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INQUIRIES ADDRESSED BY THE FAMINE COMMISSION TO THE
VARIOUS LOCAL GOVERNMENTS AND ADMINISTRATIONS.

CHAPTER I,

-

CONDITION OF THE COUNTRY AND_PROPLE.

1. Rﬁx-rm -+

What s the normal m of pain<fall in your provinee? From what quarter does the rain come, and in
what months does it fa 'ﬂ? Give any returns you possess showing the average amount gauged in each month ; l
and state whence they are obtained, and how the registers of rain ~fall are bﬂpt. Within what limits can the
rain-fall vary without doing serious injury? What is the amount of rainsfall for cach month, and for the

whole year, which, ng from past experience, you consider to be nt for ame»ltuml necessities ?

mﬁn the d_ﬂ'e':::lg‘ugnmuuml operations depending on the due al of each of the expected monsoons

or seasonal rains? What is the gffect on the crops of the failure of any { of rain-fall, und
ave been produced ? ar as

what is the combination o );,a cireumstunces qunder which the worst resulls

necessary differences in the several districts should be distinguished, and sq)ﬂrﬂ-fo rmm supplied for them
page L

2. Pagr Favings Axp vass Evveors, P :

What part of the country is most subject to famine and freest from it, and why? What is known as to
past famines, their causes, their dates, their extent locally, wnd their maily \as tested by prices, mortality,
loss of revenue, and cxpenditure on velief ¥ Give, as far as possible, precise figures. Has the
suffered from any other destructive calamity, such as floods, frost, hail, locusts. blight, to cuch an extent
as to produce distress amounting to famine, or to crem any general and m ailure of the erop? o
what extent do famines in any past period appear to have affectod the nof the country, and
how long has t ectlmkdlz Has the m«fum of the wountry im apite of such calamaties?
What is the n increase in the population of the country, audlamjashubmay‘mdmdmdmu
6yfammo# - What dre the facts on w. ich your opmkm on tw:cpmnu is based ¥
wede separate voluma, “'mee Histories.”

‘/3. Aamcm.'rm buwwa.

du“” %}m«xm y;: pwsm uz to the averdge a;‘aa‘“;» ‘;qk dlstrick sider cultwation yearly,
gm:ﬁ vod crops from others y the average amount @ d‘oodmmproduacd r aere y the -
total consumption in the district of such grains; mmaaw bt that

]

-

has to be supplied-by import jn, ordinaxy years, How are these statistics collocted, what amount of yeliance
may plaaadfmlhcn, and what suggestions can yow make for dheir im ii"you have no statistics
on these subjects, give any approximation or estimate you can - - - - page 41,

4. ProTECTION M“Duouon'r.

What area of your province and of its several dut‘ota is protected from drought in an average
irrigation from wells, tanks or jhils, canals, or pivers? To how muck of this are g tg
protection complete and permanent, and how much w it on ﬁam Miu? Howmueh of the area so
pratectcd is devoted to ooa’ s, and what is the total amount of Jrom that area? }P?aat is the

ecquu-ngm 5 than food )mﬁdwwlhpowwthpopﬂmw Eammal' !

upposing canals, tan and jhils to be utilized to the Jept in the highest
what extent qftiemﬂry would be protected from drmﬁshaym when :hercwasufmdm of ﬂqm:n
: m .
'\/S.Snumi'ow(}'mm ! * V'
Wpat graing the staple food of When are sown und harvested, and what
mawwm amﬁafm M.wﬂwkm,fmhrawmmmﬁad‘m'\
m&cmmhmorm! -2 ’ sty O . pgeMQ.\
; ﬁWMqun. ' . :
mwgwmummm da.uq;' and what is the
weight of manure given to the acre (1) v land o mwdg )ahd Uy
mumad? Mﬁanymm o-gnorf ate it _+ page 168,
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anything exhibited the imitation or adoption of which would have been wseful to, and practicable by, the
ordinary cultivator?  And, if so, was there any willingness to imitate or adopt such improvements? Have
you observed that there has been any deterioration of the soil, or that erops are worse than they used to be
within your own ecxperience? Does any such question specially arise wn case of irvigated land? State
specifically on what facts you base your replies.  Where there is any popular belief in such deterioration,
state what facts are adduced in support of it 2 e - - - - - page 177.

/8. PROPORTION OF 1’01'01.&& ENGAGED IN ASRICULTURE.

What tion of your population is agricultaral, that is, either diveetly, engaged in the cultivation
the soil, ﬂffm in combination with some other oceupation, or deriving ﬁml f income from the lan;{
Aund of this class what proportion live entirely by the profits of the cultivation “of their own landy and what
proportion support themselves wholly or in part by_ﬁe&d labonr _f&r others ? - - - page 227,

9. DALy 1wk AN CIROUMSTANCES OF CULTIVATORS.
: AL

. What is the ordinary economic condition of the portion of the agricultural population directly engaged
in the cultivation of the land and possessing qnwzm'cmry or oceupancy interest in dand?  Illustrate your
. reply by giving the actual facts as to a few typical instances of such persons taken from _fo?;or five different
i mpu in several districts of your province. State, with regard to each, what arec of land he holds for
tillage or grazing, what his family consists of, what amount of . food grain and what value of other produce
he raises on an average off fis land in o year, what rent or revenue or-cesses he pays for his land, what
expenses he inetirs in hired labour {otherithan his own labour andsthat of his family), what amount he spends
in a yeardn purchases of necessaries which he cannot produce on hs land, what fand of house he lives in,
how many rooms it possesses and how many out-howses, what quantity of cattle or other live stock he possesses,
what other property, and what stock of yrain. How does he dispose of any surplus income, whether by
hoarding or kndiiiﬁ his money, or investing it in orncments, Or spending it on marriage ceremonics, or
otherwise? What are his debts, and to what vare they eommonly duc? State what proportion of the
agriculturists of your district you believe to be in debty and what proportion their average indebtedness bears
2o their average. yearly income. Endeavour to-obtain the opinions on these points of well-informed and
trustworthy Native residents of different districts, and in submitting such opinions explain the position of your
informants, and the probable means at their.command of forming correct conclusions 2L - page 237.

pt : » 710, Sysuexs or Laxn Tesue, .
bﬂcn&. the tenures-of 1 (proprictary and ¥ ney) which are most common, and as e as
" you can the areaof cum?nted Imlé, held b_gm kind q: tenure. How far does the character of the“t’:n?ure
ar to affect the economic co -a: the person holding it? Are there any conditions of tenure (such,
. Jor instance, as unrestricted freedom of sfer) which might be changed with advantage to the holder and
without injury to other parties? NG T e - - - - - - page 324,

e e 5 11, Iyeroyesxws by Land OwNess, o
1476 the holders of the.above téwlives iehe habit of carrying outsmaterialéimprovenients, such as diggin
- wells or channels zafceism:'u order to use ‘the Wer{s‘u acanal? Are their actions in this respect queinces
most by the secuPity or ihsecuritl] of thélr tenure, or by their wealth or poverty? Or are there any other
reasons which hinder such investments of their labowr and capital? What have been the effects of recent
 Land Impvevement Acts?  Have they tended o enlarge or narrow.the making of advances by Government 2 .
 Does the condition of the country render it desivable that the operation of these Acts afumldy be facilitated, -
~or their scope Phlarged, and oﬂv‘!tkm any apparent difficulties in the way of doing this that could be
removed ¥ Is tﬁej'.-tiic:ﬁand Jor interest ow Government advances obstructive or prokibitory ?. - page 349,
} i LU SR L ! ) 5 . :

s r
.

12, Exrxct o tne Law ON ImPrOvEMENTS 18 LaNp. -

! How far is the landowner's or the cultivator's readiness to improve the land checked by any operation
 of the law? I the digging of wells checked in any such way? How far does the expectation of having to pay
ineroased revenue or rent in consequence of any improvement check the execution of improvements? page 362,

- .

E ", ",‘.‘ } ! 4
B P 18. IxcmeNcmvor Laxp REVENUE.

o 3 & v R L g o - & i1 - %
! f/l)i’hat is the general incidence d'la:&em; “on the cultivated area, both for ghe arable land_as a
| Vwhole andyfor thedifferent clagses of suoh land (irrigated, dry, §c.)?  What propertion does such revenue
bear to the value of the gross uce?- Iy the incidence on the various classes of land fairly distributed, or
would you propose any m-adﬁw{mm of it¥  When was the assessment fixed? Has there been any practical
difficulty in realising the land* revenue as wow. dsséssed? At what Bates are the instalments of revenue
| payable, and what ion. do these bear do the ordinary periods of harvest or of yealization of rents, as the
¢ _m.mgbe? Dotke;werdmmu&mrtkfwwn to the value of the several ts from
which the revenvesor vent has to be made good? ""What vate of interest, if any, is charged gn land revenue
in arrcar? - - . - i - - - - - page 364.

-

: Pe Vini, Z 14, Price or Laxp Axp Avienirion or Estarss. - _
5 What is Jﬁ%% ) mpef acre?  What amount of land on an average'is :oldmlf_'yyear
o

for arrears of revenue and de court? What ity of land has been transferved in
ilmwzwmulandmn:?ﬂft landlords ¥ QN_GNW { ML i - pagoyg
s ‘ .. o S sl 185, “Vf_leﬂ_.-or ‘Lasoug. i v s R
What are the wages usually paid o hived field labourers? they paid in kind or money?  Give

the rates as far as you can for the chief kinds of labour in ordinary years. Is the hired labourer usually able
‘to subsist with fair ease on the grain or other payments he receives at harvest and other periods during the
intervals between such payments, or is he frequently forced to borrow MfmepW? page 418,

1 ol B

e

. &
J G "

.t

x ¥



v . |

A ' 16. Price or Foop GrAiNs. ‘ 5,

What is the normal rate of prices of each of the chicf staples of food in certain typical districts?
What is the usual variation between the prices at harvest time and other times of the year? What rise in |
price would indicate the ch of alarming scarcity? In past times of severe scareity what effect fias
been produced om prices; the rise been sudden or gradual, and has it affected one staple move than another ?
Or has the rise been of such a character as to tend to eqhalise the prices of all staples? - - page 431.

