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ber a;egxo'us aé An'
18 a region of

ictey -vmm‘"‘ a.uv:eil 48 on the wond T stmct:znl evu!enges“
«of ug onal mn.ement wbereb; ihose very marine deposttafverei :wcdgp i an
'..mlveu mmklmg of ths; eatths cﬁz&t to be subsequenu} denuded of, tarved as jt.
mal, B aﬂ& hﬁgjﬁ& on which: ﬂies‘ gre now ”993“’5
: 8 ”,"'hr successwa amﬂeu ;

dxsmsutm o!’ formatmns e
'vﬂk {tf ah

1. ALLUVIAL. Jf(!i(et:o‘.?at anéf" ent). o A : -- .
_ 2. “EERTIARY AND, CR&ﬁCBGUS: a.ad 1. Bss&arng.._, s . , &ﬁ\e Pﬂ"&b,j }S’dm.hs&m and Lt
a4 GONDWANA. 7 e m a“e re’gresemd onjy At Perima .o the . G

3 "4Ywnm,m.“
- 6. ARCHAEAN.. o
Pme,rt ami Sxé-l?cws! --The :

viageh, and estuarine Vnatena% caxi&ly be i
- g)u_?—‘_;f:f- 18, fast “'m S iNe kmds cf dns:, ,?dnd soﬁf Y 0%
o all the world over, @ cugh they are here d%ﬂmgﬁ_.
‘Gahgetic tract; or the phain of the Aver nvefs anpe




: thfe a pﬂ'vaient tertiary aspect, though
S’butheﬂ* Tndia these fossils are 6f #stuadine, m

”3

) }’hcbm

< -u‘ vetbers mm W’ o"gmu f(?f 4%
,’ h b Wmﬁcentiy pmmnqgnt as to q,s thu..k‘

& axlendfhg!fom ﬁecmach in Ceotml

V‘ﬂgoth. It appears to hzve been more of 2

i

smngela;narlahmtoi

mt&-u#wpean
ns of tetmtriai

thuq are oalx a fev indications extmt

& Jalna in the

nted m Southem India, between
ps of lﬁenj idly fossiliferons - beaa
f:hak and ghe Chalk Marl and Upget
of the Khasi Hills betweer Assain and Sylhet. |
j,mtem pottion ef the Narbudda valley
,",af‘Barﬁda indtheym

group of Somhemh&a;
i Englmd or Cenoma-
' h extta-pemn-

L/ln_dzﬁ is ithe gfeat
d\ﬁ ehief coﬂpmmures of

.‘ S At

‘at the bo:tam ‘with thg T,;lch;t roup '
S %he Damada and - Pancheﬁ (of B @NW); hﬂ'\g
“pa Waﬂ} by an gmdaf.kus ‘and fern flora;

affnitios. Thts reaatkahle—dnplay of vo‘(‘ﬂﬁé@h th
i ‘rwer ae&mhuen f.ﬁou@ memheu of the upper d

evee | depo
.._,"aisplayed in | Cute
: mlvmy easts |

;vdngsc conditions must have prevailed at different tmes, 45 cther words, a2 cone

fossiigol the Trichinopoly region bave also t

gﬁﬁoor of obvmsl;*m@ ‘older rocks, which in penmsalar Tadi

;mwe beits in"the Himalayas and n Assam and Easters Durma.
is L’hm:ver much it may be differentiated by regional distribuiion or by petrological and =

5. sttaug@h:cal relations, is distigetly recognisable as a wore orf dess crysumﬁ»
is | of s:hum, ,,ggexss;c,

d Mc agé. ‘sz- ‘Whole seres is usmﬁ"ﬁv l sar

: ;ﬁje’sahm:’ in extraspeginsular india, tqp}o’a: vana
oefq;«m the lower slopes of the Himalayas b_dgynﬁ;edmg, aaa fbe Talg
resente: m&g&h Range ndie.l’ﬂn;ab. i 7
mmu.«'rhe vext older Series takes its n@n,
| v, the’ﬁndhsanzuge of. §dlt in Cintrd lqdu, ¢
is built up ofl'f_"
the Gondwanas, p@» 1
0{ lower 3

closc‘rcfatf
6@310 overlap them cided ws
mtheud a more or hss ﬂm&& met

i had t9 deal with ordinary sedimentary chks,*if?f-rrqg‘m the
oftener - to dascﬁhe somevhat almed sandsmm(qummes} '

2

gy s
dered @ sandstepe | -

sqneezed, OBthe shu!«., boﬂenx, the hmﬂmnc may.be.' =
“deposition,

series, with seme limestone groups, of generally fresh wa

thou o"

siderable portion of the sorthern half of the peninsulas regmn mast bave beenyin
that dxstant penud stilia mwaerahle land areas  The ceries 18 dwmblg anto wo;
both 8€ whick are well dugkyed i Central India, in Bunde tkbaqd and Rewa:aleo
ip the Chhattugarh basin of 3& Central Provinces, and thence wuﬁﬂn'da over oo
Bustar, down -the Ga&tnri’ ‘Hﬁey, anﬁ n the Cuddapah an&;i(umod dtatacts ol '
the Madras Presidency. L el =i

‘Archean.—The formations dem nbeﬁ*so {ar are

3"535. each being found duposcd or resting in o6& placc

.....

"petumnt from Cape Comgrin on the south, 1o Delhi on the north, i Rajmahal
4.on the nonh-east and to beyond Mount Abu on the north-west, Rocks of Tike -
kind, thougb not so emdenﬂy basal, or always so obyioutly afehaic, constitute ims

This sysiem, "_%‘«”"ﬁ

P one =
or granitoid. rock - &ww and ?hUS tt is Shm&ﬂ in the apo

senes. .Q ol
s are’ uamly sr:h;sts with frequent ﬂ‘ematwnaef quartmes, ard
y crystalline ﬁmﬂms and dolomites, amcng the whole of
":Nswe ahd. mﬂbeddeé basic igneous rocks aﬁ’uﬁkds.
dly dgve!ﬁped in the great Rfa]pntana belt
¢ piry; “which g,zﬁmmm:eu by the




.:m 1 li;m

'; adopt this eourse and to begia by.

that Egypt proper, fe, inkabited and ’cultivated “sgypt, :

igof all conntries west of - the Sucz Canal morelike India’

t@m M‘Sﬁ student, a. mugh com m’l! at the autset

m India Snd Egypt propef‘ v

compare Egypz pmpc vmh one promce, wy! the N orthe
 Oudh. »

’ofsdm&traboh, ﬂm&ed into seven dm—
official, called* a Divisignal Commissioner.”
‘ot Egypt'to be 5,000,000 acres, we find that in
is equal to one Egypt and a quarter, four othets
ourths of an Egypt, while the other two are something less.

. of the Atlas be pul®d out and the names and boundaties of

cabvgted_msf—

4 Eﬂl‘“

We need-not vét&‘e into the ares of the N;twe Stﬂes and of “the &rge number
ot L"vpzs which they would abserb; but some judgigent may be formed of their
size by cemparing the space which they occupy on the final mapm this Atlas with_
. dhat taken up on the sime map by British provinges. -We may now fura to amthﬂ’
@3‘4“3%" In comipa iig the areas of 5 ptovmces and Native States, it

- must be borm in mﬁ% tl‘m as. amle, the fm ":vchh ncher m*oﬁ and famhty
! it is" extremely” im-.

Toral ansa Pxovmczs

| disteibution of high and low land, m >

ive of the Native States, bcohsuved- App!ymg the La

iead w n.

al Geography shou

a: Atlas, i they wﬁ p&mt thcmkhurglh .
e ae 9y Snk

notice at the tune, Yoﬂ,;

of flat alluvial plain. To this eqd a2 brief study o
attached to this chapteris dwaﬁc.

The first thing to notice is thie Himala
India owes a great part efguﬁ;d'
ciwu ihtch ﬁgndmp ;ﬂxl.

J
give it back to India i m mns nﬂ'ht, :
dry, or. an;. and unproﬁuhfe- Most of the 1
’ - iggthe large ﬁv«;

me mhm dmnagc sd h geogrwhmaly the Tra s-Him yan mgma acnl&
seem to havea pmenpm nght is almost unfairly capmred by ind’h and by its ferti-
lizing service frees its msw from ﬂ f ‘rivalry fram the l:nds “bgyond tha

mountain zope. et s :

Wﬁdﬂ giteauon is thus difected to the inpour of the H;malayan watet;
you will obse e what is pu'hps the most important geagraphical feature of the

Indian Contine ’ou., the existence of a broad unbrokenalluvial plain. Sreiching -
<from the northaﬂ Bomha; through the Punjab, the North-Western vamces L
and O udh, and Bengal-to Calcutta. 1 some convulsion ofithe earth wers to mise +
the ocean level mabtrg more. than 1,000 feet all this land would be floodad ; the
- Hi xma!ayas weuld, a:pu'haps thgy once were, becut uﬁ fromthe antment of Indlaby ™
anew: n{edxumuem' the Bay of Bengal and the tan Sca would meet, and ﬁss e
Qentral Blminees, Bombay and Madras would ﬁoat as an Island, not mggershan

: 13 Ossm {\]ow tbe rusc—n ahgyou are ask«hg
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. e
ath wart the eg;'st line, amf&onarges an eaormous amozmt @f ram on the face of the
West Ghits, ‘i[n ﬁ;e ﬁay of *JBengal it Hows from the sontlhwest and. pas>.ng by
the Coromandel.g8st and the Carnatic, to which wfarmsbes, atthe stmost, anecca-
" siopal shower, e
. wgiver, where the direction of this hﬁé’ cﬁnﬁ; fmg north to north-east, Between
_;Nasuhpaum and Orissa: the rainfll is r

nly be,gms fo cﬁ& ﬁle eaast hine to the Torth of the Godavar -

mreless cu:rer;t The
rainfall- &!mmnsh unﬁ! a‘t iength n the
reacbed e

s Tk N =
- An :mpommt fétnr' 'df tlm south-west monsoon is tbat the ‘ha
carteiits are by no means steady. .

&gg}m we proceed norﬂ: a’hd west the more rapidl 4
Pat damthe lxmxt uj tﬁf nons

greatet 'lmt it is not until the mensoon |

reachgs the shores of Bengal ﬁ)&tnt ponr; in yolume ifte the country, bringing the |

North-Westemn- Provmces and Qudh. 1t is,” however, only a portion of the current
~ thatjs thus diverted. Another part. blows [ull on the Yace ‘of the Gago aond Khasi
_hills, which separate jthe Assam valley from the plains of Sylhet and Cachar, and

the forced%ascent of the air caused by this obstacle to its passage gives Tise to the

enormaiis rainfall, {uwards of 500 inches in the yeat) which has made Cherrapunji

famous as the wettest of kwwn places. Oaly less: heaviis the rainfall of ther
et ,Ankaa coast, which also oppeses itself, though somewhat obbquely, to the Course.
vk the carrent, - It has a hill range running. pa:allel with it at no great distance
M and this range has to be crossed byithe wind before it.can reach the upper
valley of the Irawadi, and hence the Irawadi valley. (mth the gxceptmn of the plam
= oj Pegu) hasa comparatively small rainfall.

. The western branch of tbemnsow after surmountmg the Ghats, blows acrossv
ths Peninsula as a west and sometimes, txrplaces as a north-west wind. On the
~ western face of the Ghat range, the raxafall is excessive; but beyond it, m the
~Deccan mbgd, it upxdly diminishes to less than oné-sixth of the average fall on
- the west coast: And on the Mysore and Beilaryhbl&lmd or on the plains of the
Clmaﬁc dro jﬁnc to the tmddlc of Octobef the ramhﬂ is very scanty. To the

g »tﬁeparth ni the Penmsu}a extendmg fmm Bengal nearny atmis lndta is a
X ﬂgﬁ wh!ch mdud@ ﬂm Satpata range, Chota Nagpur. the greaue! Pm‘t of the

gdnratso more reguhr and cenaxmthan in most parts of India.
!l;he monsoon are generatedo& the coasts of Bengal usually

vers Ramfali “gapidly dimunshes to the north‘wes!c fmm~
: Aﬁm Rajputana, Gujarat, Cutch, and Lower Siad, are
mohsaon by strong west mnds, 4nd a bram:h of the

ahundant rams ‘of Bmoa‘l Assmr, and C&cha: To the mrth of Bengal the Hima~ ‘ i

portion of it towards the west and narth-west carrying rain to the plams of the |

1
:

| moving gradually southwards to Ceylon with the Q

: S{rong monsoon winds with’ miore orfm f
cain prevail for several days. » The winds then fall off, and the rainfall di
amount and tends to eccur cheeﬁ!

as local showers. These changes ari‘ most ¥
marked m the extreme hmts of the monsom current in North-Wcstm Indxa. The

esterst and Central India, and extend 6ver two br tlgree
weeks. They are ¥nown as bréaks in the sins. Fine dry weather with clear or
11'.711..ly-s.louded skies and light unsteady wmds are the chief features of these periods.
They are freguently terminated by the formation of eyclonic storms in the north of
the Bay. These storms are generally comparatively feeble, bot are sometimes of
considerable intensity.” They usually drift west-north-westwards, their tracks bemg
coingident with the belt of low pressure which demarcates the area over which the
Bombgy current is predommant from that over whxch the Bengal current extends at
the time. - Asa *rule, they do not give rise to strong stormy winds on land, znd they
are chiefly noteworthy for the heaey and mare or less conoentrated tamhu y give
to the areas over which they advance. They hence &eqaenﬂy cprryr ain to
distriets in India, which would otherwise receive very light rain :
They are hence a very mportant feature of the mtb-west!manmn,r‘ |
modify and de(e;muwth; distribution of tgé m '
oi these storms is showd in the series of charts m@w

sirongly matked in North-W

ﬁ;.

