Nos, 8 and 4) are ma-
nufactured ab Rorl, on the opposite bank of the Indus, futo &
coarso sill Tabrio, kmown as daryel,—-LiBUD, POSTAN'S Memo,
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‘ '¥a, Ajmir, Benares, Lahore and Amritsuyg &c. ; 225
' maunds of eleaned silk, after being dyed yarions

colors, valuing Re. 1,12,500, are also exported fo.

- Jhung, 'Karichi, Pindibhuttian, Chiniof, Bunnoo,

Dera Ghazi Khau, Dem Ismml Khan, Lela, and Salk+
AT

The rema.ining 300 maunda of silk, priced at Rs,
1,350,000, ‘after undergoing the process of cleaning,
are applied in the mwnutucture of the following des-
eription of fabrics, viz, dopatta, daryai, gnlbadan,

| s, mashru, and| lunghi, which are partly used

here and partly exported to Shikarpar, Haidarabad,

Bakkar, Kavdchi, Dern Ghgzi Khén, Dera. Ismail

Khan, Leia, Jhung, Chiniot, Kamaéliya, Lahore, and

 Amritsar,

"The followmg g an nccount of the approximate

‘cost of dyeing i—

: Kirmji, or crimson, 2 Ra. per every seer of silk.

Sabz, or green, L W i
_ Siyah, or black, 1 ” »
- Zard, or yellow, 1 5 i
Guloi-énﬁr (4. e. searlet), 8 Rs. e

‘ : ‘Sufed, or white, 6 Rs. ‘

. 697.~—[ 1.  Cocoons rea.red at Pe-

"shawur, with the silk reeled from them, LA-

Hmm Museym,
The following is derived from Mz. SoAr-

LRTT’s account of the rearing of silk at Pesha-
wur, dated 11th July, 1863
\The stock of ' eggs to experiment with was as fol-

lows 1o
eo]aa from Jal&l&bﬁd procured through MUuRAM-

| MAD Azim, Puracha.

16 tolas from Bukhéré, throngh JAN MUHAMMAD,
”1‘4 tolay, acclimated (from last yenr’s ontsturn).
1120 tolas, procuved thraugh LIDUTENANT POW-

‘ :LEII"X‘ from JARIR ALI, mnkmg u total of a little
~ more, than* 43 hs,

Three parts of the district were selected for the

| expenmemlﬂ, Peshawur itself ; (2) the village of Kha-~

28n4 in the Da’adzai pergunah, the locality of previ-
oug experijuents ; and (8) Charsadda, beyond the
Kabul riveryin the Hastnnggar tahsil.

The. thu\mdda branch, though personnlly guper-

 vised by Mun AMMAD KHAN, failed altogether, The

oggs are smd\ Mot to have hatched at all 5
them had been p“ocurg‘l from Bukhérs and part pro-
duced at Peshayi v, The canse of the failare hag not
been explained. 3 uttrihuﬁe it to some mismanage-
ment of the ef.r.g\z i as regmds clmmte, Charsadda

i part of

vavies little from I\ hawur,

The Jalalabad é‘;;\ ( were tried at Khamﬁna. MD’H-
AMMAD KHAN'S fa) y, accust;omed to he empl(;yed in

il
W
1}

this way for the past two years, undertook the manage-
ment, and were snecessful,  The only accommodation
the worms had was a primitive guest house, or hujra.

The Peshawur silkery comprised the produce of the
120 tolas of eges got from JAPIR ALL  JAN, & sillk
grower in former times, was immediately in charge.
The rooms over the eastern gateway of the Gorkhatrf
afforded ample and suitable accommodation,

No artificial means were employed to assist the
process of hatching. The eggs were kept in an open
basket on the sunny side of the room, average temper-
atare 76% | I have had reason to regret the omission
of artificial aids. The hatching was irregular, and 24
tolahs of the eggs showed no signs of mahty mores

over, the latter worms were inferior, aud pmduced bad

cocoons,
The worms appeared axmultaneonsly with the mul-

berry leaves (7th March), = They were removed daily.
For the

into large wooden {rays placed on the floor,
first few days the tender leaves carefully stripped frons
their branches, were supplied ; but as the worms grew
stronger, the branches themselves were strewn over
them.

The consumption of leaves rose from two to fitty

loads a day.  According to experiments made in

France, every ounce of eges requires 20 quintals of
leaves,  The Peshawunr worms must at this rate, have
devoured 85,120 or 212 1bs., for every ounce of silk
they subsequently produced. There was some trouble
and a good deal of expense in collecting that supply.

\ The zemindars objected to the use of their planta-

tions, and justly so. The mulberry is, with rare
exceptions, the only tree that grows abundantly about
their fields, and affords them shelter during the sum-
mer months.  Our supplies had therefore to be drawn
from trees growing along roads or on (overnment
Isnds,

Three kinds of mulberry ﬂounsh in the valley.

The white variety ( Morus alda) is the most common, -

and was principally nsed. In an experiment con-
ducted by LisurENANT HUDDLESTON, lettuce was
substituted for a time, and as far as Ican judge,
with no inferior results. He had procured some eges
for a friend 3 they were forgotten on the mantle piece,
The next intimation of their existence was conveyed
by the worms themselves. They were prematurely
batched owing to the heat of the chimney ; and in the
absence of mulberry leaves, had to be fed on lettuce.
The natives, however, look on the mulberry leaf as
the only natural aliment of the worm, and this view
is confirmed by the experiments instituted in ddferent
parts of Europe,

The average period of the worm’s existence anterior
to the production of the cocoon, proved to be fifty
days. There were the usual intervals of sickness

bA:
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-duﬂng which  the worm declmui all nourishment.

As soon however ‘as it ‘cast its skin, ity activity or
- rather appetite returned,

Abont the fifty-fivst day it gave up eating altoge-
ther, and moved ahout secking a quiet corner wherein
to undergo its impending transformation.  The time
for spinning had now arrived. Tight bundles of
brushwood were arranged along the trays and wore
soon covered over with cocoons in their various stages
of developement.

Forty-eight hours appeared to be the average
time occupied in the, formation of the cocoon, = The
worm though no longer visible to the eye, is known
fo exist by the noise produced by 'its labors,  As
soon as this noise censes, the cocoons are gathered,

On the whole the worms were as healthy as could
be expected. Here and there some assumed the
jaundiced appearance unmistakeably indicative of
disease ; these were at once removed to avoid con-
tagion.

Al disesses are ‘aseribed to e:ther——-«ﬂrat, the use
of damp floors or Ieaves, clectrical state of the atmos-
phere, oyercrowding, want of ventilation, insufficiency
of nourishment ; and these ascriptions have beon corro-
borated by European experienices secondly, the presence
of evil sprits and of unclean persons. I need hardly
add that these subtle encmies of the worm have as yet
evaded the closest European serutiny.

It is a lamentable fact that the diseased worm
cannot be doctored, so in the absence of means of
cure certain preventives are adopted, such as ventila~
tion, cleanliness, fumigation, The first two call for
no partieular remark. The third is & simple process.
Earthen stoves lighted in different parts of the silk-
ery are occasionably sprinkled over with ispand”
(Persian), a grain to which native superstition ag«
cribes the virtue of scaring evil gpirits.® T am at
present unable to say whether it possesses any value ag
# disinfectant,

Digease however is not the only enemy of the
worm. Rats, mice, and birds have to be cqually
guarded against, The Khazdna silkery suffeved con-
giderably from their depredations, as the accom-
modation was not such as to afford immunity from
their attacks.

The cocoons varied in gize and color.  The largest
weighed, deducting floss silk arid worm, abont 5
graing, the smallest scarcely a grain ; most were of o
light, yellow color, while the rest were either straw-
colored or white. . The first are sa.xd to yield the finest
silk.

* Istand or “harmal,” peganum harmala's the wild vue of
hotanists, abundant on waste ground in the Punjah,

The outgtnrn was separated into two parts, | About
12 geers were deposited in a cool place. The chrysalis
continued dormant nearly a week, after which 'the
full ‘grown moth foreed its way out.  The process of
regeneration  oceupied two days, resulting in| 115
tolas of eegs; each female moth contributed on ‘ari
average 250 eags, weighing nearly 11 grains.

No  attempt was made to keep the female moths
separate from each other during the time ofi laymg,
or subsequently to select from the eggs produced ;
but these points are of considerable importance,
and as sériciculture extends in  the valley, the |
establishment of a shed for the re-produection of
healthy epgs will become very desirable,  Nine-tenths
of the diseases that decimate silk wortmns, are no tonbt
inherent in the eggs themselves. it

"T'he second bateh of cocdons intended to be teelod
needed different treatment, | X involved the ungrate-
fal task of destroying the worm. It has just been
| remarked that the moth forces its way out of the
cocoon ; and although in doing so it does not break
the filaments, but simply pushes them aside, the puno-
ture ig fatal to the reeling process. | The cocoon gets
| filled with water and sinks to the Hottom of the basin,
thus rendering the unwinding impracticable,

To avoid this, the cocoons were exposed to the
sun for a few hours on fhree daysy conseentively.
This treatment generally suffices ; but to make cer~
tain some of the cocoons were i’xpped up, and ‘the
chrysalis was pricked. There wils no sign of anima-
tion, otherwise a longer exposnure had been necessary.

The next operation was. the removal of ihe floss
silk, or the white filaments enveloping the cocoon,
This was easily done with the hands.  The cocoo‘ns’
were now ready for reeling, !

A cocoort may be nnwound with the hand The
filament is found to be continuous, and in the largest
cocoon, measures nearly a thousand yards ; but ag
it is ‘too fine to be of any use singly, and mere
hand-labor would be too tedious and &xpensive, the
aid of machinery has to be supplied. = In Euwropo there
are various contrivances more ox less complicated,
The gimple method adopted here is almost identxcal
with what prevails all over Central Asis,

The cocoons ave thrown into the basin, which
ig previously filled with water and heated. = A few
minutes immersion suffices to dissolve enough of the
gum to loogen the filament, The mags is now heaten
up with a switch, to which the dlsentangled ends of the.
silk readily adhere. These ends having been drawn
up are put together in numbhers proportioned to the
thickness of thread required, and are then passed on ‘
to the reeling machine, in which the thread fivst passes
through a narrow eye or loop, over a pulley, and then
ig fixed to the recling bobbin, 'The loop or eye pres




- Division 11,

171

N

' Sub-Class (D).

i | vents' 1mpunms pasamg ‘on and reduces the proporhon

of gum in the thread. The average number of fila-

* ments eomposing the Peshawnr ‘thread (double) is
"eighty. i

| Two men ave required to conduct the opcratxof:

While one forms and watches the thread, the other

* reels it on the bobbin. “Ahbout & pound of sillkk may

. berecled per diem. |

' The arrangement is, however, defective in a waterial

‘ point. 1t fails to produce sufficient evenness in the
thread. i
. The fotal quantity of silk produced. was 25 ms'
In ad(htmn to this there were
10 Tbe. of ¥smrnukh,”” or coarse ends.
8 ” of punctured cocoons.
’ 52 ok refuso (Hloss-gilk, &e.)
| The following ecalenlation will show the relative
‘ pmpomons of the consntuem parts of the cocoon t-—

i bgs | 0%
i 000 COCOONSE, welghed SO B
Deduet flosssilk and 1mpm'1t1es} 0 6

. adhering thereto.
Worm a;ud glutmous mabtery k. 018
Balance, or silk, .. BRI HE

. 'The nverage qmmt)ty of s11k produce from cu.ch o=
‘coon is two grains,

Tt will be interesting to compare the gilk produce
here with that imported from Central Asia a8 re-
gards market value. This articlé is not imported from
| Kashmir, and the European produce is too superior

to admit of any comparison,
A ! Price per Peshawur
f ! geor of 104 tolag.
' No. L, Poshawnr, e 16 Ra.

\ No. II., from Vardanzai, 17
5 Thls is the best silk procurable at Peshawur. Its
o ‘supemerity consists in the finencss and evenness of its
 thread. Vardanzai is ohe of the seven “ tomang,”
or' pergtms,hs of Bnkhﬁra, ‘situated about 35 miles
north west of the capital on the caravan route to

e

ELl

Orenbur or Troitska.
"No, , from Akeha, in the rovinee
e e sl e } 16.Re.

' No. 1V, Lab-i-abs, comuptly called] 4
Nababi from Bukhdra, } i

Burnes” in his papens on the kingdom of Bukhars
remarks with reference to this silk s

“The most valuable insect is the silk-worm, which
is reared in all pavts of the kingdom whete thero is
watdr,  Bvery 'stream ox rivulet ig lined with the
mulberry, and the most extensive bpcmtmng are car-
vied on along the banks of the. Oxus, where the whole
of the wandering tribes are engaged in roaring the
The silk of the Lab-i-abi or banks of the

e

ingget.

Al

| ¥iver, as 1t is termed, is the most valuable, both from
xthe goftness and fineness of its thread. |

| The Lab<-abi districts extend along the Oxm and
are called

1, Néaréz, doei 8. Chiarjas,
r2. Kahi, R R 0TS j
No. V., from Khulm,called charkhi, = 18 Rs.
0. VL, from Kuktmd, 1 i

Putsxmnt to this experiment, a m(‘etmg of the prin-
cipal members of the commereial community was
called, and the whole subjeg:t was diseussed. All pre-
sent agreed in the ﬁesxrablenlaBS' of extending opera-
tions, and in the macessnisy for exemons on the part
of the people themselyes. Tty was Tesolved that a com-
mereial company should be formed. A paper embady-
ing the following proposmons was thereupon dmwn
up and signed ;- :

1. That a company be formed, consmf.mg o:E ﬁwenty‘ i ;

shareholders paying Re. 50 each, !
TI. That members possessing land cultlvntc e
many acres as they can spare, with the mulberry, on
the condition of being reraunerated.
1L That the Paracha members mrange to pro-
cure a supply of eggs from Bukhara and elsewhere.
IV. That three or four families of silk rearers be
invited over from the nearest silk growing districts,
and encouraged to settle at Peshawur,
Active measures are on foot to engure the stc-
cess of this object,
The supply of eggs for the ensuing season w1ll
probable be ==
115 itolahs acclimated at Peshawur,
160 from JAFIR ALI
360 from Bukhdra.

‘ 685 tolahs, or nearly 16 1hs.

The silkeries are intended fo be as numerouns and
as widely scattered over the district, as the agency
at command shall admit of.

Abont 32 acres of fresh land are being planted
with the mulberry, It was intended fo introduce the
large leaved species (Morus multicaulis ), but the
lntest trials in Ttaly have shown that it is not suited
for the silk worm.

An invitation has been sent to some families of
silk rearers to immigrate from Kujja, a district in
the vicinity of Jalilabad. I am agsured theve will be
no diffichlty in effecting this.

The families thus obtained, with those n\ready in
the valley, will afford all the necessary subordinate
agency, while the members of  the company now
‘formed, will undertake the direction and supervision,

1t will be interesting before closing this nomce of
the Peshawur samples to give the vesults of a micro-
seopical exﬂmumtmn. slmwmr' the breadths of the

bk
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" Bilaments of these and other silks.* DR, BROWN writes,
T have examined microscopically the specimens of
silk sent by yow, snd that I find the diameter of the
' {hreads varies considerably in different specimens.”

“Tn No. 1, the diameter was 48 of an inch ; No. 2,
44 of an inch 5 No.' 8, w8y of an inchs No. 4,
i of an inchiy No, B, 284 of an inch 5 No. 6, nifv
of an inch, Subsequently, I examined two specimens
of silk brought by ¥. Covx, EsQ., and stated to have
been prepared by a native named JAwiR: I found
them rather irregular in the diameter of the thread,
‘but the average breadth was 41y of an inch.””

il 698.—[ 1 Cocoons, remred by
i Gurdaspm'. Jarir AL,
699.—( . Beries of Raw silk,

reeled by JAFIR AxL

The following is extracted from MR, POWLETT'S
account 6f the Glurdasptr Sericiculture.

Ofr my way to Durresh Pattan, I ascertained that
considerable intevest is felt by the neighbonrhood in

JARTR'S proceedings, increased no doubb by the jeas

lousy he displays lest any one unconnected with
himself should aftempt silk cultivation, which he
wonld fain keep as s monopoly in his own family. I
was told that many would be glad of eggs, but JAFIR
had refused to part with any ; and indeed, would al-
1ow 1o one near his worms, not even his own son, His
gbjection to allow any one to approach the worms
does ot srise ®o much from jealousy as from &

ness among silk worms is T believe attributed all
over Asiat JAFTR told me that English gentlemen
were alone permitted to see them.
sl On my reaching to Durreah Pattan, the first thing
e e Jawre insisted on showing me was the medal obtain-
bt od for him by Mz, Copn, from the Agri-Horticultural
Society. He carries it abont with him and seems not &
little prond of it. Ho told me that he had beon estab-
lished at Durreah Pattan some 20 years, and that he
originally learnt sitk rearing ab Peshawnr, where
formerly valuable silk was raised : there were two
establishments for the purpose when he was there.

* The menst ta avo obtained from the Repork by Dr. T
E. B. Browx, Chemical Examiner for the Punjab, in his lether
to the Financial Commissioner, dated 15th August, 1863,

4 The same prejudice exists on the parb of ' the men (usually
of the hearer or kahar caste) who tend the tasar or wild eilk,
From the time when the worms are hatched and placed upon bhe
trees in the forest which they have previonsly prepaved for their
recoption, they will wateh carefolly thab nothing from without
may come near them., keaping themselves ob the same time mosh
. punchiliondly apart from all thab might render them ceremoni-

ally impure,

superstitions fear of the evil eye, to which fatal sick-

*

T particularly questioned him regarding his stock of
egs, smd the measures he adopted for preserving them
during the heat, as L was anxious to ascertain whe-
ther thee was any trace of deterioration in the worms.
from plain raised eges, or whether renewal from the
hills was benefieial,  He assuved me that go far from
deteriorating, acclimatised eggs were far better than
hill raised, as the latter produced in the plains sickly
worns, many of which died in skin casbiﬂug‘-, on his
commencing business he found it necessary to procure
eggs from Peshawur as the Kashmir stock he had
was nnprofitable, and ever since, that is for 20 years
and upwards, he has raised his own oggs, keeping
them doring the hof weather in a taikhina at Ma-
jeotha in the Amritsar district. This method of
preserving them ig mot however sutistactory, as from
a fourth to a thivd is slways destroyed by the heat.
Jarir showedgne a quantity so destroyed, for the
most part the heat had dried up the eggs without
hatching the worms, Those thut survive the heat
are not injured but produce as healthy and fine worms
as it the eggs has been kept in & cool climate; this
the state of JAFTR'S own worms clearly demonstrat-
ed, but it wonld undoubtedly he a great advantage to
establish (when silk cultivation has extended itself)
a depdt on the hills whero eggs may be kept during
the hot weather. The carriage backwards and for- |

swards wauld probably not cost 2 annag a seer, whereas H

the loss by keeping them in taikhinahs in the plains
is (reckoning their value at Hs. 16 a seer) 4 or 5 Ra.
a seer; out of taikhanahs tho eggs cannot be pregerved
in the plains at all, 5 A e

None of JAFIR’S worms had commenced spinning
‘when T saw them (April 7th): they were of various
ages, some would begin spinning in four days, some in
six, some not for ten or twelve or even fiftecn days ;
those last three sets were not of much value.

As I was under the impression that the silk worm
was very delicate, I was much surprised o find JA-
w8, thongh under such poot shelter and so crowded,
looking g0 fine and well, Two old pauls and five
or six sheds both very low, and the latter ill-ventilat-
od, contain the whole of his stock, A hovel 80 foot
by 16 feet scarcely high enongh to allow a man to
gtand upright held sufficient to produce three seors of
silk: there was nothing to keep them off the gronnd
beyond the accumulation of mulbexry hranches, which
were romoved but once in ten days. They ocenpied
the whole ground of the shed, with exception of &
paggage 14 feot wide down the centre. In the pauls
the worms lay as thick as in the sheds, there was no-
thing beyond a single fly to keep out the raysof the
sun, for such troes as were near the pauls gave little
shade. i

In answer to my queries sbout the value of the
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‘ aross. breeding, never having tried it.

 Sub-Class (D).

; mlln he pmdueed, JAFIR told me that lmt yezm he
| gold it at Rs. 15-8 & seer, and this seemed the average |
‘rate; As 1 happened to have made notes of the

value ab Peshaywur, of different descnptxous of ims

i pmt.ed silk, T can assert that the above is a higher |

price than is there obtained for the common Kokan,

Bokhdra, and Khulm silk, and within a few annas

of the valte of that called Lab-i-4bi, which is raised
on the banks of the Oxus, where the best Central
Asian silk is T believe produced. JAFIR himself ad-
mitted that his proﬂts were amply remunerative, and
the impression in the vicinity is that he is wealthy,
and that too in the face of the considerable dlsacl»

‘ ‘vuntnges

JATIR informed e that a seer of good seed (eggs)

: ‘l shofuld produce 21 scers of silk, or if the silk is sacri-
. fied, t.he samie weight of eggs 3 for it is said that the

amount of seed produced by a given number of worms
is equal to the amount of the silk which w ould be

 yielded by an equal number, and this the price of seed

| (16 ropees a seer) in Kashmir bears ot The amount |

| of silk thabt a certain number of cocoons will yield

| varies vory much ; JAVTR fold me he had sometimes

ot two seers of silk out of one seer of dried cocoons,
bt sometimes not even one seer: the hest cocoons
ghould yield one scer for five. He knew nothing of
. He raises silk
but once s year, L believe if is possible to have a second
ctop s but JAFIR said. that it could never pay as the
leaves lose the mourishing properties in the heat of

‘summer : he scemed to think too, that young tender’

leayes weve necessary for the young worms. I should

./ think JAFIR was right on this point with refercuce to

gilk cnlture in the dry plains, thongh in the hills 1t

| may be different. He feeds his worms morning and
| evening. The leaves shonld be as fresh as possible ;

but; are dangerous if ngen wet,
JarR winds his own silk ; he said that he could

~ wind four seers a month, working up to 12 o'clock in
., the day, whmh over a fire in the hot weather is as

much as hie can comfortubly manage. If hard put to
it, hie could wind six seers a month. When winding,

| threo assistants are necessary to keep up the fire, &c.

The dry branches of the mulberries from which the
Teaves have been stmppecl, are sufficient to keep the
pot thatb holds the ¢OC0ONS boiling, %0 he is put to no
further exptmse for fireswood. ' The eocoons from

.which moths have been produced are worth 2 Rs. a

seer; being many times lxghter than cocoons contain-

_ing the chrysalis, The latter cocoons when dried vary
{n valugé from 8 annas to 1 rapes wseer,

~ Move recently various relatives of JAFm Ivie bk

to growing silk, and the following extract from a

lotter read to the Agri-Hor. Society of the Pun]ah in
July 1868, will sh«sw how they sueceeded, il

| reeling silk from his wife, who has learned if; from

‘bought another half seer at Sajanpdr,

'The following is a statement of the financial result of

One of the persons alluded to is named’ SUﬁiiAN
he is the son-in-law of JARIR, and learned the art of

her father. The expenment described was made i in ‘ :"1}
186800 i

#SUBHAN had half a'seer of eggs of his own, and il |
He hired
the ante-room of a Hindoo temple fot Rs. 5, and has,
notwithstanding the losses he incurred, obtained co=
coons enotugh to veel hetween 13 and 14 seers of silk,

his operations, which shows that silk rearing is profit-
able even on this small scale. Tt is beyond a doubt
that silk rearing would extend rapidly amongst the
Mahomedan population in | the neighbourhood of
Nainakote, Nerate, &, if the cultivation of mulberry |
trees were largely encouraged in the perganah e

“ Qlost of one seer silk worins' eggs, Ry, 11 0 0
4 of mulberry leaves, PR SR
"Paid coolies for gathering and i
bringing in, } " 25; 0
Houge-rent, b 5.0

Own wages, caleulated at 5 R,
for & monthg, for tendmg SRS G
worms and reeling,

Wages of am assistant, ab R.s. 2-8 FORiRalD LR
Cleaning sxlk at 12 As. per seer, ', 10 '8
lnterest on money borrowed, o, 0 3
0
8
8

Total Rs iy 102

Nett proceeds of 14 seors of silk, 204
af Rs, 16-8 por seer, L

Leaving a  nett profit on Lhe 102
season’s operation of, SN e

or more than 108 per cent. per annum,

“JATIR tells me that he will turn out aboub 85
seers of silk and eggy, which at the same rate will
have yielded him a profif of Rs. 270..

 There ig no reason for believing that SUBHAN has
understated his expenditure (the tendency would be the
other way) anck I know that the silk realized the rate
he mentioned,

« Besides the silk reeled there are about 2 Rs,
worth of cheshum (refuse), and he has one seer of
eges for next season.

%1 collected matorials in 1862, from which T esti~
mated, on fair grounds, the total ont«turn of silk in.
zillah Girdaspar at, if I recollect right, 56 Lahori
seors, equal to nearly 140 pounds, valued at abouf
8560 Ra.

« 1 have now ascertained that the ounf-turn of this
year has been about 80 Lahori seers, or about 195
tha., produced in the following proportions s~

JARIR AL of Dereca, 34  secrs.
 ROMANA, his son, G
ALLADITTA, his brother-in-law, &
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FIAA, nnother bYother-in-law, | 4 seers,
SUBHAN, his son-in-law, i
MUSTAN SHAH, of Sajanpir, 14
Tatal, 78 e
“ Begides, they hme amongst them about 10 seers
of cggs for, mext year’s operation ; the yvalue of this
year’s silk is about R, 1,880, showing, an msprmement
in mouey value of abou Rs, 500, and an inereage in
quantity of 85 T8, ' JAFIR has obtained a grant
(of 10 ghumaos of land in the Shakarghar perganah,
Cfrom an over large encamping ground, and has ap-
plied to me for cuttings of the Chinese and Philippine

Tsland mulberry plunfs, which ‘he' shall have to the

extent of my means,”
700,—] 5692-99 ]. Series of skeined
. and twisted silk, dyed at
Kaghnr Srinagar,  White, black,
Turkis blue, erimson, scarlet, and groen of
three shades.  H. H, Tas MABARATA.

T Kashmir the houses where the silk worms are
kept do not differ from the dwelling places of the
inhabitants ; indeed, in many instances the raisers and
their families live under the same roof with the
worms, The single spacious loft Which ordinarily
constitutes the upper storey of the houses occupied by
by the lower orders in the valley, is generally the
principal breeding room. The silk raigers (called
“ Iirm kash ”?) do not confine themselyes to the pro-
Auction of silk, but are either agriculturists or shaywl
weavers besides.  One individual hag not usually
charge of more worms than are sufficient to produce

30 seers of silk, ' The eggs begin to hatch about the |

niddle of April, and during the first few weeks of the
yorm’s existence, an untimely fall of snow frequently
injures the owner’s prospects ; this year a fall in May
did much mischiet. Dronght, as it affects the'yield of
mulberry leaves, is no less baneful, 1t is satisfactory
to know that the interests of the Punjab silk raisers
can never suffer from unseasonable cold, and he will
thus have an advantage over his brother of Kashmir,

1 was informed that for some years past there have
been unfavorable seasons in Kashmir, but I could not
discover there was any kmnown disease among' the
worms 5 nndne cold or drought and the difficulty of pro-
caring coolieg to collect leaves were the eanses assig-
ed. Paucity of laborers is a serious obstacle to silk
cultivation in Kashmir ; in addition to causing the
worms to be insufficiently fed it must occasion a
want of proper cleanliness. The importance of
this last, however, is not fully apprecinted by the
raisers,

In the plains the worms exist for 88 or 40 days
only before they begin to spin 5 but in Kashmir, ow-

ing to the comparative eoldness of the climate, they
live nearly twice as long. This then is a third advan-
tage over Kashmir that the Punjab possesses, for the
expense of attendance will of conrse bein proportion
to the length of the worm’s life, and I presume the.

| same is true of the quantify of food congumed, Round

Brinagar the spinning seemed to'be at ' its helght at
the beginning of July. ‘

A fourth adyantage the Puujab may hn.ve will be ‘
snperior winding (the Peshawur and Bukhara wind-
ing even is far better than the Kashmir) ; and a fifth,

and the greatest of all, will be an immunity from an

oppressive silk daty, and a hamaslng mterference on
the part of the Government, | |

No pa.rtlcula,r precautions againgg cold are meces« |

sary for preserving the eggs during the wintter 3 they
are usually kept in an earthen vessel, with the mouth

of it secured (of course the vessel must not be placed |

any where near a fire, otherwise the eggs wxll hateh),
1 do not speak confidently, bnt asfar ay I can make
out, excepting that mulberry Jeaves ave procurable freg

“of cost (a boon equivalent to less than half the amount

of tax exacted), a greater facility in' preserying the
eges is the only decided adyantage, which Kashmir,
as o silk raising country, has over parts of the Punjab

plaing; and thig is not a congiderable one, forgpes

will probably be conveyed to and from the hills for
less than one per-cent. of their valoe, A :

1 heard of several attempts in Kashmir to raise a
second crop of silk during the year, but none had been. 4
successful,  The failure was attributed to tbe unfit-
ness of the old mulberry leaf for the youug worts,
L imagine that the leaf loses its nourishmg propeb
ties a8 the season advances,

The male’ or fruitless mulbm'ry (khn.ssee) i in
Kaghmir the kind most valued for its leaf 5 which, as
has ‘been remarked by M®. Cops, is due to the leaf’s

| obtaining the share of nourishment which in other

varieties 18 diverted to the fruit.. The leaves of the
“Shah tut? (not the Punjabi “ Shah tut,” bat the
large crimson  fruitbearing English mulberry) are
gaid to be bitter, and almost useless for silk worms,
though many of us in our younger days bave fed a
few upon them, The other three kinds (the small
black, white and purple, fruit, bearing * Siyah tut, !
 Chitta tut,” and “ Bara tut. ?) are all equally valne-
able I believe, buti inferior to ¢ khassee.” Tn Kotihar,
the south castern part of the valley, I saw a planta-
tion of grafted purple mulberries, the leaves of which
were very fine. It had orginally been planted for

' fruit, there was no lack of trees for leaves in the neigh-

bourhood, but the owner told me that he foumi ailk
worms henfitted much by a few feeds from these
grafted trees’ just before spinning,  When the worms
are young he thought these leaves wouldbe too strong
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| very large out-mm, but that must

fm"them, but he had evidently nevnr maﬂe experis
ments with any care, Probably the worms would be
strong enough to thrive on’ \the grafted leaf after their
first casting, and up to that pnmod they would con-
some but a amall amount of food. ' Ag the leaf of the
gmfted tree s more sabstantial and apparently more
- nourjshing than that of the ungratted, it will pethaps
bewme the most itnportant.

1 imagino the small ¢ Khassos* would be the des-

| eription selected for grafting on well grown seedlings,
as that would add the peculiar virtue of the  khassee” |,

to the benefit of graftmg
Travellers® works on Kashmiir, smte that the best
silk is raised in the pergunab Kotihar, and T was

+ desirous of ascertaining the reasons’ but T could not

digcover any difierence, as far as appearance wwent,
_ betsveen the cocoons produced there and those of other
pla.cea, and the general opmmn seemed to be that Ko-
| tihar silk was no betfer in quality than that raised

| elsewhere s 5 mo other pergunah however produces so

large a qmmmty The three adjacent pergunahy on
the right bank of the Jhilam, separated from Kotihar
by Martund, are the other pmncipal localities for silk ;

buf it 18 pmduced more or less in most parts of thev

valley
) undersbood that 100 maunds was considered a

! bilities of the va.lley, if all the av ablc milberry
‘trees were turned to account. Under the depressing
revenue system pursned by the Government, it would
be stremge if. the eultivation did not languish ; indeed
its existerioe at all, considering the difficulties it has to
struggle with, gives ono a great idea of iks vitality,
when ofice fairly established. The Maharaja (who,
however, cannot, be considered fo blame for the system

 which has ‘been. long in vogue) is the sole master,

miser, and ‘manufacturer. He has a Darogha to stp-
erintend the silk operations thronghout the valley, to
whom is known the quantity produced.

7011--[ 1. BSilk, from Shahpir,
reared by Dz. Hexpnrson, Civil Burgeon.

In February 1864, an exper]ment on a small scale,
was commenced ati Shahpar under rather unfayvorable
cireumstances, owing to the paucity of mulberry trees
in the station, and the necessity of lringing leaves
from a distance, and paying highly for them.

The result of the experiment shows how very pro-
fitable silk culture will be in the Punjab in more
suitable localities than Shahpar, Dunng half the
time the experiment was going on T was absent from
the station on duty. The worms were all along at-

tended to by coolies who collected the mulberry leaves,

many who had never before aven seen silkworms,
Bwo tolahs of eggs wero obtmned on 10th ¥ I‘ebru»

¢

elow the capa-|

ary from Amntsm‘ and on the Ist of Msmch 15
tolahs more came from Peshaw ur, which were hatched

| in successive portions avtificially; up to March 12th
the hatching was effected as usual by putting the eggsf“
in a flannel bag and getting a man to carvy them close

to hig chcst for/ about 70 hours. ' Pufting the eggs
helow & hen! might succeed.

. On the 22nd March, the worms consumed 6 seers of
leaves a day, and one coolie was sufficient to attend on
them. On the 24¢h an extrsy man had to be enter-
tained,  On April 6th, five men had hard work to
bring enoug'h leaves; m:d hefore the first cocoon wwas
comuienced on April 12th, nme men were employed:
On the 17th April most of the worris ere ready to
spin, or had completed their cocoons, and'by the 1st

May, there were 78 1hs. of dried ‘cocoons and 10 b,
not dried, but, kept to give eggs.  The ‘greatest space.
ocenpied by the worms was 800 square feet, but they i

were crowded.

Two weavers were sent to Gujranwalla to learn to
reel, they retwned and commenced operations ' in
Junel At fixst they made very coarse silk, but the
last seer resled fetehed 18 Rs. at Maltan, The fol-
lowing is a statement of the actual cost of the experi-
ment.

Cost of 17 tolahs of eggs, w. veo 5.0 0
Coolies for collecting leaves and
attending the worms, at 5 Rs.
pemenssml il L L 39
Leaves purchased, RIS ONRIG RS RN (i
T'wo weavers sent for a month tn

(=]
=

Gjtpnwaliag ey Ll e 1270 1O
Iron pan used in reeling, ... .. 5 0 0
Reeling apparatag, ' 0 (0 el (800

Cost of reeling, heing the wages of
two reelers, at Rs. 6 & month,... 25 0 0

Tatal Ra.yiiei96.18 1 0
The proceeds of! the experiment were-—
16 Ths. of reeled silk, sold at Maltin, 117 0 0

35 tolahs of eggs, valued at ity 0 0
Value of iron pan and reel, 4 12 0

Total Re,, 12912 0

The actual profit was Rs. 83-4, but hiad there heen
no need of purchasing reeling apparatus and leaves,
then Rs, 40-8 might be deductcd, being a nett cost of
Rs. 56, and a profit of Rs, 73-12. ‘

Theso 85 tolahs of eggs obtained were divided
into three portions : one was sent up to Sakesar, 5000
feet ; one was sent to a lower 1oca11ty,called Sodhi

valley ; and the third was put in an earthen jar,

covered with paper; and kept in a bath-room at Shaha
pir 3 the two former portions were spoiled during the
raing, but the third portion being kept in the gooly
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Jest part of the house, wers found in February 1865
to be in good condition, and are mow being reared
at Saihwal* 7

The climate of the Salt range is much milder
than that of the plains, and wild mulberry frees are
abundant ; #lso there is a wild species of silk worm
indigenous, which feeds on the camel thorn (Athagi
MAUA 0PN, !

The following obsorvations on the silk at Shahpir
may be found interesting, About one-fourth of the
worms were black, and all the rest white, Three
days before commenging to spin, the average length
of ench worm was 8 inches. One hundred of the
lavgest black worms then weighed 8 ounces afid 360
graing, or about 42 graing each : the cocoons they pro-
ducod weighed € ounces; and 220 grains, and these
yielded 80 grains less than an ounce of eggs. |

One hundred of the largest white worms selected
at the same time, weighed 10 ounces and 420 grains,
or about 52 grains each. They gave of cocoons 7 oz,
and 220 graing, and gave 1 ounce and 70 grains of
egos. 4 I8, of the best cocoons produced by black
worms, gave 250 grains less than 7 ounces of cggs ; 4
The. of white worm’s cocoons give 160 grains less than
11 oz of eggs ; 18 Ths, of average cocoans yield nearly
43 Ibs, recled silk.

702.—[
Mg. PpakD,

The following is an account of the experiment
af thig station in 1863 :—

Tive tolahs of eggs were reccived from Peshawnr
in a closed tin cage.  The box was opened about the
8th of March, and the hatching was found to have
commenced,  The young worms were first fed on
tender leaves, and then gradually as they grew in size
and strength, allowed gmall sprigs and larger brariches.