, 17. Trave axp tae TrapiNg Crasses.
- What is the state of your provinee as to the activity of commerce? Has it an energetic and eaterprising

‘trading class? Do any of the districts subsist mainly on its own resources, and export or import litthe 7 Or "
*ds there an active and constant ebb and flow of trade? - - g - - - page 446, l
0 3 71 18. RoAps, : 3

What arc the nafacuta your province as regards the means of communication? Do bridged and metalled
roads connect all the i ant centres of trade that should be thus connected? Ave the voads in good
working order and sufficient for the traffic on them, or not? Are they open through the year, or closed for
wheeled traffic in the rains?  Is the ordinary means of conveyance by wheeled carriage, or by me& bullocks ;
and if by wheeled carriage, is there a sufficient number of carts in the district for all its wants?  What is the

o ordinary cost per mile of conveying o ton of merchandise either by wheeled or by pack carriage ? page i«i“-“"ﬁ ’

. A
¥ 19. Rammways, t .

To what extent are railways developed in your provinee? — What districts arve not traversed by then,
and what distances have to be gone to reach the railways from the districts furthest from them? Are any
districts so much isolated as to make it desirable to extend railways to them to facilitate the introduction of
Jogd in time of famine? Has the effect of the existing railways been to equalise prices and stimulate trade to
any important extent?  Give any facts that support this view - - - . - page 475,

e

-

-\ 20, Warer COMMUNICATION.

If there is water communication in your district, give an account of it ; what kinds of boats are wsed,
what their number is, what the nature is of the traffic they convey ; state whether the navigation is capable of
any improvement, and whether it is conducted on natural channels, or by canals, and if' by the latter, wnder
what regulations.  What is the ordinary cost per mile of boat carriage for one ton ? - - page 4806,

+  21. Neep or AppimioNAL COMMUNICATIONS.

Is there any portion of your province into which, by reason of the want or the badness of the rouds or
other means of access, or of local or temporary disturbing causes of weather, &e., it might be impossible or
difficult for unassisted tgade in time of scarcity to throw enough grain to feed (say) one quarter of the

ndation for six months? If there is such a part, state where it is, what is its area and population, and
what are the special difficnlties to be overcome, and how they might best be removed - - page 497,

<\ 22, TeLeerAarH1C COMMUNICATION.

To what extent has telegraphic communication been established between the elicf towns of your
province? Having in view the value of rapid communwcation in time of distress, are theve any important
lines which it might be desirable to construct? - " gt - - - - page 602,

23. Dexvopation or Fomrest LANDS.

Has there been within the historic period any sensible denudation of the forest in, or bordering on, your
province?  Can it be tested by statistics showing over how much area forest or serub jungle has been cut
down? Can you state any specific facts which lead you to think that such deforestation has caused injurious
effects in any way, cither in respect to the full of rain, or the abundance or permanence of water in streams,
or wells, or the subsoil, or the denudation of the surface soil so as to render it unfit for cultivation? And
what injury has been produced, and to what cxtent? Can youw adduce any direct evidence that such injury
as you think has been caused by the clearing of forest has been remedied by its reproductiont  If* you think
the clearing has been injurious, what steps would you propose to take towards reboisement?  Showld it be

" done by artificial planting, or by conservation of the tract, so as to heep out cattic-grazing and fires? Can .
such conservation be ¢ffected without interfering with any vested rights of the people, or with thetr consent, if
interference is neeessary? Which of the two methods would be easiest, cheapest, quickest of operation, and
most ¢ffectual?  To what extent and on how large an area could either method be followed? - page 505,

24 axp 25, Fawmne Morraniry, ' 'tu

Can estimate be made of the number and proportion of deaths which are the inevitable uence’ .
0 faxn::ym being due dimdg to starvation, but to such privations as adults in health can bear m_f@ %
ét which prove fatal to children or the old and sickly ; or to such diseases as follow in the train of” famine -
Srom eating unwholesome food, roots, berries, leaves, &c., or arise from other and obscure causes like cholera
and fever commonly concomitant on famine? What statistics exist as to past famines to show the depopula-
tion that they have caused, and how far it is due to an increased death-rate, to emigration, or to a decreased -~
birth-rate? If any ial census was taken after the famine, state whether any trustworthy information was =
obtained as to the different classes of lation which have suffered most ; whether the 2 of 1 a

 famine affect certain clagses more or less sevewely than its later stages; whether the mngm ey
gredter males or females, among adults or children, to what extent the birth-rate has been vd ;
and how far local i s, peculiarities o, admiqifmsiou,prm,gﬁmﬂfl soil, water, density of popy.
lation, systzms of cultivation, §c., have to mitigate or intensify the inevitable cffects of ty. ropy
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ﬁ recently been imposed on the country of which the Government has p

vi

_Af no such census was taken, state what information is to be got from the mortuary returns jor the
embraced by the last famine in your province, as oompnnd wu!a ¢ m Sor m-dwmy periods, and what
Mwmmybcdmmﬁmthmrﬂw 5 A3 - page §26.

26, LocAL REsPONSIBILITY AND FAMINE Exrmmrunn

It has been laid down by the Government of India as a settled principle that kaaiﬁuucml responsi-
bility should be enforced in the case ofafamm as far as possible, With this view, special taxation has

mutual assurance fund which will be avmlafie Jor tﬁc benefit of the people I
may actually fall. But it has been recognised thet it would be preferable if some
could be made more strictly local, both in its levy and its application to relief p

. Can sugge
any way by which it might be rcudered practicable to provide that where State funds mmﬁm -

the relie amine, such expenditure should be recovered from the loml::}y' whiclh has benefited by it under
any :yst{mq’z;' taxation (in modification of or in substitution for that recently adqmd wot in bqyddtm to

it) in a manner that should bring into operation a sensc of local respomsbds(y, direction of securing
the lives of the , and second, of protecting them jfrom unnecessary eapenditu re o ow eould
such a pri be upplwd toa mller area than that of a province or dﬁc aﬂpmdltuw'
ina smgk district or subdivision of « district be recovered from that £ or aubdim by such special

taxation wholly or in part, or under any special circumstances, or in rqforem to any class of the community
requiring relicf, leaving a smaller or larger portion of the charge to be made good from the province or

presidency at large, or from the resources of the Government of India? Gould any phm be suggested under
whwl, subject to similar limitations, a municipality might be required to bear the cos ul£ eeding its own poor?
What bad of special local taxation should be adopted for this purpose? What would be the probabk- effect

(1) on the minds of the people, (2 on thetm of officials, of the knowledge that the cost of famine relief

expended on their behalf or em wou ve to be mouped by local taxamm' Is there any reason to
that the sense of lo retponabduy, if it could be brought to bear, wauld not opemtc beneficially in

the caselof relicf of the distressed portion of the population in India? - - page 534
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- What is the. M stem of rain: W‘Mﬁﬂw? M&M guamr Jaes the m‘me cmdin
quiatmt&cdauufa ?  Give any re ycduiﬁoﬁmﬂ;' -.
udmdwmtkyam'obtmmmdmm s 0 w&de the
rain=fall vary without doing snm? #Mal is the amom of i fwu&muh and for the
whale year, wﬁmﬁ. Judging m# u,you consider to e sufficient for agricultural necessitios.?
What are the different agmu depending on the due mnm( mcﬁ of the expected monsoons

or seasonal vains ! What is ¢
what is the combination of e

mpl of the failure of any
hich the worst
M_vmari; differences in thnnanl dum should be duhugwhed M rdm: supplied yor them.

elements of' rain-fall, and
produced?  So far as

u"{m”

-

: PUNJAB.

Thea;ain fall is regmtered at the head-quarters of each
tahsil and district. At the tahsil offices the obaerva-
‘tions are ¢, and the registers written up J
of the native revenue clerks under the supervision of
the tahsilddr. At the head-quarters of each district
the observations are similarly nnde either at the
tahsil or. sadar office, #

At majority of these observi sht,lons

aggreglhng sHout 150) the gauge used gm-
the rain-fall is a )t‘s lindrical copper tu
wh1 the rain-fill is collected from a. wide nel

The depth of water in the tube is measured by a

metal seale. The dim s of the tube the
funnel are so adjusted that one inch of water in the
tube represents a fall of one-tenth of an inch at ‘the
mouth of the funnel, that is to say, on the surface of
the ground. At a few stations more elaborate gauges
Aare in use, o
" In addition to these weekly reports by the land
revenuo establishments, a system of meteorological
observations is carried out at the head-quarter medical
d:s ensary of each district, and reported to a selected
ical officer at Lahore, who fills the office of
Meu. lagical Reporter to the Punjab Government.
These observations are ied on with aceurate in-
struments, and include, besides the rain-fall,
. and temperature of the utmmphﬂra,
sures, and the wind ‘directions ; und nre &
in an annual report nddmaned to the Punjab

midity
e prese

It ‘is notewouthy that the rain-
lnn;' revenue establishments, thohghmm:d

R

- the provinee on its north-east side,

g

rongh’inm'menm and by elerks on small pay, agrees
well with the more detailed and scientific observations
Inst described.

The rain-fall of the Punjab, like that of the North-
West Provinces, is brought to it by wind currents
from the east and south-east. A portion of the .
may be due to the south-west currents e
Indian Ocean; but so much of these as contribute to
‘the Punjab rain-fall seem to strike the eastern currents
at a point east of Delhi, and are deflected by and added
to the latter.