.

Bay The chart of that day (the 25th Jv}y 139;) aho indica
belt of low pressure.stretched from South-West Bengal ! west-northe
| Baghelkhand to Lower Sind. The charts of the 27th and 2gth show
storm progressed west-nerth-westwards along the tmagh, and hat

Sind on the “2gth,* 2 ;
" In September the force of the monsoon begms rapnﬂy’ |
about the mnddle of the moath it geases 1o carry fain to the g

be Bay the monsoon béglas ta recurve in Dctoher and a o
cbarged on the hitherto Scanulybwatered plams d the Camauc

f:equent indeed than those formed durmg the hevght of the'msoqr
of Bengal and Onsca the circumstances favour their prolonged
central regions of the ‘Bay. Hence they acqmte great force and -
surface, and the storm-wave which sg lreg_gpntiy aceompanu tﬁezr
sweeps as an exterminating flood over the densely-peop
Ganges, or Godavagi, muliiplying a hundredfold- the d&tmcm;

The rains of the Carnatic last tilt ‘Degember, ﬁle _seﬁ of ihar

- springs up the gentlc s:tmﬁy mh-east wwd winch



"

; fgﬁ\ghmh charaeter-
t damp, iuqueut and

-wese monsoon. lta convenient, bt various ndsﬁus o5k
W peﬂodi mto t¥o Sam, and heoce: tbcyeatfo:mro}ogx-

5 ‘ j-g’t,-&‘ﬂm cold veathelrmchdmgtﬂw lqooths of )anauy ud Febmry .

" amd —The bot weather, comprising the moaths of Macch, ‘April, and May.

: yx,-‘!‘he saitth-west monseon  deia mdod"ng the months of June, July, Angust
+ : September and Ociober.

"fThe :euwmg mm.'gst m ?C“O'in mlmﬁlg the honths of hovember
= abd December.+ SN

: The first plate below compnsmg four charts represents the mean dismbum of

S > temperature during the four scasons of the year, ; This is done in the usual way by

o lmesoi cqual température of isothermns, the value of each being noted in figures.
) amination of these charts shows at a glance the chief features of thq
concﬁmbf thc comltry. Tmpemtme s nearly constant in Southern

e ot i the hnetnf equal tetnpm tun east‘%ﬁ‘ rﬁt aeréss India
ide, and hence the temperature at that time J&mds ;

v's meridian altitude. In the cold weather'scason the mean
AVETage ‘about. oo"lbm in the Punjab than in Southern lndu. During.
6¢; the interior of the Peninsula and Northern India is greatly heated ;
and the conts j_j'foE temperature is not between Upper and Southern laéa. im!,;
?bmww of India and the coast dtstncts and tbe adjaceut mf- This.

coni 0g c?‘“’ @‘!“. about a central closed éurvé’(xhat of the isotherm ol g0 "),
. which includss the greater part of the Deccan and Central, Provinces,"and hence
"~ repres sel mﬂu Everage of the whole penod the hottest area during the hot weather:
_f ~ in ludia: The coblest parts of India during this period ‘afe Assam and. Malabar,
_ exhese fhe mean tempemuro is about 15° lower than in the Decean. The area of

© 3 greatgst mean t awre 18 usually transferred northwardsin May to Uppef Sind,
North-West Raiputana, and the South-West Punjab, where meaa daily tempcmmres

* . of 108 o 105" aud maximum day temperatures of 130” are of oCcasional occurrence.
The £fs:nge from continental to oceanic conditions in India oceurs in the month of |

June, and that month amit!m followhg four mienths are characterised by remarkably 4

uniform témperature coadztw in India generally. Qver nearly the whole of the |

PeninsulagCentral and North-Eastém India, the mean temperaturé ranges hexween 3
80° #nd 85> Upper Sind; the South-West Ponjab, and th«West Rajputana fm‘m | greatest in Assam, where

{

- the hottest area, afid kgya a medn tcmperatute slightly exceeding
THe most ngerestliﬁ?ls-'eﬂ as the most xmpoﬂaﬁt fﬂfﬁﬁ of fbb meteorolog)

ui tadia, s the rainfall, '{% mean th:tt' ol thq:gmﬁal{ in “,ef the fout

e mdczately hzgh nperature |
1 turbances oecur meetu hdm

| districts of Northern ln&n and more cspeuany of thu,&mpk ?&%“&m
all cases giye more or less heavy and geﬁu%?‘m in the Weﬂgm Himalayas, aod -
by far the larger proportion of the snowfall #'these mountaing occors defing - this

| 4 ' shown in-the second chart of the ﬁlﬁph&e. _’Hw mﬁ?ﬂl i due to quite different

the humid sea breezes, théy are usually acco'npamed with much rarpand hail and.

turbafices are, ut uxlc, éue 1o
[rxét& ‘l‘hese : : :
Bafuch

“storms 8, vary kght in zhé 9!&1;:’{ {a&masd occurs ch;eﬁ; iﬁ;ﬁzg

period. The first chart of the firt plate exhibits the distribution of the winter rain{
{ in the plains of India. The rainfall isless than one inch. in amount gterth' whole o
the Pcmnsuh, and is hrges; mm a!ong thc fm of thé f alay;

dwtu’butnm of the. prempnauon mtbe mehyan' SR
The distribution of the mdﬂtdﬁemdﬁhmthapmﬁfdtbeywm»

-causes from that of the precedim; petiod. O
 increases rapidly in the :ptener, over the gmater part aL which dry bot land winds, -
similar in direetion to those of the cold weather, but of much greater intensity, obtain. '”»
Invirie of the sharp contrasts of the tempemfe conditions of the seaareas and the -
intetior of 1Indig, strong land and sea hreezes prevail in the Coﬁ;t,dtsmc& These

sea bms extend further landwards and seawatds with the increastng intensity of

_the hot weather, and are most strongly develeped at the head of the Bty. i’hese :

- sea wiads introduce a considerable .amount of moisture inte the interior of indta.

The large and rapid convective action which occurs during the hostest period oﬁﬁl’
day favours the ffequent occcurrence of the classes of local disturbances or st _
due to ingense thermal action, In the drier districts of the interior the storms atg"
| usually rainless and known as dust-storms, but in the areas affected mo:eﬁ;mcﬂyd; 2

 wiolent electric action. These thunderstorms are most frequent in Bongat, where the
damp focal sea winds are strodgest, and in and near the hills of Northern iﬂ&\:
' Southern India. Tenassserim, Lower Burma, and Somhem Inda {more especia
Mahbar) also occasnomlly teceive bursts of rain from early temporary aénnces“ﬁié
hufuid winds in the month of May, The rainfall chart of the period shows that the =
raidfall “is small in amount ovetathe interior, and is least in the “driest distficts. %&_ -
exceeds 5 inches in Barmg Bengal Ogissa, and the west coast ehstncts and n
it ranges from 20 (o 50 mches in amount. - e
The south-west monsoon currents usually set in thfmg the first famﬁght ‘b{
+June on the Bombay. and Bengal coasts, andgive More or less general rain in m:af{y
!my POI'% of India duxiagﬂu next'thiee atonths, ‘Iﬁ MOTISCAH Ponrs into, !n@ n
very. nt m -actoss the west and eug toasts, &nd in consbquence dMtri-.
On th west coast it b&adu'ectty or zlmos{dncﬂy

-




% West'and East Ghits.

CHAPTER m
RAI\IF‘ALL A’\ID CLIMATE;J

.

b3

P

S ! A- _ iy » : : o *

3 ST *l» -
f' N Dl:\ mctésro&\caﬁv egtmsts of two porhons the condxtmnsm wh:ch are to
- eame degree opposed.  The first ‘includes the area between' the Himalayas
. *and Vinghyas, the greater paft .of, which is occupied by the two siver plains
: ~‘~of the Ganges and lagus with their tributaries, and may bevtermed Extra- |
Tmptcgi Iodia. The remaining portion comprises the wholie of India to the
south of the Vindhyas, and may be termed Peninsularor Tropical.India. It :
- .- consists of 3 narrow belt of iow Tand a}ong the sea coast ahd ofatriangular-
shlped platean of moderate elmtmn ameragmg about 2,&)0 feet, lymg between the

"¢ As‘india i walled off fmm Cmttd Aty by the mea!ayas the meteomloglcai'
ngés indentral Asia exercise lutle direct infiuence on the weather i in the plains

* of Northern India. The Hi imalayan mountain batfier i¢ of great importance, as it
xk&tslln & off drgm the cold air carrepts of. Central Qsza,unnd isolatés it from the
: "‘Ebe grnt 'é,xteasteu of its. snow-clad surhce danng the col&

.ﬁm fise to, andis followed 8},} a cqoi
m temperature nni immxda ¥i :_ =

e

wh;ch such me,rsal of wmd 3 znd mezeomloaxcal condntiens occn!'s peﬂedscaﬁy, am! :
is primarily due m thermal actions, is termed 2 monsoon c‘xmﬂlﬁrﬁi Jidia 5 fm'
exceflence the ?y'pe of & tropieal monsoon cimlatet e %
The chiaf factor in Indid itself, determmmg its ehmatu’: featme*- i ﬂ‘e ‘solat *
action, depending apoa its posmon on ‘the earth’s surface. “About ‘m&hﬂ“ of jtes

area Ties toithe- smuh of the tropie, 2nd for” mrﬁe‘ﬁme during " the summer ig heated
benaath the rays of a sun vertically overhead at

noon. . The Burma and ﬂafay
peninti xxhe east of the Bg of Bengal is also mciuded in the torrid zone. On
the average of the whole year these 4re the warmest regmm‘ E!&Cl-‘f Pfﬁl!lfst
a few weiks in December-and January, and then-only near its Mhem Hmit, ﬂ'!!f"
1s-in this zone no season ‘of the Year that can propeﬂy be cailed” - But it ie not :
within the torrid zone in India that the cumufative action of the sup’ § ]

| high temperature is mffestéﬂ in its gmtu’t; mtenstfy ~The o

dependept as mach upon the length of the daily pes
"Thn mendxan alu,’f‘

eriod of fﬁe !
; ‘i-?this in the a.lmost ramtess phm of e T

:' mtensuy. “The htghest tempma in t}mt area ac.é'

last week of May, and oecasionally ekceed 130" 3'__53! _ P
zhe Pat or Ciuchee desert that s;mches from the baab of tﬁé

' pua'bb with that of a Soutk .Itahaa wmter su cee

for the intensity of the aummu’ hear. - =
_Somewhat further north again, in the m:
the contrast between summer, and wmtet
- North and West Punjeb falls but
osxm‘gl; cold, andsmhm known to :
" and Hazara districts on plains less than s.oooie_c;tj
PN;ib Mthem revolution of the seasons is
tmsts of temperature and of rainfall. - :
~Very différent is the climate of kssam,
hurmdxtyt has an altermtum of summer and. wiﬁibé!’ ;
i-tempetature. - The rise of temperatare, whwh: in_

:qpuﬂy on-tﬁe vma! eqm : u,n
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CHAPTER IV
IRRIGATION