Two rooms were used, one 10 X 14 X 11 feet in
size, the windows swere allowed to be kept open till
+ho second week in April when they were closed dur-
ing the heat of the day. Charpoys were employed to
form terraces or shelvesupon ; they were placed in an
inclined position.  Across these beds strings  were
earried 9 foet apart, and the same distance above
ths bed, the stems of the branches rested on the beds
and the tops on the cross strings,

The advantages of the plan were three-fold. I. The
air circulated freely from all sides of the branches,
II. . The excrements dropped on the bed and rolled
down, and were thus casily swept away twvice a day.
111, 'The branches were replenished with ease as well

' 1. Bilk, from Gugaira.

[

* A native of Saihwil has planted out several hundreds of
mulberry trees along a canal which passes though his fields,
ond is endegvowring to cultivate gill o & largo seale.

us removed, without disturbiug the worms in the
least. Tt was amusing to observe how quickly they
moved on to the fresh branches go soon as they were
laid on, i

The xoom was on the sonth-east cornerof the hounse,
where light and air could be freely admitted.. The
temperature averaged about 75, extremes being 62
| and 80, degrees. IR

The isecond room was on @ second floor with a door
and two windows'; the temperature was two degrees
higher, and a greater amount of light and air was
available: ' ] { 1

The maximum quantity of leaves, T think, never
amonnted to more than three loads per day for edch
voom, This was supplied from trees growing in gars ,
dens and those on the road side. 1y i

The mulberry leaves used were of the white kind
( Movus alba) only, These trees grow very luxuri.
antly at this station. | !

The firgt cocoon appeared on the 85th day, but they
began to increase in number preceptibly’ about the.
42nd day, and on the 52nd day they were gathered,
The worms appeared healthy throughout the time
ocenpied in the formation of the cocoons. i

Ag soon ag the cocoons began to appear, light bitn«
dles of brushwood were placed on the four sides of the
charpoys, which was quickly occupied ; very soon
after the wormll hegan to spin, and from forty-six to
forty-eight hours the cocoons were quite formed.

Of the remaining one-third of the eges, the hatching
was not attended to for ten days, the eggs being kept
in the tin box, yet they succeeded pretty fairly, only a
fow of the worms having died, : ‘ b

Trom 2,250 cocoons 85 tolahs of egas were produced,
"The total yield of the two places was as follows i~

e . ! Cocoons in Cocoons i
Lot Bees npmber, ‘weoixggmrk
Tolahy, 7|/ ; "Tolabs,

i 4 9% 3,587 74!

11, 7 6,122 950
Total, b 9,709 1,624

The various colors of the above bore the following

proportions ;—
Rooms. | Yellow, Straw, White, : Tot‘al.‘ )
X 8§50 560 2,187 18,687
1L 1,701 1,228 3,198 6,122
Total, | 2,561 | 1173 | 5385 | ‘709 |

Mg. CopE pronounced the cocoony very good. &
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a«rkw?)ly ey and
the same quuhty, the

Ik- tl lit, ”f) il
e remng i wmm i ‘paahms of Changthdn, Turfan, &e., which ate

1 cm cam rerw any qmmtnty

:ﬂﬁ @ vet:y high ﬁgum. i
- 'There are about 600 mulberx:y tmes i ik ation,

uulﬁvatwn uf thésa troes m zxtenmve, and if the Clivil

cupxml locality for sericiculture, and

‘ .qum'tars, and tlm gardans any amount of leaves. g
thave m*demcl ‘4 tood or more to be planted with et
fings at evety ekl
‘.”—_—[x“ il .T a,paneﬂe ¢ocoons, D=,
Immmnsonr L e
§ These cocoons. are from, Japﬂn eggs, they are white
i 111 color, very much smuller then the oxdinary cocoons,
and are of & peculiax s]mpe, hetng somewhat depressed
‘in the rmrldle likewn fignre 8, loosely drawn,

The silk is of excellent quality, bub the fact that

f ‘they will produce cocoons jiw tzmes in the year.

WOOL ol

i Scarcely mf’erxor in 1mportance fo the silk
i Jusb notwe& ‘ranks the class of wools. This
‘ "“m"ludes the beautiful pashms of Changthdn

‘and Turfén, and the soft white fleeces of
“meun. This class will be found fo embrace
s éee distinet kinds of wool, distinguished

i | eﬁdemwnh of ﬁha rainy peason, unleas very cavelully watched,
i thmmﬁ and paahmina fablicn are ag guickly ﬂemoyul and

Jan 0ppormnitv oﬂers, Saxnples of raw Wool are soon
1 enton up : the fibre does not disappear, bub remains in sifu,
) lboldng of @ pale coloy like an ash till it 18 botched, when it all
! oolla.pea inm dust. Pashminn 1 especially liable fo this fate 3
¢ qml inawba which eu.t the wool hut the mogb formi-

ot loss in hmgth, orf an (m?.l sha‘pq, With small head and lags, an
oval body divided into ﬁ.egmeuta by abdomindl rings, from the
(gdges of each of which strong blaglk hairs profect like a fringe.

A number' of specimens in e Lahore Musaum ‘have suifered in
s way. The hoxes that contamad the woold wers found on

* rpetng opened only to contain alitble dist 1ike ahos, ‘ag it the
wool had been burnt, and & quantity o ‘dead garcases of

‘| the insects, which had eaten 16 up, and died within the wooden

| prison, from which they could not escape, 1T have attempted

tocently bo preserve wool in glass bottlgs, by treabing it first |

| with o solution of corosive suhllmam amd cam hor, and then
'v,;:;‘ iR dmngm the suni=B. Pyl ’

are ‘pruduee»d, but alsa by the Facﬁ ﬂmﬁ, the\r
\are the produce of different animaly. |

; and which' is available for the

ddkh, and even Spiti and Rampir Bashahr,
\tually removed to Sahiewal, this place

ubwndé)ned buildmgs would afford good breeding

V’uughh to bring the Jupnneso worms into notice is, that wool, the wools of Kibul, Bukh:ira., and that

only by the chmate a.nd. soﬂ where they
“cottons, and this is the more smgular as

0 bhis mumtcry wool dmﬂomtes immediately on eoms- |

These = classes are — 1st. The genuine

monopolized by Kashmir ;* and those second
class pashms, the produce of Rodekh, La~

whmh form the staple export to the shawl
manufactoring mtxes of the Punjab, Amrit-
sar, Ludhiana, I&lalpﬁr, N urpﬁr. Included
by analogy of locality only, are the wools of
the Ibex, so rarely seen, and the Yak, the.
thick tails of which animals are pmzed for i
chauries (fly flaps). :

2nd,' The wools produced beyon
N. W. Frontier including those of Pe
wur,

In this division comes ;— the Dumba aheep ‘

imported from Kirmdn ; in fact all classes
of wool, produced on or beyond the N. W,
Frontier, The trade in these wools is now
extensive, both by the Peshawur and other
routes in the N, W. Frontier. There is
also a very considerable export to Kardchi
and Bombay. It is a remark of Bumwms,
“that our early commercial connection with
the countries on the Indus was sought in
order to find vent for British woollens, while
the existing trade was almost confined to

there is good reason to believe that in re-
turn for those cottons we shall shortly re-
ceive mw wool from the countries of the

® The Intevosts of the Maharajn of Kashmbr and his manu-
faoturers are identified in the endenvour to retain the mono-
poly of the shawl wool 3 consequently, none of the Turfani wool
from Yarkand, which is the finesty is allowed to pass into Bui-
Lish territory ; we ave entirely supplied from Changthan.

"It iy probable that, on the whole, the demand for shawl
wool has of late years muchinerensed. Nabive accounts ré.
presont thit the use of the Turfdni wool has arisen Wlth{u
the last quarter of a century,

Tt is evidently of tho highest importance that the ~supply
of the raw material of the exquisite shawl manufacture, pe-
clilisr to Kashnily and the Puanjab, sheuld be effectnally facili-
tated and protected. There is no doubs that 61y inexhatstible ;.
and it s itmpossible not to admire the felicitous conjunction, in
the samo region; of a natural producb 80 valuable and ( of

kanmn 80 arbistic.
2 ¥
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i Ihdus 7 This anticipation has now been

ompletely fulfilled, =

The 8rd division includes the produce in
wool of the distriets of the Punjab., With
the single exception of the Merino sheep in-
troduced into Hazara, the wools are almost
entirely the produce of the sheep (black and
white), or the goat, To these mustbe added
the 'wool of the camel in the ‘thal’’ and
“bar,’ of waste districts such as Shahpir,
Gugaira, and others.

Wool being generally, in the Punjab ab
least, produced without artifice ‘or skill, there
is but little to be said as to the origin and
progress of its culfivation. = The different
kinds of waol are, and bave been, localized
for ages ; the attempts to improve and cross
different breeds, have been few and insigni-
ficant ; and there seems hitherto to have been
no desire among the natives, who rest abund-
antly satisfied with the breeds that exist, and
neﬂ:lier know nor apprecmte the benefits of
1mprpvement ‘

atever has been done, such as the at-
temp&ed mtmductmn of Merino wool into
Hazdrd,* or the production of pashm in Spm,

is due to European endeavours.

‘Much remhins to be done in improving
and extending the produce, and still more,
in introducing good methods of cleaning,
dressing and working up the wool, On this
subject in 1868, Mz, Macreop wrote as
follows :¥—

“ On the plaing of the Punjab, 1 believe that there

is a fine field for the application of Furopesn capitel |

and skill to) the production of superior vavieties of
wool. And I think ithighly probable, that the merino
sheep, or at all events half breds, would thrive well
if properly cared for. Large extents of grazing lands
can be secured in many parts,—the climate, though hot
and trying to the Xuropean constitution, iy dry and
not, unhealthy,~—and I believe that there ave gentlemen
in, the Punjab, well suited for the charge of an experi
mental sheep farm, if Government should think it

® The Hazara experiment, must I fear be pronounced a fail-
ure, it has gone on for some time past always dying a slow
death, although not yet extinet. The people it 18 said do nob
want and could not unse the fine merino wool.—B, P,
1/ (Revenue Reporty, 1862-63, p, 99).

worth while to establish one 3 M remarked on

& former occasion, I believe the climate of the Salt

range, where the Dumba or fat-tailed sheep, is ape
parently indigenouns, to be the best suited of all for

the purpose, but the extent of gmmng land there is

limited.”
1t is almost impossible- to estimate ﬂi'e
extornal trade of the Punjab in wool, nor are

there any statistics from which the quantity

supplied to forelgn countries can easily be

agcertained.  The trade in wool to Gireat

Britain has wonderfully increased : it origi.

nated no further back than 1833, with the

insignificant quantity of 8,791 Bs (all India),
in 1858 the quantxty had risen t0 17,383,507

Ibs! and this is probably very much under

the present rate of exports,*

Under the microscope wool exhxblts
structure consisting of a series of serrated‘
rings, imbricated one into another, like the

joints of an Hguisetum. The filaments of

the fine qua,htles, writes PROFESSOR BRANDE,
are varied in thickness from . to Tis
of an inch. 'Wool possesses, unlike silk and
cotton, the remarkable property of felting,
%. ¢, its fibres adhere together forming a com-

pact mass. Felt hats are manufactured by

simply taking adva.ntage of thig feltmg pro-
perty, the fibres being pressed together this
property is known to natives, who manufac-
ture extensively a “mamda,”’ or thick felt.
This felting property exists in greater extent

in most of the hard coarse wools. If re-
‘qmmte the property can be destroyed by

passing the fibre over heated metal combs,
which process destroys the laminwm of the
fibres.t

Wool naturally containg in its pores a sorﬁ ‘

of potash soap, called yolk, secreted by the
animal : to this is owing the lather that wool
gives when. rubbed up in warm water, the

* In DR. Fonnes' @atalogue, the following figiives appear‘
as the total exports, from India to all parts of the world, &
The United kingdom received by far the largest share, |

1858480 the exports were 15,688,106 Thes
1859-60 i 19,662,807 4,
1860-61 | 21,882 405 1

 Ree ¢! Philosophy of meumcmres, p. 91, 2nd Hd,
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| “yolk" is especmlly a.bundant in the wool of
‘the merino sheep.

It has been observed that the nature of
the soil on which the sheep and goats are fed

has most influence on the texture and qua~,

lity of their wool.

Sheep whose pasture grows on calcareous
poor soil have short harsh wool, while those
on rich loamy argillaceous soils, have longer
and softer hair. The influence of the tew-
perature and the atmosphere is also no doubt
considerable.

 The same animal produces different kinds
- of wool, On a sheep the finest wool is on

the spine from the neck to near the tail, in-

' cluding one third of the breadth of the back.

The second kind of wool eovers the thighs
and shoulders, the third clothes the neck and
rump, and the fourth on the lower part of
the neck and breast down to the feet ; and
also upon a part of the shoulders, head
and thlghs, to the bottom of the hind quarter.
There is also a very marked difference in
the kind of wool yielded by the pashm goat.
Camel’s hair is of two quahtles the under
or soft wool is that which is in uge for manu-
facturing choga.s

. HILL WOOLS AND PASHM,

Pashm is a downy substance growing next
the skin and under the thick hair of the
Thibetan goat: it is of three colors, white,
‘drab and dark gray, or “tsha The best

kind is monopolized by Kashmir, and is the’

product of Turfin and the provmces of Chi-
nese Tartary. The Punjab is supplied from
Changthin, whence the wool is exported by
Leh to Amritsar, and the other shawl weav-
ing cities of the Punjab. Rdmpir, is a great
mart for the reception and forwarding of waol.

The prices usually are Rs. 8 or 4 a seer of

uncleaned, and Rs. 6 to 7 a.seer of cleaned
pashm :— tlisha’” " wool sells at Bs. 2 to 8
a seer, and if cleaned Rs. 5 to 7 per seer,
Pashm is the chief article of trade in Khut-
tan and Ladakh. It is outionce ayear; the

| wool picked out is sent to Kashmir, but the

hair is made into ropes, coarse sacks and
blankets, After the hair of the goat has
been cut short with a knife in the direction
of its growth, or from the head towards the
tail, a sort of comb i passed in the reverse
direction and brings away the finer wool
almost unmixed with the coarse hair. If
not shorn as the summer commences, the

‘animals themselves rub off the wool.

Moorerofs (Vol, 1L, p. 847) mentions
that, “ by ancient custom and engagements,
the export of the wool is exclusively confined
to Kashmir, and all attempts to convey it to
other countries are punished by conﬂsc&tlon
In like manner it is considered illegal in
Rodokh and Changthén to allow a trade in
ghawl wool except through Laddkh; and in
tha latter country considerable impediments
are opposed to the traflic in wool from Yark-
and, although it iy of superior quality and
cheapness ;' but in these days a good deal
of shawl wool is brought by different paths
on sheep to Rampir, and sent from thence
to the Kashmir colonies in the Punjab. '

The goats are found domesticated all over
the mountainous country of western Thibet,
particularly in' the provinees of TLadakh,
Rodokh and Garo. Changthan is the name

‘given to the elevated plateaux, where in-

numerable flocks are pastured.

704.—[ 55686 1. Pashm wool from
Bashahr. Rasa or Ba.
SHAHR.

705.—[ 5537 ]. Goats® hair.  Bashahr.

Rampur, of Bashahy, besides being productive of
sheep and other wool in itself, is the great market for
the Changthdn wool. Its trade aud exports are no-
ticed further on. '

706, 5660-64 ]. Series of shaw wools ;

Spiti. cleaned and uncleaned. -

They are of a whitish gray color. The wool has

Sinla,

* Extrn.cn from MR. DAVIES® Report on the trade and pe-
gonrces of the countries of the N. W. Boundary of British
India.




Wen twmted into a loose kmd of rope, and. tlw rope
again made up into a long | thick roll or coil, in this
state it is nsually sold or bartered to the traders.

The district of Spiti, geographically part of i~ | 1
dakh, was purposely annexed to the British territory

in 1846-47, in order to prevent the interposition of a
foreign state between Ramptr and the shm»l—wool
digtriets of Changthdn,

The shawl goat thrives in Spiti,” though the wool
i8 mob reckoned equal to that of Changthan.

| goaty wnder the stipulation of ‘the freaty, in conse-
“quence of the animals dying at Dhurmsala, where
| they were kept. It is apprehended that sufficient
pasturage for any large nwmmber could not be fonnd
in Spiti, .

J07.—[ ] Series of pashm, From
Liahore, Lamors Musnum,
‘White pashm, uncleaned, from Kashmir,
White pashm, cleaned : value Rs.8 a seer.
‘White thread spun at Lahore: value Rs.
' 16 a seer.
Another thread : vn.lue Rs. 1210 a seer.

o8- 1w Brown pashim, *pa-
shm khud rang’’ Guunam Nawr From
the Moti bazar, Lahore.

b, White pas’hm, ditto.

e, 9nd quality pashm, ditto.

3rd coarse quality pashm, ditto.
¢, "Thread of coarser pashm : value Rs. 8

aseer,
f. Thread of Tisha pashm: value Rs, 4

a seer,

The pashm that comes to the Punjab comes from
Changthan ; there are two qualities, one “khalchak
(superior) and ralchak ” | (inferior). The export
from Changthan is about 700 mannds, which sells at
1.6 for from Rs. 60,000 to 70,000,

The MAHARATAH oF Kagimir keeps a monopoly
of this wool as he does of Turfani wool,~—atleastof the
quantity annually exported from Changthan to Lé.
The whole of it is taken to Kashmir, Balti, Kasht-
war Doda, and Bhadr&wa, in the MLAARAJA’S ter-
ritory. The inferior stuff only is taken to Balti ;
"The Punjab shawlaweaving towns are supplied swith
Changthén shawl wool (the only wool they have
as yet beem able to secure for themselves) from
Rampar, The merchants of this place bring down
lavge duantities from  Ghar-garo, or Gurdokh, in
Changthén, where a large commercial fair i8 held

The | ‘
| Maharaja was in 1847 excused from rendering shawl-

anmmlly in Angust (malcm) The Lahanl ttuders
brmg Chnngtlmn wool through Ladakh. iy

The Kashmir  collection (560‘%0692)

Kashmir“ (5700“}5711) presented an

( extensive and interesting

senes of the varieties of wool, and of the s vu«

‘rious places of production,

709.—[ 5683] Shawl = wool, from‘
I&ashghar. i SR
“White wool, from Chanothan. i

‘White wool, from Turfun.

Black wool, from do. L
“ Tiishi” wool, from do. AR
“ Kamal ” wool, from Changthan- Ka,ma.l
‘% Kalehak,’”” wool, from Kalzak.

710.--[ 5770 1.  Khéshghar
(quality inferior to the first series).

Changthéni wool, with a sample of black
wool.

Pashm, from Kamal, Ladakh, and China,

Coarse wooels, from Kashmlr and Kal-
ok’

fpah-m

The following particulars regm-dmg pa.sh- |

mina, are extracted from a paper in the
Proceedings of theAgri- Horticultural Socie-

ty of the Punjab, entitled, A rough Sketch

of the artwle called Pam or, .Paskm, the dif-

Sferent varieties, places of prodzwtwn, and of
the manwfacture into Shawls, forwm'dad bJ
F. H. Coorzr, Esq., C.B.

Wool of the first quah(y,-~']“h:s i termed “shah- .

tash,” and is produced in the Mongole and Khalkass
ranges, It is the inner winter coab.or fine downy wool
of a small species of wild goat, there called “ thosh 5 !
and is valued highly in thoseregions, on account of its
supposed limited production and high price, as well
as ity absorption and perbaps monopoly, not only by

the native chiefs where produced, but by the mage
nates of Russian Siberia, who prize it highly for.

some medicinal properries, which it is supposed to
‘possess, | Tt is very searce, and. only brought down to
Kashmir oeg nsxoxmlly, and/in very limited qumtxtnes,
mostly in small round balls of fine spun thread, and
wery tarely as raw wool,  Consequently, at Knshmir,
it is not a marketable article, and not found in com=
merce.  But people of wealth in Kaghmir, at whose
vequest it is thus occasionally brought down by the

y

o
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j A mpee’s vnlu.e of, either pam in the coarse state,
\ prodnces the same qmmt]ty of tar ot thread.’ The

from 4, to 6 yard;; in length,

or into att)ckmga, glm“ea, aps, aml tmdervests, &c.

It is of o fine soft white color, but ity price altogother

deponds upon fancy. Plain. ahn,wls, or sadha safed

ehéduxe; ofi shah. tﬁsﬁ, are known to huve been put-
) chused ab Kwhmir, at from. 80 to 180 to 200 rupees.

| Ond~This ma,tmal is the same, as the firsh in

e%x'y mépéct, Wlth the exception that its natural
|[leolor 18 gmy, it i called khudring tush, or «tusb of
lt{a ovm color,” to distinguish it from the ahove or

swhite varioty, called shah tiish s and although prefer-
ence is nsually given ‘on account of the white calor
_ to No, 1, still the difference in the estimation or value
of"mther, 1b considered but a ‘mere matter of fancy.

i This is tho much famed Darfani pashmi of

% hoair commeme, and shawl manatacture, It is
| ithe. pmdueﬂon of the Tartan Aksu, Kamal, and other
hﬂl glm‘a'icta, ranges east and novth-eash of Yarkand ;
Lt fonns the fner wintry coat of the domesticated
| goat, Tt is broug,ht down by the Argouns to Kash-
i vid Ya,rkand in the form of coarse or uncleaned

it vanous ‘proportions, but separated at Yarkand or
Lndﬁkh ﬁmm the Tarfant Khudréng pam, or colored
vmety - This white. but coarse Thrfani pam is sold
in the, Kashmir. market, accorﬁmg to the quantity of
hmr o impurifies 1£ may contain, ab from § to 12 and
| 14 rupees weight for the Chilkee rupeeof ten annas ;
but when cleaned and spun, it produces from 4 to 5
mpces weight of thread, or tar-i-pam, which sells
necordmg to the fineness of the thread, at from half

i & rupee ng}xt o 24 rupees weight for one rupee_
‘ Chﬂkee—mwhﬂe the value of the shawls, according to

‘mannfmtum, may vary from 70 to 5,000 rupees.
pam ‘¢ontaing no. seurf, dander, or sca,les from

| the

‘mon m the mrmket‘; itdy the produce of the domes~

U ticated goat of the Changthén province, and may be |

Wi eaid to. be prl'od,u(,ed along the northern base of the

 ranges, from about Rodokh in the west, or even from

the banks of the Shegak, e&swm'rd 0 the Kuilds ranges,

VR north of Man-Thaloi, or Mansarowar lakes ; and even

‘ it is said as far as Lhass-Laass (Anglics Lhassa),

“Thig wool is brought to Kashmrr vid Leh or Ladakh,

not only by the Argouns bu also by numerous other

| traders ; on account of the ty of hair mixed

| with it, as well as the scurf o dzmdor which | it

| inyariably contains, it aells at ftom 10 to 16 Tupees
i welght for one rapee Chilkeo, Fod

i | 4'to 5 rupees weight of tr or thread, whmb |

i e same. mte a5 that of the former, ur No. 3 qun,hty

| entively of this pam, are not usnally manufactured

| pim or pashm, mixed with the outer hair of the goat

85 and 40 to 80 rupees.

akm of the unimal, which allows of its bemgr

hair cloth of different kinds, qualities, and uses. The

Vil ey Mruhtu'(vsh 1on thread-dealel after he has made s

purchases, then separates the Tirfini from the! Olmng- !
théni thread : this he easily discriminates by the pracs

‘ msod touch of his hand, which enables him afterwards
to“seﬂl exthar, or both, to the shawl weavers to advan-

tage, according to the market rate. The shawls made
into guch costly articles as those of the Tarfani wool,
but it is the nsual practice to m:lke use of both in the
manufactare of all uhuwls, at present, so that, their
price or value hecomes) thus equalized,

bth—This is the article, called Zinfans ms,
also khudrang pam, or nammlly“ colored wool.  The

"Tarfént and Changthani coarse khudring wools ate
usnally mized and sold togother, at from 12 Dt

rupees weight' for one | rupee Chilkee, whlch pro-
duces from 5 to 6} rupees weight of thrcad. which
sells according also to the fGineness, ab from three-~
quarters of the rupee weight to 31 ditto for one rupee 5
Chilkee. This is nsually made into plain shawls, or
sadha chadbur, the usual price of which range from

6eh~This 18 quite a different artiole from any of the
foregoing, its only title to be classed Here is its car-
rying the name of pam with it. Tt is derived from
the water-fowl, as under the name of bre¢j or brege
pam, an article which occasionally comes down from
Siberia ' (Seehore, Seetha, or Seeth, by the natives)
(Seythia ?), nsually as a lining to postins, caps, stock-
ings, gloves, neckties, &¢., from its natuve it cannot
be spun into thread ; it ig of a white color, with a
certain gloss, and supposed to be a species of eider
down~it is fancy priced,

Miscellaneous Remarks—All, or most of the mam-
malia of the ahove named countries, and other simi-
larly situated localifies ab an elevation of 11 to 13 and
14,000 feet, which are consequcntly subject to severe
sinters, and a high rarity of atmosphere, whether do- -
mesticated or wild, such as the dog, yak, or karhgan,
&e., &e.y possess a wintry inner coat of pam, of dif-
ferent degrees of fineness.  The pashm of the goat
ig alone the marketable commodity; besides this the
hair of the yak and Kirghiz camel is in parfs erop-
ped :
made into cloth of different degrees of fineness for
Khirghiz (nomadic) tents, clothing, bedding, saddle |
Dbags, ropes, &c., &c.  The hair picked from the
marketable pam at Kashmir, constitutes a diﬁerent“‘ )
branch of manufacture of ropes, saddle bags, and

(Argouns are, Mahomedan Kashmir emigrants, or the
descendants of duch who have settled in Ladakh,

| Yackand, Chéngthan, or in any part of Chineso Taxs

and both ina cleaned snd coarse state are




b CJ@L“‘ L1, ﬂi@ié’io‘n(fll. ‘Suéy-'OZ‘as;ﬂ(iI)‘“)n‘s’f -

‘ ,tary,',fm' policy and seeurity,: they usually have estabs

 lishments with agencies at the principal towns and.
| cities they frequent and trade with,

Thus, the Argoun
of Ladakh, besides his' original or primary establish~
meont at Ladakh, has: another at Yarkand, and also
perhaps according to his means ox extent of trade,
at Aksu, Tiehi, Tarfan, e, ; while the drgouns of
Yarkand, as also the Khojas of Andejan, are known
to have establishments in many towns and cities of
Rusgian Siberia., In  Chéangthan, at the Arghils
cattle sheds, and Yaitaaks pasture gronnds, the nsnal
price of the raw article or coarse pam i about 2
vuttees (4 seers pucka, or 8 Ihs. English) for Rs. 3,
or/about 6 annag the Ib, weight, and tobacco iy bar-
'\ tered for abont double its weight of coarse Changthan
pam. o also green and red dyed goat sking of
Punjab manufacture, with shoes, and boots of the
game article (the latter made in Turki fashion) are
bartered at Yarkand, Aksu, Tlchi, Torfin, &e., for
treble ' and  quadruple their weight of raw pam.
In the same manner not many years since, the glass
beads and buttons of Birmingham were wont to be
bartered for an equal weight of gold dust, or regh-~
i-zar throughout the entire country of Ghilghit,
Yarkand, Mazzhoji, Chitral, and along the gouth base
of the Mtz Thangh, and Khara Kharam,
- Hven now Russian iron-ware, pots, pans, brass
huttons, trinkets, gaudy  colored  silk handker-
chiefs, &e., find a free barter traffic north of the
Khara Khtiram, among the Pamir Rhirghiz, and
vound the different sowrces of the Amir ot Oa.ua.
The taw or coarse pam is cleaned or prepared for
spinning by women, girls, and boys. The picking
and separating the hair from the pam is the flrst pro-
cess, after which it undergoes a regular series of mani~
pulations, with fine' damp rice flour made by steop-
ing the rice two or three days, and afterwards
pounding or grinding it in a moist state on a stone
slab, or in a shallow wooden vessel, ealled praathera,
with a stone pestle. When thus properly cleaned,
the pam is put into a clean earthen vessel and thence
taken in small quantities of a few grains weight at
a time for the purpose of nndergoing a process called
tambo. The operation called tamba consists in open~
ing out and separating the fibres, removing knots,
clots, impurities, &c., with the fingers and thumb of
both hands, during which process, the pam dries and
lets fall all the rice flour : when this process has been
repeated several times the pam becomes ready for
gpinning by females, young and old, They again sell
the thread to the tar-farosh, or thread dealer, who,
as I have mentioned, scparates the Tharfani from
the Changthan thread, and sells it as required to the
shawl bafs or shawl weavers,
The shawl bafs, according to their means, keep

up an establishment of ;Erom thme o four hundxed
shagin cls, or applentl(.eﬂ, of children from five years of

‘age, to old men and women of eighty. The shawl

bif  pays to Goyernment a capitation tax of from
16 and. 18 to 50 rupees per annum, tor each shagird
that he employs,

When the shawls are made, they are brought to the

Government Superintendent of the shawl manufac-

tory, or Head Contractor of such, and by his orders

the shawl nndergoes a certain examination and form

of valmation, the result being that the shawl is

stamped (shawl-dagh) accordmg to its real or sup.

posed full value, and a stamp duty is there and then

‘levied mpon the shawl, of from 50 to 60 per cent. of

the full valuation, Besides this, presents have to ba
given, and are expected on all these and other oedd

sions—such as births, marviages, &e., by not only the /.. "
Head Supervintendent or Shawl Dagh Contmctol, i

bat by all his minions from the highest to the lowest,

The climax to snch matters does noti arrive, until the

Head Superintendent, for some eanse or other, is
pleased to feel disapprobation with the shawl baf,
when most, pnrhaps all, of hig apt and able work.
establishment or shagirds are abruptly removed and
placed under the charge and ecare of a more lucky
master weaver 5 and in'lien of them the unfortunate
shawl bat gets a number of incompetent shugn'da
who are almost useless,

| The Argoun merchants and traders of Ladakh snd

Changthan have made it a point, from time imme-
morial, to advance large sums of money for the pue-
chase of pam. throughout, the different districts of
the pam producing provinces.  But they msely plaee
their money in the hands of the authorities and chiefs,
both secular and religious, of those provinces, ﬂnd
propitiate with yearly presents not only these provins
cial Lhamas, and other dignitaries, but also the doat
Lhamah of Lhass himself. | They thus obtain not only

full gecurity for their money, but also secure a pers

manent yeatly supply of the shawl wool, and thus,
in tum all or most of those Argouns, have been
cleverly induced for many yoars past, to trade solely .
with Kashmifr, vid Ladakh, in preference to other
marts.

Kuchari' shawl wool has beén exported into Kashmir
from Yarkand, Before that period, the Changthdnj
wool ‘alone was used in Kashmir, The Ladikhies
would never clean the wool from the pieces of skin
and coarse hair fouu,kl in it 'in its raw state. The

| Kashmiris, after the conquest of Ladakh by the Dog«-

ras, succeeded in cleaming it by first steeping it in
lime water. ' The process now performed by the Tut-
fanis and others who are thus able to expm't good
stuffl free from dirt, coarse hair, &e, 0

Tt 1s only for the last 20 years that the Turfani and

i
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‘ Thls 1§ produced at from Rs. 1-.8 tio 4 a seer ; suibids |
‘ 1mpomatl into Peshawur to the value of Rs. 40,000
| yearly : it is a superior wool thongh inferior to that
. of Thibet. i il .

g by a5593, Antelope wool Lahaul.

i TARA Curaxn.

Called “ tsodkm-lenm” (or properly bBtsodkyl-lenu.

| 3 ’l‘hzbetﬁu,) an(l m very plecmus

713.——{ ], Ibex hair, being the
woul of the termgole, or 1bex. P E@ERION,

“f[‘hm i the Bl that makes the famovs and rare
lbex slmw!s 5 the animal is also called “ kin,”

ILL WOOLB OTHER THAN SHAWL
‘Woo

714.—--{ 5532—33 i 'W'ool from Bhaji
Simla,  and Bha,gal by the Ranas.

715.—[ 55341 ] . Black wool. Balsan,

) R&NA oF BAZLSAN.

“dxatnct. i

716.——-[ 5641 1. Wool from Chumurtl.

‘MR. G. JmnsON.

Mr. Jephson also exhiblted a sn.mple of ordmary

Sxmla hill wool (5542),
‘ 717.—«[55&56416]. Sheep
Kangra. wool, second quality.
718.—[ 5447 . Species of Kiild sheep
waol, from Kothi milf, TLovin Bxursirion

i Commmm

719, [ 54«4;8] Groats hair. Kangra

‘ wool, black

720.—-[ 5655 ]. Sheeps’
Tapa

labwl.  snd white. Tahaul

b}um. :

Called « 1ugg1—bal ,” it sells at present for 8 kntcha
seers per rupee, bub a fow years ago it was 73 the
demand has much mcmaa&d 1t 1s exported to Kullu
and Kanbwar, L

72X 3536‘];  Yaks’ wool.
and Zangshar., Tina CHAND.

Called “Kalla”: the soft under hair of the yik,
used to make bags for sheep lqaﬁk and the felt soles

Rupshu

' of shoes.

7 22.-4[ 5567 ). Sheeps’ wool
thén. Tara UnAND, ‘
Valne 8 seers per 1 mpee‘

T 5562} Bukhara Pashm qu

Ohang- :

723.[ 5550 . Goats’ wool.
thdn, Tana Cmawp,
Called “ramai lena,”

( Changm

Value 2 pakka sefrﬁ for

\Ra. 4,5, and 7, according to circumstarices.

724.*—[ 3565 1. Wild sheeps’ ‘wool.
Spltl. . P. Bazrrox, Bsq.
The wool of a wild, sheep killed at ‘Spiti by Mg,

BEGRRTON.

725.—[ 5566-’7*8 1. Sheepy wool, of
three qua]ities TensiipAz ow Serrr.

The following passage descmptlve of sheep in Spiti, |

ig taken from MR, DAVIES report.
 The mountain paths between Rampar and prtx are

80 preeipitions that sheep, more sure-footed than, larger i
beasts, are commonly used to carry burthens of from Wi

16 to 20 1bs. The sheep are driven from vﬂlage”‘m

village with the wool on, and as the required quantity
is cut from their backs, they are laden with the
| grain which is' received in exchange, and which

swhen the fleece is all disposed of, is carried info
Chinege Tartary, and sold at a profitable rate, 1t is the
custom for the shepherds of Chumurti to give an
order while the erops are yet green and on the ground,
for any mnount of grain they may require, which,
when the crop is ripe is stored up by the cultivator
until the summer of the ensuing year: when ithe
shepherd arrives with his flock, he gives the wool in
oxchange and receives his grain, which he pnts into
small bags, and drives back his flock thus laden.”

726.—[ 5570-71 1. Sheeps’ wool, clean. '

ed and uncleaned. « NoNo or Kuriawe,

Beimr, ¢

This wool was gent to compete for the prize for the
best wool in the Punjab, Tho sheep are shorn only
onee 4 year,

The sheep appear to be of two distinet breeds. The
common one produce the fine Bhioanghi wool, and the
other is a very large species, which i8 bronght from
Chumarti with very long wool, but not so fine as the
other,

The goat is the description which produces the
ghasl wool or pashms,

The total number of sheep and goats in this place

| 18 1095,

727.—[ . Sheeps’ wool, from
Rawpfir Bashahr. Mg. SrEpuEx BERKELEY,
About 2000 maunds of wool are annually bronght
to Rampar, and about half that quantity of pashm.
The price of the. wool averages about 4 Ths, for the

{ tnpee, and pashm Bs, 2-4 for 2 Tos,

il
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Wnahmg the Wuol is vory tedmua process, It isi

sprwd on to a plank which ig slightly sloped, hot wa-
| ter is then poured on the wool which is at the same
time beaten with a "flab stick. | Care is taken not to
enfungle the fibres of the wool 3 which, when clean, 18
spread out to dry. It i8 absolntely necessary to wash
wool on a sunny day, or it is likely to get entangled if
left wet for a long time,

728.—[ 5578 ). Aseries of yaks’ tails,
nsed for chauries, Spiti.
mEE, KANGRA.

The following is Carr, HAY'S account of the yiks

at Spm 1 give the passage entire, as it containga notice
of the other domestic animals of that remote region.

“These animals consist of yaks, Jubboos ov halt
yaks, cows, “ ghoonts,” 8568, sheep, goats, dog‘i, and
cafs.