It is a proverh all over the Punjab that the east
‘wind brings rain. This is bouh of the sutumn
and winter rains, I gather Dr, Neil's report

“that his observations do not corroborate this fact in
respect of the winter rains.  But the fact is notorious,
even in winter, that rain comes with the east, wind ;
“and’T have no doubt that in due time metaorologieil
observations will confirm and explaip it. >

The province has two well-marked miny seasons ;
the autumn raing, which psunlly commence at the end
of June and last into the middlo of September; and
the winter rains, which occur prineipally between
January and March.

The average annual fall in each district, and more
especially the average nmount of the autumn fall,
H!pends mainly on its distance from the base of the

malayan tracts, which stretch from end to end of

o following
able illustrates this, It shows the way the rain-fa

of each doib or delta decreases as we recede from the

uom@ﬂ K : i
* 5 ¥

" =@ ®» ® 5 & ' £ ¥ % Inches | Rainfall

hills :— 3
From East : 2 ra s PR j“To er.
. K et Y BETWERY TILE RIVERS
BETWEEN TIE RIVERS JUMNA AND BEAS. W::ﬁm{w mﬁﬂ:;"g' CIIENAD AXD
- - g. 5 . L") ] a ?
. Ln E %E 5 ¥ &
_ STATION. § STATION. Ei 1 sm-ngu"f @ j STATION. E i STATION, E j. BTATION. E ’
jeil i
& | a ? Eg ggg ng ) 4 ‘g‘
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] . ] 1 1/ TS
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'!w mnnlml. In the Delhi
sions they are usually 4 inches out. of 3
Y ntane tracts of the Jullundur,

%% Lahore divisions they are 5 out of 30 and 35;

how muny mches df'iﬂn"‘m ne m
- On the ‘other hand, the descnptwn of the years

y that i
For the antumn (kb

s

Ii portion of .Jnmandluﬁng,
;f?';;a'.‘-:'-.

the momdlmmﬁomg::]ﬂls%‘ Dfﬁ%‘g fa

shp nurth n -
_ ﬁ? y.sa&m  Shaip b& g

romuved ont-of 18; -"ﬁ"

Mooltan 1'c bf : \ t'lm low tempéra

au?ofthe ofwn!n Hu_

southernmost w :
equal in value to gﬂ:rwn'
hea mnaﬂ%h
It -' ornenrl

searcity which have occurred in the Punjab, and of time; but if the
themnsatwhichmh:isesaanmltoeachmg,or whiich both i uut!m autumn millet onwhieh
injurions toit, go far to suppl themformst!mrﬁ;mred the wheat is sowu, the country 1 at. one blow a
‘suminarised, tion is as follows :— In the same way famine g

crop the most favourable
nnndmunn are falls of mneommmcmgut Mmdnf themﬂywlth tWo e‘popﬂatonge‘

thbmnks
to the' of September. Thetotnlﬁ!lil

|?iqmﬂantm:ﬁuumwtnt;onol’moduz-mantlna.\*.

ein’ternls gtated.

v, _unfsmralﬂecnnd:nonseonmstmthe

0 ﬁwrhnlfuhheaummnrmnainhlymd

ys comes i
Buﬂ‘ mﬁgaesout with*tho kharif, That is toay,

of the khgifmqy fail owing to short rains at nhe no

later rain fails nbsolutel

ﬁnr’u food su ont
thethe k bema these late autufn ens

G

A

*

";

December. The winds usually blow from

"' G
0 gold Yy, are

Jaﬂay.-—'l‘hu i the ooldast month of the year, 1871, these same districts had very
thronghout the Punjab, and usually more o than Nos  accountifor this by the |

'nmth-wan;.m-ly directions, but, as“in the eold season., it

this mon*hlis lndaad duﬁng‘ duoh ns Delhi, Gurgaon,
loeal influences, excaedanmch. In thombmomnne districts

,and I
t that ﬂ:ﬂestnrl um::ts !
powerful that moisture far

¢ mountaingy beyond the dis noted. The
amount of Fain in the more southern districts,

does not" m

- gen
| of low pressure, whither win;l currents of " Jjs w lentiful, from the reasons given ng)va,
egrees of saturation and fempers- } ovwgbt.em and north-western dlfltrlcta fall is
tuns blow and mingle. A good of this was usually tolerably pletiful. This will depmd of
~shown in January 1874, on the ai and 22nd of the course greatly upon ‘whether the area of low
i munﬂ: the north-west frontier the wind hadbeen  may shift towards them, and thus cause a rnsh of
stly from northerly and m&terly wind currents in that direction.

Mu; while on the north-eastern boundary, from

below and throngh the distfict of Ludhiana, the wind

came from westerly sources. These currents, im-

pinging and uniting, deflected towards the more

enstern distriets, and there; the regions being colder,
their moisture.

A cold wind from the hills meeting a warmer

- "®f moistare, and a continuance of this wﬂ] bring the
.mmstnm balow the dew point gf point of mursthq

 fewidro

of 5%0r 6° than January, The winds, thongh varia
blow mostly from northerly and westerly divections,
“and the rains are due mostly 10 the same “causes as I
have mentioned in my rvemarks for the previous
month, The largest rin-fallswceur in the submon-
tane distriets, The largest full during vhis month in
Lahore (467 inches) oceurred in 1877 ; so also in
Rawalpindi and in Sidlkot in the same year. In the
‘oastern - “the fall does not usvally reach
‘ong inch, and the same remark applies to the more
B rn districets,
'\ Marek:—~The mean temperature of this month
exceeds that of Febroary usuall hy about seven
The parnmm in the sun's rays begins
The winds, still ' variablé, beégin
b h}m‘rmm-o ﬁ'equently from. ulmriyoourcas as'the
G ol’MaﬂHmd Western India to increase,
e ‘but northerly and wwtquycurrenta revail. Ttﬂ
T erage Lahore rarely eds two inches
A ' ‘2 ueldﬁ: , renches that amount.
) ‘this month of 1868 and 1869 the r
“montone districts'and a few others was very consider-
ab) 'p:d guemnpreyalemeaﬁwmdeumm
' T“ the great north-éastern bounm.
: T byomter-oun&u. In March

current from the plains will serve to produeé ueh—
. pression of temperature with consequent condensation * ocensio

d a fall of rain will be the result. The raunge of
n-fall for Junuary extends from a maximum of
he submontane distriets . was

,—This month is warmer by an nvefm

11 in the sub-

-

il.—The moean temperature of this month
exceeds that of March by about 11°; The wind
begins to assume more southerly directions, but is still
variable, The rain-fall varies very much throughout
tha province. T the more southern districts and on
the north-western froftier seldom exeecds one inch,

s mot even wench that amount,
iots usuarlly fure better, thotigh

Ny placos doe
aaster

prbry "‘g
' his mon lms a inesn inerease of abeut
10° thlt of April." The amm t of rain imeu
'kry e dMut yenrs durmg is month
]869 1870, 1871, this month
t. rainleas ¢and in 1874 75, 76.
little fell, at »mvdom periods, - In the years. ms?my ’
1872‘nnd in the present year, t%nfalh for
this mom.h hawe been véry siderable.
to my report for 1869, I find the following remark :—
“The most remarkable difference in the smount of
“ painis obsefvible in May as compared with that of
me month for the two previous ymm‘durm
“ me it 80 happened that a certain amount 'of rain
i1 ﬂﬁll-o inf dmo:; ev:rdy district d‘n vince, The
“ meter show ter nctuahons of pressure
“ during the month in% and 1868.% It is to bé
obgerved thint - the month of March of 1869 was
unusaally rainy which, due, as the cold weather rains
“are, to local influ cipally accounts, partly at
least, for the scanty. the May followi
Turning to the hhle of Directions of Wind,” for
1860, 1 find that the winds were with unusual fre-
quency mm'ly, as for example at Sidlkot, and  this
will acco ‘the absence &f rain in the submon-
tane _ di . The wind ents - were blowing
towards the aren, of low Turning to the
NG oror AR, o g 3 wm"‘“‘“““‘ it
more p t5 the agea of low there-
fore been more custward, 54
M-v-'.l‘huutheh monthofthe year. . The
umount of mm which falls during this month is sub-
jeet to eat variation. In the report for June
‘187&.,1 the following observations :— It is

»
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B “ most | interesting to con this month’s (June of Jaly 1878 in the same station was m.miytfime Citas
' “1873) weather results with those of the sume month ~ times that amount. On examining the wind charts

% for the past four years” In my report for June: for these perieds, we find that during the early part
1871, I wrote as fougm'a——“The-rgn‘mnﬁ;g this  of the month of 1869 the winds blew most frequently

'. “dnonth wds unusually large in “the eastern and - westerly directions ; and it was mot till the
[ “ south-eastern dish‘ictnyand inthe hills, Thecause middle of the mouth that rain fairly set % with the
~ “of this was the almost entire prevalence of tho change of wind to south-east. 1, 88 regards

“ south-east winds, These south-eust rdin-bearing July 1874, I wrote :—* Had the south-west monsaon
““winds, blowing as they did along the great taountain < * been more powerful, less rain would have

“ boundary of the Himalayas, ﬁﬂl most of their * “ fallen in the distriets north of el and

“ moisture precipitated to the east of 74° longitade., * to the east of the 73rd degree of longitude, inasmuch

“ The south-west winds to the west of thig, on the « 48 to the west of this les a. dry arid country, in

: “ other hand, meeting seldom with any resistance from  “ which moisture (in the south-west wind) is ab-
“ counter-currents, blew onwards towards the north- “ sorbed.” "

“ western boundary of the province, over a large August—The temperature of this month differs

“ tract of arid country, and had little moisture léft in ~ but little from “that of July, . The rain “which fulle

-  them by the time they reached the great Sulimin depends of course upon monsoon influences. In this

! “ range as south-castern deflected gurrents. The month of 1868, there was a great scarcity of rain in

; “ districts north of the 35rd parallel fell short of their the more southern, snd in many of the submontane

| “ usual supply of rain, and it is most likely that, with districts, Take, as example, Delhi and Sidlkot. In