.,vlgcbthe barren wastes of the hug
""'ft"‘notoufy mpemng’

als -Mdnta w&baveta-agcsﬂasbed,downhmm
sod on. wheb tbectopsamgmn. Thcydso ﬁll vasi

t unfair, even the rain-waters which descend to the trans-Himalayan
se to enrich Central Asia, and beating like trapped bifds against the

g through which they tum with a sharp and eager bend into the

“g; break through into the Punjab and Bengal.
It is necessary to understand clearly how moisture is brought to and confined i Q

Jife cannot exist without moisture, and, as agriculture is the science which deals with
“the utilisation of plants for human needs, agriculture, especially in tropwal regions,
:'?’d:pesds on th#® provision of moisture by natural or artificial means.” One of the

| ]:,,h,cg moisture is made serviceable to phat-hfe by nature or by man, -
' 1 dealing with this investigation it is desirable at the ootsét to make one very
".mpottant division of the * moisture” which is in India available for pldnt: life. The

_division b this: There’ is {1) the moisture brought by the monsdons of  the current ;
year, and {11) the moisture left behind by the monsoons of pmtous vears. These |

supn lies of Tooisture are distributed in'the following forms :—
1. The morsture of the currént year—
(a) Rain and atmospheric vapour;
(8) River-floods and inundations;
§ _ * * (¢) Shallow tanks and ponds;
(4) Retention of moisture in soil. s

- o . =

11— Maisture.of previous years—

e {¢) Rivers fed by snow and mmmtam sprmgs, F
S T {#1 Undergrpund reservoirs; .
e {g) Deeplakes ot ‘surface resmrs,

e

R

the‘ asﬂuét@! m ff .ha’ nd' raise |

;pm&m: the t!msty plains ; abdmot only so, bit, tbough xt__

ige, press aw the outer_bage of the mountains, tgl they reach a |

n&n. Thus the Indusand Brahmaputra; the great rivers of the west and |

| findta»hefom dealing with its distribution and its application. to plant-life. - Plant« | -
\ .~ »the water of the rains cannot readily §

T mte:eshng studies in Indian agriculture is to examine the dlﬂetent fotms in

& Ea‘ho{tﬁfﬁe wxﬂbebneﬁ)’ conﬁﬂedmtm e T 3 ; oW 5~;:‘:‘> :

 Degessary. Snehpacts are, spukmggeneglly, Bnma,'
Bengal, a narrow strip running under the Himalayas as far as the
between the Punjab dnd North-Western Provinces, and the whole of th§
‘Country on the African side of the Westem Ghats. It may assist the readn"v
imagination to be- told that outside conntnes “of 4 similar- class are

Java, Borneo, Ceylon, the Malay Peninsula, and, 1o go to Europe, the British

Isles themselves. In none of these é@mes uf ifics
moisture required, % POTREAE To0) Seme
(&) Rlﬂ!-ﬂoods and inundations, Outside lndia a%yplulmm"' iving motsture Not

in this form is the delta of the Niles Inside India such tracts ate the deltas mio
- of all the large rivers, enormous sifetches of country on either side olthe“
.nivers in Eastern Bengal and, pﬁu?s of Aswﬁ, here and there a tract of =
country at the foot of the Himalayas, strips gf tand along the banks of the
large rivers which intersect the Gangetic valley, and, everywhere, bat especnny
in the lower part of the. Gmgeuc vaﬂq, wide-spreading swamps from which
cape until removed by evaporation, Shews
In the north of india the distribution of the annual flooding is much assisted 25"
osby inundation tamals,—that is to say, by canals which carry off the high. “**
level water or spﬂl # when the wiver ‘is m full ‘flood. Canals of this
“kind were much used by the natives of India before British occupation,
(¢) Tanks and ponds. By these term are peant: such shallow hollows and Shewnin
~ ' depressions as are only o{sgﬁictent depth to hold the supply of one year, and e o
which dry up altogether in the hot season. They are most numerous in clay Bt
- soils and prevail over thewho!e of the Gangetic valley as far as Oudh. 'lhey,
are also numerous in me parts of Madras and Bombay. 5 »
{d) Retention of moisture. An example of a sotl which retains moisture is to be “ot show
found in the "' black cotton soil” of Central Tdia, Blae& "soil is derived Mm
from {rap rock and possesses the peculiar proueriz of resisting evaporation.
- In the same classwith the blck cotton soil may be placed the enormous flats-
which lie alongside the * river=beds of large jstreams in the sandy plaing of
" the Punjab, and’which, thgugh not inundated, hold a supply of moisture
suﬁc:em without irrigation for p!ant-hfe. 5

-

)

}h (¢) The first method of storage of the moisture of previous years is proy :ded bfsmm ia

..gawte in the !mon of the Himalayas and in the springs of all mountain m 7 i
elevanonsmlné' ia. Thlswpplyts dlstnbutedvby canals takew from rivers that
& m fed by m-lung inournaad mmmtmn sprmgs. An exatm:xutmv of the

A



supphcd with water, the mo%tptmmnemibe
Himalayan chain, and the west coast of Madra
“of i srrs&at'on whole rivers of great size aredifted boc
» just ahove the Toot of “the B a?iyas .and are
in 2 net work of d:stnbuubg annels. _Tﬁe Ganges, a
inth its canal- bed, is camed frse onder one m:r then th
.and, fmaﬁy. in a2 long aqueduct over-a third. “The widt
at’ this point i 46& feet. The total length of the Ganges
of - distributing channels ‘i one thousand miles. These figures
some notion 1o - the imagination of the mgmmdeoiinludun _'
total hmgth inciuding distsibu anes, of the various canal systems.

more than twenty - times. the lenglh of the River Ggm

they inigate is eons&dﬂably larger than the total area of :

the rain of previous monsoons is stored and applied dor 2,
The rain, which falls over the w

~ the water'is lifted up or baled out by the cultivating p
- cylindrical holesor wells, for the irigation of their cfops Thmao:t mpomm
- of the fresh-water reservoirs thus formed. underground is that

the ;hole of the brown or alluvial tracts (see Gedogml Map in Chapter 14
. aboye) from Pcshu:a;-

o Calcdlta, and which is large enough to daen'e
_ thepame of ind freshowater seas The undergroun sea of
great \'a&y is more htg!y useé in the central seclmihthan at enhel'
7 exmm:y, hecsmetumds the westers or Punjab “end -the water lies at too
f.great a dist@nce from: th:snrface of the soil to admit oiusbung lifted tnthbut
- -sgreat labour and expense, While towards the eastern-or ngz! end rain afd

:“n

e ?;of thgalluﬂal vs&ey the atmosphere is sufficiently dry to demand irrigation,
. A while ‘the surface of the subsoil seaissenw as to be eagily reached. Hence

c:-

hgtuee Qelhx an& Benares, tha&pper sttatum of tha aﬂtmal p!am is ndﬁled

1 to admit of wells being mads except in

voir 0f iindesground water'is formed by 8 ¢
unde@mxad reservoirs or lakes ofte

ﬁ:pervxsm of the Gavemmem is over- dimy three thousand - ﬁula. or i

(l)_ baderg'mmd res‘erwc'ra Theseponstxmte the most mpomnt fom mwlm:h
agricultoral wpﬂses» :
hoigof the shadastgiace of lha'uetcomv oy
ogical ‘mag, soaks info the soil. and forms underground seas and reseryoirs, "-,,‘:.,.f'
frdm which, if the water surface i is not too far below the ;urface of _the land :

A tbropgir :

'}n&huaderhcs : 523
ﬁ{ 4 ' LR

“moistureare so plentiful-as to makeimigation unnetesszry Inthe mml part -

ency Eiscahcre suhsoxl water is generaﬁ)?”

toausg m{wtgm amﬁcmﬂy o au;‘? :

ks of whi aém and pahczs oS = |
_ bc:ntry iynﬁiiathes:ﬁlb of ﬂw ﬂa,tm oi Centrat India. bt the, Hldmf;

=3 e then‘ athmdaﬁt gﬂ of wells, constitute the main <
: eneg M’ e ugew. mnsleadmg name of

Om iﬁetemﬁg fact"ﬁnch is Iptought oﬁt»
og fmﬁn
'M

wgst, hoaeg'»" LW
in the east by rivers nnurm:ke_aaod of -fcm!mng id and
e It cdm_am:

Errcmeous fdeas hve pzevaﬂe& hs'to tbe enent to syhlcb arit

be deve!o,ped owing to dx;tegard of the fagt that, there are very la
f either requite no- ariificial irtigation or are m;uced by it, and the
which indicates roughly the existing and the possible Iam;nol‘t&l{
in ln& will suﬁice ta show the small propertion of the toial : :
ciabeenended. At the same time, in view of the fact
T uncultivated acres w}m:h can he m& :
acres whose preduce can be largely increased, |
(urther Jopment : and the ﬂowmment
bafore it in aiding - the: enkwaing ‘population—eit

engineering assistance—to make ext 7use‘ of _,the ﬂnoaa

E

 THoisture supp?y mhle ;o {bem.






.f' ﬁp;tssion of | canzmaﬂcarmy or in other wﬁs,
ures of cmps in certlhi partsof India which are so severe

30 excessive thattheagn’
. year, oscilldtes viotent Enghsb lzmm d':dmﬂ, A
vzmleu oacﬂlam
isty-jwo bushels of comn an acre, whatever the season might be. ~They have had
i=ce M Mthqwaﬁynabackperhaps if they were asked to
f; ) M‘n was a)ﬁm chafwn : the outtum would. be qotlnﬁg,

a of uncerta ramhll,wemay exclude at once two ucedd-

areis i % the m‘ét of constant rxmwl, ahd the area of constant
Ea &mm It myﬁ fiest sight appear singular that fhe “area of constant drought
- should be as secure against [amine as the area of constant rainfall, Bu a lnt!e‘ con-
~ sidaration will show that without the aid of a perfect supply of irrigs

= *gets sufficient 7ain for the sustenance of plantlife. Hence, so far as cultivated
: crops are coacemcd, Sind, Wes&em Ra;putana, and the W&tﬁli Ptmiab msuﬂg

from failure “of - cultivated cwps seeing that no single acre is cultivated without™

a supply of water from a maseriry well, @ canal, or river-bed mmstury.*  What
they do suffer from sometimes is failure of grass for cattie;” but as for the |

momerit we are only dealing with field crops, the argoment need not be- intammeé 1 ds,
mdered secure by a constant moisture | mat

23 by this circumstance. Turni
_-supply, a glance at the rainfalls
~that these are, roughly sp :
% ﬁ"a“? ‘}x"‘h’nb RATTow dnpmi!g ,

g now {0 ttacts

‘ uﬁuﬂﬁa.-. {Chapter Hlabove) will quickly show |

W;Aswa, thc’Camra! Profmces,gui
of |

2 A

'pmduce meant, and always apetted ‘tnugﬁ tmmtyn&gbt to |

Ghau Hamg ‘

nnsefy and st&rvtﬁon tmdef comp)exe drwg&,
: ,:md the happy oon&atxon of lbﬁo!m certainty

Ly o the fnger (e shoded sreaof o 10 50 nches of il it from Laho
Niahabad, then across to Apmt m&,bx Bi“?"r to M an&ﬁ ﬂ Shika

i Bombay Deccan to Mysore. . i >
Tbe«dxsmcts which lie m&a edge ai xhe datk blue m,q,, m&:ﬁ M'
| which are sitvated under th:]eeat the “’Wh‘t‘ ‘“dﬁm&:;_; :, %
M‘““““‘“‘“’? mdw:ms.gmmtbe mc,j iloas

iwce over the whole continent to supply&e;y ’pan : i_jﬁ Wi
When there.is a universal shrinkage, as it ‘may be ;

| average monsoon rainfall is from 10 to Juinches, &
- Owing partlytohastonul causes, and par ly to the fearful st | be
‘camied on with nature in many parts of India, the Indian cu}nuwh hﬂ‘e. 2sa rule,
deve!oped into the most patient, l‘xdworkmg, and, in many cases, skilful agricultur.
ists thaf®an be found on the {ace of tbe-eanh Inured to privation, accustoted to
-maintaining life on short meals, and with mnsy ‘clothing, they give their labour for

- *| the smallest retum it is possible to em The consequence is ‘that, broadly
it would be mposnbie to cultivate that area which never, unéer any Msumca,

sp@akmg;tbe wre of the country, is carried on by a vast human machine—a
- any machine of steam and- iron to'be.
Jevel is so low that iie i@npﬁaﬂ pom of human niuseles, or the maliplied power of

v‘ﬁr weak cinle. :

the country by Hw apphcauonof
The ‘ﬁrst and prm‘an qmsmm is,

powerbitﬁetﬁ Resh znd bloot

ﬁliwpﬂu&&fedﬁgo{ f?,.i.;. teﬂ as a desire to develop agrxguhnrkl

| failure of agriculture is most marked tkmugbant tfl '}'I&ﬂ:&‘heit_‘ ob—:hﬁ:ﬁ t"re

machine of flesh ané blaod-«whmh is cheaper in its wu’hng than it is possible for o
' In India, we are in a region where the wages «

'f';gi'the very lawest order.; Wag&s are =3

i, xmpose upon,n The tgstem of a,gncnlture is emmentlymg: of ;etm m!?urr., :




.