“The yak is a highly. usefnl ammulmmt.h it the
people plough, and carry lqads, it turmﬂhe.s also moilk,
and hair to make xopes, o 0|

$1In the severest wea.thcr this ammal appears to
enjoy itself in the snow, aud is often to he seen with
icicles of scveml inches. in lmgth hanging to its
nose, and @ foot or more of ice hanging to the Tair
which falls from its neck and shouldurs. Lou';, x hairg

* hang over: the eyes and prevent. their freczing. The I

total number of yaks i Spm is 439, and of ]ubboos
and cows, 412
#THe numbers of asse: ’79 'l‘hey are strong, but
of a small. breud, they ‘;xrmcxpally carry Aire-wood,
and their mﬂk is drunk,
“Bach village hag its 8 or 4 dogs, and a very ﬂm
species of black cat.

*The ghoont, though a useful animal, seldom car- |

‘ries any burden but a man : the total numben in Spiti
i3 265 ; they are bred chiofly for sale. ' They have two
brepds—one a small ghoont, niever  above 12, handg
high, peeuliar to the conntry ; and the other a large
breed, from 13 to 134 hands high, ig bought from the
Chinege, and nsually comes from Choomoortee.  Kor a
Chinese ghoont two yoars old, they give a Spiti
ghoont four years old, ' All are equally hardy and are
kept out the whole winter, except the yearlings, which
are housed.  During winter the ghoonts live on the
roots of the stunted bushes, and are very expert ab
seraping the snow from off them with their fore-
feet. The hreed of ghoonts might be 1mproved with

a little care. Many are killed during winter by I

' wolves and leopards.

729, 5682 . Wool. Srinagar. H.
Kashmr, H. Tar MAmsRAuA.
730.—[ 5683 1. - Wool, from Ladakh
H. H. Tune MAHABAJA.

‘Locan CoMmrm.

‘Bheep, at Peshawur a
latter place it obtains the namo of “kbli
pashm;” it is used in the manuf‘acﬁmw :

Dcsld@s itself prodm'mg woo] thm
ports to, Ladakh 'of wool from, Rudokh, Ko me
the Tatter place, Rs: 20, 000 worth reaches Ladakh
and Rs. 30,000 Worth g,ou& o Ra&»mpﬁr

Mlst that of the l)umbah, 2 largeb tail
| Kibul ; from the

“chopas (cloaks wﬂ;h aleeves) a8 Wm-n by
the Af;ghans. i

ond. Ts “pat,” the hair of a goat com-
mon in and about Kdébul; fabmcs cu]lad
“pathu ' are made from thig.

8rd. Is Kirmani wool, a beautiful whzbe
very soft wool, produced af mesm it is cal-

Ned « wahab shahi’

4th. . There is Kandahar‘i and Bukh:’m
wool, among which we may mch;de the Ku.ra-

kuli lamb skins* of Bukhdra,
This class is reprezsented in the E I}xblbitmn

by the followmg-- e :
731..--—[ 5595 ]
Pesbawur vulley Lmoma
"]‘a}m’ MUSEUM‘ :

" Loosr Exmisimion Cou-
[’,eshawur}.‘ MITTED., Al
Wool obtained from. the fat-tatled variety of sheop

i wsed in the mannfacture of clothes and carpets,

and also exported to India, = It is of wide distri-
bution ; the sheep abound at Peshawnr, Kabul,
Kandahar, Herat, and other places : Kelat ‘md the

srrounding comntry produces sheep’s wool in preat

abundance.  T'his sheep 18 apparently indigenous alse
to the Salt range, :

% The lamb gkin (with the fleece on) of Karakul (a district
aboub 20 ¢os distant bothe sonth of Bukhira, is famous.  About
ten lacks of mpees workly of bhese sking, the prodice of Karakiy
and other districts of Bukhdra, (all being called * Karakuli,'
ig annually éxporvted from Bukhdra to Perdia, Turkistan, imé-
sia, Kabul and India, The greatest quanvity goes to Por-

sin, where the people make caps of Kn.ralml 2t galled |t pui.

pakh.” A piece of tho best descnpelon ﬂf i E“"%km‘
sells from s, 25 to 16 in Pexaia.

Wool of 'Dumbu Sheep‘

Wool from Peshawur.







‘ ,‘1850.51 "to 1861-62

i 1‘ Vil

expehsea of trmmt

I

cmdahfm or L92 company 8
ixr f.mm any of the dlstric&s |

gent, p;rocm,dmg wmh the invest-
o-thirds of the profits, taklng an
e of vidkd bub if the sm-anoement
made on | the Mahomedan  priveiple
‘ aribat), when the agent runs no risk, |
sue-fifth of the profit is absorbed in his pay.
The ag,ent in Kaudahar says that, the tariff of boat-
ire ﬁ'om Karachi to Borbay varies 8o much, that
ssible to give even a fair approxnnatmn o/t
the ) pnce m Bombuﬁr may :

| were of gveat ‘eemt;

derable quantitics
principal use at present unfoﬂ:unately app:
the adalteration of genuine pashm. A Tab is
| nexed showing the imports of real pashm and Kir-
méni wool into Amtitsar, side by side : the increase
of the latm is marked:

ted Whl(‘h were not

a.talngu ) aud nmne of these

It is.a 50ft &ehcuta wcx:

the subject ‘of the a,dnlter-

| RmAn Pasam, i

KAMANT WOOL,

Temarks, . o

i ?ﬁ;f,,‘mé“"“ Qgﬁ;ﬁty. igﬂaéméa. Y‘;ﬁfggt";“}f‘@ Qiiantléy fmportad,
G e o] ups. | s |om
1850-51 | 1,300 | i f v} 1850-51 L g it \
] "1851-52 TR B T
100208 | 900 | o e | (sszen | msolf )
. C T R T TR
i '5‘185@&-55 850 | L asses w00 Ll ’
kT ‘ A ’I‘heremxm searcity of pashm but
1855«56 1855-56 400 | ... | +e» | theagentsfrom Amritsarno longer go
; i up to Bishabr for it, owing to increas- |
185&5’? ‘ | 1856-67 500 | .. ed import of Kirmani wool,

1860-61

Totaly ..

1357-56 ¥
1858-59’ j
1859:60

1861-62 |

700 |

700
| 800
1,000

L 1,000

1 6190

T'his inferior wool has pat the rea! ‘
pashm out of the market. ]

26




Class 11, Division I

B, DAVIES writes thus el ovident that the

| has, for several years past, decreased.  Tu its stead,
sheep’s wool from Kirman in Persia, has been lare wely
introduced into the manufacture of shawls, | This wool
is fine of its kind, and long in the staple. ' It is mueh
more easily and quickly worked than the mote deli-
cate goat wool.

‘ the nsu of Kashmir shawls in that country.”

WooLs oF THE Pr.atxs.

1L 'We come to the last class, represent-

ing the Wool of the plains.

Among these 1 have included the wools
of Hazara, because they could not very well
be included in any other. It is here that
the first attempt abt improving the breed
was made, by the introduction of the merino

prospect of success. Merino wool that was
sent home in 1860, fetched 1s. 64. a pound.
At present, merino wool in Europe is chiefly
produced-—the best in Spain, the next best
in Saxony. However unsuccessful the ex-
periment may be, there are many other ways
in which the breed of sheep might be im-
proved, and the wool trade shmulated of
pasturing grounds there is no lack.

“There can be no doubt,”’ wrote the Fman—
' cial Commissioner in 1861, ““ that the valleys

of the Sutlej, R4vi, Chenab, Nainsukh and
 other tributaries of the Indus supply grazing
‘grounds, nob to be surpassed in any part of

the world. The populatlon inhabiting these
. are chiefly pastoral, but owing to sloth and
ignorance, the wool they produce is small
in quantity, full of dirt, and ill cared for
in every way,”

The kinds produced are—

: ‘ 1. Black and white aheeps wool, for blan- |

kets, &e.
2. Goats’ hmr, for grain bags, rope, &c.,
&e.

8. Camely’ hair: the inner wbol is used
' for chogahs of a common kind, and is very

* Report, on Trade Resou.rces of N.W. Frontier Provinces,

H:soft 'I‘hxs wool g produced mthe ke bar”
and “thal ? tracts of %ahpur,Rq“ ] ‘

uantity of shs,wl-goat’s wool imported into Ampitsar)
and Glugaira, which are eamel feedmg d;s- o

1t is largely used in Persia in the |
tabncatlon of ¢ jamewars,” vsluch have superseded
i) s p i

| MITTER,

| “biir” tracts,
sheep ; but there does not seem any great ‘

| wool,

triets. A
’.I?he collec‘mon is thus represented e

»

SHEEPS’ WDOL _
 Black and e

734.--[ 5521-22 W |
Mvmmmn COM& L

Debli “V‘lvool‘.

T3B.-[16644 ) Wobl of the ﬂzw tzuL
Sha]lpﬂr ed sheep Salt. range D
2uty COMMISSIONER. | ‘ i
736.—[ 5648 il OOmmon wool, frnm the
Dm’uw COMMISSTONER.

737.--[ 5527 . Sheeps’ wool. Lrw'n‘-
Con. VOYLE

Wool was also exhibited iromm
Ambilah (5630 and 31).

Jalandhar (6643).

Lahore (by BADRINATH DALAL)
Gujranwalla, (5632),

Gujrat, (5688) : value, 3 seerb per mpee

Rohtak (5527).

Gugadra (5648)

Jhang (5661Y. 0 W e o
Muzaffargarh (northern portion) (5653) A

Dera Ismafl Khan'(5656), '

Dera Ghast Khan, two sampley (56u8~59)

Bunnoo (5661). | )

In wlnch distriet it i stated to be pmduccd in large | sw el
quantities, and exported to Sakkar; its value being ReT :
16 a maund.

Jhilam (5462).

Maler Kotla also exhibits black and white wool of
guperior quality (5518-19),

738.—[ 5694 1. Black wool, from K-

Hauara, ghan. TLooay Exnrmiriow

CoMMiTTeE. _ :
739.~—[ 5675 1. 'White wool,
Bxmrnirron CoMmmriTang.
740.—[ 5676 ]. Halfbred mermo wool
Kéghdin. ;
741.—[ 5677 1. Introduced : méfiﬂo
Abhotabad. S

LioeaAw



« In regard to wool there is nothmg new to come |
. When passing
‘thmuéh Hazara in April, I saw the merino flock ;-
and was greatly dlsaypmnted in b, It is under the |
"care of a shepherd from Hmdostm, who appears.

i nmnlcaﬁe of an encoamgmg natuxe

" ' not at all to like the cold of the hills 5 and will not

(willingly ‘venture into the localities best suited to the

sheep.  The latter appea.red to me to be in a most

wretclmd condmon, offeving a great contrast to the

| half brec’ls rea.redw by the Hayads of Kaghan, who cons
i the svool obtained from these to be mueh softer
~ und finer than that of their own sheep ; though they
| do not appear: greatly to apprecxate these qualities.
il consider, as I have heretofore stated, that there is
. no prospecb whatever of merino wool being produced
10" any extent in our hills; or of any wool, least of
i nll the finer kinds, boing allowed fo grow of sufficient
length to ‘he pnze.d in the Eumpo markets ; as the

 the sheep muss pass, oblige the shepherds to shear
them at. least twice, and ‘usually three timesin the
year. Iu the ebmpnmmvely woodless tracts of Trans-

Iﬁmalaysm regions, wool of the finest kinds, and I |

o . belioye of considerablo length, is produced almost
ey erywhere, a.pa'rt from the inner coat or pashm ; and

enqmmea are heing made in Spm, with a view to |

&scermn how 1mptovements may be effected 5 and a
- superior as well as a more abundant article obtained.
Tt seems to. me, hoWever, to be doubtful whether
any considerable increase of produce eould be obtained
| from these vegions, by any available means, at all
wcm‘s, not undu' existing e]rcmnstauces ol

742 “{ ]+ Sheeps’ wool, fx'om Leia.

In thls perganah sheep are shom fwice & year,
omze in Byaakh and again at the end of Kital, or be-
‘ gmnmg Of Maghar ; from the wool blankets are made,
L also a few kinds of cloth for putting nnder saddles,

J » Extrmt trom nevezme Report of Hagara, 1862463,

It isa matter of great regret that a Report on the Wools and Silks of the PunJab Exhibi-
twn of 1864, ‘which should have accompanied these pages, has never been completed, owing to e
the absence of the Reporter Puspir Munemoor on special employment beyond the frontier. e
The list of awa,rds made by the Jury is however, given, as it will serve to show who were
the suecessi’ul rearers of sdk and wool in 1864, and what districts carried of the ‘palm,

4

tangled and thorny woods and forests through which

| in Europe for making paint-brushes,

e

ca.llcd “ sankar ; 7 goats are sheared in Bysﬁkh, as are
algo oamels.

GQATS’ HAIR.

| Thisi is very commonly produced in almost‘
every district, and called “jat.” It is nsed
for mukmg ropes, also for mattmg, and for
the strong. bags wherein grain, &c., iy cars
ried on the back of oxen. Grain dealers use
rugs ‘made of it in the shops in which the
grain is poured out when bemg wmnowed '
or weighed out, ‘

Croats’ hair 18 exhxbzted fram Rdhbak
(5528). i |
Jalandhar (054153) . .1.@

Grujrat (6639). O
Shahpir (5645), where 1t is producedm
the “ bar?’ tract. ’

CGrugaira (5649).
Jhung (5652).
Maler Kotla (5520), in the form of hair
rope. \
CAMELS HAIR, ‘ el

The soft under wool is of a lightsbrown
color : it is made into chogas of a cheap kind,
but they are soft, warm, and useful.

The long bair is not made use of ; nor i3
there any sample exhibited, It is employed

Camels’ hair ig exhibited from-—

Rohtak (5529).

. Shahptr from the ¢ thal " tract (56417)

Grugaira (which is a great camel bearing
district) (5650).
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ANIMAL SUBSTANQES USED FOR MISCELLA-

NEOUS MANUFACTURES PERFUMERY DYING, &e., &e.

PERFUMES

74:3.—-[ 2000-2505 ]  Series of musk
bags, “mushk nafa,”  of
- Moschus moschiferus, from Sirmfr, ihshahr,
Balsan, Kytnthal, Kumharsen, and Kot
. Khdi. el
744, i 2502 ]
ov Bazsax. ‘

| The Sxmla musk bnllw, swhich are presented as com-
plunentary nazars by hill chiefs, are an inferior kind,

Thibet musk. | Rara

' and do not command anything like the price of the
. gennine Thibet balls.
' lmparted from Changthan v Yarkand, of which

About 100 musk bags ave

abont 40 go o Yarkand : the vest go to Kashmir and
 Jammg, and are taken by Yarkandi Pilgrims to
. Mecen for sale in Indin or other Asiatic countries : they
 are produced in the notth-west of Rodokh and Nipal ;
‘and’ value at Le, 7 to 16 Rs. or at Yarkand from 21
In former times musk bags from the
Dasht--Khuttan, or great Tavtur desert, were in high
 repute, and febohed at the least 42 Rs. ; but all supply
{ from that quarbex has long coased.

The animal (the musk deer) is about the size of
a young rochuck six months old. The ‘color of the
skin. is blackish with a mixture of yellow and red-

dlsh~brown It, however, varies considerably in the

young aninmal, being then of a reddish-gray with pat-
«hes of white a.rtange,d in lines, while in the old it is
of a black1sh~brown color.  The most consistent cha-
racter of the fur throughout the life of the animal
ig the presence of two white bands bordered with
'black, and enelosing between them a black  band

' which extends along the nnder part of the neck from

the throat to the chest.  The tail has a heart-shaped
space around it, naked in the male and always mois-
 tened with a strong smelling humonr.

On the other hand the fomales, during the whole of
life, and the males up to two years of age, have the tail
covered with haix on its upper part, and with wool on
| its under part : the animal has no horns

¥ Memo, by PUNDIT MUNPHOOL on the trade of the Punjab.

and the countries within and buyond the Dominions of the
MAHARAJA OF KASHMIN, !

«The month opens as far buck ag the molar tecth ;
and the male has two canines in the apper jaw deve-
loped into the form of tusks; these teeth project
externally on each side of the mouth, they pass down-
ward curving backward, and have the posterior edge
adapted for cutting, The eyes are proportionally of
a large size, and haye # long narrow pupil,

“The ears are moderately long, covered extemally ‘
with reddish-black hair, and internally with long
gray hairs, The hinder limbs are longer and strong-
er than the anterior. An important osteological =
character iy the presence of a slender fibula extend-
ing from the head of the tibia to ‘the extesmity of
the astvagulus. The feet are small. The anterior
havye two spurs which touch the ground, the, external
being the largest ; the posterior have two unequal
haofs the internal being much longrr than the exter-
nal, )

«The musk deer is a timid roetnrnal mammal, very
rapid in its cowse; it has a leaping motion, some-
thing like that of the hare ; it leads a solitary life,
except in autumn ; it feeds wpon the leaves, bark,

and roots of trees; its flesh is good to eat.”*

Musk appuratus~This consists of a sac, which is
only present in the male ; it is placed on the median
line of the abdomen, between the nayvel and the ovi-
fice of the prepuce and near the latter. The sac
is of a rounded oval form, flat on ity superior and
adherent surface, but convex and covered with hair
on its inferior or free surface.

In adults the sac is from two to three inches long,
and 7 to 10 lnes in depth. The envelope of the sac
consists of three separate membranes. On the inner
surface of the sac are strongly marked folds and
excavations, each excavation contains two or miore
oval corpuscules, consisting of a very thin membrane,
containing a brownish colored substance.  These
small bodies are glands for the sécretion of the musk.
Toward the middle of the external surface of the sac
is & short canal, which passes obliquely, and has its
internal opening marked by a number of converging ¢

1 hairs.

" In the living animal, the musk has the consistence

* Pxiracted from the Elements of Medical Zoology, by Mo~
|QUIR TANDON.
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|(Liof/Mhoney, isof a browmsh~rec1 color, and haé a strong
' Jbdour.

When dry, the musk 18 a.lmost solid,
of a dark-brown color.

Tt fecls umetuous and fatty, has a bitter aromatic
taste and ibs smell is powerful, Kach sac does 0ot
contain more than 70 grains in an adulf, and 128 in
an old animal.

Two kinds of musk are known in commerce, the
Tonguin, or Chinese, which is the best ; and,the

| Kabardir, or Russian,

- Musk contains ammonia and volatile oil, stearine,
oleine, cholestering, an oil united with ammonia,
golatine, albumen, fibrine, hydrochlorate of ammo-
uia and several other salts,®

The musk that veaches England i imported from
China in chests of from 60/to 100 ounces each. ' An
inferior kind is imported from Bengal (Hill pro-
duce).t There is also a Siberian or Russian musk.
The China musk bags are always observed to have
been opened and sewn up again, and it is probable

. that adulteration is largely practised; the blood of
the animal is often mixed with the musk.

The male animal produces the musk, and is a na~
tive of astern Asia, between the 80° and 60° north
latitude. It is found in the Steppes of the Altai
on the Intish river, extending eastward as far as the
tiver ¥enesei and lake Baikal.

In 1857, the import of musk into England was
10,728 ounces.

745.—[ 2530 ]. Musk Kdghdn, Dg-

mnula;r, and

Tazata, pury COMMISSIONER.
 746.—[ 2518 1. Musk bags. Kax-
Kanrrm ara Hrirng,

These are an inferior kind, and wvalue Rs 3tob
each,

4% .—[ 2581-8 ¢ Nafa-i-mushk-i-

. Khatai,” Bags of fine
Kashnir , Thibet musk, H, H, Tun |
Mamanasa. '
748, 4319 7. ’Atri-mushk or Kas-
Tahore, tari-attar, attar of musk.

Ram 81va, Pansiri.
749, 4319 1.
_of ambergris.

’Atr-i-’ambar, attar

* MOQUIN TWANDON, Medical Zoology.

 very light, and easily takes fire.

t MAcCULLOOH’S Dictionary of Commerce,
3 Dr. Ung, Dictionary of Arts, &e.

| Ambergtis, from which thig, attar is prepared, is
found in pieces floating in the sea near the coasts of
India, Africa and Brazil; it of an ash-gray color,
spotted like marble with black spots;; but it appears i
to vary considerably in color, some pieces being white,
some black, and some gray with yellow: spots, [Tk is
Tt is most, probably
a concretion formed in the stomach or intestines of
the Spermaceti whale, Physeter Macrocephalus.™
Several specimens have been found full of the im-
beddad beaks of a species of Sepia, which is the food
of ‘the Physeter : it is supposed by some to be formed
only duri’zng disease, a8 the specimens of the whale,
in the stomach of wlm,h ambergris was found, wero
sickly. il

LAG, 0

The lac insect is found more or less all
over India; in the Punjab it is universal,
and there 18 searcely a district whlch does )
not exhibit a sample.

The lac exhibited is almost exclusively the
produce of one or other of the three trees
“ pipal? (Ficus religiosa), “dhak "’ (Bufea
JSrondosa),or “ber " (Zizyphus iujabw)' The
dhik specimens have been sent from Kangra
district, and also from Kapurthalla.. The

“bér” lac is the commonest; it is much »

produced in the Jhangand other districts,
where tracts of waste land are covered with
the wild “Dbér.” The other trees on which ‘
lac has been known to be produced——are
Annong squamosa, Vatica lwccq/'era, Feroma
elephantum, Schleichera trijuga ; two species
of  Erythrina, Hicus indica, Inga duleis,
Miymosa cinerea, and others, and species of
Aleurites, Croton, Carisa, and Urostigma and
Celtis.  There are six Hindi names for lac,
but the name ik or laksha, is derived from
the word, signifying “a hundred thousand,”
from the great pumber of the insects which
swarm over the tree. By the punctures they
make on the tree, the “lac,” is produced,
The products of this inseet are two—(1),
the “ gum lac,” which forms a concretion like
bubbles over the twigs of the frees on which
it is produced ; (2), the red colormg matter,

® THOMPION'S Chemistry.
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|

o be noticed. pl'eseutly, whlch ywlds the:

| hxghly ptized and permanent lac dye.

Tt is the female ingect of the Coceus lacea

that produces the resinand the dye. This isa
~ small round red colored flat insect, having
12 abdominal rings, and a bifurcated tail.
| The male is much: lﬂrger than the female,
. and is furnished with wings ; it is stated that
- no more than about one male to 5000 females
i to be met with, The female insect is said
to be destroyed in the process of producing
her young ones, for the eggs become hatched

i beneath the mother insect within the con-

crete resin globule, and escape by boring
though the mothet’s back., At first the
 young brood having made its escape clusters
on the twigs of the trees, and very shortly
afterwards the incrustation of lac begins to
 be formed over and round them, covering the
twigs. The bubble like exudations are all
close together, and hollow and cellular inside.
About the end of Mareh the lac resin exuda-
‘tion is complete, and the female insects
within are glued down by it to the tree.
The oval body of the insect becomes of a

deep red color 3 if at this stage a little piece

of the.lac inerustation a twig is broken off,
the insect is perceived, as a little bag of red
liquid (which yields the dye), and the place
where the wood of the twig has been punc-
tured bears a snow-white mark, as if the

i - place had been touched with a point of chalk.
- I have removed an entire piece of lac incrus-

tation from the thg, and observed the bark
undemeath covered with these little white
dots, one in every cell and one under every
ingect ; under the microscope they clearly ap-
pear to be specks of a semi-crystalline saline
efflorescence, at the place punctured by the
' insect. The proper stage to collect the lac
(if intended to produce dye) is when the
insect is in the stage of being like a soft red
sac. Atbalater stage it lays its eggs under
its body, which is glued down by the resin ;
when therefore the eggs are hatched, they
have no mesns of egress save by eating
though the body of the mother, which they

do feedmg/ the whils ori  the wd co}ormg,
matter conﬁamed in her body which ds thus
consumed, | When the young insects ‘have
regularly eaten through the mother’s body
(who of course dies under the operation)
they pierce the resinous coating and escape.

This occurs about the month of June, as

soon ag the first rain clouds gather, and the

lae which is collected after this yields very

little coloring matter. Two gatherings are

usual however, one about March and one in

October, or rather later, up country.

Commercially the best lac comes from
Siam, its superiority appears to consist in the
uniformity and thickness of the incrustation,
which completely covers the twig. Most of
the Indian specimens are scanty and irre-
gular. When the lac is first gathered, it
is picked off the twigs with the inseets and
all on it in this state it is called * kacha
or “kham lakh; '’ this lacis treated with
water, and thus the coloring matter is ex-
tracted. By this process the concretions of
lac get broken up into grains or small frag-
ments, and this forms the ¢ lakh dand,” or
seed lac; in this state it contains no coloring
matter beyond what is indigenous to the
resin,

The third or clarified kind of lac is called
“chapra likh,” or shell lac ( chapra,” a shell).
This 18, prepa.red by taking. a quantlty of the
seed lac in a cloth, made up in the form of
an oblong bag : two men each holding an end
of the bag, extend it over a gentle charcoal
fire by which process the lac melts, when
quite fluid each man twists the bag so as
to force out the melted substance through
the pores of the cloth, and allow it %o
drop upon pieces of the smooth stem of the
plantain (Musa paradisaica) placed beneath.
The glossy nature of this is such that the lae
falling on it spreads out in a thin layer
without adbhering. Sometimes the seed lae
is merely melted into lump lac, which is used
to make bracelets of.

The chemical constituents of the different
kinds of lac from the analyses of Dr. Jonun,
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U xveervornoy, and Huonmw appear to
‘be as follows i~

% Stick lae,” ie.y lac on the twigs justin the state
in which it is found, containg—
L. An odbrons resm, soluble in alcohol and ether,
#. A vesin, insoluble in cther,
‘A bitter balsamic resin,
Alcid of the lac (laceic acid).
Dun yellow extract.
Coloring matter, analogous to that of cochineal.
| A fatty matter like wax,
Some salts and earth. ;

Uxverporeex  classified the resins pro-

S S B o2

duced 1in lac, besides the coloring matters and |

laceie acid, &e., thus;—-

1. A resin, soluble in ether and aleohol,.

2. A resin, insoluble in ether, and soluble in al-
cohol. i | i
3. A resinous hody, little soluble in cold aleohol.

4. A erystallizable resin.

5. An uncrystallizable resin, soluble in ether and
caleohol but not in petroleam (naptha ?).

Beed lae, “lakh dind,” contains (by Mz, HAq-
CHETT’S analyms) in 100 parts,

Res}u, 4l s v 680

Coloring matter, = .. SR D)

Wax,.., a o oy oo 60

Gluten, b s ey we 35

. Foreign snbstsnces,. . v 5 65
R, 40

100 0

Dr. J omw’ anulysxs gives very similar
results, save that in foreign substances he
notices 1'0 of salts of potash and lime, to
which probably the white spots on the bark

under the incrustations, which were prevxoua- -

ly noticed, may be due.
Shell lac, “chapra.’’ Mz, HATCIIETT 8 an-
alysis gives—

’

" Regin, A ve ob 905

Coloring matter, .. e i 05

Wax,.. Ji o i 40

ki & 141 B G b R e o 28

Li088,0 4 . R Ve 18
99'6

‘Lac resin can be procured pure by solution
in alcohol : it makes an excellent varnish.

It is soluble in dilute hydrochloric and
acetic but not in sulphuric acid.

41t has a great tendency,” says| D, Umn, by
comlnne with salefiable bases : as with canatlc pnbash
which it depuv es of its alkaline baste y

This solution, which is of a dnrk red color, dries
into a brilliang transpavent reddish-brown mags, which
may bo re-dissolved both in water and alcohol; by pags-

ing chlorine in excess through the dark ¢olored al.

kaline solution, the lac resin is precipitated in a colot-
less state. 'When this is dried it gives an excellent
varnish pmhculurly with the addition of mastlc and
a little turpentine.’’» il

Lac burns. w;th a pleasant odour—wb is
used to make sealing wax, and especially to
form when mixed, with. sulphur and varions
colored powders, those sticks of color,
(“Dbatti,”’) used by the tumers (kharﬁtx) to
color their turned wares, producmg that.
beautiful glossy lacquer which i 80 much
admired, and which gained a medal at the
International Bxhibition of 1862, The na.
tive carpenters make a solution of the crude
lac as it is, in mative spirits, thus producmg 4
a strong colored varnish which they use in.
stead of paint, for house wood-work, &e. Jn
some districts . ¢., Jhang, the lac, whether
erude or refined, is called “chapra,” being
regarded as the source of chapra lac, and
therefore called so. Masor Porrock in his
report on Dera Gthizi Khin states that 80
maunds are annually 1mported from .Thang
to Dera Gthdzi Khdn.

 The following lpeelmens of lac were exhx-
bited.

750, 4050 0
from the bér tree.

751.——[ 4182 1. Lac'on the bér tree,
(Zizyphus jujuba,) exhibited from Kangra,
where it grows at Hari par and Nurput'

Raw or “kucha lakh 0
Delhi, '

Specimens were also sent from
Hushyarptr (4079).

Lahore (4181), i
Grjrat (4141),

Jhilam (1461),

Kapticthalla (4173),

SRR DA S S SN

* URi's “ Dictionary of éxmmwenm, ¥
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‘ala,ndhar and Kapurbhal]a,,
.| The leaves of the sample of dlmk bmnchea were
l:c)vered "with a blackish dust-like soot, which had a

| slightly sticky feel, 1 could not discover the nature

i  of it by the mmm'oscope, under which it presented the
|| appearance of a surface of confosed blackish parti-
5 clea placed without any order or sysl;em.

 The following extract was communicated
by the Ruv. J, 8. Woopston of Kapurthalla,
. relative to the lac insect,

W About three years and a half ago, or in October
1860 (1 helieve it was) the Rajah’s Oudh Agent sent
up o man from Tkanna with about three mannds of the
lac, containing the insect in its transition state from
the chrysalig into. the working animal., The Oudh
man remained | sonie. 18 months at Phugwma and
mstmcted the man now in charge in the science of
lac cultivation. He says they took the lac from the
 wessel in which it came, put it into detached portions,
tied ‘wp in little bundles of grass (somewhat resem-
blmg the rush butterfly cages wo used to make in Tre-
lzmd) These btindles were tied to the larger branches

| of the dhék tree, and as the insect appeared it found

il im‘wmy out from the bundle on to the branch and soon
- made ity way up ‘the emaller branches where it com-
 menced its operations. This was ‘in November.
. ‘There seems therefom to be two seasons for its labors,
the cold season and the rainy season, the ong com-
mencing in November and the other in June, Tho
November crop seems complete in Febmary, and the
| Wfhime erop in. September. It is not gathered however
il (the insect leaves it for the _gucceeding  season,
The ingeet has no wings (so my informant tells me) *
lm‘ it/is carried by the wind from tree to tree.
atso camed by insects and bixds, to whose feet it

mlheres, and thug goon spreads over an entire foregt.

i it was placed on 5 or 6 trees at Phugwara.

. Now it ‘possesses over 100, and is likely to spread

| vary extemwe]y ‘ere long. This last crop was 1}
maunds, . The insect is indigenous to the Punjab.
It is found on the pipal, the bax (banyan), and the

[ b, &e. A man stells me that a single tres in his

| village (w bar T behew) ymlded Rs. 12 worth of lac
the lasb seaspn.” ‘

753, —[ j Luc of the plpal (Ficus
rehqwsa) from Rohta.k Locmn Exmm'rrow
Commrviee.

It is probable alab‘that setvet'al of the rough Tac
‘ samples of other dxs&im are from pfpal trees in

| % Tho males have wlngn and not tho femalm me mam apd B HOLY
; U searlet dye.

however rarey-[BD.]

for dying silk 3

T s

in dilute muoriatic acid, and tin ig the mordant.

the “PW parts of the proviuce the “ hét” lac ap-
pears to be the commonest,

754 —f Wl Lfikh dami i seed lac,
This i3 exhibited frem Lahore (No. 4116
and 18), Ambﬁlla (No. 4860), and Delhi, |

755.~[ 1. Shell lac* chapra ldkh,”
is exhibited from Delhi (No. 4061), Lahore
(4114), Gujrﬁt (4142), Dera. Gthazi Khin
(4618).

Lac nm‘ ‘
756.—[ 4937 ].  TLac dye, exhibited

Diki in & liquid form. Muxiet-
PAL COMMITTEE. L
757.—[ 4469 ].  Lac dye, =~k1mz1~;,
Tudbiana, Ludhiana. Briyv Man..

This dye is obtzuncd from the lac' previously de- dih

geribed, by trea,tmg the crushed lac with water to dis-
solve the coloring matter ; as befoze observed, it is
best that the lac should he gathered when the in-
sect 18 within the lac concretions as a small oval
body eonsisting apparently of nothing but a soft red
substance nearly liquid, If the lac is not gathered
till ‘after the insect has cscaped from its resinous
envelope, the quantity of coloring matter obtainable
ig very small, ‘
The dyes exhibited are liquid, they are much used
but yery seldom, on account of the
expanse, for cotton, = "This coloring matter is used also

in preparing the rcd leather of Narpar, and other
places. ’

The lac dye of commeree is prepared by evapo-
ratmg the colored tincture to dryness, when the residue
i forxhed into little cakes, two inches square and half
an ingh thick ; thege are of various qualities and  are
marked with different lofters by which the quality
is recognized, =By the analysis by DR. JorN, one of
these cakes yielded in 100 parts, coloring matter 50,
resin 28, solid matter consisting of alumina, plaster,
chalk aud sand, 22,

The cakes when prepared £k dyeing are dxssolved
The
lac ig used to give a searlet dye.

DR, McLuop, of Madras, as quoted by Dx. Unz,
states that he prepared a supsrior lac dye, by digest-
ing stick lac (crude lac) in the cold, in & slightly
alkaline decoction of the leaves of Memecylon tine-
tortum (M. edule, Roxb.)) (called knrpa in Bombay),
the solution being applisd to woollen cloth,  atter

| preparation with a movdant formed of a saturated

golution of tin in muriatic acid, produced a brilliant

2 u
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MAOCULLOCH montwns\that in 1858 the unpoxbs

i ot lac to England amounted to 1,200,000 Is.

COCHINEAL, '

Besides the O'ocows lacea just described,
there are several other species yielding red
rolormg matters of more or less brilliancy
and value. Obcous ilicis is found on the
Quercus co'n@'fem, or Kermes oak; Cocous
polonicus, form the scarlet graing of Poland;
and cochineal is the Coccus cacti, which feeds
on the Opuntia cochinillifera, (Cactus coch-
inillifers, Linn), Kermes was known to the
ancients at a very remote date. Ibis men-
tioned by Herodotas, and often alluded to by
Pliny ; and is the “Tola’’ of the Hebrew
Seriptures, which word signifies worm.”
Like Kermes the name gave rise to the term

“vermillion,” “vermeil,”” which is now ap-

plied only to red lead, minium, and Cinna-
bar. It is remarkable that in all these spe-
cies the female insect is the color producer,
and that the females are very mumerous in
proportion to the males.

A species of Kermes has been stated to
be indigenous to India; bub this may be
only the mistake of translating “kirmiz,”
and “krimsi” now applied to lac dye (and
also to coehineal) as ‘f Kermes’' the Coccus

 ilicis; &c. 5 bub there has been an indigenous

species. of cochineal no doubt, for in the J4-
landhar Doab, there was in the Sikh times a
species of cactus so abundant and rapid grow-
ing, as to become a nuisance and rewards
were offered for its extermination, which
however were rendered unnecessary shortly
afber, as a large number of insects of some
kind of coccus appeared, and soon effected
the destruction of the plant, which is now

-only oceasionally to be met with.