“ the sume ,fredominnncc' of south-easterly win 1867 Delhi had 7+4 inches in this month, and Sidlkot

“ this state of matters will always maintain, as it will  26°2 ; whereas in 1868, for the m'ﬁ? , Delhi

ese

““ also in the case of districts lying to the west of 74° had only 0°8 inches, and Sidlkot 9°7. results

{ +  ® longitude. As the Gangetic current waxes stronger  were due entirely to the greater frequency and foree
“ or otherwise over the south-western, the greater or  of the ecasterly and south-easterly currents in the
% lese will be fhe fall of vain in June.” former period than in the latter, :

‘Quoting still from the report of 1873, “The table tag &{:iﬁmbw.—-l’hu westherphenomena for this month
of results shows at a c+in how far the mbove are also under monsoon influences, The south-easterly
remarks are confirmed by subsequent .obser?ﬂou. currents begip by shis time to Jose their force, and the
Take for examwple Ludhigna. I June 1871, when + south-west mousoon prevails, In my report for 1878
east and south-east provailed, there was a fall.of gver + I wrote as follows ;—* The south-west monsoon from
10 inches of rain ; yhile in 4873 for the same month  * the Arabisn Sea meets with hitle obstacle, as it
there was a fall of only a fraction of an inch,, With  blows over the Gomparatively arid plaiug to. the
the other years for the same month there will befound  “ east of the Indus river ; and ss it blows on ards
‘shades of difference whieh correspond to the pra- “ towsrds the great Himalayan boundary, the failing
valence of the rain-bearing currents or otherwise. “ south-cast current is unable to deflect it,. 'l'heuo

The same remark applies to Sidlkot, Lahore, and ¥ facta show why there are luter raing in. the north-
" Rawalpindi. . “ enstern. distriets than in those further to the south,
July~-Owing to the rains this month is slightly “ A refercnce to o map will shew that ghe remaining

cooler than June, and the daily range of temperature ¢ moistute of the combined enrrents gets dammed up,
is less. A8 a general rule, the monsoon rains do not  © as it were, against the greaf mountain houndaries,
setin in the Punjub before the end of the first week “ and falls as rain in the valley boundel on the west
of this month. At all events this is usually the.ease by the great Sulimin range, on the north by the
with the, digtricts north of the:30th parvallel. As  hills north of Peshiwar, and, to the east by the
regards the amgunt of rain which the provinge will % continuation of the Ilimalayan rm?e." ,
receive during this month and.thg following, we have Qetaber.—During the early part of this month the
tolerably definite gfid trustworthy data.atseommand.. “monsoon breaks up, and a little rain fulls throughout,
Depending as the rainsfall is ngon monsoon inflyences, .the provinge, sometimes in considerable qunntilz in
and gecoguising the faet that two vain-hearing currents, — the subwontanc distriets.  This fall sometimes does
soug-quuwru and south-casterng aflcct the eastern - nokoccur till uhout ¢heé middle of the month. Westerly
and northern parts of the Indiap Pevinsula, we have winds are most freqaent.  ‘The areaof lowest pressure,
only to discover byobservation whether the eurrent.  about this period, seems to be along the Indus v’allei.”
is.more or less powerful than the ofher, OF the two November—This is the leasi rainy month of
soon_currents, the south-cast o Gangetic eurrent  year in she Punjub. A little falls occasiopally dn the
is the one upon wlnio% the Punjab dgpends most for . north-western aren of low pressure. The, winds five
' rain, Inmy report for July 197351 Wrote as follows :—  variable, but most frequently westerly, ;
“A considerable amount of rain fell in most of the ™  Dgeember.—The winds wre very variable during
“ eastern distriets, fnd the  obvious¥cause was the this month, bul westerly currents are most frequent.

-

) Lok p_g;vp]nﬁee of the ruin-hesring currents from the A little rain usually fulls about the eud of the month,
“ ?i and gonth-east,” b4 callod the Christmas rains,
 The fall wnasebserved to be most cop in the The following table is intended to show how lm}uh

more eastern districts, in some of which the fall the mean temperature of each month differs in increase
nearly doubled the mean of previous years for the or decrease from that of its predecessor. A glance at
same month, If we compare the falls of July 1869  such a summary will show that during the first gsix
and 1873, we notice that north of latitude 30° the fall months, January to June inclusive,.the greatest
for the former period far exgeeded that of the latter, monthly increase of temperature oceurs in April and
while in the districts south of that parallel, the mins  May, und the greatest decrease during the latter half

were, in 1869, comparatively scanty. Thus, at Delhi  of the year, in November. January is the coldest
4 the fall in July 1869 wug only 65 inches; while that month, sad June the hottest.
. ok : { - : s
: : & " ‘ § .
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6035 | 6874 | 8096 | 'e0ual 6521 | 5645
. 5583 | 63:59 | 74'56 | 8548 61490 | 53:60
5875 | 6708 | 7857 | 8877 } 5335 | 5441
5072 | 6719 | 7871  88:78) 8- 6388 | 5473
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e A - NORTHJWEST PROVINCES AND OUDH. _

;ORI B . trustworthy observations from the outlying stations
; W”"‘“‘“ or 7z N.-W, Fzo '“mﬁ’mw begnfjo gh:mrad Sinee then weekly returns of
. The first subject to be treated will be the history rainsfall have been regularly published iu the Govern-
‘;f'pin-fall observations_in the North-Western Pro- ment Gazette. -Inrg:qlh many of the observations

vinces, and their general as regards acegracy.  continued to be of a doubtful character three or four
s = Th ﬁgl‘l'fullow the tvo chief sections of the 'l':roﬂ,‘a ‘years longer, I;:t. in 1868 th an to be checked
~ dealing with the detailed distribugion of rain-fall in, by Dg‘ﬁohj' of the Oudh Department of Seience,

space and in time respectively, tables showing “hnd since have been much more accurate.

the a monthly and annual rain-full at a large In drawing up the tables of average rain-fall given

number of stations will be relegated to an appendix. in the appendix, the records for the North-Western
- Mistory of Wau Observations in the N.-W. Provinces have been assumed to begin with 1864, or
Pr vinces and —The first, attempt at a syste- the first year after 1864 in which the observations
matie record of the rain-full of the North-West Pro- appeared to be fairly accurate. Similarly, in Oudh,
. vinces was made in the year 1844, In earlier years the records are supposed to commence in 1868, those
- varions independent observers from time to time of earlier date being ignored oun aecount of the
registered tE: rain-fall and other meteorological mnumerous errors contaiv. In the case of the
P ena observed at the stations whepe they sudder station of each distriet in the North-Western
*  resided, but their «whservations were generally for Provinces, the whole of the observations haying been
~_ such short periods, and so desultory in character, us  taken under the immedinte supervigion of the Col-
.-@. 1o be of very little value in subsequent investigations. lector, may be considered equally aecirate, and for
A notable exception to this general rule was the these stations the average rain-fall for the whole
meteorological register kept for two years at Benares  period of observation, as well a& for the fifteen years
by Mr. James Prinsép, and published in the volume (1864-78), is given in the table. It will be observed
of the Asiatic Researches for 1823. Mr, Prinsep - that in very few cuses is there any considerable
able to-deduce from his observations more ace diflerence lﬁlﬂen the two iverages. '
values for temperature, pressure, and humidity of Rain-gauges used—Before proceeding to discuss
the air, and for the daily and annual ranges of the the distribution of the  annual rain-fall over the
barometer and thermometer at Benar “werg provinces, it may be well to state what is known'
given by any subsequeit observations until a regular  regarding the ficcuracy or inaccuracy of the gauges -
weteorplogical observatory was established at”that < “hy which the rain-fall has been mcasured. Wﬁut
B station in 1867. As regards min-fall; “however, a form bf gauge was employed before the mutiny I do
* period of two years is ‘mueh too short to allow pot know; but sinee then almost all the instruments
- " a correet average to be deduced from the obferva- in use have been constructed on the principle known
' tions, and therefore Mr. Prinsep’s figures can furnish  as Fleming’s, A gauge of this kind consists of a
~ " little' or no information ¢that would be of value in  wide conical funnel, ending below in a eylindrical
., 'drawing up this reporl. £ »  tubeof smaller dinmeter. 1In this tube moves a flogt
. “After the great famine of 1888, the attention of the , edrrying a graduiited rod, ench divisiow of which
. Board of Revenug appears to have been directed to  corvesponds to a tenth of an inch of rain, The
 the desirability.of obtaining.numerous observations = instruments have beem” made gt the Roorkee work-
“ . of rain-fall from every distriet in the provinec, to ghops, and, s a rilé, they are capable of giviﬁ fuirly
+ 4" ‘enable the members of the Board to estimate the acurate ‘Weasurements if properly used. One defect
- probable character of the erops of each year, and. they.all have is that they require a'certnin quantity -
< the revenue-puying pawer of the cultivators. With  of‘water to raige the flout and bring the zero point of
~~this object in view, a rain-gauge was set up in the the measuring. rod up to the fiducial “mark. This
i of 1844 at every tabsil or reVenue sub- quantity vaties with each instrument, and, in most
- division of a district. A year or two later the number  cases, no allowaned has been mmde “for it. Angther
i3 -/ . oy . ® n, S .
. of geuges was increased considerably, one %ﬁh}g cause of emor is “the ciraymstance that the rod is
. placed ‘at nearly every police station or thiinn. Thus  graduated only to tenths of an“inch, and nearest
- organized, the system of observation comtinued in  division gimply is recorded at reading, ht
operation dowu to the year of the mutiny., The falls of rain under-*05 of aw inch are thefefore
registers were sent into the office of the Board of neglected; and, #8 these are by no ymens fare,
Revenue, and were published, cither in full or as an  especially in the cold weather mouths, the result is
abstract, in the Board’s annual reports. An abstract that, on the average; the obServed ﬁﬁures are slways
of all the observations tuken between May 1844 and  three or four per cent. helow the truth. - :
October 1850 was also published in a separate form,  No attempt has beet made 10 correct this error in
i "but the date of publication (probubly about 1853 or the observations; but the tahsili returns, with all
. - 1854) is not stated. very improbable figures carefully weeded out, have
ooy During the mutiny year, 1857, and the three ‘been taken as fhey stood. In order'to obtain more
i following years, owing to the disturbed state of the correet averages tﬁa.n those given, seven per cent,
: country, no record of the rain-fall was kept at any of might be added to all the figures for the months from
the revenue stations in the plains, and the records for  November to May, and, three per cent. to those for
the ﬁmr preceding the mutiny, 1856, seem, as a rule, the remaining months, * Neglecting this small error,
to have been lost. From the Himnlnyan districts of and assuming that the obServations have been faken
- Kumaun and Dehrs Dun, to which the rebellion did  with a moderate degree of care, one sees that the data
not extend, we have a few registers for the years furnished by the 233 stations, situated on thg plains
.~ 1856-60, and these help to fill up the break of four or within the bounds of the province, and  whose
" five years which exists in the registers for all the rain-falls are given in the appendix, are sufficiently
s er stations. " numerous to sfford as exact a knowledge of the
g fall observations were re-commenced generally  distribution of rain over the plains districts of these
o over ‘the North-Western Provinces in 1868, and in  provinces as eould at present be obtained for any
'y Oudh a beginning matle & year or two . At uropemdmntqofequdma. ;
_ first gauges were :g at u fow of the policd stagions -~ : & , o
. |ﬁ ﬂall as ﬂthe 3 but exprinnw hlving PR Smo“ L—DWON\JN SPMB. ‘
shown that the observations made by the police were  Rain-fall Mdps.—The best way to obtain & correct
‘generally of little or no valye, they were very soon notion of the geographical .distribution of rain-fall,
- sbandoned,  Abstracts of the weekly rain-fall returns  temperature, or any other meteorological phenomenon,
~ for 1860-61, and the two following years, were ‘is to take a map and mark on it the figures recorded
- lished by the Board of Revenye; but many of the. at every observing station, and then to sweep lines
figures for these ymwmmw‘mhwmwwhmmngm’mwy |
1t was only sbout the beginning of 1864 that fairly equal, In this way the curves on the maps secom-
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through places whose rain-fall is ted
E%ﬂ&lleg figures at!:nche_d to the line. In drawing the
nes of equal rain-full, two or three stations have
“been left. out of account, because their rain-fall totals
differ'more than ten per cent. from the averages for
the surrounding stations, while no obvious reason,
such as proximity to a mountain, can be assigned
for such a difference. The angual totals for these
stations are marked with a nota_of interrogation,
The figures are always considerably less than the
means for the surrounding stations, and the error is
prohu?hliy due to the observers neglecting to record
light falls of rain. -