¥and‘au, or a landlord intermediate between them aud t!ze Srate. As amle, 1h€

“eaitiator ml do anything that is pecessary within the boundaries of his own five |

X am’es it ig 2 dalicaie matter to meddle with him there: But outside his five acres

fie & do nething ; and as (with due regard (o certain bright exceptions) the-inter-

: mediate proprietor avoids doing anything, it devalvel upon.the Goverpment to take
25, Whatevermeascres may.be possible and expedient’ (1) to.préveht the deterivration
o the working power of the agricultural machine, and (2) to itiprove its working
power, In '379 England sent a message to India that the people must not be allowed
.10 “di€ of staryation. But'the Commissisners, who. bore that message, found tha:
_much more was necessary than to provide the starving peop(e with food when famine
~Was on them. It was négessary, they found, to secure to-them a normal condition of

strength and health; and the consequence was “that (HE exbaustwe* report, ‘written

i. when the labours of ‘tbe Famine Commissioners were concluded, by théir able Secre=
- fary (Mr., now’ Sir- Cbarles,« Elliott), suggested administrative reforms of all kinds,
: wlnch, at first sight, had little to do with the question of famine, hut which, on ex-
ammamn, were found’ to have véry much to do with it indeed. For the, whole
<auntty being built up, as it were, of those five-acre bricks#it is found that 41l admin.
istrative - problems, however intricate, can’ be resclved i ingo factors in which the five-

itxgr% and the prosperity of the five-acre holder, is the most impertant ons of all,

;'Har Mai'esy’c? Secretary of State, inviting cieaamqmry into v:tﬂ;uﬁf
55 anﬂ {the adoption of measures tending to increase the pmduce d'the
well as to ‘cope with famine. “The words in which Lord Ripon gave this
he m@t’} s?:au ﬁat he'f“'__.; ered that to strengthen and improve the
: - e ' mre ne.essaryfor thamcmse of

aocephboa d the term An euumu-

smimag
issioners’ Réport which m& ;grnmltaral inquiry
 reiterated force an intelligent system of iavestigation,
h its means, aad’“as a practigal’ Wmeaf its resuits, the
ural operations at the highest attairable ‘stanvard of efliciency,
W HE )ecqns e of a most x-n?rrtant aim of agricultural |
e of agricoltural operations implies the sustenance of agriceltural
of agricultural zzqumpiitn!a. and'in India this means that

nust be properly fed, and their need for labour, dirrigating
W' "‘P‘mt“ &dcqua:eﬁ met. Hev, msuﬁcu.ma ot food as wgﬂ.
or lack of meéchanical appliances, st diminish the efiéctiveness of
by reduce the che of the country, I8 therefare. through wack-
upsuitable system of colleat
ms, oF if from sec

and other Saccs the smount a!
2 wilﬂ aypkanm reqmred oy, doons. and

: ;ihemkmeo{ mechani-

ot

result of the Famine Commissioner’s mission ‘was a further message 16 |

 rent; if from xmbz‘bty o obt#iu capm.. ek
a; ymdﬁa 3%

4 great measuves.  The subjéct was, however,"

ﬂﬁ%hn&iﬂcmeoithemmyh4

s | @m outsnde whm ~coolie kbﬁm'» [

the cuinvator,xo m.-xLe a sucge :
M& The directions in which tbe S‘ate;
; for the maintenanceof the full mkmg power, as weﬁ;s ff tbe
okthe great muscalar machine; may now be hneﬁg' * A4
! promotion of tailways ; of canal uirigation, and of well
| waste lands, with the establishment of fusl and fodder 1 _ :
’ agricuitural impgovements: emigration and, ﬁmlly, the mrprovemem,yw.f
sary, of the revenue and rent systems. S BeE
;  On ihe whole, the exgenditure of eapml ol raﬂways doee by idin
tivators of precarious {racis mthghﬂpﬂ'ioocf when their hwati are i

e

affiord 2 qnir;ka benefit to 2 ’gm Wthiﬁ mgwou ot any aher masuw
Government can: ‘,ﬂéemke and rightly heads the list. = = sy
The next means of aiding the cultivator in- hmﬁght against the daicwieh«
causedbytheeapncesefthemqnsoonofthywis’ Bycamlsdndweﬂs- '
i.e., by the utilisation of water stored up by m?ops ‘ .ﬁfmmsmm the = -
“mountain rapges, and in underground seas. ‘!'hg '_.._of ti& protecttou aﬂotdcd o
by wells and carfals has increased largely dugit
be seen by a reference to the chapter in th
there still remains a great deal to be .
: The mext meansdmcrqaswg u 2 pro

T

{ adwcat
‘mantire, &ﬁd by W bk
| of the area’ﬁ! et

such asﬁsose;é indérstooc

fas joligengaged the attetmon of the Government af
the cenditions of India’ md tlmse of oiher mg@tﬁ o
ed‘ndmons within lutit itself baste iuthw% eveé : e

the Government by 3 European ﬂpﬁ.‘;&‘ - i
ius upon will show the #ay 16 the .:~ £35

=
=

is the ch.xpter o megra@;;. :
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ts of Indias TRy auempt mu:wul_ be
mk?vh«ty of details the high lights whichit is necessary to |
And this is not to be wondered at. The etplamtxonﬁesm
‘,éxteat ofthe Etapare and m thc ﬁvemty of 1ﬂm dxmzm and

sh lgdla hefe more espec:ally dealt mth is

ns of people, The portion of that area for which returns were available

yegr rﬁga,put at536 million acres, of which 188" million acres were
2* million acres were current fallows. But in most provinces of |

S

V'ﬁ!&{ WB! an  expansion of the area of production, t6 the extent of say 24
7% ‘ ‘L mm& It may thus be assumed that. the total amtqai

(22 to climatic mdn'wns.-—Thc Chapter on “ Rainfall and
: . four ';to give fuﬂ ylmculars on this subject, and it is only necessary
‘; tﬁf plm therefm ;c, n e the co-relation of crops. to climatic conditions.
eakir g gemn,ﬂy u m;ﬁn siid that the plains of Indiz dre divisable into two great
g e i ; mh-mm:nd a s%uth-eéstcm. Tbese may be separated 1
'B’j“ a line dravm Approxim iely.from Bombay, round the southern extremity-of the
Cama} ‘Provinces %o ﬂ)e my of Patna in Behar. The former area may be said to
-~ be charaeterised hyfﬁkpto&uchon of wheat, barley and linseed and the latter byrice,
~ jute and gingelly. Blending these great areas togetber and overlapping them
to some extent occur the tso!atcd -patches normally devoted to cotten, indigo and
suga;.cane. But in &ddmon to. her plains India possesses :by no mieans insigni-
- ficant proporhou of mountainous coumq She is ent off from the rest of Asia by: the
Jofty mealayas, and these great mountain systems embrace from east to west some
of the inost Tertile valleys and grassy uplands in the world. So also ﬁm plains

thé Peninsula are broken into great river basins by highlands and tablelands, :ﬁ’m" |
these extensive lemperate 6r sub-temperate tracts exist. 1t may thus be wecognized q

ghat in the changes of her climate, from summer to wm&er, and in_the con ol

-

% - tiok of her soif, India passesses dnrersuy of conﬁxt:mfha; cmhhg m,m Pf'
: &most any known «.rop & ;

1 the p

ce ,ﬁtbmg m& 69g million acres, aud this has been said to support some

. f?mvafeobtamed from Relds of recognized supenor quality so

fe T {!_uﬂtm are fn am a{ mﬁmag%ﬁimre'
whtehmprogement is nat oufymble but in which it is
taking place. “Witness, for example, the startling revelation | |
sent_crops of our fields and gardens, Some,sggt'ﬁbof ourmostgmeraﬂy

 grown plants came to us, wichin historicktimes almos : Asiy of
from Africa and Europe. Of this nature may be mentioned the ; sqc&
cabbage, cduliffower, tutnip, pomelo, water-melon, cofice, igqun.-’ﬁoyabea ‘ochra,
lettuce, fax (linseed), fitchi, pcppz,idd pet,ipnwt;plum,!f‘ 'apple, hefei-pf.pptf,
chena, and Ttalian millet, etc., eté - So again within still more recent times America:
has furnished India with many m&ﬂked plants, such as: ﬁdoe‘ p‘ine-a;spae..wsﬁr -
appie, cmb«nn{, araotio, ‘capmam and chillies, papaya,. _cinchona, pumpkin, sweet-
- potato, tomato, arrow-root, tobacc pﬂcﬂy-pw. guava, Cape-goose%ny potato, .j_
!ndgn-m, gtc, ete, Tyf&% ftom our Helds wnd orchards to the avenaes and
hedgerows,agq the- pmgies and even forests, we ﬁnd an eqna!!y high percentage -
of exotics. ‘Indeed, it mught be almost said thaz from Calcatta to Lahore 50
per cent. of the prevalent cultivated and wild mgetanes ha been imported by India
within historic times. Ware we, therefore, to eliminate the plants named, together
with the systems of agriculture and hofticulture necessitated by these, bow much
would remain. that could be called ancient 7 And these facts indicate the possibilities
of the future for, as already stated, there are few crops grown in any ;sut of the
world that could not be produced in this country. .

Chss:ﬁutwn o/ Produ:ts.-—The agricultaral products of India may be grouped :
as follows. %! : ie e

(0) Foop croes (Whea&, rice; hadey. millets, pulses, sugar, spices, etc.) 2 it
(4) O1L-seEDS (linseed, rape and mustard, castor, sesawum; ground-nus, etc.)

{c) FiBRES (cotion, jute, hemp, ;hu, silk, wool etc.)

{¢) DYEING AND TANNING M2 5 indigo, saflower, 4/, etr )

(c) DRrUGS AND Namtmes, S't‘c. iopium, téa, cof!ee, tobacco, cmchona lndun-hetnp,

vines and other sources of alcohal, etc) : ;
( f} A ISCELLANEOUS PRODUCTS (cutch, lac, wild silk worms, !uﬁmmhber pa!m-suga:,.
: cocoanut [ﬁbu and oﬂ, myroba)ans, muk. ete)

The amcles mdicated m: the sechon Lf) above can }utdly be reggrded i
§_ agricultural crops, but it is intended to draw attefition in these productstoa = -
ameyhat s@f&ant‘ w&*eﬂndm as compared with the Eurcpe of the pre- |
t day,-v-nauel], a source g mhh djﬂved from wild or semiwild animals and % ol
ants. "Ihe cocoﬁmt palm mnot, My spezkgg be treated as an agricultural i




erop;: thougﬁ it is regu!arly@ianted apﬁ lar mou _ com_trya?eéaw;ed tb it...,
So in the sdme way, the date and palimyra palms are sources of wealth to many parts |
- of India. The makpa tree may beipoken of as ene of the
or senii-coitivated plants of larp tracts of country, ﬁ'mﬁng, as it does;
cil, and alcohol. The singhade or water-chestnug (like the waterseress of Europe
’ of considerable importaiiee to wide areas of India. " On the lower hills and

scrubby forest-iands, the m&chon of md! articles as 2;5 mid si!kwonns, t:utcb, & :
s, paper-making |
on to the resourcexof .

India-rubber, gums, dyeing and tanning mﬁta‘s, medicinak
grasses; etc. ezc., aﬁordsbytp means #ni ontril

vé been enabled to tld&@e the ruin tha;;has avertaken
: ef the wild products of their country.

*
cmar CROPS.