Mz. Tayror communicates the follow-
ing information from Jélandhar ;—

| ¢ Fyrom enquires I have made in this district I find
that the common pnclcly pear® was very ubundanf

% The plant Opuntia vulgaris, nat. ord., Cuctacew D€, Tt is
common in Ammexica, where a species of cochineal ingect lives
on it

in Jalandhar wnd some neighhouring disteicts, In
| 1849-50, &, an ingect appeared which attacked the

| plant and destroyed it coplgtely in. the comse ofia

year. The natives deseribe the insect as about the gizg
| of a flea, and state that when squeezed it beqame )
gcarlot, and that the plant itself when nttackcd soon
became of a scarlet color, They say ﬂmt the cloth
dyers collected them in large quantities, and extracted
a brilliant color from it. = After the plants had been
destroyed the insects themselves disappeared and haye
only occasionally been seen since, The plant is found
ingmall patches at Rahoon, Kértarptr and Kupfxrthalla,
but does nof, existin any other part of the Jalandbax
district, I am informed it s making slight head way |
however, but no appearance of the insect can be trac- .
ed 0 i)

In the uenume cochineal the. female 15 o
much larger than the male.  The larval stage

that of the pupa 15, The male does not live
more than a month.  As soon as born he
seeks the female and when impregnation is
accomplished he diess  The female lives a
month longer, during which period her abdo-

men becomes much enlarged, When the
penod for laying her eggs arrives, she ﬁxes
herself io the plant: the eggs adhere to the
under surface of the body, and o are hardly
| visible; as the eggs arve discharg‘ed the bb'dy
shrinks, thus affording a cavity under it in
which the eggs rest. The eggs are from 250
to 800 in number, united into a narrow band
they are oval and of an intense red eo!or,
and covered with a farinaceous secretion, .
they are hatched in a few days, and like the
lac insects, issue though the dried up Bkm
of the dead mother.*

The good cochineal which was exhlblted
and which yields the beautiful dye for silk] is
imported, and comes »i¢ Bombay and Caleut-
| ta ; some of it appears to come vid Bukhdra,
whence it first goes by the Afghan traders
from Sindh, Kardchi and Bombay, and then
|18 brought into the Punjab through the
Peshawar passes by Kabdli merchants ; but

| no-doubt the greater proportlon i8 1mported

* (MOGUIN TAXGON, Kloments of Medical Zoology, 9. 37.)

in both sexes does not last more than 13 days,


ftp://ftp.firthalla

: Mexmo, &c., and h]ﬂﬂ‘

, *‘t,l‘w 1h,, are detached Er:om the. /plants on which they
feed b blunt knife; they are chppcd in boiling |

m e l;c&i in bags holdmg abaut JOOIbs. onch; they

11 the 1mports of cachineal into Great Britain is for

| 1866, (the Tabest year for which data are available
‘hare) (amounted to 18, L.,.Z ewt., the real value of
‘ a8 astxmuted at £391,661, In the London
© priee lists for .Tuue 1864, the price of good cot-hmea.l
| ran (&sfrom 3s. ‘ to&s 4d. the 1b. |

 Acids turn the
0 ge "i'ed ullmhes to violet. The |
s “ lakes”’ of artists’ colormen are pre-
‘,pared by mming eochmenl solution with re-

nahéd iémuies ot ones {ull of epgs Have heeti carried on
‘iecaa of cactus from the original place to' the new one,
1 tlms the principal “‘ nopalries,’| or couhu*mal gardens
Lo Fmed-- sb, the omtua treeam-e plemted in mws ubout a

& oppy ‘eoon hateh, fhe ingeots then emerga and
I i nmml»om cachng planu; Where they soon
: bhy zequixe pro%ction of mats from rain

Yo Hmeal is found in “L‘antml America,

‘wﬂmnm'y) o of ﬁvhich thure are about 70 000 to

‘ ‘da ot detemomta by keepmg; 1t may be added that |

‘ | cently prempxtated alummous earth with

|and gives the crimson dye.

ﬂl them and then dried in the sun.” They |

| er is ‘due to a pecuhm' ‘
néiple ermed‘cab mxum or cochineline. |

I hae; e 'athd 1nttoduced into Spain and Algiers. The

| which it comibines, giving a beautxful erimson

‘ prempxtute. The f“carmine lake " is helgl;-

tened in ity color by an acid salt, such as

bitartrate of potash; muriatic acid makes

cochmeal a brilliant searlet

tened in: color by aupertarbrate of potash,
In this country alum is used as a mordant,
In order to
dye scarlet, some yellow dye, stich as  har-
singhar,”’ is employod along ‘with 1t: (Se&
Class of Dyes,) |

758.—[ 4578 ] Impc)rted eoc!gxnegl

Liahore, (xﬂumm anms Sv.
HANT. il ‘
759, 4659 | Cochineal,k‘ imporfed i
Peshaw, from Bukhdra, A

Whenee it was imported from Bombay valne, Rs.7 [
a seer,

760.—[ 2508 ] Cochineal (xmport
Jallandhar, . ed). ’ |
761.-~[ 1« Hardwir peori,”” or

Indian yellow. Lamons Bazas.
This is the dried deposit prempltatcd from fiw‘

‘urine of cows that have heen fed on the leaves of the

mango ( Mungzjm‘a wndica).

16 consists principally of magnesia fmd f purreic
acid,” as it Has been called by Stit R. KANE. On
treating a solution with weak muriatic acid, after
evaporation, yellow sculy crystals of pnn‘elc ac1d are
obtained,

Thig snbstance is usnally met with in the bazats
in lumps, called  hardwars peon,”—-—what ig " ealled

| “wilayiti peori? is chrome yellow in lumps (chro-

mate of lead). Hardwéri indicates the locality where
it is obtained. I am told that a dye made of the

Harsingeér is sold under the same name,

As 8 dye m
Europe it iy fixed by tin mordant and heigh-
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CLASS III. PRODUCTS OI‘ THE VEGETABLE KINGDOM
USED FOR FOOD ;

Dmsmn I.—Substances used as food for man or cattle. \

Tm: collection. illustrative of this i impor-
tant section was very large, but as the jury
remarked, consisted to a certain extent of
grains very similar in quality and general ap-
pearance, although they were obtained from
different districts. :
Now the general features of the majority

of districts being so much the same, as far

as composition of the soil is concerned, it is
but reasonable to expect that the produce
in a majority of them should be similar, the
difference being more in the amount of pro-

duce in a given ares, and in the size and

fullness of ear than in the nature of the
grain itself.

There are, however, certain marked divi-
sions of the province, dependent on physical
peculiarities of geographical situation and
~ +alimate, which exhibit diversities of produce,

and these divisions are further noticeable |

from the change of nomenclatuxg, which as
we pasa from one fo the other, we cannot
fail to observe both in the grains themselves,
in the soils which produce them, and in the
implements of husbandry and irrigation by
the aid of which they are cultivated.

In reviewing the agricultural produce of
the whole province, from the rocks and
snows of the far distant Spiti and the fruit-
ful valleys of Kashmir, to the arid plains of
Miltén, and the river banks of the Derajat,
the conditions of cultivation are so various,
that it will materially add to the interest of
this class, as well as illustrate the specimens
contained both in it and in some of the sub-
sequent ones, if I lay before tho reader a

brief sketch, descr1pt1ve of the various kmde
of culturable soil, both in the hills and in
the plains,—of the means of 1rr1gat1on,-—-the

principles on which agriculture is conducted,
~-and of the characteristics of the agricul-
tural population of the Punjab. o il

In order to do this, 1 shall endeavour ‘
briefly to consider the following points:—

Fipst, The soils,—including such inform-
ation as we possess regarding systems of
rotation, manuring, &c; Secondly, The means
of irrigation adopted; Zhirdly, The  classes
of persons who work the soil, as these from
their habits and peculiarities will be found
to exercise an imporfant influence on the
‘productiveness of the lands under their treat-
ment ; Hourthly, The method of treating and
cultivating the various crops; and, Fifthly,
The produce itself, as to its quantity, quahty,
its cost, and the profits it yields to the agm— ‘
culturigt.

The consideration of the 1mplements of
husbandry in use in the Punjab would be
here out of place, as there is a special class
in Section C. assigned to models and speci
mens illustrating the subject, and to this class
1 would refer the reader for information,

I, ‘Boris,

I have already (ab p, 123) in a Greological
sketch of the province, noticed the different
kinds of soil which charaeterize the districts
of the Punjab. I shall, therefore, in this
place confine myself to a consideration of
them from a purely agricultural point 01
view, i




| Division I

The clasmﬁeatwn of soﬁs, a8 has heen
‘ already observed, is of & two-fold nature,—

‘ either according to the means of irrigation

~ which are at hand, or else according to the
 character of the soil itself, though not unfre-
quently the terms in use are the result of
a combination or confusion of both together ;
in some places also, the use of artificial
fertilization furnighes a fourth kind of name
' or distinction.
After perusing a series of statements col-
' lected for the Lishore Museum in 1860, des-
criptive of the agriculbural produce of vari-
ouy distriets, it is evident that the different
nomenclatufeﬁ of soils have certain limits,
~or divisions of the province w1thm which
. they are current.

‘Some doubt must unquestmnably attach
to these divisions when it is remembered
that the native officers and assistants em-
. ployed in making out the settlement records
often introduce terms which previously had
no local currency. Mukmg full allowance
for this, however, there ia sfill evidence of a
‘pretty clear partition of terms indicating
difference of soil, ‘

First, there are certain hill districts of
 greater or less elevation, either Himdlayan

-~ or Sub-Himélayan, like Simla and its States ;
 and intramontane valleys, such as Kangra,
. Kashmir, Hazéra, and Peshawur; and sub-

- montane, such as the southern mnrgin of the
lowest ranges, known as ‘ Damani-i-koh,”
from thmba.r to Rupam or on either slope
‘of the Pabbi range in the Giujrat district,
* which have names of their own, resulting

~partly from peeulmrltles of situation, and

partly from' difference of race. To these I
shall devote a aepmate notices

After eliminating these, the rest of the
province exhibits three main classes of no-

menclatuve r—First, Those districts (like

Jhang, Gugaira, Maltdn and some others,),

whose cultivation is o poor, that were it not
Afor canals, wells, or the banks of & stream,
_ they would bave none at all, appear to have
yery little nomenclature of soils accordmg to

kind, ‘What they have, has almost exclusive .

| reference to means of irrigation : this is very

natural ; if they had no wafer, it would
matter little whether clay, sand, or loam
formed the staple of their soil, as the average
rain-fall ig at the utmost not more than 8 or
10 inches, it would bear nothing but jungle ;
| hence the whole attention is drawn to the
faet of there being wmeans of irrigation of one

| kind or another, and the lands are distin-

guished accordingly; Second, The districts in
which Punjabi terms are in vogue,—Chamb,
Rohi, Dorang, Doghdhi, Misf, Maira, Tiba,
Kalrdti, Shor, &e.,~~which I shall describe
presently: they comprise the Jdlandhar, Bari
and Richnab Doabs, as also the Jach and
Bindh S#gur Doabs, in such parts of them
ag land ig distinguished by wsoil, and not
irrigation 'appellatives; = Therd, The  dis-
tricts in which Hindustani terms—Khadir
Béngar, Rausli, Ddkar, Domat, Matydr, Bhiar |
or Bhor, &c., are recognized : these comprise
the Cis-Sultej States, Ambalah division, and |
the  districts. 'of Gtirgaon, Delhi, Hissdr
Rohtak and Sirsa.

This threefold classification is only gene
ral, and no doubt there are districts where
either or perhaps all the mames are under-
stood ; but the distinetion is certainly true
in the main, judging from the use of the one
seb of terms or the other in the various
districts from which the returns have been
received.

The clasmﬁcahon of land accordmg 10
means of irrigation isunderstood everywhere.
Hven where terms descriptive of soil are
employed, any or every clags of land may also
be described as “chahi,”’ if it is watered by
wells; “abi,” if by ponds; or  chalirs”
(to be described hereafter) ; * sasldbi,” if by
flood and inundation of rivers ; pdni mdr, if
damaged by drainage floods ; and * bardni,”’
if depe.ndent on rain, These names them-
selves indicate the source of the water of
irrigation.

In Maltan and Jhang, and some other dis-
tricts also, where these irrigation distinctions
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‘have been noticed as the only ones in use,

the term nakri from (“nahr,” a river or

© canal) is used to signify lands watered by

canals; and in Miltdn, where cultivation is
almost enfirely dependent on that system of
multitudes of branch canals, which is. charac-
teristic of the district,* there are several
terms in use having reference to thig method |
of irvigation, Tn the low tracts of Bajwit in
Sealkot, and of Andar in Ghirdaspir, which are .
intersected by a regular net-work of streams,
the terms * kali,” from kil, a water-course,
and * pail,” a rich kind of loam, are used to'
signify lands under this species of irrigation.

II. We now come to the *Punjabi
series’ ‘of soils.

The plain-districts of the Punjab are sub-
divisions of Doabs,t i. e., tracts of country
between two rivers.  These rivers exercise
an influence over the soil to a greater or
less extent, on either side of them, and the.
existence of this influence is proved long after
the actual proximity of the stream is passed,
by the slight depth at which water ig obtain-
ed from wells, and by the productiveness of,
the soil generally. = ;

In the immediate vicinity of the stream,
there will be tracts enriched by its alluvial
s0il, ‘and fertilized by'its inundations. The
perpetually shifting currents of the Punjab
vivers form one of the most remarkable
features. Large tracts of land are frequent-
ly carried away from one place, while at
another part of the stream, a rich deposit of
alluvium is thrown up; and it not unfre.
quently becomes a source of dispute among

* See First Report of the Administration of the Punjab, para.
380, also in Class T1L., Bub-class (D). Dyes, where further men-,
tion of ‘the Multin canale is made in connection wibh indigo
cultivation, T believe the number of the small canals that fors
merly existed was reckoned ab 267

 The nameg of the Doabs are in all instances (excepting the
fAvak or Jalandhar Doab) the result of nride attempt to join
the tames of the rivers on each side into one word. Thus
passing the Jalandhar Doab, between the Butlej and the Beas,
we come to the Bari Doab, (Beas and Raw.). Then between
the Bévi and Chenab, the Richnah Doab; between the Jihlam
and Chenab, is the Jach Deob. The last Doab up to the Indus,
sake its name fron that river, and it is called Sind Sdgar, “ the
cesn of the Sind " (Indus river),

A

possess the new tract.

¥ s

. As regards the revenue assessment of lands
thus thrown up, or the reduction of rent on

account of fields washed away, it may be

‘the ‘-neighbour‘ing‘ landowners, who '}‘,“is;,‘tp”, ‘

mentioned that there are several methods em-

ployed in different parts of the country for
ascertaining the value and extent of the al-
teration required. In the Punjabsometimes

the ¢ chak 7’ system is followed, whereby low. |

lands likely to be affected are divided into
plots or chaks, and at settlement general
rates are fixed for each, which rates are ap-
plied to the increment, whenever iti oeours ;

sometimes the system of merely taking np
each case a8 it oceurs and redueing or in-

creasing the rent after actusl measurement is

followed.* ‘ ‘

Occasionally, however, the river bxingé ;

down masses of sand instead of rich soil, and

then its effect is the reverse of fertilizing. .

Beyond the immediate vicinity of the river,

there will be land varying in quality accord-

ing to circumstances, and including a num-~
ber of kinds of soils ; robhi, doshdhi, &c,
Approaching towards the centre of the Doab

the influence of the river is, less felt, the

wells yield water at a greater depth, the
poorer class of soils and Bardni tracts become
more frequent,  In the centre of the several
Doabs, west of the old Grand Trunk Road

from Rirozplir to Jihlam, and equidisbant

from the influence of the rivers on either side,

is the * bar" track, generally higher in level -

than the rest, almost wholly covered with
stunted jungle, and good only for grazing
grounds for the large herds of caftle and
camels, which are reared in such districts.
In these parts, what cultivation there is,is
dependent' on rain, or on wells sunk to a
very considerable depth. ‘

% Tn 1858, the loss by @ilvvion was 51,288 and the gain by allu-
yion 12,360, In 1859 these fignres became 28,071, and 18,802,
respectively, A full accouint of the system of gebtling cnges of
alluwvion and diluvion will be found in tho I‘B‘inv.noi-alpﬂam'mfi'
sionor’s Ciroular, Nov 81, dated 7¢h Septetaber, at pags 862, of
the Volume for 1860, vt

7



i g])epomta off mmst a Iuwum extendmg
i galong
 tamarisk (“p:lchl i aarkandm,” and the
s mﬁnJ ” (large grasses, of the apecxes Bacv,ha-
ol ‘:‘,mm,) are called bela. -~
sy .?Land pemadi cnlly mundatad by the rise
of the river is called bher. It often has an
 efflorescence of #reh*’ or  kalar*? (sulphate
 of soda), which renders it less productive.
- In Lahore and neighbouring dlatmcts all the
low Jands are called “banjar? or * khachl,’f
 and in some places * hetidr and # guilaba,
In the Iaem dmtmct where there is land
. inundated, the land adjacent to the river
iy ealled mldbz‘- this describes land that

. adjagent to land that is, and is thus cone
L stantly moist ; 2nd, 4 kachh{,’ consists. of
 rich loam over sand, permdncally inundated
during part of the hot weather and the rains.
| In the desert the soil is all sand, but where
the jhand tree grows it is called ¢ jhandi
‘wali thal,”” it consists of a mixture of earth
and sand, and is good.  Manured earth round
- the villages is called * piiwah or puwér)’*
-‘The‘next series of soils' do nob oceur
egular order of succession, but they are,

“less thhmfthe influence f sinives,
. The landk next beyond the * bhet soils,

genemc tarm apphed to. all the hlgher lands
_ above and beyond the range of inundations,
il and i ba.njar i to lan& mtuated‘stﬂl hxgher, a.nd

~ entxrely dependent on rain |
| of the Richnah Doab, 4s we reckde from the
'Révi, the country is galine, hence locally

 mahdl,”? from the prevalence of wells (chark.)
the bed ot mvers, on which grow :

into large clods, and is the finest natural

|| soily
“kankar’?  or.

/s a fluvial deposit and found in sub-mon~

e ot ‘ermdwa.lly inundated itself, but is |

‘except that it has some sand in it.
again has more sand, so that the soil is half

ar mg degrae, good cultumble kmds of‘

 [igood soil.®

/| ealled ¢ kalar,” and higher up, ‘‘charkari

The fiest variety of soil is the * rohy,”
whxch 8 a sbiff loam free from sand, breaks

If the calcareous concrete known as
“ror,’ is mixed up with
rohi land, it (s called in the Gujranwalla
district, “kalrathis”? it is then not so pro-
ductive, it often occurs in the neighbourhood
of barren or ¢ kalri’ tracts. In some places

the loam is apt to split mto wide fissures,

and there it is deseribed as * phatwi rohi,”
there is also a clay soil called  * pail,’! which

tane canal irrigated tracts,
" In the next four kinds of soil the diﬁtincs

tions are based on the proportions of sand.

. Thus, dishahs or dosahi is the same as rohi,

| Mt

and half sand and clay. Tn “maire” soil,

 the sand predominates over the clay; and
 “¢ibe’ iy almost entirely sand, in fact it
' gometimes occurs as hillocks of pure sand,

where it is known as “ré61;"" of these terms,
the word doshahi literally means ¢ doubtful,”
that is land about which there ¢an be two
(do) opinions (shdi) ; it consists of flelds of
which part is high and sandy and part is
# Tibd"" means a hillock, and
the term is especially applied to uneven sandy
ground of a somewhat high level. Such poor
goils as the last, ocour in the central or “ bar"’
lands, which are mostly sandy tracts of jungle
and grazing grounds. In other districts,

K T have aleo beex told that the word is ‘veally: dookbaf, ‘and
menns ¢ partly sandy ' (chhdl = sandy goil)y But the aboye
i probably the correct, and has ibs counterpart in the Hindwgs
thnt, ¢ domat,’? which hag precisely the samo siguification.
WILEON ((lossary of Indian Terms,) gives domat 48 eqnal’ to
do matli, two kinds of earth mixed ; he also gives doshahi, a8
mneaning land bearing bwo harvests, but gives no authurify for
$his Istber interpretation, ;



. Clwss III

Division I,

il asqf}ugma arid Shahipir, tbeae bar tracts are

‘shrubs, grasses and plamts, which are full of
interest to the batamsb, and some of them of
value economieally.

The following extract from CAPTATN (now |

Corovzr)  ErpmrvsroNz’s Settlement Re-
port on Gugaira, well describes the producﬁs
« of the “ bap’? e

o W The! remarkable similarity in ‘the vegetation of
; avid | regions, separated from ‘each other by many
' ‘degrees of latitude, has often been a subject of notice.
Thus not only the physiognomy of the plants which
ave found in the bar of this district, agrees in a
remarkable degree with those said t be met with in
the wastes hordering on the Caspian sea; but most
of the genera which abound “in the southern steppes
of Russia, have representative species in this part of
the Punjab. I need only mention the Salsolas, Sali-
cornias, and Suedas, which cover every patch of
saline land, and are largely nsed for the manuface
ture of sajji, or impure carbonate of soda. The
keurreel (Capparis aphylla), the jhén  ( Tumariz
indive ), the furdsh (Tamariz. orientalis), and the
hér, (Zizyphus vulgaris), which compose almost
the whole tree vegetation of the har, have analogous
species on the shores of the Black sea and the banks
ot the Volga. The same resemblance may be traced
in the herbaceons vegatatlon, which here chiefly con-
sists of Peganum, Alhagi maurorum (gewassa of
“the natives), which forms the chief food of the camel,
and of various cheropodaceous plants, with grasses
of the usual species met with in the North of India,
The khaskhas (. Anathermm muricatum ) abounds on
the banks of the rivers, and is exported in large quan-
tities to Malt4n and Lahove; and the Suecharum
moonju, or “ surr,” covers immense tracts of inundated

lands, and formg the chief difficulty of the agricul-

turist, as it rapidly encroaches on the cultivation.
The useful ropes made from this grass are well known;;
and here I may observe, that DB. ROYLE in his work

on the fibres of India, states, on what must have been .

erroneous information, that cordage is made ouf of
the leaf of this plant. The sheathing petiole is the
only portion used : the leaf itself ig brittle and is in-
variable rejected by the native manufacturers.’*

The names above enumerated, describe all
the principal variefies of soil, but in passing
over a districh, we are sure to come upon

2 A very scriking mcount of the bar tract Is given in the
Hirst Administration nepoxt of the Punjab, pars 6,

‘ fé’l“y extensive, and have a pecuhar growth of |

| tracts of country Whlch ur‘e aﬁ“‘ected ina
peculiar manner by some local cause--lamds,*

which if that pnrtxculam local influence Were
absent, would in their nature fall under one
or other of the ordinary demominations of
soil. When these influencing couses are
present, the quality of the soil in au agricul-
tural point of view is changed, and aecord-
ingly it receives a new name,

‘Where there are low tracts of country, ‘

and which owing to their depression receive

the water that runs off from the surround-
ing higher lands, and in which also during the

| raicy season the watber lies because the _dmm« i
age channels are insufficient to carry it all

off; such tracts are called “chamd.”’ ' This

lying of the water canses the soil to be heavy

and black, o dark in color,

If the low tract where the water lles in
this manner happens to he by nature rohi
land, then it iy called “ekamb rohi,’ and
yields good crops of rice and gram. If in a
high tract the soil has indications of saline
efflorescence, it is called * ehitta mkz,” from

its white color the yield of whea.t 1s often

good notwithstanding. . IRl
(If the chamb tract be upon “maira,”

“tibba’? . woil,

it forms unproductive hard
| jungle, which bears little else than grasses,

such as khaskhas, dab, the leafless caper

(Capparis aphylila), the j
such like jungle produce, this is called “ dam-
Jar’ or © chamb banjar’  The name banjar
is also given to any hard barren tract, and
also land allowed to lie “fallow” ig clescrxbed
as banjar.

-These * banjar’ tracts arve subdivided ine
to different kinds. “ Kol is that which
produces nothing but grass, which springs

up only during the rains ; it is not arable and

18 a little 1mpregnated w1th saline matters,
 Shor” is a kind of barren land, whieh
swells after rain and yiclds *reh,”

efflorescence which consists pxmclpa,lly of

sulphate of soda, and is fatal to the pro-
ductiveness of any soil.

al (Salvadora), and

A third class of
banjar land, called utar, is a hard ”v‘el p]mn‘ ‘
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"perfeetly uupmduchve, Whmh has a hollow

sound to the tread.
Goora or aydin, is not properly speakmg

' akind of soil, 1t is a term apphed only to

lands in the vicinity of wells and villages,
wh:ch are abundantly irvigated and manured,

© which is the great distinction. This is the
mosf productwe soil, and on it are planted

the ‘valuable or “sabti’’ crops, sugar-cane,

coutifon, tobacco, poppy, &ec. Actual desert
“soil is called thal.”? MaJoR-GENERAT

Crarxe mentions that in. Gujranwalla the
tract of country along the river on which
the villages are ‘mostly situated, is called

 generically “kandi’’ In Shahpdr, where the

old banl of 'the river runs down the Doab,

‘the land is called “nukka,” while id other

places, land situated in such ridges are des-
eribed as ¢ dhaya,” . ¥ j

- In the J hilam district manured land is
called “ hail.” “ Mera,” is good land ; “ las,”

! aamewhat mfermr and “ rukr,” iy bad soil. *

. These are the prmclpal names for soils of

the # Punjab” class, but the list does not
. profess to be exhaustive, there are no doubt
. many other terms in local use, probably

varying from perganah to perganah, and even
from V]uﬁgﬁ to v1llage, but such minubie

‘cannot ba entered on in a general sketch like

the resent
i | P pass on to the class of * Cig-

: i ‘Sutle‘;” nomenclature. This i is move or less
| that of Hmd(xstan. This division of soils has
been vany clearly described by Mnr, Wys-

vamp, in his Report on the Settlement of
Ambakah to which I am much indebted for
mformntmn on the subj ect,

_ The two great dmalons of land are khddir |

and banger. (Not to be confounded with
the sterile “Danjar” soils of the Punjabi
series). Khddir are ]ow la.nds that owe their
depression to havmg once been the heds of
vivers, or levelled in some way by the in-
fluence of river action. Khadir would be
equivalent to “bent” in the foregoing series.

* BRANDRETH'S Settloment Report of the Jhilam district.

The. other term, banym', mcludes the high-
er lands, answering to the genenc terms
“des” and ‘“mshjah” in the 2nd series.

In this tract the wells require to be sunk
deep. The water is met with at from 30

o 60 feet, and there is abundant,

In short, these terms are descriptive rather
of' tmcta of country aucordma to situation,
&o., than kinds of soils.

The kinds of soils into which they are
sub-divided are as follows :—

“ Nyds’! is rich land near villages, sub-

ject to constant artificial irrigation; and ge-
nerally fertilized by manure, hke the * goera.
of the other series,

“ Rawsli,? is a light loam producmg all hi
crops, except rice. It is soft and easily work- W
ed, consisting of clay and sand ; it is mostly

like, though superior to the *doshdhi’’ in
the Punjdbi series, Heavy clay land where

the water lies, and which is good for rice and

gram, is called ddkar, answering to chamb
roki.  Rakar is bad dakar, which will only
grow rice.

‘ Bhar,” answering to “masra,” is a light
sandy soil, the better kinds of it produce
béjra, moth, mish and jowédr, Low lands
like chamb, that receive the drainage of
neighbouring uplands, and cannet carry it
off 'so that it lies, ave called * choil.” They
are unproductive for want of drainage. High
tracts from which the water drains off quick-
ly, are called magre and thalli,

Of the regular Hindustdni terms,  mat-
yér” is the equivalent of ‘7oki,’ above des-
cribed ; misén of “misi,”’ and “domat” of
“dosahi.” ‘ ‘ ;

1V. I now come to the nomenclatures
of the hill districts, including both hills and
intramontane valleys. “With regard to these
the names and distinctions of soils are few, and
in many districts not recognized at all; nor is
this wonderful when we consider the nature
of the country, how for the purposes of eulti-
vation any site has to be seized on, where a

‘| level field can be constructed, and 1rr1gatlou
‘m ayailable.

21
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Digasion I

‘I'n‘the Kangra district the main distine- |
tions appear to be, in the fact of one harvest

| or two being ywlded the first land is do-fasli,
" and the best of that again is called * bildchs,”

“ usli)? or “ larki,” which ConoNgy TruMEN-

HEERE gays, may be translated “ homestead,”
The second quality of do-fasli land is called

« dalaniir behaoli.”” The third kind of land

s el <fasli, thot is, land that only bears one

ha.rvest while such land asis often allowed to
lie fallow, is called *bahun banjar.” Irriga-
'ted land is distinguished as * kili,” from
“Xila, ” a water-course, unirrigated, as
“utar,” (or upper land).*

Tn the district of Bunnoo, the terms in
use are distingnished by the soil according to
its ivrigation by canals or other water-courses,
and also by its eapacity for producing one or
two harvests. Nahri or chahi (land watered
by eanal or well) is here called “tandoi.”
Barani land irrigated by rain is called
“awacholi.’ Desert land or thal; is called
“aumi.”’

With regard to the Kuhét district, the De-
~ puty Commissioner, CapraIy SHORTT, has
communicated the following information :—

The best land is called “ bdri,” that which
is near the villages, like the goera or myéin,
1f manured it yields two harvests. .

The second quality of land is called *“ek-
fasli.”? ‘Tt is not manured, and yields, ag its
name implies, only one harvest in a year.

'\ The third quality is distinguished by the
name “shand,”’ this is allowed to lie fallow
for two harvests, and is then cultivated only

"for the rabi.

The fourth kind is “ math,” it is a good
quality of land, and is retentive of moisture,
arid will, if manured, yield two harvemts in the
year.

“The fifth kind is “regi,”’ that is mixed
with sand, or adjacent to the bed of a nallah
or hill stream, * shelah,” which has washed
down quantities of sand.

* These nﬁmga are on t.he authority of CoL. TREMENHEERE,

le sixth clngs of ltmd is calleﬂ i lumh il
this s of inferior quality ; by the passage of
water over its surface it becomes furmw‘ed
and uneven, * algad.”

The seventh kind, or * dig”’ land, is nlao
bad, is at a distance from the villages, and is

‘only onge cultivated in an mtetval of three

or four yesars, |

An exgbth kind is “ dab,” this is good
land and is retentive of moisture; it v1elda
with manure two harvests.

“Tand " i the ninth kind; is deseribed
in the original vernacular paper, as “chu-

ghar,”’ moist and cool and retentivé of |

water. v
“ Hawdr,” is a tenth kind; the word i
probably a corruption of ¢ hamwar,” a8 it s
described as perfectly level, and it produces
neither grass nor judgle, and is cultivated
only onge in two years.

“Abi? land, is a distinetion also recog-
nized in this district ; and lastly, *“lalmi,”’ is
a kind of land of whzch however, no purtx-

| culars are given.

In the Hill states of Slmla, I am mformed
that the difficulties of cultivation generally,
and the ignorance of the people, combine to
prevent a digcrimination of soils; but this is
not altogether the case in these submontane
districts, which though they have not the pe-
ctiliar crops and the rigid climate of the

higher regions, are yet quite distinct from il

the districts of the plains. To illustrate this
clags of district, I extract from Mw. Mur-
virne's Ambalah Report, an account of Ko-
tahah, one of the submontane districts in
the Ambilah border of the lower Himdlaya,
and close to Sirmir. Many of the products
contained in the collection were derived from
thence and from similar States, and these
peculiarities therefore deserve notice.* M.
Mrrvinie writes :— !

* The natives give generic name dAman-i- koh i (Peman)
or “Xandi,” to the low hills that form the basts of the higher
ranges, and in which guch hill £tates or Kotahab, and others
arve situnte.
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na tamtory, ‘on the

by the plains, which bélong partly to the Meer, and
partly to the Ramgarheeah Sivdars, In shape this

 hill fract is more oval than an\ythmg else.

“ There are, two main vanges of hills twithin its
one on the east, the other on the west side,
and both mpning t.hpough ity extreme length. Be-
tween these ranges, there are numberless spurs branch-
ing out in all directions. I'he western range is cons
nected with the plains by numerous ridges sloping
down pretty gradually. |

% The main ranges are ata cunsldorablc elovation
above the plains. | No great heat 18 ever experienced
in’ the hlghest points of them, 'The eastern side of
cither range is the most favorable for cultivation,

' both the land and erops bmng; better than on' theiv

western, slopas i

i Bafore proceeding to detail the old ruvenuu S5ys-
tom abtammg in these hills, T will give an account
There are 1st, ¢ koolahoo,” or
land watered from 'kools (3. e, small syaterscourses

| from a stvenm, &e.) s “nd, Sobur,’ orland dependent on

| ,the ‘heavens for moxsture-—-(bamnee) The ¢ obur’
land is divided into three classes :—< Todub,’ ¢ first
© Kheel,? and ¢ second Jsheal ’ |

The Toduh land is
that whlch is built up into haugmg fiolds (o field ig
here called ‘bughﬂmo, not khet) one piled above

‘tbe, other, very narrow, and universally of very small

gize, | T ig) known as ‘uval! (fivst elass) and fdo-

~yum” (second class) hy the pe()ple The first quality

. in that wlmh is free from stones, is manured and pro-

i Pldﬁgh

ducea well, The second is dry, stony stuff, not worth

much. “The koolahoo and toduh lands ' are always

ploughed. ' The kheel is that land which is broken
¢ 8! hlgh slopes lof the ‘hills, Tt s varely
It igcug up by a small hoe, called * kus-
see.” It lies fallow for a period varying from threo to
twenty yen.rs Whera the hill sideis not very steep, the
superficies of soil is deeper, becans? the rain does not
wash it away o easily ag on the stecp sides, In the
firati case, crops can ho growm at lesser intervals ; but
in ﬁhu latter case, if is necessary to allow a long inter-
val to elapse, befote another sowing can be attempted.
"The reason of this is that no kheel in such localities
i4 ever broken up without it is covered with jungle.
The jungle is cat down and burnt, and the ashes min-
gled with the soil, and until firsb wood springs up no
atempt is made ab cultivation. The method of el

divating the kheal in the roughur paxts of the hills,

will hc subscquenﬂy explained Leval la,nd s culled
¢ goer.!

Of hill dlstrm;a generally it may be Te-

: esent bouﬁdéd on

‘rotation is nob practised,

marked that ag a rule they produce jbut little,
and almost all Elill states are obliged to im-
port their food. The soil is generally good

‘though often it is worked with great diffis

culty on account of the quantity of stomes
it contains.  In all the lower hill rogions es-
pecially, the formation consists of conglome-
rates, full of blocks and boulders of the pris
mary steata of the higher hills, and hence
the fields are found to be encumbered with
masses of granite and slate, The cultivators
cannot move these, nor can they remove
them by blasting, so the soil has to be turned
as it may, the laborer working in and out
among the stones. The fields are genam]ly :

on a sloping place formed into terraces, N

each one being a little lower than the one
above it; each field also is edged with a
little embankment, and the water for irrigas
tion being let in upon the upper fields,
overflows them and runs down fo the next,
and so on,

In the upper hills cultivated spots are to
be found wherever there is sufficient soil
upon the steep hill-side to make it possible ;
the fields are always ranged in terraces like
a flight of steps up the hill side, and are
offen so mnarrow as to be literally like a
stair-case ; «in fact these littlo plots have

' no connection with the Huropean idea of

field, The edges of the terrace fields are
heightened by loose stome dykes, this re-
tains the water for irrigation, while "an
opening allows the surplus water to run off
into the lower fields.

V. Rotation of Crops, Manuring, &e.—~
It i3 perhaps not foo much to say that
d, if wo explain the
erm rotation to mean the principles on
which, having ascertained the requirements
in soil constituents of the various kinds of
crops, the farmer plants them in such order
of suceession that when one crop has ex-
hausted the land of one of its elements,
another should be planted in its place next

| year, which does not require that particular

tukriment to ensure its growth, and which
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: moreover, by ‘its own exuvie tends to re-
store to the soil the particular constituent

‘of which it was deprived by the former

" erop.
Such'a prmclple ig almost unknown : and |

although there is a succession of crops pracs
tised, ik is ‘ehiefly observed in lands that

‘have been manured, where, in order to make
the most of the fertilization effected, the |
_ next sowing consists of erops which require
| rich soil, and the next of those requiring

less richness, and so on. For instance, in

" the Cis-Sutlej States, wheat follows sugar. |

cane, and cotton, wheat; thus the mamur.

ing once laid down for sugar-cane lasts for
three years’ crops. Otherwise in the Cis.

Sutlej States, barley and gram (Cicer arie-

tinum) follow rice ; tobacco follows cotton;

sugar-cane sometimes is grown after maize

this rotation is followed also in other dxs-‘

triets.
In Mtltsn, turnips and “ mali” are grown

after “jowdr” (Holous sorghum ) and wheat.

In Hazara, barley for the spring harvest,
is followed by maize for the antumn—
“moth " ( Phaseolus aconitifolious) for the
autumn by wheat in the spring Cotton
in autumn by maize m sprmg~ ‘¢ channa *’

 ((gram) by wheat,

In Gujrat and other districts, wheat,
maize, barley and jowar follow in succes-
sion. As these are all cereal grains, they
cannot relieve the soil much.

But in many districts it constantly happens
that year after year, the same crop is sown—

' fallow being the only rest the land gets,

In the Kangra district, where rice is the

important produet, a system of rotation which

appears almost fanciful, is carefully observed
in growing the different kinds of rice.

“ Basmati” rice is invariably sown in the
finest kinds of soil, after linseed and wheat,
and the same variety of rice is never sown
two harvests running on the same soil. And

My, Bayiny remarks that as the varieties

of rice are almost innumerable, there is
ample room for succession.

‘On reviewing these prncbmes of ‘rotation ‘

there appear, no doubt, some among them.

that may be beneficial. They are followed
because having been once or twice found to
answer~they have passed into a custom, but
the farmers have no knowledge of the reason

‘of rotations, or how to improve on the Sy8-

tem they follow.