A map constructed in this way represents as.
aceurately as possible the average distribution of
the rain-fall over a plain coantry like, the Doab,
Rohilkhand, and Oudh, even when the observing
stations jare 20 or 30 miles capart ; but in hilly
covntries, such as Bundelkhand, Baghelkhand, and
the southern parts of the Mirzapur distriet, the
stations would require to be very numerons, in order
that the map might be anything better than a rough
approximation to the truth. In a mountainous
country like Kumaun and Garhwal, any attempt to
draw detailed isohyetic lines would be,enly mis-
leading. The lines of equal rain-fall on these maps
are accordingly confined to the plains. and the I:ﬁl
country south of the Ganges; the rain-fall figures
for ench of the Himalayan stations being printed

. separately, close by the name of the station. v

The earliest rain-fall maps for the North-Western
Provinces appear to have been drawn up in 1864,
and were published with the report of the Board of .
Revenue for 1863-64. In the ;’my'ab rument

Gaszette for the 19th December 1863, Mr. E. Prinsep,
the Settlement -Officer of Ambala, had published a
paper in which he showed that the districts of the
Punjab might be arranged in zones of near ual
rain-fall, parallel to the Himalayn; the zone, of
heaviest rain lying along the foot of the mountains,
and that of least rain bordering, on the Bikanir desert,.
At the suggestion of My, (lﬁq&en,'ﬂlgn Secreta
Jto the"Board, two maps were drawn vp to she
whether agything like a similar”distsibution of the
ruin-fall obtained in these provinces,—one represent-
ing the rainsfall of T863-64, and the other the average
rain-fall of nine years (1844-45 to 1852-43), " ‘The
Board’s report says that “no satisfactory conclusion
could be drawn from these mapg regarding Mr. Batten’s
suggestion, because uip data wera not perfectly trust-
worthy., Owing te the abgence of observations from
Oudh, which lies 1|& ‘thu héart of the North-Western
Provinces, as well bs"to the way in which the maps
were drawn snd coloured, it would have been very
difficult to see whether thepa was any %truth _in
Mr. Batten’s surmise, however necurate the observa-
tions might have been. The mistake in eolouring
congisted” in giving every distriot the same tint
throughout, as if its rain-fall were everywhere the

e. Thus the parallelism of 'the .rain-fall zones

with the Himalaya was completely masked, beeause

»

® MEaw Axxoar Rarv-rary of the Nowru-Westery Provivers and Ovpn in Zoxes parallel to the Histaraya,
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Bl pan! ‘this report have been drawn, each line thedistrict boundaries scldom or never run parallel to Cua

_the mountains.
JSall—A glance at the map for the w

"Rohilkhand into strips which would be nearly parallel
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hole year will
shiow that Mr. Prinsep’s conclusion-‘"nguging‘ the
distribution of rain-fall in the Punjab may be ex-
tended as has alveady been shown by General
Straghey and other writers) to the North-Western
Provinces and Oudh.. In the western half of the
area the lines of equal rain divide the Doib and

to the mountain axis were it not that they generally "
widen out towards the cast, and contract as they
extend westwards. This is but another way of
suying that the smount of the annual rain-fall varies,
not only with distance from the Himalaya, but with
distance from the warm sea from which the moist
winds usually blow. To the south of the Jumna the
raip-fall again increases. The cause of this increase
will be discussed further on.

In the eastern half of the provineces, however, the
parallelism of the rain-full zones with the Himalaya
can only be traced in the distriets lying to the notth-
enst of the Ghigra rviver. An irregular quadrilateral,
occupyiug the lower paris of the drainage areas of the
Gumti and Sai rivers, snd extending north-westwards
nearly as far as Lucknow and Bara Banki, has an
n,;'eaage pain-fall over 40 inches, while the rain-fall
ot the

greater part of the Fyzabad district on the
north-enst and of the Azamgarh and Ghazipur
distriets fo. the east, as well ag that of south Behar,
is under 40 inches. Immediately to the west of this

4, in_ the Rae Bareli Unao, Fatehpur, and

awnpore w_;lc the min-full avernges only about
30 inches, while farther, west, in the districts of
Etawah and Mainpuri, it. is over 30 inches., It thus
scems ns if n portion of the rein thet would fall in

Rag Bareli, Unno, Fatelipur, and Cawnpore, wﬁ the = 5N

cagterly. winds constantly blowing, is compelled for . =

some reason or other to fall 50 miles 1 the emstof ~ =
" .these districts, ' S

© South of the Jumna the rain-filll again increases,
and in the eastern-hall’ of the map of the lines of 5
equal, taip will be seen to run generally parallel g6 = = = 8
thut river, or. its coptinuation the Ganges, In the :
district of Shahabad, between the Ganges and the
Son, theré is n long narrow strip of country, with an
ennual rawsfall of over 45 inches. This is probably
due to the influence of the Kaimur hills whiel have
hare to be sarmeunted by the south-easterly winds
from the I'Bﬂ-" of Bengal. Farther to the west, in

uth, Mipzapur and Rewab, the prevailing winds of
the rainy seasop are westerly, and the heaviest rain
falis on the north-west side of the Kaimur range.

The deecrease of rain with distance from the
Himalaya up to a certain limit, and its increase
beyond that limit, ag well as the gradual deerease
on passing from south-east to north-west, are perhaps
more clearly seen when the map is divided into equal
rectangular sections by lines purallel and perpendicular
to the Himalays and the average rain-fall of each
section is calenlated ns in the following table.
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" Reasons of the observed Distribution—The couses,

‘Mw &bMWd- ﬂ:lkiof t::ﬁ(;n of rain over ﬁt]:;a um
- half valley anges are not Beek
&dﬁﬂm&ﬁo Jﬂuﬁmﬂ. In the first plaee,ﬂtlham-
all y diminished on proceeding up the valley
ﬁﬂl@;‘;ﬂh-glt to north-west, because the prevalent
rainy winds are south-easterly. These winds come
from the Bay of Bengal branch of the south-west
monsoon current, and are in fact that portion of the
 current which is deflécted from its normal course by
the mountains north of Bengal, and by the indraught
towards » region of low atmospheric pressure tha
_ ocenpies the centre and south of the Punjab duri
the rainy season. Since these winds are constar
parting with their moisture during their -
inland, it follows that the farther we proceed i
the sea in the direction of the swind’s motion the less
~ will the rain-fall become. /
"~ Next it must be borne in mind, that
sometimes precipitated from

-

¥ .

though raiy is ﬁ
e lowutgx of the, +
t

MeAN Winp Dinncxions &t HIMALAYAN SzATioNS,

: : of_mmof'nml
knowledge of the prevailing winds, the upper

as the. lo ts of the atmosph

considered. mugh the prevailing
of the winds at stations on the plains near the i
of the Himalaya is nearly parallel to thesaxis of the

the rainy genson, it is very different
il‘ail&ons. At stations of 6,000 or

g

o o

at conside) hh&

7,000 feet, e above sea level, the mean
direction d for each month varies from
west to south-esst; the average direction for the
whole yeur being tearly at right angles to the general
line the mountains. At greater elevations the
winds are constantly south-westerly. At Tehra,
2,250 feet mbove the sea, or 1,400 feet above the .