S et

: **o fatal cuitwauon,the
;. amersal crops, vig., of
"~ fingelly. ‘A glance #6 The‘dupinturs-misps of India helow, wil suebté show ihe

+ wide distribution of these four crops.  And it, may be said that the blank patches

wbu:h uoutm are nu‘hble But for the purpose of n
dis = b t§e millets and pu

| dm"é& ’ﬂ’e N i J moes. whéat and ba ;u,"
A'_the P'“mddﬁw—nce bolds ﬂm&'mlugve w' Between

fm vaiuable m&tg&

e mli#s jowar an&ba;n and of the oil-seeds, ]mseed and |

~ would be very largely m up the ‘other millets and oil-se hown, s -
~ also the Pnhes, and ﬂﬂ't ‘thete are large areas, m]y i Na:m jiit

| afforded to deal with these in detail, but it may be-

E /: J" “‘m . <X . . > ?- :
=i ; aterials ‘ave
Gmn (Pnlse =y v = 3,067,84:‘ i
l. g : wbeut,at wilL
9. Oi‘wr mod-gnmm mdaumg pulsgs -1 :ﬁm&g«
}10. Condiments and SM s . e 631.448
‘_.'é hll. ‘Sﬁg‘ilﬂne - :’ . ‘o; X : 3::%“’
g !3. Orter Sugar-yieldi ing plams cag e whd ih@};
3 Qrchzxds and Gsrd‘yladuce vl :,gi,m ]
: u. stcmmem Yoocl W ok l smtp = k
1t gn‘mm 're‘m,

.gané coffec and spices. Cotton graduaﬂy dgmmhcs as tﬁe hfack soal gwes p}acg
iy ito thg%rder focks-and the white rice soils, -~

3 ‘1 Ragi or Mandua -

: §
’.
=

grmmd.,md wild jungle prelait
narth of Hyderabad

mg‘ Bombay. Bclow this line wheat d:qppears,and ﬂ?‘?
of the peninsula opce more dominates. ©On’ the Jow {ands
grown, and on the Iughcr

6f tlus manne-‘mﬁuenceﬁ !ract rice and. cocoanuts are

Food Production.—F fom the c!a.ssaﬁcatm of food crops given abm-e it will be

;eé:that India produces wheat, fice,. blﬂ% mﬂfﬂS, (mdudmg Indian comn), piilses
im extensive sefies of | root-crops,

apd lentils, sugar-cane and spices; ‘but, in addition;
vagetab%es fruits znd wild edible’ productsz.ae amg_ally obtained. Space eannot be
' m that fo the year endmg 3;s§

March 1892, the acreages in the margin below wererﬁurmdasr under food crops i

s ~Nos. l,aandsmay bedea™
S e ey :-s;,ww | signated the chief mneais,;rﬁ___-
: s 6and7:bem%ls;md8and :
AW e s RS ~"?’"",; 5 , the pulses. Tewill ths;;, =
ST R s 3474874, |

o earesl § S

4. Cholam ot Jm (zﬁiliet) DE

, 5, Cumbu ot Bqn (mﬁ!e:) 10,361,9;8 ' '

-

s,csx,m

sas&,m &




:8,_3;1 gc_ss, :

s Nia

ool m;u that ander Non-food | -

3 0P8 appeai‘s m&éb&y small== 1
38{ mﬂi’mwﬁs agaum 181 mﬂhen

_%:im, indigo, tea ‘ﬂd

, mﬁag mayno& be discussed,
. | (0) O Seens—Linsee? ond | i ol
S j gmg,yye—-gbeet No. 7 ‘below | plain

shows the. petcentage of
mah ont oi ﬁmed and pi

m}l be seen that mule
temarke&) s linseed  at
~ ighest coltivatica in the’ central

tableland of India, mgiosc ap- :
proximation to the atea’ of red

. :gbe&t. m& eotton gmgeﬁyfk much man: mde!y d;smbuted and shbws its stror
fend e‘: iot the hct mst tice areas. -01 t‘ne wtal linseed eaxea tbe'”

d.mersea mfﬁgiy thrbugb ke ‘yéuh-Wm Ptzm;ces‘ Oudh and. er’ on
se hand, and through the Betars and Bombiy on the other, With gingelly
iiedifierent, Madras may be said to ‘have the highest area,’ “and to be lollowe

mbay (Gu;‘u at} and Sind, Ee Centtzﬂ ﬁoﬁmn, Bengzl and Bﬂﬂna. Caster an

ngelly. are the chief oild ‘of the ¢
. mustard” thu,- of ﬁu: drier aad col
. , ) § T S
are (vrﬁa
§ (ﬁ,g_ gmw en th ‘h.f
2 —4g) I IRES
“f‘eﬂu:’gﬁ fl}Oh
dotual retm'n th:

rgeisma&vofrd za:ixe ."‘ﬁ :

' th& most arbium!y 1solat¢d tracts of cQuutrys The :
%rﬁw‘; re!crr@ approximaiely to two crteaescmens-xhe

er comes. into market from (}ember to ‘\farch
= to }am:ar} The latter does nob commence tﬂ
_l'g’-and is,as a tule, aver by Apnl tbmigk
ne. - The early crops are represented by the -

g Pa:pr tbe Nmth-West Proymcea Oudh

nd xhq poqmpm (xadxgnb?»;,_
Igaun, ac,),m by the * Gocanai ih
€ 2




< of these. ;mpg w zdely dtﬁeren: Ionns am separately ciassed m m tra&e, under the ;
- naaies of the districts where pmducﬁ These when examiged batamciﬂy areoften
- found to be afforded by distinet races, varieties or spegies.
_Jute~Sheet No. 1 gives a miniature map of India to show the j )ute ares. Thzs
so forcibly displays the »hxei characteristic of #he crop that it is hardly necessary
- toofferany special remarks. It seems probable that were definitersturns availahle, the
area of cultivation might be found. to extend into the. lower portions of Assaim, where
- the fibre is known to be produced and regularly exported, But jute is essentxally a
crop of tﬁe swampy  tracts of Beuga!. 'Efforts have been unsuccessfully. made to
intraduce irs cultivation inta Bombay and Madras, Bt there seems little hope that |
g % it will ever become acclinatised to'any other areas o[ India than those m which
i < itexists, motindeed does any other part of the world seem ever lxkely {0 contest the
| market pp,th Bengal forghis cheap fibre. 4
. (d) DYEING MATERIALS —/udigo.—Sheet No, 3 below gwes a map of Tndiasto
qﬁ’he cuitivation of this valuable dye plant. It may be saig that some
as to whether the Indigo plant at present cultivated in this country is |
't@;gehogs. Eurtbcr tbe industry. would appear to have ongmated on
-5 o{ India (Gute:a and Sind being its true home), a region which |
md:@ culttvatlon at the present. day. Ovung to the adultcratsen

to

d ',mema. and mthé handsof the colonists the art of manufactunng the
ﬁ_ﬂm& into its present. form. But ‘the truuhl” thgt arbse between tha
Spanish ,Ponngaese and Eughsfx Colonwt&mduced gb ; ndi

'j&nenm specxes

‘}there the  best crops of dye
freely. This

-miniature maps of India to show the compamuvdy restricted areas of the culuvatxan

| patches of darker shading themaps are bl

’m ’Cachar, Daneelm# thwuiln Eﬁﬁﬁzmg.’""

s Benga]'and T'rhut.

.. tel'dmnct from
Qm . very posstb!y on~

One other amxﬁaanec ‘may be here mesmon . _
the question of  the source of the Bengal plz s “the. regions -
yxeldmg leaves ae ob'tmué :t m got npen el .
has led to. the institution of the” System of growing mdxga in the =
North-West Provinces in order to meet the demands aftbe Bengal pianters for seed.
As will be seen from the map there is a limited cqltwahon ‘of -indigo tb;oughouc
the warm maist-regions, but it is 10 Eastem Bmgl and Tfrhnt that it attaing its.

.
greatest proporiions.
{¢) DrRUGS aND N3 RCOTIC::—-?u and Cofee.-—-Shect‘!&a. 3 Belpw gives two-

do <0 grapbxcaﬂy m ynh th exteption of one or two
k. And yet these slight sm};eanms of

demmﬁufmes of the greatest value tq‘imha,
dﬁwmpaaof tea in India was madem 1188,

of tea and cofiee. They

colounng represent large r:gnons and’
. The suggestion to attempt. the

andathg first annmmcemeg of the® : ale c

‘on the 26th May 1841. [t is. pnpbab!e that at thg_presem mome

mvemd in Indﬁm Tea Phntatmns from_ 15 to w millxon powgds uerlmg. >

.....

' m-nmm Burma.

‘

lnth smaller concerns.
Coﬁeehasmtby'_ y mea
mt!odneed aea.dy a centoq earket‘ »
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‘0‘“’“7 s %ﬁﬂb& mmﬂlgﬂ'mth offorests’ Indiaisa coumxyd'

_of species of comp aratively small size Mh‘é mﬁz el

3k MY n fnﬁia i 3 eomparwvety il msutu
né;axsm like Europe, 2 {orest-growing country tamughoﬂt. lts posz~
ST 8d sub-tropical climate prevents this, and {ands which,
; vaporation, such 23 takes place i temperate and cold zones,

. mé he clad with dense forest growth, ate here arid and may even ' be
glgart. Thavks, however, to the bszm which in the form of t& H:mﬁaya
X the north of ludxa.from the rest of the Asian continey t;a
ceof ths;!roaouzwd ygmnmlar formation of the Empire, the gxea_krngt of- :;

evergreen fotests of a luxutiance and density soq
"oa the other- kmd, dcserts. mmﬁm and

value. Amang : ¢
Chichrassii, Ctdrek, Jsonan _

wood - (et R osewood, Dajéergia latsfols
places usually mzated with variou arge
: , um:<fs dtwteite winter: “OF ncdﬁ-east monso(m. Ocey]

They &forconsiderably in eharacter frgm |
and ay besaid to be “deyst ﬂmc the latter a@“&& :

are feund 1n

md ﬁy:;mz; ‘

as Z.zmamz Sapoiaces, Cappiride g,?*m

v \mb thq }am ’ﬁeem aﬂ Tama-md;
largec.

d in con~ | of Mysore, Coimbatore and  the adjoining conntry, and

:éﬂsimmg' and “ﬂlj’ ﬂt!ghg gs&”m : EB’
1 y’eldi“g Mes rwe&m this ;

Me) fhn Pmap {Pm'

, _f,,;ﬁftbepemnsulaandBnrmaand_ ecable p: Andamans, -~
-are of the greatest importance for the forester, the ‘eonsumer and the State, ?h:s o
type of forest, the most common in India, contains the chief of ghe teak S ST
reganmlomd’Sﬁ (Shorea robusts); the forests of Red: &nderi(?t"f rpus
santalinus) of the South Deccan Hills, the Saada!waod (Sanicium l@&&)‘&ct&.‘_; ‘
-& number. otimaxa'jien":;
sporadic kinds, prominent among which: a xbe Anﬁw {Ham’uwh&f :
hardest and heaﬂest of ‘Indian woods; Terminat
Svymtfc;.ffg,_ 11w (C%roxyba).£n ,f;’
Harsupium and many others: ¢ :

IR L

" ;ab ad spiead over a
»'urds, th&non!r w& wth&st they become

_ he chief hméses represen:d in th:s regionare ’hose
z nibsw, Cmﬁm sl‘wdomm Tamucmw, Rf amnee, Salzcuue

= .'ﬁ o : 'mhm the iaﬁm E’“P"‘-‘t along the whole of the meé!aya
: ?!‘315‘ !tom' Mt_n to Hazara. i the mountains of south Afghanistan and

, and on the &gher mountain rancrcs m Bur*na. ﬁe prommeﬂ fa*m ies '
_ed in the Hnnﬂay_a

he most important trees are the Deddar (Cuvm
mgifolia and excelsa), the Firs (Adres Smsthiana and
W_ﬁhﬂrv}, the Oaks (me;s tncata, dilalataz, semecarp:folia, Jameliosc snd

(= -Mph)&} the chestmut, walnut, maple, elm, ash, birgh, popiar and rhodedendron,

. The tidal or littoral h’&ﬁ&aw bMﬁlOﬂg ’? e grtater part 6i tie coast of

ETHE mo whern are the Ebony (I?ifsf'rrdf ‘

ln&ani» the dclas o




Rhigophorew, Meliarew, £;t§rm Euﬂmrbuzm, Smmm and the’thl 2
the Sundri (Heritiera Fomes), Carapa, Avicennia and the mangroves.