Land is often allowed to lie fallow wher-
ever the owner can afford it; sometimes for
the whole year, sometimes for one harvest
only, In Sealkot ordinary fallow land is
called “ bahan; " when it has lain fallow for:
more than a year after an exhausting ecrop
like sugar-cane it is described as  barhyal.”
Not unfrequently, the farmer divides the
aren of his land in half; and for one year
cultivates one half for the spring harvest
and the other half for the autumn harvest.
Next year aftier this, the half that was used
for the spring is not nagain cultivated till
the autumn of the following year, (lying
over two | harvests,) and the half that was
used for the autumn, lies over the next
spmng and autumn, and ig cnltivated again
for the spring following ; thus each half lies
over two harvests before recultivation,

Manuring is much practised in the vici-.
nity of villages, but beyond them only for
the best erops, such as sugar-cane, cotbon and
rice, where grown mear wells. Some kinds
of crops, as poppy, sugar-carie, maize, d&c.,
require, or' greatly benefit by manure,
Eyery village has a place where manure,
consisting of ordure and ashes, and every
kind of refuse is heaped: sometimes the
owners possess separate heaps. The right
to a share of the manure is not unfrequently
a cause of dispute.

The manure is seldom or never used fresh,
i iy allowed to acenmulate from gix months
to bwo years, after which period it is not
kept, as it loses its fertilizing property.

Sometimes the manure i put on the lanél
before ploughing and gets mixed in, some-
times it is added after, and sometimes also
it is agplied by hand labor after the crops
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have sprouted, tWO or tbree ‘t;mes over, o8-

pecmlly where the soil is poor.. For ‘the

¢rops of the sprxng harvest manure is laid
down in October~ for those of autumn, in
May.*

Besides this kmd of manure, decayed
leaves are esteemed, and Wworm-eaten wheat
is thought excellent. In indigo making
distriots, the indigo plants after steeping
are uyed as a valuable manuve. In the
Kangra valley, in the low watered tracts at
the foot of the lowest ranges, and in Sealkot
and Gru_}ranwalln, along the banks of the Deg,

~ where much rice is grown, chopped straw

”‘non ‘the floors of cattle sheds.

and offal are largely used as manure.

In the Gujranwalla district, a habit pre-
vails of laying down ashes from brick kilns
The ashes
\probec(; the cattle from the cold ground dur-

ing the night, and next morning being car-

vied out with the litter, beaomea exceedmgly ;

fertxhzmg A manure. |
' Very often the stubble of sugar—cane and

_ rice are set fire to, the charred remains

j -bemg‘conmdered very fertnhamg.

| spread over the fields,

TR

‘The sweepings of old brick walls are also
In some places the
earth that has crumbled from old mud walls
is thought a good manure.+

It would appear that in some parts of the

Ambélah division, a prachce exists of ocea-

‘sionally growing a coarse kind of millet,

sawink, (Panicum ﬁ'umqntacaum) which is

. ploughod into the soil green ag a manure.

In some districts of the Derajdt, the urine

, of camels is valued as manure.

,ba given to crops per acre :~-32 cart 10ads to wheat ;

- In the hill distriets; manure is of the
greatest importance, and land is almost al-
ways manured before sowing.

Of Kangra, Mz. E. C. Bavuny, writes :—

#In Kangra the dmppinga of the flocks of the hill
shepherds who brir;g both sheep and goats to feed int

¥ MELLVILLE'S Hushym-pﬁr Reporf.
t MAJOR, CLARKE gives the following proportion of manure

L 48 Yo
poppy ; 56 ta tobacco 5 40 to cotton and © makai (mam) H

| 48 to gugar-cane and turmips ; and 83 to mustard,

*

the Towlands’ during the winter, are nmch \m«ht

affer, | I remember a case in which a civil action wag

brought against a gaddi (sheep farmer), by the own-

er of a certain field, in which the gaddi had been in

the habit of folding g his sheep for many years, in m‘der ‘
to. compel him to continue doing s0.”

The following extract relating to Kan-
dawar, is equally applicable to all the hill dis-
tricts of similar situation.*

“Evyery cultivator heeps mp before his door or
under his house the dung of all the ﬂheep and cattle,
and mixes these with the dry grass and leaves uaed
for littering ‘the animals,  Qak, pine and rhododen-
dron leaves are most’ nsed. To this are added the
dried capsules of poppies and the shells of walnuts,
with refuse chaff (dhoosa) when not reqmred as fodder,

\Indeed this branch of rural economy iy well attended

to, and these substances having lain during fhe winter
months are found to be well mixed and rotted in '
spring, when they are¢ applied to the soil both at the
time of sowing and after the plants appear ahove the
ground.”?

II. IRmIGATION.

Is firstly effected by natural causes~—rain,
rivers, and inundations, &¢. In almost every
district there are portions which are out of
the reach of artificial irrigation, and so are
dependent on rain, and whole crops are of-
ten lost for want of it; but there are only
a few kinds of crops (¢. ., gram) that are as
a universal rule, left to the care of rain.
“ Moth,” and other inferior pulses, are great-
ly dependent on rain.

Some crops will not grow without artificial
irrigation, such as poppy, tobacco, and sngar-
cane: the two latter crops, however, will
grow without irrigation in low tracts near
principal rivers. This is especially stated
to be the case in the Ambalah district.

Rain generally falls twice in th& year: in
the cold weather it benefits the spring crops;
and the regular “ barsat,” -or rainy season,
produces the autumn crop.

Rain faﬂing in Baisdlbh, Jéth, and the first
half of Hdar (April, May, or early in June) is

* Cleghotn. Notes on the Vegetation of the Sutlej Valley,
. 73 aleo in the Journal of the Agri.-Hort. Soc, of Jndia, Vol.
XIIL., p. 4.
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or soft for the piouah

are good, and also in Bhddon (August, Sep-
tember) ; there is an amusing couplet well
known to the agmcpltuusts.
. *Je min piyd Diwali, o
: Jiya 'phas, jiva hali.”

) It showcrs fall about the time of the Diwali
{festival [what matter] whether yon are lazy (lit. a
“bundle of sticks’) or a real ploughman, [the crops
are sure to be equally fing].”

If in Assith (October) falls continue with |-

cold winds, the pulse crops are injured. Rain
falling after these crops have ripened, i, e.,
after 15th Kartak, is bad, as it will be so late
‘as to throw back the wheat sowings, Rain
in Maghar (October and November), injures
the ripe “ kharif” but helps the * rabi”
crops. Rain, except slight showers, in Phd-
gan is pad ; it produces the red blight called
“ kingi,” and also rats.

With regard to the average rain-fall in the
Panjab, I can only briefly here notice the
valuable information obtained by Mu. E. A.
Prinsue, Se‘rﬂement (ommissioner, who has
_ prepared a map showing the various zones of
the Punjab in which the average annual fall
of rain is greater or less. An oxtract from
M=, Prixsee's letter, No. 233, dated 9th
May, 1863, to the Financial Commissioner,
was published, together with the Map, in the
Punjab Gagette. The map contained the posi-
tions of no less than 150 stations, tehsils, and
other localities, where the fall of rain is re-
gistored.

The results deducible from these observa-
tions aré that the gradation of rain-fall are
" capable of being ranged infto zones, which
run parallel to the Himdlayas, “It is
worthy of remark,”’ writes Mg, Privsze,
“ how singularly the results of. nelghbourmg
stations agree ome with another, in lines
‘ranging from upwards of 70 inches in the
Kangra valley (and even 105 ab Dhurmsals),
to' 10 inches on the east of the Sutlej, 5

ous : but for the last balf of Har (June) |
| is good, and the land becomes “ watar,”
: // After this, moderate
" rains in Sdwun (August and part «of July)

‘to the British @ Government.

inches at Gugawa, and my 1 mqh at Mﬁltan. A
in the BarisDoabh [ ‘

In the Bam Doab the dlﬁ'erence of i»ptxhty
is almost entirely owing to the dlﬁ'arenee of

mm-fa,ll

'(xmdaapm district; has above, 30 mchea

Amuitsar, .., AT gniny {
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Of artificial lrmgatmn, the sources are
canals, wells, and * jaldrs,” or ¢ chaldrs,”

1 will now briefly describe each, e
Canals. ~ Although the conatmcb‘mn of
irrigation. canals bas long boen pmctlsed i
by the various native dynasties, yet the finest
works of this kind now in existence are owing
. There are
districts, such as Jhang and others, which
without the influence of canalg and braneh
canals, would be deserts; although in many
of these southern districts, there is nothing
in the nature of the soil (excludmg the
“thals” or sandy desert tracts,) to prevent
their being as fertile as the richest Doab.
There are some canals still ubilized which
‘were cut and worked before the British rule

-commenced ; such are numerous at Mﬁ[tsin *

where the indigo cultlvahon is almost wholly
dependent on them. At present irrigation
is offected by branch canals, called rij
bahd,”” leading from the main canals, from -
the‘se again smaller water-courses, called
khal or khal lead to the fields to be ipri-
gated. These are superintended by the
officers in charge of the various divisions of
canals, and their establishments-—water-rates
being paid by the land-owners. ‘
Wells.~These are of two kinds—*“kut-
¢ha’’ or “pucka.” K utcha wells are merel y
dug'in the earth without mnsonry Walls or

* In this disbriot there ave 16 less than fifteen canals, of an
aggregate length of 325 miley, the lavgest of which are from 6

| 'to 7 fedt deep, and from 90 to 30 feot wm:a, and the ampllest
| from 2 to 5 foet dedp, and fron 6 bo 10 Teeb wide:- —FW! Re-

part on fh Administs mwn ol the l‘un,/ab v,"
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but in other phwes, espeaially in the low

khddir lands, they soon fall in.- In some
districts they are worked by a rude kind of ‘

Persian wheel, just as a pucka wellsis, In

~ others, especially in the Cis-Sutlej districts,

the water is raised by means of a lever or
balanced pole erected over the well ; one arm
of the lever carries a ln.rge earthern * garha,”’
or vesgel holdmg about six gallons, which is
let down into the well and raised again by a
person pullmg down the other arm of the

 lever; this apparatus is called a “ dhenkli.”
Itis the most laborious and least produc-
 tive of all methods of itrigation. The men’s

liands often get oub by lowering and raising

‘the garha.”

In khadir lands the depth before water is

”reached varies for 6 t0 20 feet, but in high

bangar lands it is much more, varying from
20 to 60 the water is abundant, but is

“proeured with ' great 1abor~ the dhenkli

is nob ‘employed for a vergr deep well,  An

apparatus  called the “lao charsa, ¥ or

“rope and bucket’’ is also in vogue in rais-

 ing well water: if consists of a large leathern
. bucket, *f charsa,”’ made of the hide of an

entire bullock, which is attached to a rope,

%lao s this descends into the well over a

small broad edged wheel, which works be-

 bween the prongs of a forked pole—a branch
 of a tree fixed into the soil at the mouth of
" the well. This is commonly used in the Ar-

balah division, and though it is everywhere to

be seen (worked by hand) at wells whence wa-
ter is obtained for domestic purposes, it is
litéle, or at all used in the Pdnjab proper
for irrigation. The “lao charsa® in the Ois-
Sutlej is worked by bullocks. Mz, Wyx-
vanD describes it as follawa e |

% Two pairs of bullockﬁ are. employed to each

charse o day, Wells are sometimes worked all day
and all night,  The labor &t these wells is so valua-

TR

# Settlement Report Anthalah District, p, 871,

fv wﬂ, ‘they do very.

‘question,

hle, that in the, ’l‘haneysur digtrict, a bullock shives
even with g man in the produce of a shaved field
thus, if a field belongs to two men, and ong has two

| bullocks he gots three shares, a man with fonr bul-
| locks gets five shared,

( The yield in this watered
bangar land, is greater than in'the watered khadix |
lands. | The action of the river on khadiv lands
appears 1o weaken the land by the sand which it
deposits,” i

Pucka wells are those which have an in-
ternal wall of magonry, and a pucka coping ;
sometimes this is expanded into a chabutrd
or flat terrace, on which the villagers sit,
when they gather togetber for a sale or any
discussion, or to rest after the days labor
and smoke their * hukas.”! o

A notice of the native method of mnkmg: .

wells belongs to' the Engineering Departe

ment, and will be found under Sucrrow C.

» Pucka wells are usually worked by the
% harth,” or Persian wheel. A broad edged
lantern wheel whose axis lies horizontally
over the centre of the well’s monuth, carries on
its broad edge a long belt of “moonj” rope,
made like a rope ladder, the ends of which
joined in an endless band reach below the
surface of the water. To this at every step
of the rope ladder, an earthern pot called
“rind” 18 fixed, As the wheel revolves,
the large rope belt descends into the water
with its pots, the pots become filled with
water, and are drawn up: as they reach the
tiop of the wheel, they are by the revolution
of the wheel inverted, and their contents
poured out into a trough, which is ready to
receive them; and which leads to the water-
course of the fields to be irrigated. The
wheel bearing the belt and waterpots is
eaused to revolve by having on the same axle
another wheel parallel to it, and cogged in
one gide, the teeth'of which work into the
cogs of another vertical lantern wheel, whose
axis again rests in a bar supported between
two upright brick or wood pillars at one side
of the well’s mouth; this vertical wheel is
turned by a pair of oxen yoked to a pole,
which is fixed into the axis of the wheel in
The oxen by walking round and
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The well is thﬂn called ¢ dmnalah, or in
Pun_]ah dohartha, or do-chéthi. The s;nglg
wheet well is called ol harthhot | o

o several owners, who take it in’ burus to‘

| gk them, i G

the land to which it is attached also.

In the Jhilam district however the wéll 0

i8 eomethmg quxw unlike the deep well of the
other distyicts ‘wit]
consists merely ofa

1 the low langd

by the side of a ravine. Each’has only 2 or

3 acres attached to it but the ground is kept
highly manured, and ﬁilled like a garden, and
all gorts of vegetables are raised ; wheat is

but little grown except to be cat green, as |

% khavid.”  Tard.x

earthen banks between the fields; thus wtiliz- | wil

| | the land irrigated: by which L
fine erops except in drought yonrs, When /

descmberi and plmaed parallel to etch other,

A #well” wihen spoken of by a natwe ‘
. agrieulturist, means not only the well but

ts Pérawn wheel,' It

““*Maﬁv&"fi‘l‘lah i

Seaond,

5 | they ate mzther inferior, t:hough atill good
and certain, Matwallah is composed of a

of salt watem ‘
Third. Ma]malla,” or. brackwh water,‘

oth are lnfemot*. !

‘water,‘thls irrigation is smd o bear finer
and more. abundant produce than the others.
Tn @ drought ‘however, the crops utterly
fail, from the seed: bmng burnt up i

wrigatéd ‘was covered with a conting of salt
xqsemb ing hoar frost, without a blade of

noxious quality of the salt is corrected, and
that land ywlds produce. In no se&qon Iy
of vegetablq grown nor |

ing what would otherwise be barren wastes:t: | |

The 1mgatmﬁ of the districts in which
brine pits aboun where the water is
not unfrequent;ly brackxsh, ig 8o peouliar
that my sketch of the irrigation system
would be incomplete without a reference to
it.  The following extract describes the
wells of perganah Rewari, in the salt pro-
ducing district of Gurgaon :— ,

Theve are four kinds of water found in
the Rewari wells, all of which are used in
irvigation ; but the produce of each varies.

The first is “shirin or mithd,” the 'irri-
gation from which in common seasons, does
not produce such remarkdbly fine crops as the
otlier kmdﬂ s bub this is mﬁmtely more than

compensabad by the fact that, in drought.

yam:g the pvx:,oduce is certain and abundant.

i

et
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* I ha.va added an illusbmbmu to make thid deacﬁpﬁon in-

teltigible.
¥ BB.ANDRMH g Sememenc Heport, Jhilam.

1 melons and tobucco.

stabement d

Tables 1~
Kind of welly | aores, éoods,pmlés, Tn thie sedison,
i sl A
Puckawellwork-| |

Brom 3 to 1%}
acres,

ed by “charga,” From 1-15 to 8-5

Do, do. Persian i
whcul # «[From 0-30 to 2-10[From 8 'to 6}

acres. ]

Kiitcha, worked

l*mm 041 5 0 195 From 2t03 acres.|

* Tho “ dhéukli” is wldom used in the Punjab proper,
exoept for the ievigation of rice fields, and

Jlarge perbion of sweét and asmaﬂ portmn ‘
with whmh gnod crops but mf‘emo&; vegetables ‘,
are produced, in. common years, In drought ;

b ‘ :

« Khari shor,” or yery. brackmh‘ ;

ground, In the present geason land thus i

any orop.  Should it, however, happen that
rainfall shartly after the seed is sown, the

with ¢ dhen- i
ldi s o[ Brom O-T%to 1-20(From 1 ‘acre 85
' poled, to 8 acres,
D 0. Persianf i
wheel,

Fiver tracts for







res will be waterod
: yoke of oxen are

“imployed, and the well warks mght and

i takeé a ia.rger quantity of wate:.\

i Muon CLARKE.

day ;
M?Aaron OLARKE gwea tha avemge in’ the

Re«.hn& Doa.b thus m«A. wheel worked nwhb

tera 170 one acre. e Ma,xm i land

1 cannot more cleatly describe the method
”f' wngmbmn‘,adapted ‘than in the words of
He writes thus i#—

N The well nsed ‘for irvigation is worked by the

| 1: khﬁdlx‘” o

Peman ‘wheel 5 it 8 to be found in all solls from the

ranges from 50 t0.1 300 rupees,f and ig dependent

| ‘greatly on the dapﬁh of the water from the surface,
(A first vate (kamil) well, has forty neres of land at- |
tached to it, and shonld be worked by eight pairs of

in general, however, there are. not more |

 buillocks ¢ |
irg, exoapt in, the bar, where every good |

| thap four
ywell has at loast six pam

The condition of a well‘

. is almost uniyersally estimated by the number of
| yokes attached to it, and no well, thh 1ess than four

L ‘Watches (

L yokes is eonsnicmd worth muchy

IS ﬂ ; )
e mangements o wataring ses Qe onv expeﬂae consmts in the wood work, chalirs

the number of shares, each share having a stated

period alloted fo if, called “varee”f I there ave

only three. shares 'in a well, then the  varee' will

‘extend to elght watchos—24 hours s if fom' shares and

upwards, the period allotted to the' s vares is four
( he varee of 12 hours is by far

! on, especially in ¢ bar’ estates, In
thesa there are generally & ¢ varees,” in the bangar

' often 6, W Ist in the khadir we find 8 and 10

“ yarees.” In the khadir one yoke of bullocks will

work for two wﬁtehes, cansaquently 2 yokes will work

Lon the number of yokea xt

a varee ; whilst in | the bar one yoke cannob work
more than one wateh, so.that fonr yokes are required
to work n vares of four watches, R

“The amount of land imgated by a well depends
on the natuve of the soil
aurface,” and. cohdimon o

. Agr!cuwme of the Rodma Doab‘ ﬂelmtimg fmm Om-ree. !
. pondence of Government of Punjab. Volume B
L4 % In many places a well costs move than double thm aum

t Hquul to the Hmdvksténi “ba‘;'l," 8 tum.

£ Sealkat :md Gu_]mm :

| water than that of the bar.
in the bar,” They are aldo  coming into use in

% bar,” The cost of sinking a well

depth of wa ‘ from the“i

'certainby, and 1 shmﬂd sty 30 acres

iy the a.verage in otdinary years, whilst in yearsiof
scareity or drought, not more than 20 or 25 seres

can be calenlated on.  In bar land, one yoke is equal '

t0 m'igatmg b acres in the year, whilsy i in the bangar

Tand and khadir it veaches 7 or 8 acres, The soils

of the khadir and ibangar tracts however absorh more ‘
- Buffaloes are mostly used

the bangar lands, but. Jin ithe khdiy inferior  bl-

Tocks can do the wot'k. Buffaloes are superior in
strength to buﬂocks but, cannot work in the snn

so well. Tho expenses of irvigation are least in the
khudn, amd gredfest it the'

water i often so far from the. mxrfac:e; that itis by

1m0 means uncommon to seb two yokes of bnffaloes ‘;‘ /

workmg together at one well.”!

The last kind of irrvigation mentloned was s
It is used only in
‘such localities as exhibit the pecularities to

by jhalar (or chaldr).

which this method is adapted.
“ A ‘chaldr, is merely the Persian wheel
of a common well transferred to the bank of

u canal, the margin of a jheel, or the high

bank of a river. A small pool 1§ exeavated
immediately below the chalar to collect the
water, and afford the wheels a pufficient spr-
face to work upon, As almost the whole

are constx'ucﬂed in gteat numbers, and aban-
doned again without materially. aﬁectmg the
prospemty of the zemindars.”

In sonie p}aces there is a modification of
this called a raota’ or « phiraoti,” when
there is only a wheel fitted with the belt
and jars, and a man located on the bank
turms the wheel with his foot, tread mill
faghion, and aids with his hands alse.

IIL.  Crasssus on Cnmxmmons. :
The present survey will by no means

admit of anything like an eﬁhnographlcal
ossay ; but the habits of the differont farm-

| ing classes are 80 very dtiferent, as regards

the care and energy exhibited in the pro-

| cesses of agriculture, that T should omit m:;‘f“

very 1mpor1;ant cause influencing the state
2K

(the later the | |
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of  cultivation (and the f)ro&uctivenem of
" districts, were I to pass this subject over
* wholly without notice.’ Mz. BraypruTh
justly remarks that the energy of the cul-
tivator has much more to do with success,
than the possession of the best soils, and the
easiest modes of irrigation.
The following extract will show how large
the class of agriculturists is in the Punjab,

#Whe prt)portlon of agriculturists to total '

population ig 56 per cent. The correspond-
ing percentage in the North Western Pro-
vinces is 64. The proportions in both cases
should however be greater, than that actually
shown,
certainly agricultural. 1t is probable that
three-fourths subsist on agriculture, and if
the returns had heen strictly rendered,
according to the prescribed definition,—
namely, that all persons deriving any part
of their subsistence from the land should
be classed as agricultural, then not less than

four-fifths of the population would have been |

returned as agriculturists,’’*
 The most industrious classes are the
i Rams,” “ Sainfs,”?  Lubdnas,” and “ Jats.”

The Rdins besides their grain crops, are

grent growerq of vegetables—such ag melons,
,pumkms, and gourds of gorts, *baihgan!
(Solanum melangena), * mali® * ghtiyah
(Arwm coloeasia), and others,
diligent, ‘persevering men, and will often
succeed in producing on good land, three or
four successive crops of vegetables. There is
a caste of Malis very similar in indusbry.
The Sainis are a class found in sub- y;gontane
tracts, whose villages are always in a high
state of tillage, as a rule they are great grow-
ers of sugar-cane, There iy also a race of
traders called Lubéana (in some places Brin-
jara), who settle down as agriculturists on
waste tracts, and are known to be very
careful and thrifty cultivators. There are

# Initian Records, No. XY Report on the Cengus taken on
the lat Januacy, 1665, of the population of the Punjsb Terri-
tories,

More than half the population is

They are

numerous colonies of bhem along the mght i ‘

bank of the Ravi.

The Jats are conspicuous for thelr mdus»
try, they 'are not such great vegetable .
growers as the others ; but their well fenced,
and well worked fields are always known

from the slovenly and ill-cared for lands of

Gjars and Bréhmans. The wife of the
Jat works cheerfully in the field with him
in every kind of agricultural labor; not so

the Rdjput’s wife, who does mathmgr but e

spin cotton and cook for the family.

Next to Raing, Mslis, Sainis, and J&ta ‘
ratik the castes of 8yads, Pathins, ijaras,
Brahmans, Gujars and Réngars, placed in
the order of increasing slothfulness, while
last and worst is the Rajput. The latter con-

siders ploughing an occupation beneath his

dignity, and it is only necessity that drives
him to cultivate at all : he will never plough
big land himself, as long as he ean get any
Chamir, or low caste man to do it for him.
In border districts of the North West
frontier where hill tribes prevail, agrioulture
is generally at a discount. The Biluchi

‘tribes are indolent : they sow the seed and

take little or no care after it leaving it to

the course of nature, to produce some how

or other their yearly crop. At the same

time it must be confessed that not a few of

the wild tribes who formerly lived a8 maran-

ders and freebooters, have since the British *
rule began, sefitled down to agricultural

occupatmng and the tendency towards the

increase of agriculture is a very marked

result of the establishment of British Go-

vernment,  From these econsiderations it

becomes obvious that the productiveness of

a given ares of land, will very much vé.ry

according to the class oi' peaple who cultxvate

it

i Zemmdm‘ who is rich enough to cultl-

vate without the aid of a loan from the '
“ Shahukavs,” or money lenders, ab sqwbing
time, i3 likely to be a much more thriving
farmer, than others who, as is only too often
the case, are dependent om such a loan to
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il purohase the necesaary seed,—-and if there

e delay, the sowing time passes, and the

_crop put down out of season is inferior.
. Unfortunately, these Shalinkdrs are still an
‘eatablished institution,
-\ Owners of land frequently cultivate them-

iy selves with the belp of “Kémas,” or laborers,

who receive certain dues in grains, clothes,
and money, according to the prevalent dis-
trict eustom. In some districts servants ave

‘ o of two classes—Mulazim and Ghair Muldzim,

iiop Kamiﬁ or Sepi. The class of *Muls-
zim” includes half year servants, (“chah
mahidar,”’) and “dah mahidar.” The latter
~ often has a break in his service for Baisdk
month till Hér; and Masor Crarke says,
_ that his title is derived from this break of
service of two months in a year, making him
a 10 month (dak mék’) servant, A third
‘ 'kmd of gervant without a distinguishing title,
is employed from 15th of Hér to the eud of
. Chet, These men are all paid by so much
~ wheat, so much money, together with their
 shoes, blankets for the cold season, and
tobacco—the rates varying for each kind
of servant. The Ghair Muldzim or Sepi,
are a kind of workmen to be found in every
village, who work for all, without being the
servants (muldzim) of any one in partleular.
These go with the farmer to sow the field,
and do other agricultural duties : their caste
. and names being descriptive of the proper
‘trade to .which they are brought up. There
are the Kumhdr (potter) ; Lirkhin (carpen-
tor) ‘the Ohdira, or * Khdk-rob” (scavenger

o sWeeper), and the Mocki (leather maker

_ and cobbler). Besides specific payment for
. any work they do, they get certain payments
- and allowance of grains and pice. But the
owners often do mot cultivate; their land
18 given out on a ¢ cnltzvatmg lease,” as if
were, to Paikdshts or cultivators, of other
villages who take the produce, giving a share,
 with something extraas * Biswi” “ser,” or five
geers in the maund, as rent or “Malikana,” to
_ the owner, These cultivators are tenants-at-

| will, buti there i8 a corious and somewhat

anomalous institution, which if not the erea-
tion of the British rule, is at any rate chiefly
maintained by our present system, This 18

‘aclass of hereditary cultivators, persons who

at the commencement of our rule were as-
sumed to have the right to cultivate certain
lands,  though they were not the owners.
They received fields from the owners, they
paid Malikana like the others, they often did
menial services, entered into mutual agree-
ments, even had their fields changed, and yet
under the present vevenue system oannot be
turned off as the other class can, on notice
of ejection duly given. That such rights (as
far as there could be any rights properly so
called under former native dynasties), did
exist in parts of the IN. W. Provinees, there
can be little doubt; but whether such rights
existed in the Punjab and in other parts as
an ancient rule, and whether any ancient prac-
tice sanctions the adjudication (as at present
allowed) of these rights in favor of a tenant of
more than 12 continuous years, may reasona-
bly be questioned. « It is, however, impossible
ab this place to extend our argument to the
more detailed consideration of this interest-
g subject, and T wounld digmiss it with this
notice, leaving it to those inferested to study
the subject per se.

IV. Murmop or Sowixa, WEEDING, AND
GENEBAL TREATMENT oF Crors.

‘The great harvests are callod universal-
ly Rabi and Kharyf;, or by the villagers
“Harl” and “Sawani,’ from the names of
the months in which the crops are ripe.

Rabi is the spring harvest; kharif the
autnmn s but 16 is not all land that bears
two harvests. Land that will, i8 called ¢ do- §
fasli;”” and land that only bears once, * ek
fasli;”’ but there are certain tracts of country
where two or even three harvests will be
taken off the soil. ‘

The spring crops are the important ones,
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f‘ for they are sown Just at the great rain-fall
of the year—the ¢ ‘barsat” or rainy seagon-—

about the month of September, and the crop
which has been sustained during its growth
by the winter or latter rains is cut at the

~end of the spring of the year following in the

month of Bysdkh, and the months following.
In the bangar lands of the Cis-Sutlej States,
.. Wxnvarp writes, that the rabi crops

are nof. gown wheve artificial irrigation is not
‘procurable, and that the autumn crops: are
the staple. The kharif or autumn erops are |

sown before the rains, and reaped after their
close in QOctober and November,

Mgr. Meuviune writing from Hushyurpﬂr
SayH ——

“The rabi crop is reared after great labor; the

kharif with but little trouble, the latter invarisbly.

follows the former, and the ploughings of the rabi
are almost sufficient for the kharif slso. When the

spring crop is cut, the husbandman will wait for a

shower in June, plongh over his land once or fwice,

 and sow his kharif crop.” |

Hallow lands are never turned up for the
first erop ab kharif; but- ‘always begin with
a ploughing and gowing for the rabi harvest.
The principal crops of the rabi are—wheat,
barley, gram, “ mattar’ ( Vzom), lentlls
tobaoco, linseed, (% sarshaf’’ or  sarson,”

“rai”’ &e.). The kharif sowmgs are ‘ jawdr,”

béjra (millet), maize, rice, “ moth,”” ‘ ming,”
“ mdsh,” and other pulses, sugar-cane, and
cotton. These are produced by the efficacy

of the rains, which occur when they arein.

full growth, These crops require much mois-
ture, and most of them, except the pulses,
get artifical irrigation beside the rain. The
land is subjected to repeated ploughings. The
number of them depending on the industry
and" the means of the farmer; but their

number aeems much to influence the success

of the erop. The fields to be sown with
the . (zabti) best crops, are often ploughed
over and over again, ten and twelve times;
six times is about the average. The plough
seldom goes deeper than 6 inches, while in

Englund 9 mehes depth is: eonmdewd to‘

give the the best crops.*
Land intended for sugar-cane receives the‘ ‘

| greatest number.  The land intended for this

erop is ploughed up as if the land were to be
gown for a rabi arop, and then left till Har,‘
when the plzmtlng is effected. il
Annexed is & Table showing the number of :
ploughings given to each kind of crop. .

e | g
R
AR
Crop. B8R % ® | Remarke |/
= 3 o
i RABL e
Wheat, |\ s 120 IE 10 : ;
Ghaji (wheat and S

Batle} mgether),} T R
Barlow, o 000 s e
Gty i e
Poppyy s eisaiing 0 9 9 Dif et
Tobaeca, iy 9 9 2 b
B o1 TS WGP it B PR :;-46(

j KHARLy, P
Makai (maize), i 7 (i 6 %‘g i
Cotton iyl b e 5 Bl E,a
Mussard, vo i ai i 7 7 g I
Sugar-cane, .. «.|llto27 11 {11to27| 8. |
Chari (jowargrown | | piiy ok a«%’ ‘

as a fodder), i g~
Dhan rice), o, . T P =i
Mungeigrice),d vl Lot Bk ‘e E g
Moth, ..} DRI R Ly

fmg and pulses, 9 =
as,..f st ol gl
B

It will be observed how much fewer are
the kharif plonghings than the rabi, with
the single exception of sugar-cane land,
which however is no real exceptmn, for this
land as before remarked, is prepared at the
same time as the rabi lands, but left to lie
till the kharif sowing time. i

A pair of good bullocks will plough half an
acre daily, but weak ones less. COattle are
never kept at work continnously for more’
than 5 hours in a day, or 2} at a sugar mill.
Ctenerally speaking, there is ui iy béngar i

* Gealkote Repoxt, p. 16.



' lands about one pair of bullocks to 7 or §
h i Bar"’ lands, where the wells are
L deep, take one pau: to 5 acres, and buffaloes

acres.

are there much in use on account of their
strength. In the well lands it is said that

~ the animals die off quickly because of the
. constantly rotatory motion which they un-
dergo at the well.

# Khadir’! land requires

' less, and weaker animals will do.* In sub-

‘ ‘montane and hill villages a pair can be per-
chased ‘for Rs. 16, sufficient for ordinary

‘ ploughmg purposes.

Land after being ploughed is levelled with

| a “sohdga,” called “dah” in the submon.
. tane districts ; a flat straight heavy piece of
. wood dragged over the surfact of the field
i }by cattle. Sometimes they are made with

‘beath, and called “much.” Some erops are

then sown broad-cast, and after the seed is

~ down the land is twice ploughed over, and

the field marked out into beds or divisions

for irrigation purposes, the divisions being

qi-‘httle ‘banks of earth dividing the field into
squares. The exact time for sowing is de-

pendent on considerations of weather, raing,

&e., and varies for different crops ; the people
are also superstitious, and often consult

; Mullahs and Brihmans, according as they are
Hindts or Mussulméns, to ascertain favor-

.  able omens and times for sowing. Sowing is
D geneyally done broad-cast, but in khadir low-
 land along the banks of rivers, it is effected

by the drill: a hollow piece of bamboo is at-

. tached fo the plough through which seed is

dropped, and the ploughing and sowing are

 thus done at one operntmn but this practice

is Dot 10110wed in lands irrigated by wells
[l ahahz”) Sowmg, when broad-~cast is per-
formed by the farmer, with the aid of the
“ Kaminan,”-~the Tlrkhan, Lohar, and Cha-
mar, &ci, who recelva oertnm dues for their
work.

Reaping is done by luborera, who are paid
either so much per “ kanal” of wheat eut,
or else so much per dxqm ‘

i mmg Cmnmu'fs “ Agricultuze of tho Rechna Donb.”

. Manuring is done by Ohuras (low* caabe qf
swaepei's), who receive a small due, and: Qhe !
gleanings of the gathered grain. ‘ '

Cotton is usually sown broad-cast hke
wheat.  Poppy, tobacco, rice, and some other
Crops, are sown in nurgery beds, called “lab,’
and when the seedlings appear are plant-
ed out. Sugar-cane grows from pieces of
the cane containing some joints. They are
put into furrows made in the soil. »

In sowing, the quantity of seed required
to one acre iy prozumately ngen in the fol:
lowing Table. )

Each kind of erop has generally some
peculiarity as to its management, or the
method of sowing and rearing it, such details
will be noticed in the catalogue along with
the name of the particular product to which
they refer.

Statement of the average quantity qf seecl

| requared jor one acre of land.

,@ : ’.
Description of crop. E § g Remirks,
{ g b a
Wheat, . i o o G (1 18
by U RN Lo fi 10
Barley, . 3 p 0 0 L i
CRRant | e e 20 i
Foppye s LG PR 7
Lingeed, . % j ¢l e
Tara mim, [iFeie 115 ety

Moth, mong & mash e il 8

Swilihi Iand requives less sced
~ than ckak: land.

Munjl (2 1) M G 1 1 OV
Charc ik 20 | w4
Makat (Indmn corn), oy 9 [ ees
Cotton, ' \vy . (s A A

I\Iust&rd wes s 3 vas
Twrnip, . 2 8

)

‘When the crop is sown, the number of
waterings that it receives greatly depends
on the districti, the fall of rain, and other
natural and loeal circumstances.