‘neighbopring” plain, the winds are horth-westerly
during a portion of thie dry season; but in ghe rainy
months  they are at right angles to the

direction- of ‘the mduntain range. e direetions of
mean winds for each month at uev_ers! hill stations

given in the nexf table. 2
¥ -
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Elevation.

Februdyy.

March. *|  April Mauy.
-

Feot,
2,260
6,080
6,930
7,070
11,670

.B‘:::
8. 657
8. §6°
, 81"

5
. 58" W,
. G3*W,
B. 51°W.
42°'W.
. 40° W.

W.
E.
w.

December,

{ 1R S T R 3

w

N. 89° W,
B, 60" W,
8. 38" W,
S, 18" W,
B.IT™"W.

A current of air cannot continue ‘to. blow against
s obstacle like the Himalayan mountain wall without
being forced to rise npwards, and the upward motion
“will not be confined to the immediate neighbourhood

~ of the mountains, but will eommence at some distance
to windward, In this way all that portion of the
summer mensoon current which lies ‘more than 2,000
feet or so above the plain will gcnern.ll{ be found

_ flowing up a gentle incline towards the hills, Of the
- lower stratum, which usually moves in a dircetion
_ to the mountains along their base, portions

are deflected upward by every projecting spur and
ridge inclined more or less nearly at rvight angles to

vapour be constant, there the rain-full will be heaviest.
Aceordingly we find the greatest amount of precipita-
tion along ‘the lower slopes of the Himaluya, from
shich region the quanfity diminishes towards the
gouth-west because the ascensional movement beeomes

less and less rapid with distance #rom the obstacle,

The amount ‘of rain also diminishes*on proceeding
towards the inner and higher ri of the chain, -
owing to-the rapid exhaustion of the vapour. What
the law of this diminution is will be considered
further on, :

Any other circumstanée that tends to meke moist
air or vapour ascend will act as n cause of rain. In

A the main chain, And even in this region southerly a perfectly still atmosphere over u sheet of warm
I and south-westerly winds are not uncommon, for§t is  water, nqueous vapour will gonstantly be femmed, and
" only the mean wind direction which is parallel of the by spountancous diffusion will ascend u'm;i?‘:I| e air
qpuuhin,uxis. During the summer monsoon, there- becomes saturated with vapour, and ¢loud or rain is
N fore, the whole of the southern slope of the Himalayn, enerated. The saturation point is always reached
- and & broad belt of the plain at its foot, are oceupied at some high level, Whilst the air at the surface
85 by a system of ascending atmospheric currents. A of the ground is still @ of taking up more
mass of air cannot, however, ascend in the atmosphere  moisture. The reason of this is that the temperature
without expanding, and 1t cannot expand without falls too rapidly on ascending to permit the vapour to
Emi};ing aside other air and oucupyiinits place, In attain the condition of equilibrium that would finally
g doing this a gquantity of heat equivalent of the work be reached by diffusion; because the quantity of mois-
iz done disappears, and the temperature of the ascending  ture required to satisfy the conditions of equilibrium
¥ air is. lowered. By an easy deduction from the ut a*high level is much greater than that which can
; g ~ mechanical theory of heat, it may be shown that in exist as vapour at ‘the tem re of the given
this way the temperature of dry air would be lowered ~elevation. Eumuha clonds formed in this way are
one degree Fahrenheit for every 183 or 184 feet of frequently seem itﬂ: Hlose of thegrainy seson, and
v elevation. Moist air would be cooled rather more fbout that time of year a fine d:;u often ends in a
kY * slowly, but still, in an ascending stream, it would = thunderstorm or other atmospheric disturbance, due =
i very soon acquire a tempersture so low that & portion to the recondensation of the water vapour raised by  *
A of its moisture must hecessarily nssume form  the action of the sun while above the horizon, -
o of clond and raim. This ing, consequent on The latent heat given out during the precipitation -
~ expansion in an ascending t, s usually the of rain expands und diminishes the density of the air
(A immediate cause of rain, ver the ascending with which the vapour was mixed, and thus sets Ahe. s 4
.\ ' movement is most rapid, provided the .hupplyf - wholemass uoanﬁg. This is followed by a further
{5 :'_:, £ g g i : « 3 ..-l . .. wn .-.4-. S PINEPRAE s MBI~ S5 L ] e s L
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pour, the lib on of more latent
on’ jtﬁu;gwmmiowmmmt,
. In this way rain-fall onee f
tuate itself, provided the supply of vapour
summer monsoon current is thus
‘for a short time after the thermul focus of
the Indian €ontinent has travelled to the south of the
ion toward wl;wti:l the winds blow, and the fomlo
and persistency of this atmospherie current are much
ate ‘ft.ba'nexthe mero d&wﬁee of temperature
sea and land observed at the surface of the
earth would lead us to expect. In fhe same way the
tortential rains and violent winds of a cyclonie storm
are supposed to be produced by the rapid condensa-
tion of vapour. A fuller account of the functions
rmed by gain-fall in atmospheric physics will bet
nd in Mr. John Eliot's eyclane reports, and in his
report orf the meteorolo :;'I in 1877,

The increase of rain-fall to uth of the Jumna
can now be explained. I is due partly to the action
of the Bundelkhand hills and u:‘oaa of Rajputana in’
causing the air fo ascend, but® perhaps chiefly, as
Mr. Eliot has suggested, to” the ].tmnsph':fic pddies*
or minor ¢yclones: ptoduced by the internction of the
easterly and westerly winds the Bay of Bengal *
and the Arabian Sea, which meet alopg this lipe.
This is shown by the unsteadiness of the winds iy
the neighbourhood of the Jumna during the monsoon”
months, south-casterly and north-westerly wigss being
nearly equally frequgnt. :

Thus, at the following stations along the Ganges-

~ Jumna, the per-centages ofsthe winds ghat blow from

Bl

the mean directions _1& very smallg— &

ey Y a4
Mean directions— . Years'
Stations, June, July, August, s“f“d’_u""‘ Dbf:m»
and Septembery | PET OB Cegong
Benares - Svi1eom * b 10"
Chunar - - S.27°E. % 7 2
Allshabad - N.22° W, vy T 8 g
Agra - - N, 40" W, Lor 7
- i

¥ - ¢

Contrasted with these we have, for the region of
easterly winds north of the Ganges, the following
figures which indicate much greater steadiness :—

Mean directions— | o f Yenrs'
Stations, June, July, Augnsg, bmd_':::a Observi-
and September, | POTONE | yipne

2 "
Gorakhpur - 5. 77" E. 46 ]
Fynhug e ] E. s8 [ 7
Ludkuow s VTS TR B 6
Bareilly o = B.74°Ex ¢ n e
Fatehgar : S.18°E. 17 4
Meerut - - N. 26" K. 26 s &
Roorkeé - S.80° B, ° 19 7

To the south of the Jumna also, in the rqéiou
swept by “south-westerly winds from the Bombay
e coast, the per-centage indicating *the steadiness of the
wind is far greater than along theline of that river,
as shown in the following ?le — '

Meun 'dﬁehtit.lu-— - Steadiness | *, Y oars'
Stations. June to September. | per cent. Oguru-
ons,
Jhansi - - !; 88" YNV 21 10
‘Saugor - . 71° W, 61 8
Jubalpur - 8. 85° W. 47 8
Butox. - - N. 64° w’_ Py ® 8

L‘i’u;t.r B0 RO RATNEALL. S

~ brought by westerly winds to that which comes from

e L TR
ot Ol

region, s compared with the districts to the eastward
at the same distance from the Himalaya, is doe to
the indraught and ascension of moist air in the feeble -
cyclonie vortex thus formed. o
" The eyclonic character of the winds
throughout the summer monsoon is cle )
the resultant divections E. at Fyzabad, N, N. E. at Rae
Bareli, N. E. at Partabgarh, N. N. W. at Allahabad,
S. by E. at Benares, and E. by 8. at Gorakhpur.
The relations of wind to rain-fall have only been
worked out in detail for one station, Benares.

The direction from which rainy winds most fre-
quently blow at Benaves is due east. Next in order -
of {requency come aorth-east, due west, south-east,
south-west; and north-west, rain least frequently

wpﬂ:ﬁng winds from the north and south.
8

of this region
ahown

from these latter directions blow very seldom,
preasterly and especiully westerly winds are often
el Consequently we find that rain accompanies
& South-easterly wind one day in three, an easterly
wind two days im seven, a north-east wind one da
in four, n south-west wind one duy in five, a sou
Win‘inbn‘ dq}’ in six, o morth or north-west w:mfl one
alay in seven, und u westerly wind only one dn; in 13,
The average rain-full of the 10 years, 1867-76, wus

disteibuted under the prineipal wind dirvections as
follows 3— "
Inch. ¢
North Y - - - 1-21"
North=cast - - - 599
. Fast- - - - 937
© South-east - - - 4-84
« . South - - - - 046
© South-west. - - - 457
' Weste - - - - B-47
Norih-west - - - 449
Culm - - - = 2°51

.