The annexed maps'illustrate these remarks, - The first shows the dist
of the chief classes of forests which haye been ment:oned above. - The s
indicateés the distribution of the principal trees whu:b ¥t

n the arts and mandfactures ; Sandal and Red ‘Sanders,Mﬂﬁfmnt and nmamem,
the latter also 2 dye. i
For many centuries the Indian forests have suﬁered from mltreaunent cf al{
kinds. *British rule, instsad of putting an immediate stop to further devastation,
gave in the beginning a new impetys to destruction. = The watchword of the day*
Was to increase’the area of cultivation at the cost of the still existing forests. Large
forests, though not immediately destroyed, weré alienated by settléments and grants
and were thereby withdrawn from-further active intérference on the part of Govern-
= ment, - Security to ifeand property znabled the peasants and betdsmen to graze
o - their cattle far from their homes #nd dnprotected, and -at the same time cattle
: mcreased in yalue. Hetds naturally multiplied, and additional grazing areas. being
req\ured ‘were cleated by fire. . Railwaffs soon spread over the couniry, and forest-
growth disappeared with an incredible rapidity within the reach of their influence.
.1t was when fgjlures to meet local demahnds for public works were Ukongbt to notice
_ that the valge of the'forests was recogmsed, and thxs gradually led to the creauon
‘ ‘:'afasepa:ate ForestDepamn .
~+_ As a matter of course, it tested mtb the Governmeat to s!mvgthe lead After
- " several local rules and Acts had been intoduced and had been in force for a
“ < longer or shoster time, the first Indian Forest Act was passed in 1865. This was,
- bowever, found wanting in many important mpect:, and was replaced by the Act
- _of 1878. Evenin this new Act, however, faults were recognised, and separate Acts
- were passed for Burma and Madras i in 1881 and 1883, respectively. All three

- within tbem,uwe}l as for the constitution of village forests; and they contain police
-~ rules ry for the protection of Government forests and forest produce. The

< Indian Forest Act contains in addition provisions for the creation of protected forests.
Al three -Acts ‘provide for the centrol of. Government over forests ot helonging to

<  such forest
w&ﬁu Ws&!&f ‘f-;*‘..

o

. More receody. spechi,forcu laws for the newly-annexed Province of 11

-y

eommmaal,ﬁ ﬁ

.galnzbie ﬁi‘uwm; 3 f
P'odu;ls, viz., Teak, Sél, Deodar timbers; Cadutcﬁeuc. o aﬂ-gg,

hi prtmdefarﬁ!e mon o{GW Wes and thesetﬂemeatsoi tights =

e

e Sme ‘fiﬁchcontml appeux aecess&ryforthep\nhhcual or if the a'egtm T
ssts have l@ﬂﬁmd from their om Tﬁ}imonsly affects the pu'bli;

cinted in Englagd by Her M
' : ere” mgeé:jn France ot in.
o s officets lace
45& education - has  takeft p .
- ‘ngwégg agr Wmdsor 'ﬁle forest range is ‘the nn& .
ormfmwn, and the mien iatended fot such charges as weﬁ as those inten:
ent m Native Statu or b} geafihy natnq, landmners are tram_

Since the establishatent of the schooi in 3878 267 9‘5“9'5 have bee" thas irained. s
The Protecm@of forests. in which, previously (o ihe creation of the Fm‘f =
Department, no restrictions of any kind existed was, as niay hesuppwed, a matter of Sage e
the greatest difficulty. Boundaries were defined. ~where no boundaries prevxouslyi s it
existed ; or at least boundaries which had Qeverformed a re;aichon bad, “"d’“—f Pt o
the Forest Law, to be tcspea‘d o &
: As regards general protection, the. h“v bemg nev, had i be worked lemenﬂy

Tﬁns has been done, and the pmgress reperué from. time (o time is satisfactory. S
ferred liesn the sto of the metho&of sis:itmg colti= 2
The grentest benefit conferred lie pping . fm“ s 1

‘vation, locally known as, Zumri, jhum or tcngga,-in
almost all provinces. - In the protection of forest fr
learned and done, and in almost every province it

fire-tracing and fire-watching than on the help gi L0y leg
the most impdrtant questions connected with forestry,” and
culture, in India, - Annual fires are. iﬁc main reason of the ba '
of the Indian hill ranges, and are closely connected with agric
famme. Pracmaimps fuvc beeu takea to prexent the s_prgadﬂ ext

}Bm a0d er fssam snd Biluchisban, have been passed by the Indign m 5

1 mwuame forests of India.

Most lndun forects are cfa med ‘
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Tke ﬁnancml results

238, | 1356457

‘ 30.80:63% 3 ¥6,36,.068
f 45,627,372 , 39‘1’*5‘* :

5 s6.07.65 | . 31,7686%
116,068,148 74.20,058 i 45,410,107
15303572 Bo,12,558 | _73,91,0'5¢
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f those mdtgenm breeds which did the work |

d, so far as we can judge from the r~pottsI

1e u&&iﬁvery well, He will find that in most. cases the |

i the country has gradually but surely entailed the neglect and |

m of horses.  He will find, or a reference to the map. below |
Bengal and Madras, which have ‘rested from war for many |
s ”extem an unknown animal: it js no longer wanted for:
’,efsand the bullock has t&&mhﬁ _place as a beast. of

and North- Western Indiz. on the athe: hand, horses mﬁuﬁ i

_g;t in ;hesr sttxﬂs wlniegﬁ“mlhnm { ot

’:*Pun}ab- ’pim ©0a la.rgvz ex!gﬂt&& affecti

a m breed horses, Iwch aayhmeé,bow-
ihcrefommbomﬂengai,ﬁle lﬂﬁtac;

: served . 'j fatta pony of Bom!:ay, and the bme
_Gmetm with his plack and st:ymg powet.. Kzthmvar stilt posseagg mny horses :
“of its ofiginal breed which was so noted for its: great powers of endy The |

Chnéfs'e?f !thawar are beginning to interest ﬂs%mselves i horse bm&isﬁg, aﬁﬁ itis
lioped that in tifue this tract of country, so well adapted for this industry, will once
= more become famious, as it ongmally was, for its good breed. ’ﬂve‘Bbavnagarnd 2

& Palitana rulers déserve sp#cxal menuon for tie mtercst tbe) tah m the mattet, - | ;

framed Arabs and thorough

& ’oi spiked bité for some gam‘hom pgst and the heads ‘being so tied with the
_gptained hind fetlocks are the m@tc&m cwaes

’ Mmmcﬁﬁeaﬁwxful, a_snﬂﬂ-

!

we | ve 1o nouc; the hcrsesv
ue*; fine breed oi horaes,'

vrotthy of mm:'h notice. Me)'r'ck one oitﬁe leadh
B;‘cet!mg, dea:nbeq them a8 ammals thhgood

crossed w:th k:ge
Enghsh horses, they prodace. excellent light Cg :
Remounts. eal with the same observer's views on the horses of
the Punjab. “They are ‘modified here and there,” he says,- “by. aémm.}*e with =
- Persians, Arabsi and Kabuﬁs ‘but are niaml; of one xvpeﬂuvmg beads ra;ker‘!oag, :
nanow, plainyand noses inclined to convexity, shoulders deep. and fairly oblique ;
dum: deep ; bamals and !omg ggé, quaﬂets broad. enough ‘but far too drs

excdient treopets on acco;m; i their sy)eed.and endurance

This lcads ﬁstﬂ

ped hocks and !n;gg of the fe
ﬁgmch turned ot are the most commqn defects and result from the defective

rmation of the animal, thus. Want of exercise checks growth if width of the
i - Sickle-hocks seems to have become hereditary among them due to the use

mﬁggate that they cannot, even in the slightest degteg, escapethe !m ; B
gq"ith the bind-legs much under them and with very cramped actiong spavin andz
9{ ufisoundness.
th are better sh.mnd and more
of the former region used to be
gh exercige regularly in goﬁsg long
be dand owners ride mafes because
!&to: breeding Iram, On a joutney
) =i the foal runs with the dam. The
0 hands ight” (being occasiondlly a6 or more, the
eing 14-1 ell ’vgry har&g, capable of long eontinued work upen scanty

;“uﬁ; m; would, ?uh good stallions and produce reared in a

- “The hqf!d olthedesert tmcﬁto
smndihanthoseofthe orth, for bita
‘and have to gve ﬁteu- orsec i

distances from village to village.

4

al  good useful Ws fit for European Cavilry. Even the

fillies m : ile the crops are growing, the colts are coostantly tied with
head zpd heel'vopes from the time fhey begin to be troublesome with margs, theres 5.0
fore tbey aigv i&e bad effects of defective exercise much toré than%the maras. Al
Wﬁf)m two years of age about equal in freedom and powgr of movement,
a&er that age the colts become cramped in actiop, half developed in frame. narow in

-

-

»
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noticed, ‘the ecountry stock is inferior to that of the Punjab and, accordmaly, iess
satistactory to work with.” - * s

cared for, the principles of breeding are not carefully folldwed, and (he eatly treat

E . stant aim of the Government has been 1o grant facilities for the improvement of «the
stamp ‘of horse or pony in use, and to spread a knowledge ot its Proper management.
. The mattér has special maght in a country where the proper equipment of the
mounted branches of the army s so very necessary and the importation of foreign
horses for the purpose is so very expensive.  The developnient of horse-hrecding in-
. India is placed under the superintendence of the Ciwil Veterinary Department—a-
v m'wly constituted service, manned by a small superiof staff ‘of. officers chosen from
- the Veterinary Department of the !nd‘an Army *and by a larger suberdinate staff of

_ trained native. practmoners- The Imperial Government provides to_the public free
F.of charge the services of some imported staillon§ mostly of. Arab Enihsh or
~ Australian origin, and though the number is still far short of thet which the great
horse~breeding countries, sach as Hungar} provide, yetthe supply is being gradu-

stallions provided at the charge of Local Funds or by the liberality of private ownérs
who take an interest in horse-breeding: No mare is, 35 a rule, permitted to use the |
services of a Government stallion till she has been passed by a Veterinary omr:.er

- t’bring forward mares for branding, the greater ‘number of the prizes granted by the

- Government and by local bodies at’ Horse Shows and Fairs are confined to branded
:  mares or to the produce of brxmdﬁ uutgs and Government sires, Efforts are also
A made under.he supcrmtendence of” thc Civil Veterinary Department to train a subor-
: 3mate staff of native employés in vetmrx setyvice, and educational institutions have

-bttt all with at feast a rudimentary knowledge of Rtmnary ‘matters. Such ofthese |
Students as choose towork in the service of Governatent are employed as practitioners
‘10( the free castration of colts and thé‘snpp!y of adnce and meﬁcu)es to owners
' Is are sick or lame. It is hoped that as time goes on the system may
proved and tﬁat by thts mean; &em&pﬁy the count

'by thegnmd pnzaatfam,tocnwm@,asfarasposﬁte the de- |

ment, feeding, bitting, efc., of «the 'zmmal have deterigrating iafluences, The con- : 4 2, L E S e B R R
mg of bullacks for the army transgoq: senncc mﬂ a wmm ﬁmm: pfo : LT

Even in those ‘districts; however, in which the hgrse is besr known and best .

i
i
¢
¥

‘ally increased as funds allow, and it is supplemented by a fast-developing  staff of Hieveloped breeds of the ﬁountryntﬁﬁ'aiﬂm faw

" meet the appalling !oss of agncultural capitd occasione TAvagEs
“and branded with the Government mark, and as a further enicouragement to owners | suchas rinderpest, Whlch 5o frequently break. out in Mﬂ: ;ni; ‘k.:_ ng

¥y Byel

4ermaa1r. has at the same: ume bem wekﬁ, by the suppf;dfvdonkcy ;

chest ..nd quatters, and have:the most. miserable atiion Cunc:uabie and tnnsmn ve¥ - &
ﬁ*ev‘ de ‘mm to their offspring. ’ e e S ' the s::uue of S :fﬂ"m purp 5 '

* Such 1s the indigenous material with*which the depa-tment of Ho'se~Breedmg i mewt 01 mimi &ttc%es- The native P"?“hwh“e 4 ma"’ 9‘_‘_’“ d e :
Opérations has {o work; i harty es B scribed have to produce animals snitable i try. 5 sligious obiection to the breeding of miules, but this J“fi’ce '?by
for-all branches of the Indian. Army.  In other parts of British Indiag not hithérto | i greﬂ d’mpyeamg and the development Of mule-breeding, more spe

Im!!a, has §o far been fairly sausiactory Some shght encourag
dae th'nn'entr towards the 1mprovement of the native donke
uch neglected and despised, the importance of which
The attention of Govemment hasTongbeen attramed

_‘_..‘

-among the people for rearing purposes has ’been undertaken by the Sfate, it is only.
very recently that the Government bas pazd sefioutwemm to the improvement gf.
the country cattle. And yet ths importance of the caltie as an item in the welfare

the country can scarcc! be overrated ; the hu!lock or the huﬁﬂo is used alnmiost
everywhere for pulhgg !bg plouvh for the eamagqaof l?adsgﬁmi for the drawing of
carts and carriages ; in the ne argﬁthc agenc; yed;f;i' drawmg from
thg wells ;be water ofi wh ', >
buffalo, moreover, is the pmdncef of the gﬁ and the. bpttef
population which- does nat eat meat is almost everywhere g eat. T
stock of the agric isecapable ai much: 1mpmvem¢at}gﬁi is b
thascanbeeﬂec&eibyaduediﬁﬁhﬁmefsxmﬁﬁn 3 :

oxen of Nellore and. Karnul, the handsbme bn'ﬂs af
breed of the South-Eastern Punjab.