Hand-hoeing and weading are often given
to crops. Theoperation is called ¢ godi,” and
is effected by a flat kind of shovel or hand.
hoe, ¢ rambha,”’ very like the “khurpa” of
Hindstdn ; but much depends on the elass of
cultivators, and these operations ave little
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attended to by the ’laz,iéi “da‘ét‘e’sz ‘of agricul-“
gnumber of ploughings for some of the above

turists before-mentioned. In the Cis-Sutlej

districts, weeding appears to be much more

attended to than in the others. In Thane-
sar, it iy stated that sugar-cane is weeded
10 times ; the poppy 7; tobacco §; cotton
' 4; and maize 3. Sugar—cane, cotton, Indian
corn and tobacco, and even rice requxre

T must be bor:ue in mmd tha.t the mnl

crops is more than appears in the Statement,
because no account is taken of the primary

 plonghings on wheat ianda mfterWardsuappro‘a il

priated o the other crops, which land lies
fallow till it is determmad what' shall be‘
sown. e i

manul"lng K ABIF.
The  following statement mdxcatmg the
p]oughmgs, waterings, sowing time and reap- | _ . o of No: o ﬁ“‘ é’f HW!; Sl
o plough- | water- SN 60 BEOWRy i fiTaie
ing time of the various crops, has been | orops. fnge. | e, | ot reapod.
compiled from the valuable Tables given by / “
MasoRr Cnfxnm:,’m hig acc'ounb of 'the R'echna Bu‘fm } 14 1015 [16 to I T
Doab Agriculture; the list applies directly ‘ = : f
to the Gujranwalla district, but gives a good Gotton, .| & to 6 | THeer- g 115%? &Ag %o Aggghb;fﬁ
general idea of the practice and results of | ‘ VAR Maghar.
] 1 i a0l i i leor7 it
tpe.mmous'operahonfs oft agriculture in ot}_ler A e g e, | Assah or
gimilarly situated districts of the Punjab ‘ Lands, 4
. proper. ’ ‘ e I T
; Or COTI | i
Rap1. hiatn ks il dl T Hir, | Karbik.
Bijra, ot e 2ior3 | ‘ .| Assun or
Kind o | 0. of | No. of | No. of bl o e Bt 9 L o Rmmie Ticasiag
ind o% | piough- | waters | hand- |When sown, ‘ G
orop. ing. | ings. [hoeings. reaped. ] Wi
W |0 e R None. | None, ‘%ﬁlﬁdgf‘d-ya‘gm‘r.‘
Whonty +] 4 t0 6 | 4 to 8 | Nono. [RubL Kartil prgui, , e g ‘
sy e e g el IS ARG Bt Bl L Ditto. |, | Heér, | | Maghar.
Goji, | 4to 8 | 4to8 | Ditto, Ditto. /| Bysakh. i e e G i
e e e e e e e e o UL i Ut e it
Tlaxor Sown 18l Dipgo, | Assuh, | Bysakh. : i J R ‘
e G B Mésh, .| 8 | Disto, | Ditbo. |  awan, [BExend
Mustard, U Assul, Chet, .
Bysdkh i e o L
6 Rabi Phigan and| 2Yoasts || Rawdn, . 3 Ditito. | Ditto, |Hdr & lateri| Kartik.
Clllna, <18 Kharit 10 to 16| None, Py Iﬁﬂ;ghk a:r i i
; ¥ : Vide details 'of cultivation in the sequel under
Kangni, |b,6to7 | 6606 1 gﬁgtj}ﬂ&”;f %};‘;ﬁ%ﬂ’ i B, (o strioo,"
Kartik, tran- Bhadon,
0 ; splanted in | Jeth and i 4 b ,
Tobacco, | 4 or's | 15 13 105 &ngh gl e Sawdnk,.| 2 |8t .None Hix & later, Ag}; &nd
A Phagan. il
SR R T T i e e B B b S Kartik.
oild to 61’8 to 4 | Nome | Assub. (Ohet. i
e i : ' Lands are generally manured at about 250
20th Bhadon| 4, o i e %
Turnip, il 5| 8tos | Dibo. | tol0thof | BT maunds per acre, or nearly nine tons. 12
Abstzh, 0 Mégh, ¥ i D
; : tons is rather a low rate in England.
Methi and 1 ‘ i Phigan
ol W atos ) Disto, | Barhk | ongchet, _ ‘
: V. Propuown.
7 Hvery i i
Poppy, |10 or 12ldthorsth} 10 or 12 Assuh, Chet. { i
day. I now come to the last head—namely,
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t;}m pmduetxveness of tha hmd, and the costs
and profits of cultwa,tion. e ke

‘ The produce pep acre in. the various dm-
 dnicts. may be best gathered from a tabular
statement from all districts,—such a one
now follows It was compiled from roturns’

. supplied to the Lahore Museum in 1860.

The rates vary much; but we must bear in
~ mind that: the estimate is only a proximate

~one; and that the differences of local sitna-

i tnon, the famhtxes of m'xgatmn, the absence
of presence of * kalr " in the soil, the cha-

racter and caste of “the agncultunsts, the

prospet‘i“tj of the district genéiﬁliy,'-‘tlie mo-

| deration and justness of the Crovernment

assessment  (amounting on an average to &
third or a fourth of the estimated produce),*
the definition and security of proprietary
rights, have all of them great power to mo-
dify the agricultural prosperity of a district,
and consequently to affect the arvea of land
brought under cultivation, as well as the style
of cultivation, and amount of produce,

* or to one-sixth in faivly lightly assessed tracts.

§

don. |

Average height

- LR - |
= e U =

‘ I | B e e i
Hi | R A B bE
e AP P gg f:
| Name of grain, & % g _§ 2 %g ?. g Name of grain, &, E g % B
A e Bl T = g1B"
r s L
( .;, | ’I‘h& partmulars ave given ina separate ({Wheat, kanak ( Rohi, 22 183
HIR=R e  and detailed Table. dagar, of Ist Dosha}n, 188| 81
, é ! quality, mra, 16 | 8
ki } ;:uadn. mde. |fhin, | Ditto, of 21“1 %ﬁsf;ﬂm %g% gg ‘
1 i quality, Maira, iyl ) ey
‘ Khédu' lands, e BN il Red wheat “1al { Rohi, 18 8%
‘ ‘g Wheat Near'the bar, «. 12 A e kzm?k” (of 1st ﬁosh&lu, 1g} gl ;
y On the bar, | o] 141 001wy quality), aira 3 "
E Rhaate Ditto. | (ot 2n Robi, | 1| 870
ey Ba.rley, Bag, 1 avald Ho 12l s Lt onl Doshahi] 16 | 8 b
s sy, T qnality), Maiwa, ' 18 | 73]
‘ “ Grhoni knnak” Rohi 184 6 1.
o Wh ‘ (of st quah-%Dosh’ﬁhl, 12 g i
el eat, white (on whi ty ), Maira, | 11 il
i lnnd 16 | 12 | 86 Rohi Jn ke QUi
i § Barley (on doshihi land 12 1198 12-0 D“fl‘;hﬁ‘f i % I’Ush’ﬁhlf L) 6 | ..
|18 [Red wheat (on rohi lan ), 16 | 10 ] 26 | it D Maira, | 10| 53| ..
| [Chola (gram)  ditto, 4 211818 : Barle 5 San? (of Rohi, | 14 | 8d] ..
i gamm, ditto, e 5 A B d{ ﬁ i quahty), Doshﬁhl, lgg {3 1 e
0 S e iy : j e ra.m | wali e
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Ar-Cane, .. RET 18 ' oo
One or two dlstrlcts from the peculm- Such are the Sirsa and Kangra districts ;
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szak £ pa.man il (whaat.‘j
of large size, long

,K’ana?k s dgtﬁdkhénl i

i Average yield
aore
© Taeal nama of the ain or Whether own with [Average kit Remarks a4 to outward
t‘ﬁl&liﬁy of thu gg;m | gmg&ug; ok hot. }111&1;1; Boil in which grown, ap 3
‘ Grain, | Straw,
foot. md, arjmd, &

gmm, and translucent ( | irrigation,

(whaat of very wlute i i ‘ . consumed chief-
iy i wl 8 | 4 7201 104 (O eaishy
Kanak “1al” (wheat of We i 5 people.

smaller gize, and red- M W 9 0113 20 [Short & white beard.

dish appearance), F ‘ ‘ ‘ )

‘ Jau (barley,) By n'ngaﬁon and|

rain )

wef 4% |Rausli and dakur,[ 10 0|15 0O L‘L’; or?)l:a‘;rd.duk

No beard at all;

< & 'Rausli and bhoor,[ 12 0[12 0 [Short beard and ear.,
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- STATEMENT SHOWING THE QUANTITY OF THE SEVERAL sqnxs oF GRA1N PRODUCED AT LaHORE.

.

o wowsag

s = Nomberet .- : = Q@éﬁ*oz == = = ==
Time of sow- Quantity of seed EAS == =
g B - = o
Wheat. -+|October. .7 or 8 times[1 to 1§ mds|Tt does not]25 to 30 mds. |Abundanily produced in mahjah and kalr lands (high lands from the |
- : — need hoeing.] - river), but very little near the Révi banks; if sown there, the crop |
- = = -  produees more grain. == = = == - F
Barley. ...|October. .../4 to 5 times.35 to 40 s1s. Ditto. 35 to 40 mds, [Kalr land produces more gxmn and less straw than the others. Bérley =
= : = is mostly used as a food for horses, and very little by ths menof |
iower classes. If is made into sattu, or flour, made after parching the |
~ grain, The crop does not need hoeing. Barley parched is called |
: : khat, and with gram, channa-chabina. = ==
Gram. ...\Sepr. & Ocir.|2 or 3 times.12 to 15 sts, Ditto,  [2010 25 mds. [Tt is eatable when parched, and is used as dal (split gram); when
: - - | ground into “besan” it is used for making sweetmeats. In ifs raw
state it is food for horses. -
Mustard, ~ ...October. .../¢ to 5 times.10 to 12 chs, |Tt needs hoe.3 to 4 mds, [From its seeds oil is extracted, which is used for many purposes: the
= - ; ing, stalk is nseless. > =
Masfir or len- Ditto. 2 or 3 times.|25 to 28 srs. |If does noti15 to 20 mds. |1t is used as dal, and is made into bread: the blisa answers well for
tils. = need hoeing, the food of animals; and the grain is given o the builocks, :
Charal, Ditto. 2 or 3 times, Ditto. Ditto. Diito. Cooked as dal, its flonr is baked into chapaties, and its stalk for eatile.
 Linseed. «..{Sepr. & Octr./5 or 6 times.10 to 28 srs. |It needs hoe-|  Ditto.  |If it is cnitivated for its fbre, it is sown with 28 seers of seed to an aere,
_ ing twice. otherwise 10 seers is sufficient. If grown for oil its stalk is nseless:
the land is manured before sowing: the crop is watched. =
iiice, of all des-May & June. |4 to 5 times.[12 to 15 srs. (Rs. 3-8. 35 t0 40 mds. {Kalr land produces very good rice, bat not so the ma.hjaL land. Ttisa
eriptions. ... i very wholesome food ; from it ave made sweetmeats, the flour is haked
: & into chapaties. The straw is not so useful for fodder as the other
straw, therefore its chief use is as a lifter: the land in which it grows
is mamured ; the crop is watched when standing preen in the field.
Sesamum.  ...[July. {3 OF 4 times |10 to 12 chs, 2% to 3 mds. T yields an oil and is used in makmg “sweetmeats. Hindas on one of -
. = their fasts use it for food. = - =
Jawar (Holeusj Ditto. ‘ Ditto. = [20to 25 srs. No need of When green answers well as fodder for cattle, and called “éhém’.?’ 7
sorghum.y ... hoeing. The parched grain is eaten by the country people. Its flour i baked
' | into chapaties, = > =




= - Number of S 3 Qmmtmy of =
Time of sow- 5 Quantity of seed = l 3 =
e p?g;xge}sﬁgé per acre; I Cost per acre. l grain Pf‘)' Remarks.
Mash. - ..\July & Augt|2 or 3 times. |5 to 8 scers. No meed of 5 to 7mds. |Tiis used as d4l, and mixed with rice, makes ¢ “kichri” In famine its
» hoeing. flour is made into chapaties by the conntry people ; also “Dbaris” are
= made of it by soaking the grain in water for amght ‘next morn-
ing the soft grain is gently Tnbbed to remove the skin, it is next
ground on a flat stone and mixed with spices, this paste is made into
balls, which are put for a time in the son till they dry. =
Msth. .+./June & July. |2 or 3 times. {5 to 7 seers. Ditto. |4 to 5 mds.  |D4l and kichri is made of this, and very seldom chapaties of its flour.
Muangi. - ..{July. ..-|2 or 3 times. |3 to 4 seers. Ditto. |7 o 8 mds. Ditto, ditto, ditto, :
‘Bajta. ...|June or July.i3 or £ times. |3 fo 4 seers. Ditto. 8 to9mds. IThe people mhen in need make bread of it and also kichri : it is food
for birds; it is much eaten however in the fract or country calied
- Phattowar, between the Jhilam and Indus.
Eangni. o Ditto. S seers. 11 to 2 seers. Ditto. 10 to 12 mds. Ditto, ditto, ditto.
China, e Ditto. 2 seers. 2 to 2} seers. Ditto. 8 to 10 mds. Dittc_f, ditio, ditto.
Sawank. .. Ditto. |4 seers. 9to 2% seers. |  Ditto. 8 to 10 mds. [Tt is made into “khir” (grain and milk boiled tovet.her) Khushm,
= : gram boiled in water, hdm &e.
Maize. Diito. 6 or 7 times. |28 o 80 seers. Ditto. |40 maunds. (Tt is made into bread ; the boﬂed grain is used for eating. It is gene-
2 rally parched and sold in bazar by people for eating, called challi R
: and “sitta ;” also it is used as dalya. : —
Mandal. .. |July. ...|2 or 3 times. |10t012scers.| Ditto. 10 fo 12 mds, Useful for making bread, and is a sort of food for am.ma}s. =
Kodra. ...Do, 1% or 3 times, |10to12seers. |  Ditto. 10 to 12 mds. Bread is made of it ; also kichri,—grain and rice boiled in water.
Arve or gyan,| Feb. & Mar. |8 or 10 times. |6 to 7 seers. [Rs. 18. 1100 105 mds.{The root is nsed by Natives and Europesns as an amde of food. It =
: - - procurable in every season of the year. =
Potato. ...|October.  ...[Fifteen times.|6 to 7 seers, |Rs. 25. 140 maunds. Ditto, dltto, = dltt{) = =
VSngm'.cane,— ....Feb. & Mar. 150r 16times.Rs. 19. Rs. 20. 150 maunds. Tt is much esteemed by aH classes, who chew it 25 & sweatmea’s; the
- - : : - process of sugar- makmg zs described hter in the book. - -
Muskmelon, |  Ditto. [12orl4timesRs. 3to4.  (Rs.15orl6. Bs.87 or 68. [Bsteemed as a fruit. = -
water-melon, &e.| : ; - = = -
otton.  ...|April & May.[5 or 6 times. |9 to 10 seers. (Rs. 12. '5m5mds. A fibre. : = =
Red pap'pe'i'.: .| Ditto. [5or6times. Ra2} — e Ba 20, [Whea dry, the prodace is abon% five m&nnds peracre. —'}7" = :f:
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Clan 111,

Division 1.

It is now ' timo to close thm ‘gomewhat
_ protracted agrioultural sketch, with some
 tables illustrating the costs of eultivation
 and the profits of agriculbure. I need hardly
~ remind the reader that the Gowrnment 0.
sossment on lands is intended to be at the
‘rate of about a fourth, and should not be
more than one-sixth of the gross produce,

. mscertained at the time of settlement by

 eareful enquiry, both a8 to existing assets
and future capabilities. There can be little
doubt that the majority of settlements are
now on equitable terms, althongh it must be
admitted that theve is much mequahty on the
pressure of the assessments. The revision of
settlement, at present in progress in many
digtricts, cannob fail to remedy this defect to
a great extent ; and the security of a just and
moderate asgessment for a long period can-
not fail to encourage agricnlturists.* Tt has
been said that, in some of the fertile districts

of the Puhjub a portion of the kharif harvest

alone is sufficient to pay the Government
sbare, leavmg almost the entire rabi, as clear
profit to the farmer, that is as his own assefs
. from which he pays his costs and expenses,

‘and draws his profit. There can be little

" doubt that this is the case, and in a state of

 profound peace, when the agriculturist knows
. that the sum once assessed cannot be aug-

~mented during the continuance of the term
* specified in his settlement contract, he has
every inducement to enlarge his efforts,
~and thus surely increase his profits. It
only remains for us to overcome the great
drawbacks to improvement that exist in the
slothfulness of the people, and where they
are not: slothful (as many agricultural tribes

® The question of a permanent gettlement is algo under
digeussion ; the aubject 18 one of the greatest lmportance, bnb
eannob be entered on here, because i any remarks were offered
@lther on one side or the other, it would he impegsible to ayoid
golng infto the whole gabject, : :

are not), to overcome that aversion tb change

which leads them to be perfectly satisfied to .

plod on at the same rate now as they did
2000 years ago,
will be found on the report of the jury on
this class. I will only add here that one of
the most powerful checks on cultivation that
i in existence consists in the taxation of
capital in assessing lands. It vequires the
nicest discrimination on the part of the as-
sessing officer, and ought to receive his
earpest attenbion, to see that capital is not

Suggestions on these points |

taxed, otherwise the people will cease bring- .

ing land under cultivation, and cease sinking
wells from the mere dread of an enhanced
rental, which if carelessly assessed according
to mere apparent assets, will surely result in
the crushing of agricultural enterprise.

I now give some lists showing the costs
of cultivation in different parts. The first
is a transcript of Masor Cramxm’s esti-
mate, which gives the costs and profits
on 34 acres of land attached to a first rate
well, in the perganah of Shekopira in the
Rechna Doab, which will give a fair re-
presentation of the majority of good lands in
the Punjab; (excluding of course bar lands,
and sandy, “tibba,” tracts,) where the produce
is assumed to be first rate in quantity.

The 84 acres sown for the year are sup-
posed to be sown thus, 12 acres for kharif,
22 for rabi:—

2 ghumaos of land for sugar-cane, or nearly

2 acves.

2 acres of cotton,
1 acre of rice.
1 acre of sarson (vape or mustard seed).

4 acres of jawar (Holcus sorglum),
2 acres of maize.

\‘_ﬂ

XHARIF,
A

P

r

18 acres of wheat,
2 acres of barley.
9 acres of gaji (wheat and barley mixed).

22 ACBRES 12 ACRES FOR

FOR RABI.

Then the cost and profit will be as fol-
lows 1 —




0 (J‘laaslll.

; : b : e DR P{fﬁt}nﬁo . Dite part
Quantity of land Pl 1; it e T : Produce tn [(HRA0E éWﬁ mti%m:s i £ i 101" m{ﬂg
wnder crop. - ‘“"‘9 i ?v‘“‘m 1 keind, [t moniey. zlel;:ésm;t ;t‘:h i o?iu;gad ‘?f g;’;n? IW'JT Al ;:‘ggg ‘;J |
| oot pro«iuw f prod\we I
| ‘ ‘ e (e ] msolade. ] me lale] msl lale |
2 neres, .| Sugar-cane, ...| 80 mds. (goor,) | 200 [ ]| 149 9‘..‘. 1631 8/ '6 507l
C G T T R
g s 0 b 26 ol 17 (nf ol 20| 6 9 8148
i R W wallv2d Lot 1 Lol ol 15 14l 6] 10/ | el 8
T «vil Mustard, /ol 800 I ST R
A .| Jawar, R b o it U 0 il W lsusednamddermdthecostbecomesnl-
| ost nobhlng. o |
M it | 87 [15]...] 240 | ol 243 114 9}‘ . Imr.‘.. ‘62%116]‘ '9‘1
Rast
18 acres, .| Wheat, .. 804 mas.  ..| 804 [..}...| 108 |...| ol 206 14| 6| 105 |15 aliml el
Sl L TR wiboon lonl el atinaliel ine | A alailiehiol m Y Al
i O A IR 0 R 16 14l 6] 1120 8 fule
22 Total, .. L 850 (15| 8| 224 | 7) 8| 267 (14| 3| 196 | 8l.| 98 [ 1lof
Grand Total, ... .| 678 |14] 3| 466 [10] 8] 501 [18)... 213 et 155‘1?9 "

I have added one more Table of the costs
‘and profits of land, extracted from that very
able and interesting volume, the Report on
. the Revised Settlement of the Sealkot Dis-.
trict in 1865, by Mx. BE. A, Prrnsep. These
tables are interesting from their great ac-

_ curacy, as well as from their showing the
state of things in a richly cultivated district
like Sealkot. From the Appendix to these
tables a very good idea will be obtained of
the proportion in which the Government
revenue tax falls on the produce, and how
equitable rates can be ascertained : tho tables
as here given are somewhat reduced in form
from the originals, which, together with the
illustrative matter of para. 241, ef seq., should
be studied in the original reporti; the whole

* work will vepay perusal.

The land taken as a stnndard is 80 ghu-

Pitlad

maos, attached to one ﬁrst’. elass Well m the
Charkari Mahél, or well aboundmg tract of

the district.

The total expenditure for 8 yoar from pucl-m
well, irrigating 30 ghumaos, in the Oharkm
Mahal of Sealkot is:—

gy KO
bt Ploughman, @ 2 maonds
ikl kucha - per mensem and 1
#.8 rupee cash, i Jui2900:0
Gtk Coolie, per annum, Ry 00
B | Cowherd, il il 00

ser- Curpenter, @ % mini, v

Farm Potter, @ L mani per harvs,st,..
vice. { Carponter, @%mém, g

P

8 Yoke of oxen’s feed, besides
grass and clover, @ i oa
minf per head per annum,
or cash charge for salf,
m, 2, an e o .

Costof fod-
der and kee
of stock.
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i

il et (R GRS W S
(8 Plonghs, @ Rs, 08 per = =
I ploughy per amnum, | L0 2
Iron for| trowels (rambha)
1 seythes (@diri )y &c., 117,00 101000
G Rvoy o spaees i a0 o

| Well" rope, required every 2 »
i mo“ms’@‘m?ipt‘ar“!mél,‘” 3 .00

|

e 780

1 Chumao Suigr-bane; @1pai
i er & marlghe, . e 006000
oy "g 2 Do. cotton, @ 1640, .. 0 40
: | 4 Do, maize, @ 1topa perka< 2 00
ot RS ST s TR S
?Z i ‘4‘1)‘0‘.,. “‘chgm,” @ 8 do. do., %80

B Total¢ Autumn orop),12

i 3 ‘ . ghwmans, | S1210
5 | 10 Ghumaos wheat, @ 1 pai per ‘
iR . kanal, (o a0 8L 010
i & Doy e do.g do. o400

i :‘M?A‘xv‘uiual‘ grosy incoﬁne for one
Mahal, Sealkot district.

(B! 2K ]

i (HODITELT A i Py
5 2 Do, barley, @ 8 pai doy w0 2000
%) 8 Do, turnips, @ 1 pai per’ |
8o 2 ghumao, | /... ot IR Lt )
@éw | a Do. flax, @1 pai per kanal, 0 80
i & Poppy, @ Rs. 2 per ghumao, 0 10

Total ( Spring orop), 18 ghumacs, 15 6 0

130 8 0 .

[P S

- Grand tota],iR&,

Hore.—One méni is equal to 123 mannds kncha. A maund
kucha ie vaviable, from 13 to 20 seors, being usually counted 24
kucha = 1 pucka; the standard maund iy 40 geers of 80 tolabs
each. }

The' standard maund is sometimes called, pakba or Angreai,
but more often the term palka i appled to the *f Lahori
maund,” the old weight which is rather heavier, Viz.y @ kuoha
maunds = 1 Labori, )

pucka well, irrigating 80 ghumaos of land, in the Charkari

i 2 b &H = <
o1 |4, gﬁg sf. ey
L ; i i ! Apg | 80
L e 9| & | e S | afF | FuE | o3
0 R ) e |
4 h e e K =}
: B B & Rg R
L fl 2 | Sugar-came, | 45 |13 maunds, 32 64
| Autwnn (kharf), 12 & eeon, Ll 90 Ead oy 16 39
‘ . |ghumaos, at an average < ! ;
S | | gross rate of Re. 12-10, 4 | Maize, . . b2 S0 I B el 48
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 Space fdl‘bidﬂ‘mﬁ" 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 80 acres, at a money value
how an equitable revenue rate per well | of Rs. 860, this gives Rs, 12 an acre ; and the
~ can be deduced from the above data. To | following seheme will show the costs and
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per cent.
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Profit at 7 per cent.

Where the Government revenue demand
is at the rate of Re. 2-8 per ghumao, the
farm expenses and subsistence of two families
are 64 per cent, interest on revenue and
cash payments of farm, & per cent. ; Gtovern-
ment revenue, 23:5 per cent.; leaving nett
profit, 74 per cent.: or if the Government

- rate be Rs. 2 per ghumao, then these figures

will become 64 per cent., 42 per cenf., 186

"per cent. ; and profits, 130, respecbwely.

Under the various headings of the collec-
tion will be found an oceasional list of costs

in detail of the cultivation of the varicus
crops. ‘

‘When the owner doea not cultivate, but

. receives his malikana, the proﬁt to him is
nearly the same.

The last point T shall notwe, ig the native
classification of diseases and blights incident
to crops, and again quote Masor ULARKE,*
and Mz. E. A. Prinanp.

Corn s lodged (hawé-zad) by skrong wind, and is
injnred by want of rain, frost, hail, rats, jackals, The
following are the mames of insects, animals, and di-
seases which injure crops. ‘

Sugar-cane~Tela, huds, keeree, soka, péla, nisar-
na, moosh, kuchra, and kungeearee.

Cotton.—Phirtee, tola, soka, pala (frost) and rats.

' Majai.~Keoree, toka, siyank, tupke.

Churee.~Keeree, toka and tela, i

. Rico~~Jholur and rats,

Moth, mung and mash,~~Tela, toka, and bhutoth or
poachur

% Agriowlture of the Récina Doab.

patﬁkn, toka and kuugecaree, and trel. = |

A fow of the ahove may be spemﬁcnlly mentmned ‘
Koonges.—~A red vust, The “koongee,” as far w

I can digcover, is 4 blight that comes upon yonng
wheat (which is sown late) in the months of Jan-
‘tary and Februavy, after much rain. 1 there hm il
been several days of rain, and followed by & cessa-

tion for three or four davq, and duoring this time

the sm does not. appear, but beavy lowering rlouds,

hanging about bringing sultry weather, then "hia ||
red “rust’? appears on the ears of wheat. The '
damp is said to bring it on,but it goes away if the |

sun shines after rain, or the cold wind ceases. It '
attacks ‘wheat and nothing else, barley ig qnite fret) il
from. it, because it iy believed tha.t barley is not a

| grain that is heating,  Giram and mussoor, which are
gown at this time ag wheat ato free from ity this

“koongeo ? i the chld disease wheat is liable te. 1t

appears always first ab the junction of the lmge leaf,

with the blade ; and thus spreads to the young ear, if
it should disappearin three days, then there is hope for
the erop, It it lasts and spreads beyond that time,
then the erop i3 ruined, generally it reduces the yield
by about one~third ; sometimes by half 5 the diseaso

lasts altogether about ten days, and when in its height

o extensive is the “red rust” that is ucenmulatﬁd
that if & man walks through the field, his feet and
legs will be quite covered over with a coating of red.

If the clonds break, after rain has ceased, and the it

sun comes out, then the bhghﬁ is dviven away. 1f
a breeze blows from east at the time, i is intensified,
but if the wind shifts round tuwest, it /is blown off

on the ground. The chief canse is’ nssigned to the

pressure of lowering clouds. If they are disturbed by
the sun breaking out, or by a breezo removing the
sulfriness in the air ; then there is hope of the blight,

disappearing in such cases, all that will vemain will ‘
be mere digcoloration. If, however, the sultry state of

the atmosphere continue for three or four days contin-
uously, then the disenase i3 looked upou as certain o
affect the whole crop. If timely rain, or west-wind in-

tervenecs, within the three first days of its first uppears

ance, then it is washed or blown off, and no real harm is
done, for the dispase has had time only to geton the
leaf, and not to spread to the ear of wheat in the leaf.
The wheat leaf will gather its strength and greens
ness a8 it grows, and all trace of the dxseoloratwn
even, will in such cases dLsappcar

The actual loss sustained by the erop is nct lcuovm- i
till ‘the wheat ripens. The ear is found to have no
graing, and where most of the blades turn out g'ram-'
logs, they turn yellow, and show what loss has besn .

done abont one month and & half aftel, 4. ¢} in the
first fifteen days of April,

Wlwat barley nnd gaojse,w];{oongee, laldm, Jhﬁlﬂl‘,‘ |




L
[, Division I.

T(‘Iu —~Ia a ttark eolowd powdw, saltish to the

| taste, which hes hctvmeu ‘the outer and inner coatmg

is oalled Bali attay it is a fungmd growth),
Huda.—~The drying up of leaves, and their becoms»
ing yellow in “‘§aw1m a:ud Bhpdon, without any ap-

parent c-uwe,

ﬂn.m; A This is not a dxseaﬁe, bub it is esteemed
vety bad for sugm'—cane ito blossom (nisarna), and

 such canes ag hlossom, being evil-omened, are taken
- np, and given to whomsoever will have them,

Palzt —Frost, when the north wind blows pierc.
mglv, it.and the cold discolor the cane, the taste of
which becomes saltish, and the produce is inferior ;
the cane has also a disagreeable smell, and the top

| dries up.

e T eth and Ha,r, when the young cane
is about 20 inches high, this insect eats the heart,
and. does very great injury to the crop, destroying as
much as half perhaps.

Kungeearee.—These arg barren bmnchcq growing
out of the cane, which do not give juice, nelther will
catile eat them ; if kungeearee provail much in a

¢rop, it injures it to the extent of one-twentieth.

Keeree~An insect 80 called which eats the germ
of young plants; partienlarly of sugar-cane,  In Jeth

and Bafsakh, sometimes the crop is destroyed by it ; |

rain or water ig the best remedy; sometimes the

¢ madar? plant (Calotropis Hamiltonis) is eut, and

| “lmd in the water which 18 to irrigate: the field 5 the

bitteméﬁs thuy given destroys the keeree.
Solm.———ls oceasioned by want of water, the cane

‘drles inside, becomes hollos, and throws out great

quantitles of ‘choep,” or outer loaf,
o beirtee.»-*ln ‘Jeth and Har, young cotton plants,
in naira soil, are liable to be injured by sand storms,
whu,‘ wound them, and th(,_y dry up.  The remedy
for this i to water the crop, by which means the
sand holds togcther Phirtee also mjurcs sugar-
cane.

Toka.~Is a moth wh1ch injures young shoots by

‘mppmg them off, as if with a pair of seiggors.

) .Dlumak or white ants,—1If rains do not fall in
Sawtn and Bhado, white ants do great damage :
rain kills them.

Trel or dew—1f hea,vy dews fall in Agsuh and
Kartak, the jowar crép is much injured, the grain
cracks and becomes dark and almost friable,

Bhutoth.—This disease arises from the east wind

| blowing, which causes moth, mash and mong to

ﬁhuvel up, and the pods do not fill, ‘
' Lashk, or Lightning.—Should it lighten much when
gram is about to form its flowers, it injures them, and

t;he pods do not fill wcll and an insect ig als!o produced

 thereby.
of sugar-cane and stops its gm*vth, the only remedy |
(For it 18 to wash it off with water. In wheat it eauses
i ‘t}m plant o turn black,  (The ¢ smit” on whent, &c.,

Tuphee—When the rains are very hcavy § the stalks
of Indian-corn shoot up, and spindle, and yield no
grain,

Another’ drawback to good crops, particularly  in
districts below the hills, such as Gujrat, Sealkot, and

- Gurdaspur, 18 the frequency of hailsstorms, which are

prevalent in the months Phaggan and Chet, some-
times they come in October, At the former season
they always cause much ' injury to' wheat when it
begins to ripen. ‘In Dila in the' Jhilam distriet, the
 jogis” ave propitiated to presents, to come and for-
warn the people of stovms. | They plunge into a field
with a drawn sword, or a knife is stuck into a mound
with offerings placed round it ; goats are often sacri.
fieed, and people are stupid enomgh to pay for this
deception. Lightning does damage to such crops. as
gram, mastr, flax, and t{l, which are ealled “phnilsall,” i
o lighk-mar, lightning-struck, in consequence. The
flowers fall off and the seed is lost,

Crops are preserved from birdd by scare-crows, or
“ daranas.” A blackened earthpot stuck on a stick
being a favorite method. In the case of tall crops,
sich as  sngar-cane, &c., light platforms, called
“«manas’ are erected, on which a person' is gtationed
day and night to {righten birds, by shouting and dis-
charging clay pellets, &c., &c.

Notwithstanding that the Punjab is a
great grain producing country, some grain is
imported from Malwa and the fertile districts,
in its neighbourhood, the mart for whose pro-
duce is the city of Jhansi, whence the grain
is exported northwards. The internal traf-
fiein grain is considerable, from the fertile
districts. TLarge quantities of grain comes
down the Sutlej to Firozpiir. Rice is large-
ly exportied from Kangra to other districts.
Hushyarptr and the Jalandhar district sup-
ply much grain also to other districts, Sugar
is exported largely from parts of the Punjab,
both in a finished state and as * goow,”’ or
molagses.  Latterly there hag arisen a large
export trade of wheat and sugar, cotton and
oil sedds, towards England, vid Miltan and

Bombay.
I. CEREALS.
WHEAT.

Botanical name— Triticum wlgmie, Wild.
2™
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o ‘Natwe names—-—Kanak Geh\m, Gandam,

(Persian).
Wheat of all kinds is principally the growth
of the rabf (spmng) ‘harvest. The number

of wvarieties is nob in reality very great,.

though considerable difference of nomencla-

ture exists,

Some of the specimens exhibited ave very
fine—large white clear grains—but on the
whole it must be admitted that much re-
mains to be done for the agriculturist by
an improved selection of seeds. Some of the
varieties are of recent introduction, such as
the GHlgit wheat, from the territory of that
name, north-east of Peshawur. The two
principal kinds of wheat are the “14l,” or
reddish-brown wheat, and “safed,”’ or white
wheat.
has several varieties—the former is cheaper,
and certainly of not so pleasing an appear-
ance, but ag the jury on this class remarked,
does not appear to be in any way inferior
in nubritious properties to the white sorts;
on this account the use of this wheat is or-
dered in all jails in the Punjab.

' Wheat is sown in the months of Kartak,
and first half of Maghar for the rabi harvest,
~ and is cut in Baisakh (April). When cub it
. is winnowed by men of the * chira’ caste,
who receive as wages about 11 seers per
mdni (65 maunds), and get certain glean-
ings that fall beyond the heaps. The straw
when broken up is called ““bhisa’’ or “ tini,”
in Punjabi, and is used for feeding cattle,
and for various obher purposes. The agri-

cultural population do not generally eat the

corn they grow, but reserve it for sale ; they
use barley, pulses, and other less valuable
crops. Wheat is often sown mixed with
barley ; this is called “goji” in the Punjab,
and “frikala,” in Cis-Sutlej States, or with
grom (Cicer arietinum) and then  called
“Dbhera 5’ or the red and white varieties, are
- sown together under the name of “jogydn."

The principal kinds of wheat are exhibited
a8 follows

The latter is the most esteemed, and

| are awnless,

il

R gaawheac,* |

Derur MyNiorean Commrrren, -

Red wheat is exhibited also from Ambélah (265)), |
Amritsar (2984), Lahoxe (5085) Value, .30 seers per
rupee

I, WHITR WHEAT." il

Soma of the samples are vety‘fﬁﬁé. Bug )

there is every shade of difference conceivable;
there is magnificent wheat from Yisin be.
yond Kashmir ; very good wheat from parts

of the Rawalpindi district, and also from Dera i

(Gthdzi, Khan, The principal vametxes are |
the~— i
di Vadanuk, Miow “pamman‘,” whlch xs

very like the ddgar wheat of some districts.

2. The * ghoni” wheat, which has gmms i
without skin or husk,

8. The Gilgit wheat' (mtroduced), alao
callen pmghambn and ' Mltdni, Bma,n and
very round grains, |

4, 'The *datd khéni.”’ 'I’here i alao al

| variety called “kathya’ in Sirsa,

The prmmpal difference ob&ervable in
wheats, is that some are bearded and some
Of the bearded wheat there
are too sorts, one with a dark colored beard ‘
the other with a hght yellow beaxd The
principal varieties of grain arein appearance
distingunished by their (1), opaque whitish
color, and the absence of skin or husk, like the
“ shoni” and “safed kanak” generally; (2),
by their being almost round, like pearl bar-
ley, such is the Paighambri wheat; * (8), by
their being besides large in size, of great
translucency and clearness ; datd khdni, &e.
‘The wheats of the Hill states are generally
small and inferior in color. The territories
exhibiting them are, however, very nearly on
the limits where wheat ceases to grow, so the
inferiority is not to be wondered at. 18,000
appears to be the ordinary limit of wheat,

"

« ™ The varieties shown a5 Gilgit and) Miltdng ‘nfé mx;p‘an'ently‘

the same,

1 RED ATHEAT
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“"“hmgh b has bafm obs@rved up to 15 ooo‘
fe;et in the Hunalaya. i

763, [2.‘.034{[, Ordiuary Whlbe wheut

i safed kanak.” Delhi.

The fpllow;ng dxsmcts alﬁo senb gam-

plea—-‘

| Gurgaon (25"1)
Al (ZBBB) -
| Rohtak (2608).
| lAmbalah (2651)

. Ludhiana (2685).

¥

Jalandhar (2822).
“Hushyﬂrpﬁr (three vanetms, 9893~u), (one being a
mizture of red and white wheat sown together, which

I8 called jogyan).