' ¥ . ¢
From, this it appears that the ratio of the rain

sthe egst 48 mueh groater than would be expected from
sthe velative frequency of rainy winds from thesg
quarters, . In fact the individual falls of rain are
amore than hall as henvy again when the wind is
westerly as when it is casterly. The average daily
ruin-full when the rainy wind blows from each of the
eight principal points of the compass is the following:—

Ineh

North - - - - 0684 e |
North-east ~ - - - 0557
East - - - - 0590 T
South-east - - - 04560 ‘
South - - - = 0655 i
South-west - - - 0684 4
Wost - - - - 0-880
North-west -« - - 0885 ke o A bs
The excessive preecipitation with westerly and A

north-westerly winds is doubtless due to the eircum-
stance that, in the rainy season, such winds

ro.*nﬁ]‘:J Benares when there is a cyelonie cireulation
of the aif round a region of low barometer and hesvy
rain-fall in thé valley of the Giumti river to the north,

The relations of wind to rain-fall at B s heing
thus affected by the proximity of the station to the
regiop of heavy rain in Jaunpur and south-eastern
Oudh, it would be very desirable to know what these
relations are at places further to the west,—for Al
example, st Lucknow, Agra, or Roorkee. Sufficient
materials alpeady exist for the discussion of the quess N
tion a8 regards some of these places, but 1 have not
yek been able to work them up,

Average Rain-fall of the Province—~People often
ask what is ghe average rain-fall of the North-Western
Provinces, or what was the rain-fall _of last yewr.
Such a question is not very easily answered offhand,
Sometimes the answer given is the simple mean of the
rain-fall totals for all the observing stations, some-

‘times the mean of the averages for the several dis-
tricts, and often the mean of the divisional averages;
these in turn being the averages of the averages for

: ol A :
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' CONDITION OF THE

districts in each division. Examples of
~ways of caleulating the ave rain-fall of th

nee might be quoted from reports.
The first method will obviously give too low a
~result, because rain-gauge stations are numerous in
- the dry districts of the Meernt and divisions,
and few and far between in the rainy districts of the

_ Benares division and the north of Qudh. The second
to give a better result, but still

a large probable error owing to the
the third
ecause the

there would
very unequal areas of the districts. B{
method the doubt would be increased,

_ divisions are by no meansequal in ares, and the

number of these units is much smaller than that of
the districts. In fact, to obtain a correct average for
the whole province, the total arca should be divided
into a number of portions so small that the rain-fall
+of each would be the same in every part. The area
of each small portion should then be multiplied. by
its rain-fall, and" the sum of the products divided ‘by

] é .
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the total nrea. To perform this operation wonld of
course be practically ble, buw approxi-
mation to the same result may be by adding

ther the averages for all the equal sections given
f.:gethe table on page 5 (counting only such rect-
angular sections’or portions of these as are contained
within the provincial boundary), and dividing' the
sum by the number of sections. e average for the
laing  districts, including the native i of
pur, and E! Native states in Bundelkhand as
are more or mpletely surrounded by British
territory, thus detérmined, is 376 inches, Another
necurate method, the details of which #ire given in the
next table, consists in taking off from the map
means of a planimeter the area of so much of '
strip of country bounded by lines of equal rain-fall as
dies within the province, multiplying the ares of each
strip by the arithmetical mean of the figures attached
to the two boun lines, and dividing the sum of
the products by the &t of the areas.

Mean Ram-raLL of the Province as'measured from the Ramw-rarn Marp, :
§ 2 . ' N
- E - ' ] L]
: >
Strip. " ¢ Area—square miles, Mun.!la;n-ﬁll—inohu.‘-_ % Product.
H 3 (" -
Under 25 inches - - . . o g 4833 9245 97,492'5
From 25 , to 30 inches - - - - 12,113 2745 883,107 5
v 30 . todbd, - - < & 20,648 32- 5w 671,060°0
e O . St 40N, - - ST -l s 21,761 37-5 816,087°5
b8 ., 45 T, - - - -1 19,949 425 ¥ 847,885-5
T R T - - Wy 10379 ¢ 47-5 ‘ 493,008-5
Over. 50 ,, - - . - - - 672 ¢ 575 (@) 2 268,640°0
Total - . W T 93,855 28758 A 8,527,172'5
. ’ -
. :! a4 i g
The average annual rain-fall of the whole provinee, +a Inches, , Inches,
with the exception of the Himalayan districts, deter-  Hordel . - - gl 84 Sitapur diviion . - 3772
‘mingd in this way is 37+58 inches—a vesult that o8 W SE o
ufr@a very closely with the other. For the hill Y s o+ -39 Luckuowgivision - . 8467
districts the data are much too few to afford any  Bahraigh® * - - 45-11 P
legitimate ground for constructing an average. Leav- Gonda - - 42:70 -
ing these out of account, we find that the 283 plains ;‘Y“]‘;“-_" " 4 Fyzabad division - 42-08 ‘
stations within the bounds of the province give a S::ftln;!:rl ! ::39*‘:3
simple average of only 35°2 inches, and this is, 88 pyrabgarh - - 34'22 ltae Bareli division . 8577
we have anticipated, 8 good.deal less thansthe true  Mean of districts - 3578 Méan of divisions - - 3506

avevage. ¥ .
The district and divisional averages, calculited in
L

the usual way, are the following :— % .

inches.

» Inches..

It happens that the divisions and districts of large
and small aread are nearly equally divided between

tha dry and wet portions of the province. The
avi '8 cnleulated on the bases of the distriets and

&h“;npm ’ 6160 o  the divisions gespectively therefore agree very closely
wzaffarnagar - 29°96 . When many years’ observations are taken into account,
Meerut - a-ag and either result differs from the true average by less
Erh“d;hﬂh" " TSe88 Sl Hvision than two inches. 1t does not follow, however, that
iggar * . (exciding the f the district
" Delwa Dun) - - ».@0:50 the mean of the district averages for any single year
Bijnor - = Aawiny will approach as closely to the trath, for it 1 _
Moradabad - - 39°13 ~ that the mujority of the small distriets will be drier
Tarni - - 4778 * than usual, and most of the large districts” wetter, or
mlly . - ::;i ' vice versa. .
n - - 2 - » i . . .
& ihj':-hiupur - 36:06 Rohilkhand division (with * The chief reason why the district averages give a
the Tarni) - © - 40°30 result considerably below" that obtained from  the
Muttra . - 2486 b8 9 sections of equal aren is the fewness or the entire
#,i.n - - :?:;g % «absence of * gau in the rainiest parts of the
R T 3988 AR Mirzapur, Gorakhpur, and Basti districts, and along
Ftah - . 99+87 , 2 nst.north of Oudh. "The Rampur territory and
Furukhabad - - 80°10 Agra division® - - 98-84 portions of Chirkhari and other native states in
.J’allm.! - - :‘;1‘1:;1 Bundelkhand have also been included in the equal
hansi- «' pigee N gy . p sections, but the rain-fall of these differs little from
1&:’:‘;’;&' e, 5 g']’_'l‘,", Jhiinsi division S 34°42 " 1he avernge for the whole province. T " =
Mp‘u- - - D402 .‘ ) 11 D
Hamirpur s B g:.?,; " SecrioN IL—DistrisuTion IN TiME,
Banda s =99 p508 Rain-fall, like every other atmospheric phenomen ;
" - 86-47 : # . S G!.V _.P P?ﬂ on F
m B - 40°37 Allahabad division" s5-6s 18 subject to two %mndl’c variations, depending on the
- e varying influenge of the sun's heaty according to the
Benares - - 3858 v t ways in which the portlon of the earth’s
Ghazipur - - 87466 . surface under consideration 15 presented to the sun
J}h@wh - =87:14 > by the diurpal rotation and the annual revolution of "
i o o the carth in its orbit, g i
: - 4402 Benares divikon - - 40'71 ' ot T ko : s
R It may also be subject to a variation of long period,
: - 3543 dependent upon a supposed inequality in the cmmo‘ oy
4 e, 4 * ; =g
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: m M—Tha data available for the
nation of the distribution of the rain-fall of
the North-Western Provinces from hour to hour are
too few to admit of any very accurate conclusions
- being drawn from them. During the three years
1876, 1877, and 1878, hourly meteorological observa-
tions were taken on the Tth, 14th, 21st, and 28th of
each month at four muons-]?.oorkh, Agrn. Lucknow,
nnﬁ A.llainhad. The observations extended from mid-

A

u’i;}u waﬂdﬂgm each day
there wmfﬂxm 144 observations taken at each s
for each hour except midnight. Mthi!h
observations were taken,

There were thus 14,400 observat - altogether,
and out of these rain was ohserved m’ha l'a.lling 1?8
nme‘l
to make them comparable with the rest, we find that
rain was observed 453 times out of a total of 18,
observations, or once in thirty times nearly.
distribution of the rain-fall observations atuang
different hours is shown in the following table :—

.