‘the native practitioner is of little avail. Oﬁaé to the witt
Hindu population regard tbexrpxen, it is impossible to stem . the pfoA
by compulsory slaughtet, as n WEWWUF@- "’4 neas:
tion can only be undertai‘lm at prmt in a wvery leatatnfw ,
being  specially considered by the new Civil Vetezm artment, xmga

~with this object® been started at-Bombay, Labore, Calcutta, Ajmere, and Rangoon, | bactericlogical stafl has been aftached t6 the depariment in  the hopes. m
_,,f’*&h atmual!y tern out & number of studems ¢ eqmyped. some with 2 Iau-ly advanced, | tific %wdy of the more virulent forms oi dhcasﬁmay Mt? ‘theame!;

fgrm of pmphyh.cnc inoculation. - :
- - The agricultural and pastoral stochzaf the country :ni:lwdes a eem_' i
- sheep and goats, for the improvement of which htﬂd‘mmthmg h; '
and. of which the ;’,,aj. dis&hbuno:gts rengbly indicated by the- ﬁi@f
The camel also is plentifal in tbtmﬁeﬁm of North.-Western Ind
riage and for milk, and was used. la
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R L Cp;l.f.;—The Coal mapg-v. _&c actmapanymg phte, Shows xhemsgf
: series usf ’indm, m&‘ ?ﬁ&u&naen, althongh the small: scale has necessitated o ronning together obthe
, 1 i theﬂh&wérso& B‘iywrc, , sepamt& ﬁeldtmcémmous mrmgsofcaimrmg. Thes= may,h-awm v, act 2§ gmées :
ol S Im tmix with mangatiese, capper, lead .~ 10 the iul}awmg ‘smmnm} aof the produwon, workmg, 0F prospective s!alnn ﬁfﬁfé
wars af the Ceatral Provinces ; xfw. ‘copper, 1:33( géld poal fislds == -
o o ; Afd’ COPF&" lead’ ﬁ.oa’ and iﬁeﬁm‘ gﬂ,;g in g;e As.mm ~Collieries arg’ ;é!ul} workmg arder at hlakum with anoutput in !892»9*
fr i 154,655 tons: Soaﬁs also worked at Cherapunii, and Maoflony ; but it 7s aé yef
only prospective at. Baraagm‘ Lcusadmag, Dizay, Jaipur, and Nazira. ' :
Batuchistan~—The collieries av Khost tufned out, in 18g2-93, tg,pé.;.tom -
Same coal | s woxkedm the ﬁerghbwrhoaﬁ of gu #a s that at H-iach is, pross

‘B
Y

+
b
£
1o
:
£
:
Fa

-

% !ira\;ﬁs of Ce"tml ipéik.
The chisf m.m:ra?ogmﬂ Mest of ﬂm i’.:m:'&rau iomanoaﬁpsm tbP menfiéﬁce
‘3* dizmonds'in the Karnool and Kistﬁ‘arm of Madras, mm&e{ Bundelhhzmd,.

z and to a fess extent in theeaamm bordets of Chbatmgarb

few 'im\’wzdmnm contain lh: soal. From the coal map f g&'ﬁ ﬁm that | Pﬁ‘f‘*"e' e e T R
T these measores radibte fromt Wa*‘“ in “fhe Centrsl Provinces castwardy 10‘:;; | &hgdl --T‘hareawnow a!logether ¢bout 7 cﬁ!hems :thv-ﬁven{ theseare - :
3“1,: |, souih castwards 1o Orissa, gPd gmh«mtm:waﬂis 1o th‘ &-;ahzm- _Rahigao; Bacdkar. - These wraed out. in 199°~3 8 Litde wnder 2 millioh <
Godavery vailev. * == ; : _ lu Kacharbark and Gindih; the four great colhm ‘of the Eust
Tnnl;. g now to Ex‘mé{ PENINSUS : : ;-*‘4339 Wﬁ mﬁwbm Gmpaﬁn and the Rm!@m Caal Assodistion. i
% ' ithare so comorted and ﬂﬁe&,- it they he en osigi » out 578,40 T‘W d“ﬁﬁg the same year, - I the Sonthal Pargimis lm A
£ e

,Qm&&essable mL\d’lta&ﬂ I‘!’aﬁl& > MM‘%& ta:;' Thﬁ }hm field bii !li}w Dean e
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slightly ‘worked, @re Rajmahal, Bokaro, Ram—rarh l{mpua, Aurunga;
Draltongani, Eeb river, Talchir, Dar;ghng, and Lissu river, :

= —

Burm.—A eolliery is being Worked at Kabwet J(the Thingadaw’ mxnc).- hith,

however, is only tummg out a h;tic under 1,000 tons a month at- pfmm. - There | 3,332 tons; " Mysore, 7-7 tons ; Kas&wr, 5 lﬂns

;-other prospecuve fields on thi! Cbmdwm nvet at Lasbm in thc% Statés and

9‘3

in Tensssérim, ; Tt |

Central India.~The cui‘.;erze}bmana y*elded n ;892-93, 73»73.; tms. Pros- Rajbar of Bombay, Mahableshwar and Malwan ; of Central India; qu{

pective fields af® at Sohagpur, SingFau¥, and strampur. s
Central Provinces,—~The outplit st the Mobpafi colliery for l892-93 was t*? 252

s
% 3
!
i
]

!

tons; that'of Warera for the same year was 117,918 tons. The prospective “ﬁe!qs :

are at Shahpur, Pench, Korba, Mand river, Raigarn, end Hingir.
Godavary Vailey (Madras)~The Singareni collierics {Nizam's Damiﬂ)un‘)
n 1892-93, yigided, 139,918 tons.  The prospective fields, in one of which theu is
some small working, ate at Kamarum, Cherla, Madavarum, &d Baddadanol.
. Kaslmsy,—~Thereis a prospective field at Sangar Marg. - T
. . Punjab=The-Dandot and Bhaganwala colliefies in the Salt Range yielded in

‘1893-93(.5’.934 tons. . Other showirnf coalatem thoCh:tapahar, and in the Hazam !

g L, and Bannu districts.

_gaho‘meaywm in 1889 ;mmid at s3.436tons in 1893 al 45,595 |
tx

thcapo;t oiBengai co.J not only |
ymarlwt. ané it Mptéhbh ".,stnke alluded to bas

toghe Amkm of Ehgland ‘fﬁe xmpo:ts of coal by

3 mnsactxons fatber t’ﬁan te'h&ﬁ'ﬁg a}ﬁnsxou of an expgtt traffic to 4
ig epnxnthes. ‘The Goliomng hctsmy bemgarded as agmﬁcant ‘the exports | 1?.13 412,774 ; of machinery and mﬁl‘wptk at R34,778,331

i et 3 e s

o S resrecit

iﬁnow we attempt to reduce these parhculm of tﬁe !ndu.m coal productxon to |

| fature may, conﬁdently be looked forwaxd to‘;u one. d!gum
| The scope that exists for this, in heeting the home (Pndlin) eman

Ceyldn, for l paratively Hitle progress. The posstbtimes of }hls sn_);ller mda”

be said there is heteiy"‘f i_')?j,‘

. Punniar, Kirwar, Rajgarh, Ganjar,® Barwai, and, Chandgarh; ,
' Provinces, Kotni and Sihora, {with manginilerous hematites), Tendukara, Lohgm :

| surmised that the future will see an immense expansion
‘utilization of its supplies of this metal.

| The want of enterprise; the initial eXpease, and the d:ﬁcu :

the smallness of the progress: madc

- :ﬂd:gemns inetal,

ducuon for 1%93 inA m ias 677 tm. l’un,mb ay g
Cexlrd fﬁti’Agenéy, T,

i ‘v :

?? Wm States, 767 tons. -
< “The chief iron areas of Bengal arg Barikar, Chaibases, lton,

of the

Ratnapur, Pipalgaon, Dewalgaonrand Junjawali; of the Nizam’s Dominions, Nu'maﬁ
Singareni {witha very fine show of hematitic and magnetic ores), and Peldram, Of
Madras, it may be%aid that there is the splendid show of maghetiterand chromic w =
iron ore of Kanjamali and Godamaliin Salem; a further very extensive displag of = %
specular iron ore mear Ramulkotia n Kumul,, “and a like exhibition af hematite ‘ e
schists, some of ,which are mangamferous,-tu the Sumiur hills of Bellaty ; besides
many other native workings at Hungund and Towmgin in Mysore, and at Rasanar,
Ongole, Rajamundri, Madugala, and Chitra in the Northern Sarcars. In the North-
West Provinces, hematite and magnctnte ocCur at Dechur andin the Punjab - e
the Kirana hills, Kohat, and Chaita. S
From the abundance of iren ores, of supenm'fquahty it ;ﬁay therefore be e

Indeed it is just
at no very distant date, have to look to-this country

is:so intimately dependent on fuel supply,” may. be
But mth the

from the fact that last year (1892-93) the imports-of iron 1 (e
were valued at R27,358,470; of steel at 24,;34.884 ef

Rz3,219,895 The rapidity with which the use of corrugated
over the country and is spreading, to meatmn"h mn&ntw&l
of this import trade, shows what the ptospectx may become of a future in
mdustry Iron enamelling has been started in India, but has as yet madi

suited to the Indian worker s possnbcﬁttes) may, 3%

3RD, O!L..rn; aiready staﬁﬂ this m_:m :
I ndxa mrly, and even there at verydistaut, laces.




slightly ‘worked, "are quahal Bokaro R;m«arh Kampdr;' Am'unga, H‘fﬁ} oot

Daltongan), Eeb nver, Talchir, Darjeeling, and Lissu river. S
Burma.—A colliery is being: Med at Kabwet (the T hmgada.w mme), w‘htfi
however, is only tumwg out a htt{g under 1,000 tons a month at present. Thﬂe
#+ ure other prospective fields on t!u- Cﬁmawm mer, at Lash:o in the”% States ami
in Tensssénim, .
Cesitral India ~The collieries a&Umzna yielded, in 1892-93t 78.,723 tons. Pros-
pective fields aré at Schagpur, SingFau¥, and Burampm'. s
Centrai Previnces,—The outp{t at the Mohpafii colliery for 1892-93 was !7.2;*
tons ; that'of Watera for the same yw was 117,9i8tons. The prospectwe 'ﬁe!as
are at. Shahpur; Pench, Korba, Mand river, Ragari, end Hingir,
Godavary Valiley (Madra) —~The Singareni collieries (Nizam's Dommmm)
1 18g2-93, ysguied 139,918 tons,  The prospective fields, .in one of which there is
some small working, are at Kamarum, Cherla, Madavaram, é;d Bsddadanol. :
. Kaskmir—~Thereis a prospective field at Sangar Mafg. ,
... Punjab=~The-Dandot and Bhaganwa!a collieries in the Salt Range yielded in
-1892-03; 55914 tons.  Other show$ of coalare in the Cbttapahar, and in the Hazara
-+ and Baonu distsicts, ‘
i now we attempt i reduce these pamcglhts of the Indian coal produchon to
. a more statistical form, it may be said that there are it India some 82 coal-fields
actgany being more,or less worked and 37t eing
tion from these, during the three years pwéaﬂmg 1893, wassas follows :—From

S e

-

~ During 1893 the total output for all Pndia came to 2,529,855 tons. It is important

, do not cdntribute to the Iadian supplies, but, on the contrary, draw upon |
tbeothetpmvim:es for the eoai thequmtcor import from foreign countries. Ac-
ra 4 may be said to be from Bengal ‘to Bom-
elore, of the growth of the industry, more
coal, it is necessary to follow” these

Cits compeminn ﬁt& loegg

i Berigal to Bombay were in 1889 returped at 13,436 tons, in 1893 at 45,595
tons; Bengal to Madras in 1899;:.910 tons, in 1893, 65,570 tons; and Bengal to

i *3931;#3.8!4 tims, m,—i&gs. 88,611 tons. The recent miners' strike in
: d _gaﬁ'e’mq‘eover,
tma and other Indian pofts' but to_c

o

".,'.. from 377.343 tﬁlﬁ’*m 1888-83 to 703,341 tons in 1892-93.