Amritsar (29800,

| Guajranwalla (ordinary whito), (31(»4)

; ‘Jhilmp. (2nd class), (3235).
Gitedaspur (3059),

| Gugaira, four varieties (3723-6).

Muzaftargurh (8388) : value 26 seers per rupee
| Dera Ismail Khan, two vavieties; (8856+7).
- Dera Ghazi Khén (3382).
‘ Bunmoo, (8423).
Peshawnr (34»4.0)
Huzara (3458).
. Kaptrthala (3465)
. Barfdkot.
Jhind (8761).
Nibha (8773).
| The ahove are sent as ®white wheat,”?  without
&pemﬁcaﬁon a8 to the variety to which locallity they

. were assigned, ' The following varieties of fine wheat
were exhlbmed as specn.u,htw%——-wz. g

764.—-—[ 2640-44 1. Series of whests,

"-Tgrown at Fazﬂka and Sirsa, Mgz, Oxnivag,

- Deputy Commissioner of Sirsa,

(a) “Pammnn” wheat (othermse called vada-
nak) : selling price, 80 seers per rupee.

B Glon whaa,t (small opaque white grain) :
the same price. ;

(e). “Dadd khsni,” large and very white grain,
Infroduced from the N. W. Provinces, and grown
chiefly on the banks of the Sutlej, on alluvial and
firigated Lands. This is much used by sweetmeat
makers on account of its bcmg 80 white, | T sells
where grown, at sbout 81 to 82 seers per rupee, always
cheaper than paxmnm, being considered inferior,»

(4). © Kathya wheat:” value, 80 to 81 seers per
Tupee. ‘ , ~ L

(e) “ Jangl{ wheub » an mfemm grain, a.lmost like
awilctmg, henco its name ; value, 32 scers per rupee,

765.-~[ il Senes of wheats fmm
the Simla Hill states.

The Bimla district exhibits a number of specimens,
most of fhem poor wheats ; No. 2697 from Bhaji ;
Kothar (2756) 5 Mahlog (2758) ; Dhami (two varig-
ties), (2775-T4) Kanydr (2779) ; Balsain (2794) ; Ba-

| ghat (2809) ; and Tiroch (2810).

766.—[ J. . Series of wheats from
the Hill districts around Kangra. Locaxn
CoMMInTER. i ‘ ‘

The flelds among the hills below Kangra produce
about 3 mannds per begah, or nearly 5% maunds per
aore.

“ Wheat and barley are universal everywhare‘as‘
the spring crop,  Of wheat there are several kinds,
the bearded and the beardless, the full white, and the
flinty, red variety, Barley is uniform. Wheat
grows most lnxuriantly in the talooquas of Mori,

| Rajgiri and Nadaun, the soil of the tertiary  hills

seems the most congenial to it. The produce on the
granitic soil of the upper valley, is always poor and
thin. Barley flourishes in Haripar, and all along
the base of the suowy range. The ripening of har-
.vest takes place later than in the plaing, and varies
according to the varying elevation. ' The crops in
the outer ranges will be yellow, and ready for the
sickle, while ‘the flelds about Kangra are quite green,
and the lower portion of the valley will be cat and

carried a month before the grain is matuved in the

Palam valley, ' From the beginning of April till the
end of May is a succession of harvest times, and in
the remote talooqua of Bhiingawal, the barley (for
wheat is there unknown), does not ripen till July.f
767.—[ 2873 ]. 'Wheat from Lahaul.
“Gro" (pronounced dro, Thibetan). Rrv.
H. A. Japscnxn, !
This wheat is very remarkable from its being
produced in such a locality. . It is said to be far
superior to the wheat of Kild, it ig not greatly euls
tivated however, as it requires warm and protected
localities and much Drrigation. (For an acconnt of
Tiahaul crops, sce under “Barley.””) Samples from
Labaul were also sent by the Kangra Committee,

768.—[ 2877 1. Wheat from Spiti.

' DR. ROYLE mentions that he hag not seen wheat
higher than 8,000 feet, but GERARD speaks of wheat
at 10,000, and CAprAIN WEBB of wheat at 12,000,

# Looal Committes, Sirea,

% BARNES' Settlomont Report.
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"o’ the Southern slope of the Himalaya. The ex-

treme limdf is given at 13,000 to 15,000 feet,®

| #69.,—[ 2884 1. Varieties of wheat

wlled el 0 kan,” and “tar,” from
Spiti.

The culturable tervitory of Spiti is divided info
five kotees (le‘lBlOﬂS) The whole of them togather
produce 20,667 lakhs of grain (1 lakh =12 pucks

| seers) or about 6,200 maunds,

The value is from 21 to 3 lakhs of barley, and 2

lakhs of wheat per rupec
grain a8 much as they ecan spave with Bishahr for
ivon, Thibet salt, and tobacco,

770, 2912, 2950, 3304 1.  Neries of
wheats froma Amritsar, ’ LOCALCOMMIMEE.

(@), “Daad khani."

(@), “Maltani’ also called “ Gll{,lt” and ®ral
munir,” small vound graing,

(e). “Bherrn," wheat and gram mixed,

71— ]. Large grained “wvada-
nak;” wheat grown in villages Adalatgarh,
,Sy]oke and Sealkot. LOCAL COMMI’ITI‘D.

Value, 85 seers per rupes.

772.~—[ 1. Series of the wheats of
the Lahore bazar. FAXIR SHAMS-UDDIN.

L), (3083) Vadanak wheat : value, 28 seers per
rupee, ;

(6), (3083) “Dé.ﬂd kl\ani,” ymlds very wlnte
flour : value, 27 seers per rupee.

(0). (3086) “Kabr’! wheat, not very common,
and w0t of superior quality.

(d) (8087) Gthoni wheat: 27 seers 8 chittaks
per rupee ; sold as “ pafghambri ” or. “nikka ! wheat,

T73.—[ 8089 1. Gilgit, called also

paighambri wheat, grown at village Sanda,
near Lahore, Cmavpri Imam Baxsu,

774 .— Gujranwalla wheats.

(‘). (3164) Vadanak wheat (large grain),

(%). (8167) Fine wheaf, perhaps diad khani.

(‘e). (3168) Gilgit sheat, small, elearround grains,
775, 8192 ). TFine vadinak wheat
from Pindi
CoMMITTRE,

Coroxen TREMBENHERRE noted in his report on
Agriculture to the Agri-Iorticultural Society several

* Notes on the Vegetation of the Sutlej Valley, by DR. CLia-
HORN, p, 14 ; Journal of the Agrl ~Hort, Society of India, Vol
xiil, p. 4, i :

THhe ' people exchange |

Gheb, Bawareinpr  Looan | «

| its npper limit i 15,000 feet.

years agd, that the ﬁv‘n‘es‘t‘ v‘w'vhiaat“he\had, seen "wué

< | grown in the valley of Barhdn, near the willage of

Hassan Abdal in this district, the soil being calcares ¢ i
ous and yleldmg per acre about 14 maunda !

There is a good sample of wheat like this from gy

Gujrat (No. 8206), and Jhilam (3284), and Shfﬂlpur

(called locally Dagar), from Naushera (3250), and’

from Dera, Ghazi Khan (8383). « Gugaira, among its
four varieties (3278-76) exhibits “ Gilgit wheat.”? "

q76.—[ 3524-28 1. Four varieties uf i
wheat, the produce of Srman‘ar, Ka.shmu._y
H. H. Tor MATARATAH. ‘

The 1st kind sells for 86 seers per rupee and 13
the produce of the spring hayvest. |
The 2nd growh in 'the antumn, harvest, and sel'lis

20 geers.  The other two are valued at 29 seers. |

797.[ 3528 1. Wheat from Yisin.

at

J H. H. Tue Manawasau or Kasyuig,

This i3 a peculiarly fine and largo grained wheat,
778.— 8529 1 Gaji (whea,t and bafley
mixed).

Wheat is very little: cultivated in Kaslumr, the
staple erop is viee; what little wheat there is, is
almost ' entively produced ab the gpring harvest s buf
one sample (8624) is marked as bemg‘ antumn pro-‘
duce. ' ‘

BARLEY,

Botanical names«Horuleum lw.mstwkon,
‘Hordeum celeste (the beardless Vamety) Na..
tive names—Jau, (De. Crearory gives Ujou
(Ajau) for H. cwleste in the upper Butlej
valley), |

Barley is cultivated much in the same wuy ‘
as wheat, but is ready for cutting somewhat
sooner, it grows much on sailabd and barani
lands; it is much less esteemed than wheat,
and sells much cheaper, though it produces
much more, and requires worse lands and
lcss watering than wheat, The varieties are

“jau desi,” (common country barley), and

“Jan paighambri.” “Gthoni” jau is barley.
that has scarcely any husk at all but only
a fine skin, In the Hills barley succeeds
better than wheat, and i much cultlvated

There 15 a black or rather dark purple'
barley, and a clear translucent barley of
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| ” mzy}mmbm s apphed‘

»".:‘ aé o equwn.lent for = superﬁne Tior .

 common.” T have heard the ¢ Gllgxt wheat”’

‘ “called “ paighambri;  paighambri jau liter.
. ally means the ¢ Prophet 8 barley.”

- 779.—[ 1. The exhibited samples
of common barley or ¢ Jllll deni,”’ were as
fOHOW ¢ S i
i Dellu (2536)

Gurgaon (2572),

Kurnal (2587).
| Rohtak (860’7)
| Birsa (6698) : mlut-, 1 maund 10 SE0XS per rupeoe,
Ambalah (2653). |
Ludhiana (2687).
| Jalandhar (2822). In the Jalandhar dlstucﬁ, bar-
ey is usunally sown with wheat ; if sown on unirri-
. gated land the yield is 5 maunds an acre, if irrigated
iuhm‘it“l_l maunds. . It 18 cultivated at a cost of Rs.
| 2 per mcre, ‘
. Huashyarptr (2900).
' Rawalpindi (Pmdi Gheb 3191).
| Gagrat (3207).
Jhilam (3236).
'\ Shahpar (3251),
Muzaffargarh (3334)
rupee. ‘
Jhang (Maghyana pmgunah), (3851).  This latter
. was the only exhibited sample of any erop pr oduced
ab .Iha.ng, thuugh there are samples of 'wheat from

value, 1 maund 5 seers per

i Jhang, in the Lahore Musenm.

- Dera Tsmail Khan (8363).
Dera Ghazi Khén (2388),
Bunn 0 (3430) !
Poshuvur (3431) :

pKapﬁrthalla (3466)

| Nébha (6774).

‘The finer kmds of barley, including . the
produce of the ITill districts, exhlbnted as
specmhhes, were a8 follaws i

780.-—-[ 2683 ] Blaek (purple) barley,
recently introduced from  the provinces.
Mz. OLIVER, Deputy Commissioner  of
Sirsa, ]

West of the Sutlej it is grown on: lands inundated
by the Ghagar river, but few neres have a8 yet been
sown, but the Aammdars intend extendmrr it

. 781, . Barley from the Sfmla

| Bhaji (2697) ; Kothar ‘
(2759) ; Balsan (2795); Tiroch (2811);
 Bishahr (fine quality) 2815 ; the Deputy

\value, 1 maund 12 seers per:

States.  The series congists of aamples from

(2747) s Mahlog

Post; Master of Kotgarh exhibited « impepial
barley ** (2817).

782.—[ 2837 ). Bnrley, the produce oﬂm"
Kangra and Kulad, ‘

783.—[ ]. . Barleys from Lahaul
the Ruv, Mz. J ABSOHED,
784.—1 1. Barley of“ the . sort

called “ sermo.””

Bhort but rich ears w1th short awns and six. rows
of grain, cultivated in Lgdah and Lahaul, not in
Kala.

(2871) Large barley. ¢ Chenas’ (nas, pronouucea’ )
né).

(2872), Barly barley, ¢ Gyog-nas,” (Tibetan) and
“Yangma,” in Ladikh, and * Thangzad ” in Bunan
dialect.®

It 18 also called *drug chunag,” ba,rley of | sixty
days, because it i said to ripen in two months, 'This
is not grown in Kalt but in Ladikh 5 and Zamgs]\{lt
barley sellg at 20 seers per rupee,

Lahaul iy divided from Kala by a range of snowy
mountains, It comprises the upper course of the
two streams Chandra and Bhaga, which uniting
under the common name of Chandrabhaga, form one
of the prmupnl rivers (the Chendb) of the Punjab.
The people belong to a different type of the human
race.  Their features are essertially Tartar. They
spenk o language mnot intelligible to the natives of
the neighbouring talooqua of Kala. The country
ig rugged and inhospitable, For six months snow
covers the ground. The inhabitants descend to the
more genial temperature of Kula, and retarn with
the commencement of summer, The soil yields only
one crop a year, and the grains produced are buck-
wheat and barley peculiar to the country. Spiti is
a region almost, similar, except perhaps the cold is
still more severe and the people less civilized even
than in Lahanl. It 15 sorronnded on all sides by
lofty mountains inaccessible for half' the year, and
the mean elevation of the wvalley (along the river
Spiti) is not Iess than 10,000 feet above the level of
the sea.  The people belong to a kindred race with
thoge of Lahaunl, The language is almost identical,
but the customs and religions institutions are not

® The Bunan is a dialéct of Tibarskad, spoken in part of
Liahan (se¢ Cunningham’s Luddkh, p. 397).
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‘analogcus Here! a.’lso t:he resomcea of the land are
| locked np for more than six month%, in the rigonrs of

winter,
this inclement season, to the lower and more genial
latitudes in the valley of the Sutle]

The produce of the land in Lahaul and Spiti does
not, suffice for the wants of the population. The
4 Deople of Tahaul import grain from Kalg, and the
1 “valley of the Sutlej Bl1pphes the additional demands
in Spltl. The crops in both talooquas are the same.
The barley of Spiti is hexagonal or six-sided, and
the grain large and succulent.®

785, 2880-81 1. Series of barleys
from the province of Spiti, comprising bar-
ley of 1st and 2nd quality. Kaxeras LocAL
Comarimrns,

(2882) Barley, 1ocally'ca11ed “gowa.” .

(2888) Diteo, of the sort called * sarmon.

(2884) Ditto, of the sorf called ©zezi.”

786, 2961:]. “Ghoni barley.” Am-
- mirgar  Loosr, Commrms
TR,

787.——[ 8089 1. Jau Ardbistan, Cmavup-
w1 Taram Baxsm of Sanda, near Lahore.
Thid is a very good barley grown at Sanda, near

Lighore, from geed that was obtained from the cour-
tries bordering on the Persian Gulf. ‘

788, 3000 ]

/ 'Lahore.

WA transparent ba;rley known by its waxen appear-
. ance,

Tiahore,

Paighambri  barley.

789.—[ 8168 . Paigham-

Grjranwalla; tel dakléy
s | 990.—[ 3279 ]. White
HgaIa. paighambri barley.

791.—[ 8280 ]. Black do,do, .

Grows in Manserah and Harappa, producing about
12 maunds per acre. ;

Dera {thant Khan,

Hazara.

792—[ 8386 ]. Black
paighambri barley.
793,—[ 8451 ]. Barley.
A fine grain, having a wax-
like appeavance and & greenish color.

¢ BARNDY Sottlement Report of the Eangra district.

The mhabxt:mts are obliged to repair during -

79*"‘[ 34'92 ] “ Karim,” or pais'ba@r&
- Kashmir. bri jaw, from Tiaddlch,

‘KASHMIR. o i ik
Value, 29 seers per rupee. Lt il ‘:‘u ;
795, 8493 1. 2nd qua.hty barley, ﬂ'om‘ i

Srinagar.
Valne, 1 maund 8 feers per rapee, .

796.—[ 3494 ]. 3rd quahtj
Valne, 2 mannds per rupee.

OATS.
Botanical namew—(Avmm satwa, L ) Naw
tive name-—Javi. |
These are only exhlbnted from two dist:mcta
797.-[ 2654 1. Oats, from Ambdlah.
798.—[ 2502 ]. Oats, grown, for Go-
vernment cattle farm in Hissar. e
MAIZE, i
Botanical name——(Zea mays, 1) Native
names—Makai, Challya (in Kangra and Ka-
14) Jawir kalan (Persian) Kakrf,

Dr. Fonpes! analysis of maize supphed from
Bombay is—

{

Moistare, [ves b 12'90‘
Nitrogeneous matter, ... Gk 9ioa
Starchy matter, |« | e |G 7468
Oily matter,... P
Ash mineral constituent, ... . 1186

10000

The young stalks are used a3 fodder,
grain {s called “chabina,” and eaten ; it ripens in
the month of Assuh and Katak, is cut and stacked
out about 10 days in the field, and then the cobs are
taken off, and beaten to separate the grain.

The varieties of this grain exhibif great (hfference
in size and color, the maizeof the plaing is generally
whitish and very pale yellow, or elge deep red ; the
large prained orange-colored maize is generally grown
in or near the hills, but iy exhibited of excellr b qnas
lity for Gujrat and other places.

799.—( 1. Indian corn, mostly of
the pale yellow sorf, and of ordinary quality,
is exhibited from Delhi (2688) ; Gurgaon
(Noh-Tahsil), (2564); Rohtak (2609); Am-
bélah (2669); Ludhiana (2688) ; Jélandhar
(2826) ; (omnge colored “ paham "y ; Hush-

H. '.I.‘un Mmuu.rm oF

the parched



| yarpr (2
| (8238) ; Glugaira (328:
| (8871); Dera Gthdzi Khén (8394) ; Bunnoo |
Peshawur (34:—112), Kapurthalla“

e

Sl

: Gugmnwalla. (31-&1) thlam
) ; Dera Ismail Khén

(3927 s
e ‘*34:71) Kashmir (3493)

' MAJOR CI.ARKE’EL accmm’c of ﬂm cost of cultivating
2 acres with makai, kharif crop, is ag follows i~

On aores of mmze or mukax (produce first rate):—
ROAC R

Cmp,40maunds, ‘.Q. b T

C’ost.

Govemment dues, lumberdarl, ey (7
Sﬁﬂd, see 0 e vl 404 R |
 Hand hoeing, v 4o w4

Totale, A b Gl S

‘ Pwymant in kind,

Wntchman or bird-keeper, s a8
Keapers, S SR S |
Potter (caxpenter, and Tohar, each, ... 0
MO('M and dharwai, ditto,* .. AT G
Chanikidar, barber and dhobf SR
St fakir mxd mochi, dltt.o, Ui 0
Khakmb i 1

¥ M 6mes29=Rs5 7 0

Total expenses, Re,, ... 1711 9
(ross profits, Re,, .., 814 3

Maize grows everywhere throughout the

:'thlls, and appears to flourish just as well in

4 temperate as in a tropical climate. Af

W 000 feet or ab 1,600 feet, it is the favorite
. crap of the people, and for six months of

the year.- forms their common staple of food.

;Althcmgh superseded in the vallies by the

" vice, there is always a little plot of maize

around the cottage of the peasantry, which
is reserved for themselves, while the rice
i3 dmposed of to wealthier classes. To the
uplands, maize is an admirably suited crop.

It is very hardy, requires little rain, and is

rapidly matured, = In sixty days from the
day of sowing, the cobs are fit to eat; but
the grain will not keep, Weevils aﬁtack it in

; prefcranee to any other grain, and it 18 a

| % The village weigh‘er t he waig‘ns ottt th‘o, produae whon
wequired for payment in kind ox obhier purpose,

| popular saying that the life of maize is only
‘a year long. It sells at 80 seers per rupee.

The method of separating the grain ig
peculiar; the stiff ears of the maize bruise
and draw Dblood from the feet of cattle, so

 the maize is threshed by men with bamboo

sticks, = For this purpose the cobs (chuchi)
nre gathered on the floor in a heap ; a screen
of blankets is set up round the floor to pre-
vent loss of flying grain, and two or three
persons are seated near, to replace in the
heap cobs that are thrown out of the ra.nge
of the blows.

The varieties of .maize exhlbxted were ag

follows 1~
800.—[ 2708, 2736, 2748, 3761 2776 ]

- Orange colored maize from the Simla states, '

viz., from Bhaji, Bagal, Kothar, Mahlog and
Dhami.

801.—[ 2838 1.
Kangra and Kala.

802.—[ 2948, 2957, and 3016] Yellow,
white and red maize. = Amritsar district,
Liocar CommrnTam,

803.—{ 3005 . Common maize, from
Lahore. = FAxIR  SHAMS-UDDIN,

(3094)) Makai pahéri (hills).

(2095) Makai Emandbadi (variety).

(2096) Makai Farakhdbadi (variety).

These are varicties named after these eities, but
grown in the Punjab.

804.—[ 8208 ]. Orange colored maize.
Guirar Looar CoMMITTRE,

805.—[ 3209 1. Red variety, by the
same,

Large maize, ' from

(Makai or maize is not exhibited from any of the
dry sandy districts, such as Maltan, Jbang, Gugaira,
and Muzaffargarh.)

806.—[ 3493 ]. Maize, from Srinagar.
H. H. Ter ManARATAT 0F KASHMIR, |

807.—[ 8581.82 ]
Jammi territory, by the same,

RICE—-PADDY.

Botanical name~(Oryza sativa, L.) Na-

281

Maize from the |
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: m—e na,mes—r])hzin or, Shaih' wnd when husk-‘
"Ara

ed, Chahwal, and Brm] (Persian) ;
(Arabic) ; boiled rice is ‘called Bhat or
Khushkds when  bruised, Churwa ;
boiled with milk, Khir or Fimi. The names
for the different varieties of rice occur in
the sequel. /

The varieties are almost endless, but there
‘ca‘n be no doubt that a large number are in
fact synonyms.

Almost every district whero there are: low
lands, which are inundated either by natural
or artificial means produces some rice ; heavy

dakar soil suits it, It ig one of those crops
that requires raising first in a nursery, after
which the seedlings are planted ofit.

The district of Gugaira produces a consi-
derable ‘amount of rice by artificial irriga-

| tion, and proﬁt 18 derived at the jail from
husl{mg the grain by prison labor. But the
greab rice producing places are Kangra and
Peshawur, the former celebrated for 'its
“basmati” rice, which is very largely im-
ported into the p]ams and the latter for its
-~ celebrated “bara’’ or scented rvice, which is
grown on the banks of the river Bara. The
special products of each district will receive
niotiee in their proper place in the sequel.
. The  following extract from Mayor
Cranxu’s report, describes the cultivation
_of rice in the plain districts of the Punjab
proper: an account of the hill cultivation
ig given separately.

“The first step towards the cultivation of rice is
to raige scedling beds ; the seed should be sown in
Har, on a plot of ground well manured but not
ploughed, i. ¢, not two loose, A kanal or one-eighth
of an acre takes about three seers of seed s the nur-
gery must be watered every second or third day. In
Sawun when the rains have been ' favorable, the
seedlingy are transplanted to the ‘rohi’ land, pro-
perly prepared by repeated ploughings and  clod
cimshings ; the latter process is not ‘done with the
‘ordinary sohaga, but with a dentated one, a kind of
‘harrow, which tears up and clears off obstructing
roots and grass, | The work of transplanting is some-
times dove by the‘_uc'(ﬂtivators themselves, sometimes
by hired laborers, who ave paid by two and a half
seers a maund of the produce when ripe. If the

when'

nnrsery 1s a ﬂood «me, mghtw mnﬂas of plams, ‘
suffice for an acre of planta.tmn, the ﬁeld mush b
continually flooded, and of conrse must dcpenc’l groat:

1y on the rains ;. when these ‘fail, the crop 18 watered

|| from & well or pond, or other reservoir; in the labter il

part of Kartik it ripens, and is reaped by the culm-‘

vator—it of small extent by hived laborers ; it of |

large extent-—reapers receive two! ple or seVen seers
of grmu, or ong man’s load of thu stmw and grain’
for every kanal reaped. When dry enough the rice
is separated from tho straw by being trodden outi by
bullocks, and cattle arc fed npon the stras. 'Whérc
the crop is only on a patch of land, the grain is
brushed oub by a kind of nhteshmg, ot a sohdea.
Winnowing is paid for at two pie per. ‘mannd of

the paddy sinnowed. Various items are claimed by e
village servants—ag blacksmiths, potters, &L.-—-Tho |
‘average prodiice per aere, i8 twelve maunds, i

The cost and prudnw of one acre of ﬂce are zms“
follows s :

T Al
Produce of ﬁrst rate crop, mmmds‘ G
g, D S e
Clost, il
Govt. Revenne, 6 to 8 mannds, say, . . it i
Lumberdar, patwari, &ei,  J. LA R
Seed, ., ul 4 L A
Bird keeper, grain (wh(,nt), R S
Reaper, 1 maund 8 seers (vice), .. 1L 8 &
Sweeper, 18 seers, . ORI Bt
Inferior village seryamts, including
15 seers for dharwai, 1 mannd 26
soers = value, [ al (i 10 a0
'I“otal"é};ponsos, e ]5 14 ¢/
| Giross proﬁl:q, Rey TR e

808.—-The following dlstrlcts exhibited
smnples of the 'rice ordinarily grown in the
district, as found in the bazars, without
specifying any particular variety. Many of
the samples were fair rices—of the qua.lmbs
gafeda and samoja. ‘

Delhi (2541) ; Kaparthalla (3479) 5 Rurmdl (vico
and paddy), (2588-89) 5 Hissar (Fattihdbady, (25601) ;
Rohtak (paddy), variety sathi (2606). Only one or

tiwo varietios are grown in the canal villages.  When
husked, the grains have a reddish coat : produce 7

to 12 maunds per acre: value unhusked, from. 39

seers to 1 maund 10 seers per aupee. Ludhiana
(2686) 5. Gujranwalla (81:4) Gujrév (8200) 5 pro-
duce 14 maunds per acre: price from Rs. 9 to 4 |
per maund, ' Jhilam (3287); Dera Ghdai Khén
(8887-88) 5 Bunuoo « (3429); Hazara (Khanp\‘n*)
(8460), Shahptr: (Bhem.), husked and: unhusked,
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(8252-53), callesl Mfmui pmduce 14 and &5 ma.unds ‘

. per acte, of which about; half is husk,

The vametwa of rxce exlubxte& areas fol-‘

lows s
809.-—*—[ 2567 1. 'Dhan (paddy), varie-

o |ty snkhdés from Firozpir
WEH | Taheil,

810..-—[2581] Dhén, variety sdthi (red
skmned) from Rewari tahsil.

81.1.—-—[ 2526»32] Seven varieties of
| rice from Sirsa.
CoMMISSIONER.

(1) bid Son-khursn 7 op #kharcha :” selly from 14 to
16 seers per yupee : produce af the paddy from 14
s 1 15 mannds per begah.

(2) | “Kharsai:" value, 27 seers per rupee,

(3) ¥ Peshawri,” This was introduced’ by Mz
OLIVER, it is considered very superior: at present
 there is not sufficient for the mm:kef, but seads are
kept for the ensuing season, It is grown on the
banks of the Ghagar, and lands inundated by it,
- The prodnce per begah ig about 12 maunds. |

(4) “Basmati.” This was introduced from the
North Westem Provinces s it sells from 8 to U seers
per rupee. Tha produce per begah i is from 13 fo 14
raaunds, ;

(B) ‘ Sabuf:” value, 6 to 8 seers rupee,

(B) * Mnj:” value, 18 seers per mpee,
| (1) ¢ Shikhdnand:” value, 10 seers pev rupee.

812.—[ 2657-69 1. Rice of yarious qua-

_ lities, from Ambélah, Toosn Commrrres,

i o1 ~Called “ch(mwal chaithura 17 value, Ra. 4

‘ por maund.

. ond.—Called “ Zen il Rs 2-8 per maunnd.

30‘4.*-«-0&110& «smm i (red skmned) Rs. 1-7 per

maund i

'Lhe 1st. quahty is gmwn especidlly at Maniméajra.

}813.-—-[« - 1. Rice was exhibited from

~ geveral of the Hill states
Sind. of Bimla,

Blm31, Mahlog, Bégnl, &c &o., the varieties are
distinguished by peculiar names, viz.~

«Basmati :” value, 14 seexs per mpeo,

¢ Jhinjan 2 secoud quality, value, 16 secrs,

« Rehand : ) third qulﬂity; yalne, 17 seers,

814 - 2833 1 ¢ Basmati” rice (Palam

Slrsa.

Kangra. i)

Value, 16 seexs per rupee. The yxeld per begah i8
about 24 maunds of husked rice, |

Drrvry

vslley) Ia(mu. OOMMIT-‘

‘815..-»-‘[- 28565 1. Specimens of rice in the
ear, from the Kangm distriet. Looan Cox-
MITTEE.

The varieties contained in the box are cul]ed———MD.d-
hra malti, Nakandi, Jinwa, Rangari, Ganga jumni,
Kotheri, Nakanda, and Kamodh, ‘

It is o common saying in the Kangra distric 1, that
there are 860 varieties of rice, and that the sub-
divisions of the Girth tribe—the nsual cultivators of
rice—are equally extensive.

The fdllowing extract from Banwus' Set-
tlement Report, deseribes the method of
rice cultivation in the Kangra valley :—

¥ The upper valleys of Kangra are the granaries of
rice. Here are combined the abundance of water with
high temperatuve and a peculiar soil, which makes
rice 8o exclusive & product. ‘The people xecog- |
nize npwards of sixty varieties.  The most esteemed |
kinds are ¢ begami,’ ‘bansmati, ¢ jhinwa,’ ¢ nakanda,’
¢ kamodh,? ¢ rangari,’ &c. Bach of these sorts has a
special locality.

“Thus Rihla is famous for its begami rice, and
Pélam fox its bansmati.

“Thegse aro the finest rices. ' In the more eleyated
parts of the valleys, w coarser kind is grown. The
local names are ‘kutheri,” ‘kolhena,” &c.

“The imigated parts of Harfpar and Nrpar also
yield good rice, but not equal to the produce of the
upper valleys ; and generally throughout the district
wherever the land ig fertile and level, rice is cultivated
as a rain crop.  The varieties sown on the dry lands
are coarse and more hardy. 'The local names are
‘rora, ‘kaltna,” ‘dhakar,’ &c,

# On lands which can command irrigation, the rice
is mot sown till the beginning of June. In districts
dependent upon rain, the seed is thrown into the
gronnd as early as April, and the later the season of
sowing the less chance of the crop reaching maturity,
The harvest time ig during the month of October.
There are three modes of culture, Two by sowing
the seed, and one by transplanting. The first and
gimplest is called ¢ butur,” The seed is sown broad-
cast in its natuval state. On unirrigated lands this
is the nniversal method., The second consists of
stéeping the seed and forcing it under warm grass
to germinate. The seed with the fender shoots is
then thrown into the soil, which has previonsly been
flooded to receive it. This method prevails wherever
water is abundant, and is called ‘much’ or f loongal’ |

The third is a system of fransplanting styled ¢’aor.’

The young plant about a month old is taken and
placed out, at stated intervals, in & well-flooded field,
This practice involves a good deal of trouble, and iy

2N
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seldom followed, except in heavy swampy gmund'
where the plongh cannot work. The yield of trans- |

_ planted rice is always greater than under either of
the other methods,

%In the month of Ji ﬁly the people have a curions

way of killivig the weeds, which I have never observed
in any other part of the ecountry. The crop, weeds
and all, is deliberately plonghed up and turned over.
TImmediately after the operation the whole appears
utterly destroyed. But the weeds alone suffer. They
are effectunlly extirpated by this radical process, and
the rice springs up agsin more lusuriantly than ever,
This practice is called ‘holdna,’ the crop is worth-

less which does not under go it Rice is always sown
by itself and never mixed.

“The rice is separated from the husk by the use of
the hand pestle and mortar ; women are usually em-
ployed upon this laboy, and when working for hire
receive one-fourth of the clean rice ag their wages,
This article iy extensively exported, and in the cold

season the roads are thronged with droves of oxen,

mules, &c,, brought np from the Punjab by traders,

“ Rico has a very extensive range. In the district
of Bangra propor, I have seen it as high as 5,000 feet
above the sea. In Kalu it grows as high as 7,000
feet in the valley of the Beas.”

816, 2886-2802 1. Varieties of rice
from Kala. Tooarn CommirTTan, i

The series consists of the following—Jhinjan, sathi
mashki, and mindlu,

817.—[ 1. Jhinjan rice from Suket.
‘Kanaza Commirres.
Value, 18 seers per rupee.

818.—[ 2896-2900 ]. Specimens of rice
and paddy of varieties Bas-
mati and munji, from Hush-
yéarpir.

819.—[ 2938-41, 2979-3008, and 8026-
3080 ].' Series of rices to
be had at Amritsar, Lo~
oAn CoOMMITTER.

The list containg a very large number of varieties,
many of which are imported. But the Amuritsar
district produces a considerable quantity of rice, and
one kind is the *“maskban,’~~musk-scented rice,
which is supposedafter haviug been kept three years
to give out a fragrant odour.

There is a specimen of the paddy and the rice of
each variety, The gorts are—

Basmati ; Safed basmati ; Chihona ; Chhona safed ;
munjf.

Hushyarpur.

Amritsar,

Sathi, 1st) quwmy (red akmned) H w cmllsd be< '

cause it ripens exactly in 60 days (sath) il
Sathi{, 2nd quality, do.

 Sharbati (yellow husked).

Ratua (very similar).

Ratua, 2nd gnality,

Dabni,

Changoa.

Mashkan,

Karht or Karhsa ( mfmor). ‘

Bara (imported from Peshawur),

Urdr.  (The word “urar” implies * this side of 'the
river)” hence the term may merely distingnish the
the place of production of the rice withont mdicatmg'
a variety,)

Begami,

Chinwalal.

Sén,

Phat Indar,

Phat Kanguwan.

,820.—»[ 8064 . Rice from v:llage Chakm
Sealkot. ramdas, Daska.

Frice, 12 seers per rupee,

821.—[ 8065 ]. Rice, basmati, from
Siranwali village, and Bikapir of Pasrir,

10 seers per rupee,

822.—[ 3060 1. Rwe from Ohakramdés
and Bikapir.

16 seers per rupee,

Bealkot 13 celebrated for productum of nce, bus
only in a very few localitios in the district. At Sir-
frwali village in the jaghir of Sirdar Mangal Singh,
a small quantity of rice is grown, hardly mfmor to
the famous basmati of Kangra.

The young seedlings after being removed from the
bed in which they were sown, are not immediately
trangplanied as other rices ave, but are put into milk
and allowed to soak for a fixed period, and then
planted out; it is said that this procegs 1mparts the
whiteness and delicacy for which the rice is noted.

823.,—[ 3074-78 and 8097-102 1. Series
of rices and paddies found in the Lahore
bazar,

Basmati, 18t clasy ; Safeda, 9nd class ; Stsmoaa, Brd
clags ; Chambua (Changum) Soénpat ; Magoi ; Bé-
gami ; Chhéna gol ; Sathi ; Ratua s Manjx. ‘

824%.—[ 8079-81 1. Rices grown in villa-
ges along the banks of the Ravi. Dg. Fuuv
QUHAR,

Viz, from Sidhoteri, Khosi,, &c.'
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Four varicties of
| ﬁﬁ&,&m& ‘ImdA;L

| rice fmm Symdwall
* ComaiTTre, i |
© Muskan 5 S(mpmtmr i Sa:teda; Chanwu 14l (p10~
bnbly equal to sathi), ‘
| Rice is entiraly confined to two looa!mee, Viz., the
Dagh river and Khanawa canal. The Zemindars not
only heheve that this grain must be raised on the banks
ofa cmml which supplies congtant and abundant irriga-
. tiom, but fancy that the water obtained from wells is
' ot snfﬁcmntly for iziﬂg or “fat " a8 they express it
e l:hm' purpose ﬁ‘h q imlity of the ¢erop, however, on
,the Kanawa camxl ig very inferior, a circumstance
more attributable in all probability to the negligence
and uns}.xlfulness of the cultivators, than to any de-
/ iecb of the soil, or inferior qnality of the water.
Some nttempfs were made to improve the rice by

distmbutmg Mmall qunntlt,y of superior seed obtained |

from Peshawur, but the produce though good for the
| st year, is said to have speedily degenerated, The
" rice produced on the Degh nullah is of good quality,

. and a peculiar | description of it, called “ mishkun,”
. from a pleasant perfume which it is supposed by the
- natives to possess,* (but which I confess, T have never
‘ ‘been a.ble to discover myself ) is well known and ap-

 prociated i this part of the Punjab,

The local consumption of this grain is very limit-

‘ ‘ad, but comxdsmble (uantities are exported fo Lahore,
Abont 30,000 Acres are under rice enltivation in this

distict, and the produce may be estimated at about

| 400000 mammdst |
826.-[ 3432-33 |. Bara rice, husked
and uuhusked Pesmawun Locar Cowm-

MI‘I‘TEE.
' This is the principal exported variety, and is high-

g ly pnzed for ity fro.gmnce i 16 sells at a bigh rate,

o8 'as much #8 4 rupee per seer,  The quanti-
ty produced is very limited, probably not more than
90‘ mwannds in & year. Tt is exclusively grown on
lands in'iguted by the river Bam, in the Peshawur
valley !