3:347489’ tons) is msed by the shipping,
ries., iCoal u*gaclieaﬁ} aofin’ demand% lndta

ti Mcaﬁe gommgmp use in thchrger cmu.« ‘

below, dotted as it is
m.méiwa the very widely distributed

fact h&ﬂvef,the&blypkce' hers imiand wmm

clay.- of _whe

=S

£ i 4

prospected. - The average produc- |
mines in Britsh Provinces, 2,11 5,672 tons, and in Native States, 231,717 tons,-

: ‘. to recollect that Bombay, the North-West Provinces, and.practically also Madras

-_ . transactions rather than to lopk for the expansion of an export traffic to_
ign countries,  The iollomag facts may be regarded as agmﬁcam : the exports |
| R23,219,805: The rapidity with which the use of covrugated

: ggm impetus to thenpm of Bengai coal not only
to But ain fore:gn countries. - Cey®n, for
cxasphe “affords-4- xeady marke:, and it seems pmbablcd»istnke alluded to bas
- dong, 'm‘lptrab!e mm todhe Asiatic markets of England. The i xmpons of coal by

e : mdxgemus metal.
) m of eﬂdm'e weﬁi by the gﬁlays of India, the remainder

merels ”m«bﬁ desultory working by
duction” fot !!93 in Jlﬁw was 677 tons; Punjob, 33 tons; ¢ Frovin

4,342 tofs; JIM 7e7 tons ; Kﬂ&m'r. 5 tons; Central fﬂ?:c ﬁgency; 1,667
Ra;fai&n States, 767 tons. &
'n,, chief iron areas of Bengal arg Batikar C halbaasa, ltafr, _j ,fv n
Ra;har of Bombay,'ﬂzh:bleshaarand Malwan ; of Central India, Bam;_
. Panniar, Kirwar, ~Rajgarh, Gan}ar, Barwai, and, Chandgarh; of the C ;
' Provinces, Kutui and Sihora, (with manginiferous hematites), 16?330&”3, !Wﬁ’r
| Ratnapur, Pxpalgaoa, Dewalgaonand Junjawali; of the Nizam's Dominions; Nmnal 5

. Singareni {witha very fine show of hematitic and magnetic ores),. atid Pelarum. Gf
Madras it may be%aid that there is the splendid show of maghstite: “and chromic vt

i iron ore of Kanjamali and Godamah in Salem ; a further very extensive display of

specalar iron ore near Ramulkotta in Kumuf “and a Jike exhibition of . hematxte e Thuk
schists, ‘some-of which are n*angamferous,-m the Sundur hills of Bellat ; besides - F
maug other native workings at Hungund and anmgm in. l!ysore; and at Rasanur,
' Ongole, Rajamundri, Madugala, and Chitra in the Northern Strcars. In the Northo
. West Provinces, hematite and magneute occur at Deelnur amf in the Pun,ab

3 the Kirana_ hills, Kohat, and Chaita.

F rom the abundance of iran ores of mpcnor _‘ gndsty it my : :‘zemfom be

utilization of its supplies of thas metal
at no_very distant date, have to look to “this country
The want of enterprise, the initial expease, and the diffic
is.so mtxmately dependent on fuel supply, may be regar
the smallness of the progress made. Buot with the rapid

fature may conﬁdem!y be looked forward ta*as one  of :
The scope that exists for this, in eeting the home (Pndlan)
' from the fact that last year, {1892-g3) the imports-of iron. {1

were valued at. Ra7,358,470; of steel at R4,134.88’4, of
R13.412,574; of machinery and mill-work at R24,778 3573

over the country and is spreading, to mention % comparativel
«ofthis import trade, shows what the prospeets may becomeof a fum
industry. Iron enamelling has been started in India, but has as yet_
parahveiy lmle progress, The -possabilmes o( th:s smﬁbr

hardware trade,

3RD, OiLarAs zlr&dy statéa this mueml:
lndw. only, and even there at very.distant places
the:e are four wells at Dsgbot whxch yreﬁﬂf

01 &h‘lck black ou




.«’ym md:a dutmg 189}- was tew'ne&;as,
;__,»;ﬁaid that rem;uné o be contesseé*by'

' 'V‘::k‘fs al!‘ the morer necesﬂg 1

£n by the It well in the apidly expindin

o e e e

“ ’ﬂ’v&h}d' io : 7 wi:}dy thsmﬁuted Thq aﬂuuﬂ tﬁi has been demed irom zhv:.e
ua&n af e hills ontzugmg&em

.....

wntle s}ope:, ar the foor of the granmc

hills,  In these ihc» ore is ex a simple procesg of auuvxalawﬁzmg, and
. Spiclicd with charcpalin a sma : mace, Thc tntai p'esem !utp@t fmr
sthie subdivy Lout 70 ton:

.‘Ah'eea for many years
pmens ate actuail ye

“rains are as much %-- et
= tbe.tr u‘m.. subs*s!eng

i depresss
l?}ycd i
Len orag

| 38

;;’asof 96: cunces

‘ | mit, 104 ounces ; Hyderabad, 57 gunces ;. Burmz,azm»;
dféﬁm ﬁws Butma wiiere

Native ;mnmg ageratmm

q “ ff’ess may baheremeutmm;d M;gmm 5,4,01 (his mest }
e and mhe Kohét dfsmet C;kﬂ!c Pss;«zb; !q._tbe

ran 10300 feet m tb:dmm
tons: The other Sonrces of nhare eoncemrawn.§, ehpyﬁ 1 {ron
the gtcar Sambar Lake in Rs;ﬁnfam:, and from ﬂFB ﬁiﬁ panx. c siT
coasz ;racts of the pemnsala l‘be tor.al qxuna:y{fé @t i

-

:

NOﬁh-‘& est P‘OH&C&‘? 76 mmces Puaia'h .,-, e

.,

(Céfw amf Lcaa’ ores are: gxdely dacmuyte:L Copper oceur

b iy e
3 lj phcei !8 ﬁ)e Cb‘!‘d‘i@a Fll' o{ ‘hc »

, exttm: :

'ewhctemmmg%gz; ;)racuseic}n,a Iarge =
: Westem..

»e}"_é!so carn;d on in- K‘.

< {

_ 'm ’3@;@00 {ous. :
he bmhsanon ﬁ?&a@ gwcu for.

coﬁx:r ores. Specxal sites of old werkxng?' ar, .“. :
Madras A m"the Pamhmahals and Narako: “i

a

y}"fﬂ ,1,,.
entral  Province _and ¢ 8t Dhadka n°
) ' , _‘ \ ﬁ;kna has been ﬁnned iorm&ém Nw&r, a.nd Uda:pan Othermtnes
' bﬂw occur.near %ba&u in the Simia district.
Diay 'j,ds are found in the Kistna salley side of the Decc.m m the d;stncas
An: : ggtmi}&ﬁ at Ellore in the Madras Pr&dmg; in
Chota Nagpur and ;heﬁniui Provinces and i Bundélkband .Frém the Kistna =7
wal!ey the outturn for - 1888~89 15 mcoﬂkd as 93 carats. Th.c. xalue of the s
‘Wmmmds extractéd fmm the mmes in Buné, g ;
aéwa as 119,23;* 5
'Ihe chiet Ruby mines of Upper Bum are stuated m thc "'fv "“'hbonrhaod of
; ﬁognk and- hyazyym in the Ruhy Mzm &tﬂc's, the yaeid fromr which i 1889 e
twas 635 carats, - The yield of Spmas from t‘ﬁ sam& district was 4,49‘3 carats, '
—_OF Gem Stowes, may also bé?memmned the amber-like. mineral, lately named
Bammte whﬂzh occtlrs at Mamgkhwm i Upper Barma, ﬂ’h. y;eldﬁ wh:cﬁ for 1889

s

one (s fecely sttnaq’vd amoug 'he crysraﬂme roc ks of
pva.ncore, i.*E&iysm-e. Hyderabad, and the districts of

&n unmcns{, éepos;t emts eeat #
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2 the taih _y hnes in lmha, art have been conslmcted mth 2 ¥iew to the |
de pmeut o!' trade; ‘part for the pro:ecnoa of areas subject to fam‘ine,
and part again for military ptffpoee Mauy figes of course meet two |
;?o: mgfe oi fﬁese -ebjects, bat. as a rala éac!x line has been latd down in

pmmq‘ tlxr coumgfm of the ‘cam!try har ﬁeen eﬁected i
he wmmax ari

,ai Cahcut, aml these. Large projects have in the ené.
Jeérable delay, Ee;a now fully carried out. * To them have from
ded otber importan: trunk lfines, such as that from- Lahore to |
Ba}hqusne s‘ime, and thax from- Rimgoon ﬁr

} ‘had;{.ord Lan;downé. : %
below indicates. Jhg rmanner in which the main systems are-
@ortant subsidiary Tines, such as the Oudh and Rohilkhand (1864—
t Indian’ leway (!859-—l874); and. the Northern Bengal Railway
118-4.—:378}, by ctpas‘connecnons such as those between Agra and Bandikui, or
o Apngre and Kh&pdm The larger Native States have been apec;ally helpful
38 pféxngu mlway extension of this pature, Bareda- being first il the field, butf
_:ge&gﬂﬁuﬁ}z b; the Chiefs of Kattiawar and Rajputana, and: ‘by tbe mlers_’
: :md other Sm&& s : :

uble purpose ui mnecizon wuh the famines which
mie?gaggg‘ of country in India. In the first place the

from tlme to- tume a

congtruction of razlways isisefni (thgugb from the amount of hlgh mechanical skill

ant 9b]cct is secured by rarhriys w}nch :ms conslmctedeﬁ&h 4 view tobngi@g’

.,a

F-m hand a‘td the last great hne wlnch .’mds a phce i t&f

‘Qihet ;ksses of 'Otk) asa means of egploymg the

. '_‘ng:mt dem!pmss ed p
» Under-Secrelaty 1o u\e

comct with comemal centres the mmis wﬁi&m irabig to famzﬁé :;né

forward by the. Royai Famine Commissien of 1878—-—-3880 wlnth pﬁced be{nre the
Govemmemz well-considered scheme for supplying India with tﬁfnys ageésauv'
| for equahsmg the distribution of food’ stocks in’ years qiiucat scarcity.
The mdeags considered necessary by the Commission for security was m iles,
-against which there were in India on 3@1}& }nne :893 20,395 miles comple

Uamme

of Indtan ra;gways is now pmcncal!y qompleze.

5 e 3

=,

from the ﬁm but it was not until the Afghan war of (878 that the i tmport.anee Irom
a military point of viéw of rapidly completing the $ystem received practical mcngm{
“tion,  Singe that date the Indus has been brfdged at Sukkur, and the Lahore-
| Karachi line has been put in direct connection by rail with the outlying postof new
Chaman on the Afghan border; the l{mh Western Railway has béen pushed en
from Jhelum to Peshawar and has been brought ty branch and loop lines into fouch
with the [ﬂmner cantgnments of Kohat, Dehra lggml Kh{k_,_. Dechra Ghazi Khan,
“and it has beea arranged to Qmplete the fasf-link of the long iwe_that forms
the tﬁrect route from AttocE down the imn%ﬁ' sarachi, e
Bl 3 -L #

%ﬁmm:ul atrangements of the' various ?ihegue ‘based on one or other
o{ t&eg in ‘lines of policy. The earlier railways were ali made by Companies
to wlncﬁ the Govermrient gunfanteed a minimum rate of interest and from 1850

{ to 1869 the * guaranteed ' system was the only Bng in force, The costliness of‘

the arrangements led to a reaction, and between 1869 and 1879 the policy

favour was one of:construction by “the State,” Thé large establishments how.
ever ‘and the pecuniary liabilities entailed by State-eonstruction induced the Govern-
ment of Lord Ripen to mmate a combination, or concurrent employment, of the

m sy&éus pmuous*g in vogue, and this policy, elaborated in some cases by
pecu m m d:e: arrgngemeh& made fretmn Government and the Ccm-‘

* B

'fhe vake' of rallw:vs for mdn‘ary purposes had of Msebeen nnderstood."j-.» &
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