In the Sikh hmes the' produce at harvest time wag
divided into three portions—the best was resorved as
#ood to perpetuate the stock ; the 2nd best shave was
sent to Lahoto for consumption of the court' and
nobles 5 the 8rd or worst share was left for the Ze-
miti&ai‘s bo dispose of ad .,t.hey pl‘e'ased.

| ® The rice doea not wquire tragrnma on ite first being
gaﬁhered, but atter having boen kept three 3 yeard it {8 supposed
to attaln ib--a dlstinotion 18 made in the mavket betwoen

| gy mugkhan,” * new grain® and the old, whieh haa attain.

ed s fragrant property.-~B, P
|t Gugalra Settlement Ropornwm.rnmsmm,

'I‘he cultivation of the rice has very much fallen off
from what it wasin Sikh times, but then the Zemin-
dars were encournged hy Grovernment to produce, had

8 certainty of realizing a high price, and officers were

appointed o superintend the enltivation, and thus
there was an inducement, which does not now oxist, to
overcome the great difficulties of eultivation, and
apply’ the constant care necessary for & successful
arop, | Ground fothe extent of 290 jartbs was cul-
tivated in Sikh time, at present only 60 jarths ave
sown : it is now produced only at villages Shekhan,
Mosteizad, and Garhi-Malhi-khail in the Mophmand
Tappah, The yield per jarib is from 5 to 6 maunds
of the hest bara rice.

Besides this rice there are several varmtles glowu
on land irrigated by the Kabnl, Swat and Bara rivers,
in the yalley. They are—

“Dodba’ (s0 called from the pergana.h Doéba,
where it grows) : sells at 8 seers per rupes,

“ Shogha,’* ', 10 seers per rupee.
& Zafréni,” w110 seers dos
£ Kunér,” i 8 seers do. ; grown at Kuner,

* Brinj luk,” or coarse rice * 14 seprs por rupee,
“ Jyotahi :* 10 seers do.
The shoga and zafrani rices produce from 10 to
12 maunds per jarib, and “luk,” from/'18 to 14,

827.—[ 8506-3510 7. TFive varicties of
rice. Kashmir, H. H. Tap MAHARATAR.

Rice ig extensively cultivated in Kashmir, and is
of excellent quality, ¥t has as in Peshawur and
Kangra the henefit of the irrigation of hill streams,
Rice forms the principal food of the people, togethey
with pulses to a. certsin extent. Wheat appears to
bo very seldom uged.

The exhibited varieties were z-—

“Basmati :” which sells at 36 seers per rupee
(the paddy).

“Basmati,” 2nd quality : 1 maund per rapee (the
paddy).

 Sukhdas :”” 1 maund of the paddy for 10 annag.

 Kanu.”!

“ Shiriwal.”

These are the produce of Jammd, and also Srinagat.

828.—[ 3768-69 ]. Two qualities of rice.
H. H. tax Rasan or Juinp,

829,—[ 877576 ]. Two varieties of ‘rice.
¢“8Shali. sathi? “shali zin)! H, H. ougn
Barax or NABHA. :

| % The tetm Tak 14 also applied to dosrse grass Ln Bunhoo
 “kundar * hos @ similar signifioation,




Lot MIIJLE‘I‘S i
Millets are extenswely used as food they

ave principally cultivated for the kharif

harvest, and are ripe in the autumn.

GREA’I‘ MILLFT-—-J AWAR,

830. —Botamcal name, Holews sorghum, |
Sorghum vulgare ; also called Jawar Khird
or Barik.

Thcre are two varieties, one with a reddigh grxiin
and ong white : in districts where makai (maize) is
called © bara jawar,” this plant is called ¢ chota jawér”’
or “ jawar barik.” When jawar is used for fodder and
cut down while green it is called “char.”  When
sown for fodder it is much more thickly sown than
when grown as & grain: in the former cage 50 seers

of seed are required to sow an acre ; in the latter only |

10 5 manure is given to this crop.
The cost and produce of four acres of jawér, may
be estimated as follows i

Produce. R4, | B | Clost, i 0 L O

Gtovernment reve~
nue e
Lumbexdar, lhead—
man’s fees), ..
Seed, 82 scers, ..
Rcaper, 4 maunds
and 392 seers,,. |
Sweeper, 8 mds.
20 seers,vs ws
Hand-hoeing, ..
Tnferior | village
geryants, 8 mds.
B0 seersy v we il 9

Total  expenses,
Re, . di v (a9)islog
i

First class,
32 maunds,

B o BO o
oot o ot
SO & ot o

=]
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o
=

These vesults do not show a money profit, buf if the
cultivator bas the seed and does the hoeing himself
then the case is different. If grown for fodder the
cost is much less, and jawir does not always meed
. hoeing. In the tabular list of Lahore produce, before

given, jawdr is marked as not requiring to be hoed.
Most districts sent jawar, as—Delhi (2537) ; Gur-
\gaon  (2575) 5 Hissar (2593) 5 Birsa (2635) ; Am-
béalah (2656) 3 Ludhiana (2689) ; Simla (Mahlog)
(2762) 5 Jalandhar (2827); Lahore (3068); Guj-
vanwalla (8172) 5 Gujrat (8210) ; Jhilam (3289) ;
Shahpfr (8258) s Dera Tsmail Khan (8809) ; Dera
(vhézi Khan (8890) ; Bunnoo (8428); Kapurthalla

)

| ((8471)." Amritsar exhibited both red and w L
| rieties of the millet, as also Gugmm (8285«86), and Lo

Muzaﬁzu'gurh L I Ol it
b Im’HImJAWAR WILAYITI o
831.— Botanical name, Sorg'ktm sacahwm-

tum— Chinese sugar-cane, “ sorgo suoré.””

Only two samples of thia grain are exh;bited, ‘
Rohtak (2608), Kangra (2841). i
In the Kangra district it is used dg a valnable |

| fodder for cattle, which indeed, notmthstemding the

statement in the subjoined extract, appears to be its
principal value, as it can be cut down, three or four i
times a year, and it spronts again, |

The Rohtak sample is probably only a variety of i
jawdr, it forms when cut up a fodder for cattle
called karbi,” and its grain is used as a pomdge,; ‘
and also made into cakes: it is extensively eulti-
vated, This description answers better to jawénf(Hol—
cus sorghum). ;

The following extract was ,pubhshed by ‘
the Financial Commissioner in his Cu-culurs,
Nos. 105 and 112 of 1869. i

«This plant is attracting much attention in ance
and the United States, As a forage plant, it is said
to he mnsurpassed. It readily hybridizes with lts
congeners and varieties, 8o it should nob be sown !
near a gimilar plant, It can he cultwuwd wherever
corn is,

“There are some 80 speoxea of .vorghum, but some
only contain saccharine matter, L i
“The juice affords sugar, ulcohol, and & hquer Iike

cider,

¢ 1t is planted in drills about 3 or 4 feets apart, the ‘
stalka grow about 2
shoots after being cut, so that three crops per year pro-
ceed from one plants  In a tropical climate it becomes |
a perennialy - It makes a fifth to a foorth of its bu.lk in
good syrup.

“When the seed becomes quite ripe, the fod.der i
pulled and seed heads cut; the yield of fodderper
acre is 1,100 to 1,800 ; the yield of seed 2536 bushels.
On first trial 70 average canes gave 20 quarts of

Juice, 606 average canes passed once through the

rollers gave 38 gallons 1 quart of juice, and & second
time. 2 gallons of juice, The 40 gallons 1 quart so
obtained yielding 8 gallons thick syrup?
The cultivation of the plant was atterapted in the
the Sealkot district ; and in 1862, on the oceasion of
the distribution of ﬂax prizes, some fine samples of
imph{ were brought in by several landowners : the
cultivation was subsequently discouraged, as the crop
was not found in practice to be very succeasfuh :

foet apart. It sends up mew .



‘ ‘f.ha.u that taken from country sugar-cane,

]?

: nsfolh)ws i il
% The success qu thd Chmese augar—eane sown in
. tha Sealkot digtrict was nneertain, owmg to ity

i havmg bem treated a8 8 sugar-carie, erop, instead of |

4 rain crop, like the jawér, Boopu S1vcit, Chowdri
of Mirea, in Sealkot, deserves encontagement, for
‘the way in which he has introduced this staple. T saw
some stalks atb loagt 12 foeh hlgh, and he even bronght
fitlime three cakes of raw sugar (goor) extracted from
! t:he garme, which T find has a less value in the market
He seem-
e*d to doubt if the stuple would pay.!
' KANGNI~ITALIAN MILLET,
832.“Boﬁamcal name, Pennisetum Ttali-
(mm.,‘j:‘ it i
This millet is cnlhvated in both harvests,  The
gmm is much used in the Funjab for feeding ponltry,
e, X s very little used as food otherwise: when
ripe the grain is shaken put' into small pits smoothly
3 lﬂped 2 or plastered with mud ingide 5 sometimes it

i t.rodden out by cattle: the straw serves occasionally |

Asg g food it is nutritions, but is said to
Specimeny

a8 fodder.,
be heating and apt to produce diarrhasa,
wera sent, from the: following dlatrmts e
 (2548) Delhi, I
11(2588) Gurg*aon.
(2611) Rohtak.
.(2660) Ambédlah, i
© (2705) Bhajji~~Simla district.
(2728) Kumhdrgen, do.
(2789) Bagal, do,
(2751) Kothar, do,
- (2785) Birmir, do.
| (7800) Balsan, do.
i (2847) Kangra,
833.—[ 2904 ]. Husked kangm, called
“chanwal kangani (lit., rice of Kangani).
HUSHYARPUR Locar, Commrrres. -

These series of ‘millets when husked and ready for
use, are called chanwal, with the distinctive name
added.  Specitons were sent frome-w )

1(2972) Amritsars

(8107) Lahore; '
(3188) Gujranwalla, | =
(8258) Shahpar,
(3288) Gugaira, |
Muzaffargarh, whare 1t is called L gnll il
(8868) Dera Tsmail Khan, -
(8891) Dera Ghazt Khan,
(84438) Peshawur,
(8467) RKapurthalla,
1(8512) Kashmir,

Mm J W wa«un, Dﬁpu‘ay Cammismner, wnbes

(‘HINAN, OR ARZAN.,
‘ 834.~—-Botan1cal name, Paazwum milia
ceum, Wild.
This erop 18 not so | profitable to cultivate as

some others, « The cost ot a ghumao of land i8 as
follows:~-~ ‘

Produee. (M. 84] o

Clost. M8, |G
Chinén, one | | { | Seed, P bey 108
ghnmao, | Bluif. .| Govb. revenue, +. | 20|,
i § =gyt OB W 1 1) U8
Caxpenﬁer, B I A
Mochi, i R R
Dhurmsala, mi- | f
rasi, chowkidar, | | [
Brahman, Ml || ]
la, ' each  one i
seer, H bl
Fotter,i i« lak s leal 4l
Dharwai (weighs
man)y . ee it eaibes Bl
Total, | 8/271..
Balance profit, | 1118]..
Blaelie Grand Total, | 5lea] .

Its cultivation and mode of threshing, and proper-
ties as a grain are similar to the Inst, :

Samples were exhibited from the following districts,
there is little difference in, the samples except that
some are larger, more glossy and yellower than others.
In the Muzaffargarh district, it is noticed as much
consumed by the Musulman population; it sells af 1
maund & soers per rupee. Specimens were exhibited
from )

Gurgaon (2582); Ambalah (2661); Kumharsen,
Simla (2729); Balsan, do. (2799) ; Kangra (2846)
Kala (2891) ; Hushyarpar (2906) ; Lahore (8104) ;
Gujranwalla  (8184); = Gujrat  (3219); Gngaira
(3289). :

BARTIL
835.,~Botanical name, Panteuwm brizoide.
From Palwal, "Depury ComMuMrssioNzn,

GloreAON,
This is the only sample exhibited ; the grain is
quite uncommon in the Punjab,

SAWANK'. "

836.— Botanical name, Oplismenwm firu

| mentacewm, Rox.  Synonyms—Samank, Kar.

in (Kashmir).

Wl




Division I.

This grain i3 less uémmonly‘ caltivated than chi- |

nafi. ' There is‘alst‘) a wild species’ found (Panioun
volonum) 5 it i very libtle nsed by the inhabitants of

the' Punjab proper, except by Hindfs, who eat it on |

fast| days-—the “ekadashi)’ and 1lth day of the
moon’s increase and decrease. Dardun (huekwheat)
and singhara or sil may be eaten also in those days,
but not wheat or céreals.

' Samples are sent from-—

(2547) Delhi,

| (2578) Gurgaon.

1(2699) Hissar, where it is called a grass in the dis-

trict Hist,

(2668) Ambalah, accompanied by a smnple of the

husked grain.

Bhaji, of Simla (2706) ; Bagal, do. (2787) 3 Mahlog,
do. (2765) ; Hushyarpar (2909) ; Amitsar (2970-8009),
had a sample of the husked grain ; Lahore (3080—308‘7_1,
both the whole grain and the ground grain or “rice;’
Gu;ramwa]la (3181) s Shahpar  (8266); Gugaira

(8290) ; Muzaffargarh (2887) ; Dera Ghézi Khén

{3402) Kashmir (.3.)23)

| BATRA-SPIRED MILLET.

837 .—Botanical name, Penicillaria spi- |

eata, Wild.; Holeus spicatus, 1..)

Girown at both harvests, but principally at the
kharif : like the other millets it is said to be heating |

-and to produce diarrhoea : it 18 a superior grain to
the last and more often met with. The stalk is uge-
1gss as fodder when dry, but ca.ttle are sometimes fed
| on the young crops as it stands.

| Tt is eaten most in the cold weather as flour, and
made np into “roties,” and occasionally with bubter-
milk : its grain is much consumed in the districts

botween the Jhilam and Indus, ealled generically

¢ pabavar,’”

Samiples are sent from :—

Delhi (2538) ; Gurgaon (2559); Hissar (2624);

Rohtak (2610); Sirsa (2634), price 1 maund 10
geers per rupee
Kangra (2840) ; Hushyarpar (2907) ; Lahore (31006) 5
Amritsar | (2968); Cujranwalla (3178) 5 Gjrat
(8211) 3 Jhilam (8240) ; Shahpur (8257) ; Gugaira
(3987) ; Muzaffargarh (3886) ; Dera Ismail Khéan
(8860) 5 Dora Ghési Khan (3389) ; Peshawur (8448) ;
Kashmfr, Jemmua, (3489) ; Simla, (2063) ; Mahlog.
This grain seems to be tncommon in the hills ; none
of the other Simla States send specimens.

BARNES, writing of the Kangra districts, observes
that he never saw it in the hills, and only on the
gouthern part of Nm'pﬁr, wherg the hill verges on
the plains.

[

Ambiélah (2655) ; Ludhiana (2685) 5 |

838.--Botamca1 name, Paspalum .sam-ln?
culatum, 1) Synonym—Kodob.

This is not a very commen grain, nor bns it any
qualities to rccommend the etmnaion of ils cultiva-
tion. Thore is also a confilsion of name between the
millet and the one following. Koda is another name
tor mandwa, and hence a ¢onfusion is likely to remlt

| betweon kodra and koda. Some of the Simla sam-

ples called by the name, should by referred to mand-
wa, Tn the Bijnonr district writes DR, Srewane ;*
“ Kodra ig said to produce cholera and vomiting,
and I find that some anthors mention a similar phen-
omenon a8 oceasionally ocenrring in all three presi-
dencies.  The natives generaﬂy hold that with the
ordinary kodra and undlstmgmshabla from i, grows
a kind they call majna ox majni, which produces the
above effects, but it hag been with greuter probability
suggested, that these depend on the use of the new
grain undev certain conditions. These results, how-
ever, cannot be common here, as a very intelligent
old gentleman of the district informed me that he
hag never seen a case.”’

Kodra is exhibited as follows i

Gurgaon (2676).

Bhaji of Simla (2704),
' Mahlog, do. (2764),

Bigal, do. (6738). {

Balsan, do. (2801). i

Ambilah (2664), whero only a very htﬂe 15 prodnced

Kangra and Kala (2848)

Hushyarpar (2905).

Amritsar (2971).

Gujrat (8222),

Kashmiv, Srinagar (8522).

MANDWA.

839.—DBotanical name, Hleusyne coraca-
na, Cewert) Synonyms-— Mandal, Marwa,
Chalodra. Koda (in the hills).

Thig is principally & hill product, bng is also cul-
tivated in Sealkot and other districts. Tn TLahore
however a sample is obtained with some difficulty ;
thig grain is never attacked by insects, and will keep
any length of time. The haulm or stalk, which is
flat, is so exceedingly tough and strong, that the crop
is gathered in by plucking off the heads, and 1euv1ng
the stalk standing, i

Samples are sent from Gurgnon (2688).

Kangra hills (2845). The produce in this district

# Tood of the people of Bijdour,
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i exhiblted 2& mmmdzs per. begeah.
 mittee remarks of this and other millets in the Kangta
district, that they form ap nnpm‘tant part of tha food
of the people :
Ambélah (2662)
‘ Bha,]x, Snmla, (270m.
Kumhm'ﬂen, do. (2727)
Bigal, do. (2738)
‘.‘.Kothar, do, (2750)
i Hushyarpﬁr (2910).
. Lahore (3106)
|| Thig grain is| exhlb:ted under the mname chulo-
‘dra, ﬁ'om Kashmir ( 8&97) 3 and Gujrat (3207).

In this class it may be proper to include
several doubtful graing which are wild, and
are used occasionally as food : in appearauce
‘ ‘thqy resemble millets. They are:—

. B40.—[ 2646 . = “Samik,’ wild sa-
wank ( Panicum colonum), from Birsa.

841.—[ 2649 ). Phog. Sirsa.

842.—[ 2844 ] e Teink.”uKungra and
Kulﬁ ‘

843 [ 8408 1. “ Koreah,” Dera. Ghg
ziKhdn,

Both these last are wild grams, probably species
af Panicum (88 P. colonum). Price, 25 scers per
I, PULSES.

+ This class of produce shows more variety
~than any of the foregoing ; there are some
-common. pulsas, which are grown in almost

. all districts alike, but there are others which
are peeuhar to certain districts; the synonyms
in this class are interesting, the collection
on the whole in thls department wag full
and satisfactory.

Most of the pulses are used when the seed is split,
and forms what is called dal.  'There is dal masair,
ddl wrad, dat mung, &e., implying split lentils, split
urd, &c., &ec. They are much eaten by the natives
boiled, either alone or with rice, and cooked with oil
~ or ghi, ved pepper, &c., &e. Bome kinds are eaten
boiled while green, as “ #arkdri,” vegetables, Gram
(chola) is eaten parched, or it is ground into a flouwr
called besan: 1t forms a]so t.he princnpa] food of
horses and goats.

' ‘Mish, mang and chamm (gmm), are the pulses
most in use, but some of them are said to produce
flatnlence and colic.  Chural is said to be hard and

The Towsl Com- |
| coramon, and are not grown at all in many districts.

mﬂxgest:ble Rawdn, bakla lobya, and gunidr ave lesy |

MUN G

844 .— Botanical name, Phaseolus mungo,
L. 3 Phaseolus Man, W.

A kharif crop, entirely dependent on rain, is not

suited to low-lying or inundated lands, but grows in

bangar and bar edge lands. This is the “*green
gram,” and there is also a black variety which is
called Ph, Maz, but the green is far the COMIMOBest
in this province, = ! ‘

Mang was exhibited as follows

Delhi (2664) ; Gurgaon (25562) ; Roht,ak (2618),
Sirsn (2626), where it gells for 1 mannd per rupes ;
Ambalah (2670) ; Ludhiana (2694); Simla States, Bhaji
(2714) ; Kothi (2792) ; Kangra (2864) ; Amritsar
(2952-53) , with a specimen of the dal of mang; Lahore
(8128-25), both the black and green varieties, with dal
of the same 3 Gujranwalla (3116) 3 Gujrat (8212) 3
Jhilam (3244) ; Shahpar (2260) ; Gugaira (3292)
Mugaffargarh (3345) 3 Dera Ismail Khén, (8862);
Dera Ghézi Khan (2425) ; Bunnoo (3398) ; Peshawur
(3954) ; Kashmir (3484-35) ; Jamm® territory,

SAFED MUNG.

845 - Botanical name, Phaseolus aureus,
This grain is a mere yaricty ; nucommon however,

MASH,

84.6.-~Botanical name, Phascolus Koy~
burghit, W. & A.; Phaseolus radiatus, Rox.
Synonyms—Mish, Urd, Manh, (Karothi,
Kashmir),

This is grown extensively on sailabi land 'as a
Kharif crop. The stalk is excellent fodder, and the
grain is said not to be attacked by insects. ROXBURGH
remarks that it is the most esteemed of the Legumi-
nose and bears the highest price. DR, ROYLE says
that the roob contains a narcotic principle. = There
aro two varieties, black and green,

Specimens were sent from—Delhi (2542) ; Gargaon,
both varieties, (2559-60) ; Rohtak (2614) ; Ambélah
(2671) ; Ludhiana (2698). The Simla Hill States as
follows :—Bhaji (2713) ; Bhagal (2741),

Kothar (2758 A).

Mahlog (2767).

Dhami (2775).

Jabal (2788).

Koti (2790).

Balsan (2803).

Jalandhar, Nawashahr, (2828).

Kangra (2861).




Dwmml“

| Mah is the best of pulse crops in this district s it

is often grown along with kalth (Dolichos uniflorus,
W), The produce  of this erop is eaten and called
“mah chapal ;! the produce of mah pex beegah ig
about 12 maunds,

Hushyurptr (2917).

Amritsar, both vauetxes, with the dal of each kind
(ad5-do). - )

Lakoye, a similar sevies (3117-20).

‘Gujranwalla (8177),

| Grajrat (3214).
| Jillam (3243).

Bunnoo (8426).

Rawalpindi (8194).

Shahpar, Khushab (8269).

Gugaira (3291).

Muzafiaxgarh (8393).  Value, 18 seexs per rupee;

Dera Ismail Khén (3367),

Dera (thazi Khan (8405),

Peshawur (8452-53), both varieties.

Kashmir, both varieties, one of them marked “mash
safed” (8538-40). Black mash is called in Kashmir
“ karothi,”

Nibba (3783).

Jhind (8771).

MOTH,

84Y.— Botanical name, Phaseolus acon-
itgfolvus, Jacq.

This is a khartf pulse unsuited for growth on sailabi
land, but well grown' on any other. 1t is dependent
on rain for its growth ; and is reckoned inferior as a
pulse to the foregoing speeies of Phaseolus. The
leaves of the plant are deeply indented like those of
the aconite, hence its botanic name of Aeconitifolius.

Specimens were sent from :— 3

Delhi (2545) ; Gurgaon (2580) ; Hissar (2696); Roh-
tak (2615) ; Sirsa (2635), where it sells at 1 ‘maund
5 seers per ripee ; Ambélah (2678) ; Ludhiana (2692) 5
Hushyarptr (2916); Amritsar (2954~67); exhibits both
“gafod moth” and dal made of moth ; Lahore (8120);
Gujranwalla (8178); Gujrat, moth “safed” (82); Sirsa
(3215-16) ; Jhilam (3245) ; Shahpar (8262); Gugaira
(8298) ; Muzaffargarh (8346) ; Dera Ismail Khan
(3361) s Dera Ghazf Khin (3396) ; Peshawur (3645) ;
Kashmir (3537) ; Jammu territory (3543),

84.8.— Jamugox gives another phaseolus
viz., Ph. torosus, under the name of *ghu-

riish,” in the Kangra valley.*
 GUAR.
849.—Botanical name, Cyamopsis pso-

* Agri, Hort Soc, Journal, Vol wiil., 'p, 185,  (Corres-
pondence and Belections),

ralazdes, De 0. ; Dolwhaa p@omlozdes, Lam

: Dolwhosfabafmms Wild,

This is not a common pulse in the ‘Punjab, In is |
distinguished by its pale grayish color, |

It appears that guir ig almost exclumvely eulfis
vated in those parts of the proviuce that were fom;et-
ly in the North Western Provinces; where it is alscp ‘

| called gudr mang. 'Gujrat is the only digtrict i in the

Punjab proper which exhibits a samplo ¢ the pulse
is gtated by the Rohtak Local Committee to be made
into d4l, but to be used pnnmpally for cattle 5 it is
boiled in a pan and then the grains are rabbed and
worked about with the hand i1l a froth rises on the
mass ¢ a little mustard seed oil is then added ; dtis
given to cattle to fatten them.

Samples appearad in the collections of Dellu (254;6)
Gurgaon, Rewari, (2548) ; Hissar ; where it is called
guar ming (2594) ; Rohtak (2616), Sirsa (2688) il

&here it sell for 1 maund 15 seers per Tupes ; Gugrait
216).

GRAM OR CHANNA, OR CHOL‘A.‘

850.—DBotanical name, Cicer arietinum,
L. Synonyms—Bengal gram, Chick pea—
Chola—Nakhtd, (Per.), Humtiz (Ar)

The grain has a peculiar shape, being partly spher-
ical, but with one side pulled out into & point. PriNy, *
in describing the variety, says it is in the shape of @
ram’s head, whence it is called now €\ arietinum,

The plant is gaid to produce oxalic acid, and in
some places cloths are spread out at night over a
growing field of gram: the dew falls and becomfng
impregnated with the oxalic ucul of the plant, is
absorbed by the cloths ; these arc wrung out iato a
vessel, and the liquid drunk 88 a cooling beverdge
This is not done however, as far as T am ayware, in the
Punjab. The natives often eat the grain parched
under the name of ehabina; I have seen it eaten in
the same way in Hgypt.

Gram is a rabi crop: after cutting in Baisakh it
is left several days in the field to dry, and is even-
tually trodden out by cattle, 'The grain is remark-
able for the small proportion of nitrogenons matter
it contains, as compared with Lathyrug and other
species,

This does not appear to be a pulse grain of the hills.
None of the Simla States but Mahlog, Kothar and
Sirmar exhibit it, and kulthi ( Dolichos uniflorus)
seoms to take its place in Kangra in which district it
is not produced except af a few places,

The gram or chick pea is never grown in the. Kan
gra perganah, and is scarce in Haripar, Nadalm and
and Narpar are its chief localities, There is a belief
current in the hills, says BARNES, that there is some
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affinity “in th‘a gpﬁin ﬂel;.l_ which attracts the light-
' ning, and after a storm I have certainly observed whole

tracts seorched and destroyed us if by fire.”™*
. There are several variotics—(l), The ordinaiy

. gram, yellow with brown. or reddish brown skin ; (2),

Kabuli or white gram, being of a pale stone color,
sometimes with a coat of red as in the Muzaffargarh |
saxnple, and hasthe pointed prominence less developed s

(8), Black, v&ith husk quite black,
The ordinary grain was sent from Delhi (2545);

 Gurgaon (Jhassw), (2578) ; Kamal (2540); Hissar

(2594), Rohtak (2612} ; Simla States—IKothar (2754),

Mahlog (2766); Sirmdr (2787); Jalandhar (2824),
Kangra sends a sample which is remarkable as

having been grown in Kila '(2849); Hushyarpar

[(2911) ; Sealkot (3067) 5 Gujranwalla (3175) ; Rawal-

pindi, white variety (8193) 5 Jihlax (3241) ; Shahpir
(3264) ; Gugaira (3295) 5 Dera Ghazi Khén (3393) ;
Kaparthalla (3478) ; Kashmir (Jamma), bwo varieties,
(3854-55) ; Dera Ismail Khan, two varieties (3357-58)-

" Ambalah  (2665-67), three varieties—the black,

white, and ordinary,

Amritsar (2049-50-51, 8082, 3040-42), exhibits all
the varieties, including *dal.”” i

Lihore (3109-12), white, Kabuli, aud ordinary,

Gujrat (3208-4), gram and Kabuli gram,

Tocal Committee, Muzaffargarh (3340-42) three
varietiss—white, ordinary, and Kabuli, with a reddish
tinge. ]

Local Committeo, Peshawur (3449-50)—1, ordinary
gram 5 and 2, the genuine Kabuli variety, brought
across the frontier, J )

{y ¥ LENTILS OR MASUR.

“ 851.—Botanical name, Ervum lens, Li,
Oicer lens, Wild, Synonyms— Masir, Mauri,
Mori (Dera Ghazi Khin), *Adas (Arab).

'\ This is the lontil ov ved pottage, the flour of which,
_says Dr. Birpwoon, makes the Revalenta Arabica,
 the name of which is nothing more than a juggle of the
| xwords Broum lens s ¥ notwithstanding the illustrated

advertisement of negroes digging at the roots of
gtrange palms.” The pulse is used as a dal, but iy
said to be heating and produce eruptions if too freely
indulged in.

Specimens were shown by the following districts,
Gurgaon (2663); Ambalah (the dal), (2672); Simla

States—some of the samples are very dark colored—

Bhaji (2715); Kotf (2765) ; Kunyar (2781); Balsan

(2802); Tivoch (2815); Hushyarpar (2014) ; Amritsar |

(2950} 5 CGrajranwalla (8719); Lahore (8118) with dal
(8114) 5 Gujrat (3213) 3 Jhilam (8242); Shahpar
(Khushab), (3261); Gugaira (3294) ; Musaffargarh

* Settlement Report of Kangra District, p. 56,

(8348) 5 where its price is 82 seers per rupee. Dera

Temail Khan (d4l), (8364) ; Deva Ghazi Khan (3394);

Peshawur (8847-48), a dark skinned variety, and ¢ dal

Kashmir’? (3515), from Srinagar, ‘
KULTHI.

852.~ Botanical name, Dolichos unifla-
rus, Lam.; Dolichos biflorus, Wild.) Syn-
onyms—Madras horse gram, Kulth.

This i3 a ‘gmiu which is very liftle grown in the
plains, but appears to be common in the hills ; almost
overy one of 'the Simla Hill states exhibited a sample.
Tt is the poorest kind of pulse, and grows on high
meagre soils, It 18 in Kangra sown with “méh ;" tha
only observable difference in the samples is, that some
of them have the ontward skin much darker brown
than others, being almost black. Some specimens
were sent prepared as a dal for buman food. | The
grain is hard and indigestible, mottled with specks of
darker color.  Samples were shown from the follovw-
ing districts - s

Ambalah (2675) ; Simla States—Bhaji  (2711);
Kumharsen (2732); Bagal (2740) ; Bothi (2758)
Mahlog (2768) ;5 Kothar (2798); Kangra (2850 5
Hushyarpar (2918) ; Amritsar (3044-45), exhibited
both the grain and dal made of it.

RAWAN.

853.-—Botanical name, Dolichos sinen-
sis, L. Synonyms—TLobiya (Shahptr dis-
trict), Harwénh chota (Amritsar), Rawaigan
(Simla), Raongi, Rawangi (Kangra), Rawan
reddish variety, (Gujranwalia, Jélandhar),
Ro-ii, (Amritsar) ; probably some of the va-
rieties called Dolichos catjang, W., are in-
cluded in these.

There were three beans in the collection, and a fonrth,
which isin the catalogue, I could not find ; the speci-
mens all bear the name of rawin, with or without a
qualifying epithet, such as safed, siyah, &c., are also
called rawangi in Kangra, and rewdhgun in Simla,
which formus a diminutive of rawan and equivalent to
chota rawén,

1. There is a whitish oblong truncated bean al-
most one-fourth inch long, and one-eighth inch broad,
having a clear white eye surrounded by an irregnlar
black line : this is called rawan chota safed ; rawingi
or ruongi and lobiya. Thisis perhaps Dolichos cat-
Jang. §

Tt is exhibited by Simla, Bagal (rewdngan), (2742);
Kangea (redigi), (2866); Amritsur (rawéi chota
gafed), (8050) ; and (8261) from Khnshab in Shahpax
district (lobiya).

20
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but the bean is red, or reddish-lyown, 1t is exhibit-
ed  by-—Labore (3116) 3 Gujranwalla (3180) 5. and
Muzaffargarh (3844) ; as rawan, without sy qualify-
ing epithet, probably it is the only variety known in
these districts, The Amrifsur specimen (2065) is
called “rawai surkh”  The Kangra sample (28 56),
included in the first variety may be also put in the
Loty a5 the sample has a mixtare of the two, white and
brown. Jalandhar prodnces a similar red bean called
“rawﬁi\‘;
Temail Khan ‘and Dera Ghazi IKChan (8865 and 8397,
but they escaped notice, and T am unable to say fo
' \which variety they belong. ‘

TEX.  THis vaviety is just like No. I, except in size,
it is much larger, and the black band yound the eye
(which is the distinguishing mark of these varieties)
much more broadly d«avdopcd It is the Dolichos si-
nensis,  Two samples ave sent, both called vawan, The
'same districts, which called this variety rawan, call
the 'other varieties rawéngi, rawdn safed chota, &e.;
in/those districts, which call the small brown varicty,
vawan, without any epithet added, this variety is un-
kunown, or would be called lobya. Specimens were
sent from Kangra (2855) ; Amritsar (2064); T be-
lieve also from Bunnoo (8429) ; chhawur (8451) ;
hath called lobya.

IV, Harwanh siya, the black variety, is sent from

Amritsur (&098) This T take to be black seeded

Dolichos. i |
BAKLA,

854.—-—[ 3456] Bikla, garden bean,

( Vicia faba, Faba major). From Peshawur

(kabli bakla) and Kashmir.
A darker colored bean, but otherwise quite similar
3488 (bakla.)
Bakla, and a bean called sawawa, are mentioned as
a8 pulses of Hazara, but no specimens were sent.

LOBIYA.

855.—{ 8530 ]. Botanical name, Pha-
seolus vulgaris, L.; Ph. lunatus, T Red
and white haricot beans (mixed) are exhi-
bited from Srinagar, Kashmir: called in
Kaghmir dhdkh.

RREO.

856,—Keo, kaifin or kili ming ?  (Doli-

chos lablab 7)

A dark-brown or black seed, not flattened but
round and full truncated oval, having the eye the same
color as the body, and situated at the end and not at

This vaviety is exactly the same in shape and
e and has the white eye surromnded by a black line

samples of rawdi came both from Dera

Hushynrpﬁr (291 J) Gn]rﬁf (321 8) ‘
MATTAR, ‘ ‘

857. --—Mattar, field pea (I’z.mm ar'vtmse,

‘W) Synonym—Matar Rewari (Amritsar)

Karain  (Gujrat  and Kashmir), Kulawzm
(Yimla), Mattar Kila (Kangra). |
Exhibited from Ambdlih (2668) 3 Slmla, Balssm
(2804) ; (knlawan) Xangra (2857); (matter kala)
(2876). Amritsar, mattar and mattar rewari (the lat.
ter pecimen 15 miich mixed with chural (308743039) 3
Gujrat (32"1) i (kavain) Dera Ghizt Khan/(8395) ;
Glugaira (3296); Muzaffargarh (3346) 5 Peshawur
(3446) s Kaghmir (sum-sz) Afrom | brmngnr and
Jammi, ; ‘ i
MATTAR BARA i
858.,—Mattar bara (Pisum satwum, W )
This is the common pea familiar in Burope, it

appeats to be but little grown in the Punjabs there

are only two samples from Delhi and Amyitsar, both | )

whole and split (2961-62),
CHURAL.

859, Churil (Zathyrus sativus).

The grain i gray colored with minuté specks of
black, also a thin line of black passes all round the
sead a8 if to separate it into two halves. The shape
is highly irvegular, scarcely two seeds are the same,
but the general charactevistic is that the seed 'is
wedge-shaped, being attached to the pod ab the end of
the thickest side. It is used ag a pulse, bemg mn,de
into dal, but is hard and inchgestible.

The specimens are as follows -~

Amritsar (3038) ; Lahore (3127) 3 with dal of do.
(8128). |
860 -—-Mung TLadakhi ( Ciger 8p —wmmm )

This is an wnique specimen sent from Ladakh, by
H; H, THE MAHARATA OF KASHMIR (3536) ; it is
not * mang,” and has the pointed seed which indicates
it 'to be a Clcer'; it is not unlike gram in shape, but is
very much smaller and is of dark brown color,  1ts
selling price iy 32 seexrs per rupee,

ARHAR,

861.—Botanical name, Cajonus ﬁwvus ;
Oytisus cajan, Wild; Cajanus indicus, Spreng.
Called also kohlfi or kehii (Simla Statea),

dangri (Grujrdt), and dhingra, or kun(h in
Kangra,

A less esteemed pulse than the others : it is said to

be liable to produce costiveness, DRURY, however,

mentions that natives esteem this plant third in tho
order of the Leguminous grains.

i
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