Durlngthumm

Dividing the numbers for mi by two,

e %
3 s 1R HourLy FrREQUENCY of RAIN-FALL. ;
b Houns.
Stations, 3 ]
3{‘;;; Tas | 2007 3aac | daan | Baae | 6aaw | Tad | 8a 9 aan | 10 Ao
% Roorkee -| ¥ 12 | 12 15 | .n 120 | n 9 9 9
2 Agra - 2 3 3 4 G b S, 4 b 1 ]
Luckoow - | 8 f. 5 4 4 3 [ 28 3 6 & b il PR
Allnhabad - 6 8 ¥, [} b 6 4 o 1 3 ] i
» Total = 18 a8 24 26 29 94 |49 26 20 17 1 21
. 3 : P! .1—
z k) Hloons, v
Stationd. . 2
Nooun. | 1 l_'*'.. 2ryM Jra | 4pM Sem, [ Gr. | Trean | S8em | 9van | 10 pa,
Roorkee - 9 5 3. =4 '; 6. 3’ 5 4 2 2
Agra - 5 8 vy -] PR 3 2 2 4 2 2
Lucknow -| 8 8 2 4 ‘e 14 1 1 3 4 2
Allnhabad - T 3 5, 3 4 2, 4 3 b 2 2
Total ~| 24 19 15 18 20 15 10 11 16 10 8
.‘E_ The hour at which rain is most freqﬁmn‘. appears  nearly coincides, however, with that of least humidity R
k to be 4 a.m. This is very nearly the time of greatest nt the height of the cloud stratum. In the next table
! humidity of the air near the ground. The hour of the distribution of eloud from hour to hour is given, + =
lesat frequent rain-fall, however, occurs at 10 p.m,.  and & will be scen that there is o general similarity =
ng after the driest time of the day, the latter falling n the elond and rain-full tables, though the
in the afternoon shortly after the time of highest rmuvﬁll is more frequent in the early morning hours
*  temperature. The hour of least frequent ram-‘n.ll than the distribution of cloud would lead us to infer,
-. s ¢ |
' - L
HourLy Distrizvriox of Croup in TexTHS of the VisinLe Exr.'am‘;a of Sky.
y ¥iw | " ‘
. y % Houns. -~
¥ y Smiom." _ ! F :
g 3 | Mid- | AN r-.! Aar, | 3ao | 4aa’] 5, 6 7
g | night. . . ped B oo AN AN, Aarn | Baat | O aar | 10 A,
" Rootkee -| 8-14 | 320 | 3-22 | 5-084| 3°09 | 308 8:20 | 830 | 3:25 | 3:30 | 344
o2t aockuow -{ 2°47 | 263 | 268 | 20069 | 2°80 | 3-26 | 8332 | 346 | 350 | 838 | 850
R # Allahabud - | 2:586 | 2-54 | 2-59 | 265 | 260 | 293 | 3-85 g-ts, 8'29 | 336 | 890
L Mten -| 272 | 270 | 288 | 277 ;z~ssf 8:07 | 3'20 | 8°41°{ 3385 | 385 | 938 _
g 3 vr .
#— | ' Hougrs, & : ille
~ Stations. - _ R
B o = Noon. | 1wvae | Zwan | 8van [ drae | Seaw | 6ron | Zrae | 8ean | 9rae | 10 e | 11 i e
Rtye - . e e biGIER"
'\ Roorkee -| 365 | 849 | 877 | 374 | 3-61 | 341 | 838 [ 8218 | 805.| 807 | 520 | 502
~ Lucknow - | 8-78 | 400 | 4-18 | 3-99 304 | 3-88 | 370 :‘s-u 2:52 | 2-62 | 945 | 281 :
Allahabad - | 845 | 352 | o7 | 879 | 374 | 373 | o690 N 209 | 263 | 247 | 266 | 268
- ' N7 ¥ - - - - - v *:_‘.rr 'I'. J figs ThgNe
R =) s'61 7| 370 | 386 | 884 | 376 | 367 .8-37 304 B,-” ‘2:69 | 277 | 2:69
L TR y T Boiee W
.J~ "u 5 -L : N ] ‘“.""-.-' i

~"._J. £l
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- number of observations was much too small to yield
~ amean_ for each hour free from considerable irregu-
~ larities, but by 1 . together the observations of
several hours the results are rendered more uniform.
Thus 32 per cent. of the total rain was collected
between midnight and 6 a.m.; 35 per cent. between
- 6 a.m. and noon ; 28 cent, between noon and

_ ical conclusion to be drawn Hmm these
i g that where a rain-gauge ‘is read jonly onco a
day, the hour that will be most convenient to the
~ observer, and at the same time will give the dug’s

_ rain-fall with the least error, is 6 p.m., This has for
“some years been the hour prescribed for reading the
rain-gauge at the meteorological observatories, and I

‘believe it has been generally adopted for the district

- gal since the beginning of the present year (1879).
Wﬂ&l}* there was no general rule as to the hour

-at which the rain was to be measured, thus? in use

' xanging from 6 a.m. to 7 p.m, -

Annual Variation—A reference to the figuret for
the mean rain-fall of each month will show that the
¥’ th of legast rain nearly everywhere i November,
" At sthe majority of the #tations this month has- been

‘without rain ever since 1864 or (in Oudh) 1868.
= © ' December is also & month of very seanty rainy but
% towards the end of the year the showers, wsually
v known as the “ Christmas rains,” begin to full. The

3 +'winter rains contimue'to fall at intervals throughout

January, February, and March, attaining their maxi-

mum in January at most of the stations in these

provinces, in February at a few of the north-western
stations on the plains and in Kumaun, and in March
along the north-western frontier and in the Himalaya
nm::ﬁ of the Punjab, A second minimum of rain-fall
ig reached. in April, this month being nearly as rain-
« less as November at most places on the plains. The
rain-fall of the latter hall of March and the whole of

April and May falls chiefly in thunderstorms, or at
thgrfnd of the %uﬂm;%:i? g:qugnt in these

months, In March & + the precipitation

accompanying thunderstorms often takes the form
of hail.

- The first half of June is usually a dry period,
broken only by occasional thunderstorms, but between
the middle and the end of the month the heavy
raing of the summer monsoon commence. These are

heaviest in Jyly, usually about the end of the month.
They grad ease in frequency and mmount
during August a

‘September, and finally cease near
the end of that month, or in the first week of
Octo

At the time of heaviest rain in July it frequently

rikins more or less every day for ten days or a fortnight,

“but in August aud Seplember the * brenks in the
ains » become more numerous and last Jonger until
the end of the rainy season is reached.

The two minima in November Aprii serve to
divide the rain-fall of the year into two distinet
seasonal falls. The winter rains extend from Novem-
ber to April inclusive,and have their maximum in
Jannary or February,  The summer rain falls during
the remainimg monthd 'and attains its maximum in
July. For the purposes of‘agriculture, it is necessary,
however, to distinguish between the winter rains

oper, which fall in the four months November,

ecember, January, and February, and the showers
that fall during the thunderstorme of Margh and
Aprile  The fogmer are usually beneficial to  the
crops, whilst the latter are injurious. In drawing
the maps representing the distribution of the rain-
fall of the different seasons, the “ winter raih” has
been taken to include only that which falls from
November to February ; the rain of March and AEril,
togather with that of May, has been called “hot-

wenther rain,” and that of the five months, June fo

Qectober, has been ecalled the * monsoon rain.”

The relative humidity of the air near the ground
has alse two maxima and two minima each year,
corresponding to the maxima and minima of gain,

1i
T .:'bn proper, and there is.only a secondary :piniml\;&
~ = in November, whereas the rain-fall is everywhere
f  in November than in April, The excess of humidity
in Npvember as compared with is doubtless
caused partly, by the greater evaporation, from the

ground in the former month, and y by the
! ",.' - 1. *_'.\ J i'."-"-h".\_ 2y e LEN *’ "'_.
ARSI Tt ML S P SR e S

because it is least in April before the raimy much lgtger proportion
posgpsses,

The distribution of*clond observed at the meteoro-
logi¢al stations of the North-Western Provinces
accords perfectly with that of rain-fall, :s.; w,

-

of moisture than it actnally

-~

e

indeed, have been expected.

e Nanmet e

W

Mgeax Monrary Hosmipimies in PeEr-cENTAGES of SATURATION, 4
@
.é g 5 5 | &
D . . s -E I .E -1
| Pl lalalgls bt SEAE
- 3 o
UEEAEREEERERE BERERE AR BN
(]
] 24 63 |85 | 4& | 50 [ 67 1 91 | 92 | 84 | &1 | 60 | 58
: tr7 | b6 | 54 47 88 48 | 61 | 82 83 | 76 | &5 | B0 | 51
5 Y0 (/58 | 56 | 48 | 88| 38 | 56 70 | w81 75 | 56 | 50 | 06
L 10 | 66 {a sk |86 | a6 | & 76 76 78 61 57 6h
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W V- Whntion of atmospheri¢ humidity is clearly - very hig _ta:;:})emtum of April, which renders the .
By the - rather than theeause of the rain distri alr ca retaining in the us form a -
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: Runikhet = - - -| 6—7 |3:93|4-24 | 889 | 3:07 [ 840 | 561 | 8:56 | 8-43 } 564 | 169 | 1-81 |2-99
Dehra - « %ol 6—7 |4:08| 855).3:58 |2:77|8:06 | 486 | 762|720 | 483 |1-081-3%] 274
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mt-f . - -| 6—7 [2'93|2-20| 254 |1-91|2:08|814|708|6°15| 498 | 0-87 | 0-68 | 4-82 + s
Bareilly - - -| 6=7 |87 (2:62|2:54|1:48|1:76|®:78| 688|693 ﬁ 0-73 | 0-72 185 e
: Agra - - - -| 6—=7 |1:73)|2:05 | 154 | 1-19 | 1-09 | 8-82 [ 5-68 | 5-68 062 | 0°55 | 1:98 MRy
Lucknow - - -| 6<% | 3846|827 s,-li 2:39 | 2°11 | 4:86 767 | 7:06 | 5:62 §1:61 | 0-92 | 2+47 el
Gorakhpnr - ~ =] 57 [218 I-E 14T [ 117 | 1075 | 4900 | 5°74 | 6°76 | 4:74 | 161 [ 0°64 | 1012
% Jhinsi - - « <| 3—7 lo-s3|0h8|0-21] 006|079 188|500 [4-43 | 2:40 | 0°18 | 0-34 | 0-40+"
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, The ﬂﬁuras for the different stations in this table The monsgoon raing, which constitute m'ne-tanzul |
are not fairly comparable, since in cloud estimations of the average annual fall, are very similar in distris = o
_ agood deal secems to depend ®on the idjosyncracy of  butign to the total rain-fall of the year. ;
7 the observer. _Thus the figures for Gorakhpur are Regularity, of the Seasons in India.—Nothing can
much too low in comparison with the others, and those  petter ilnsteate the great regularity of all the clements *
for Allahabad perhaps a little too high. . of meffvprol ical observations in India than tho‘!ﬁ -
.. The map showing the distribution of the winter vawiability of the dates-of the beginning and end of
Fain over the provinces indicates the excess of raif the mainy season., Thus, at Bombay, in three years
at this season towards the northewest,  Thas the out ofsfour, the monsoon rains eommence on the 4th ©
lines of 4, 8, and 2 inches winter rain-fall, which or 5th of June, and when sthey are a week later than .
cross the plaine of the Punjab at a considerable usual, as they were in 1878, all serts of dire effecters
distance from the hills, approach nearcr and nearer are expected to fullqw. The further: any .place is from R
to the Himalayn ag they pass eastwards through the the coast the less likely are the moist winds to:amh S
‘" Doab, Rohilkhand, and Oudh, until in the north of it every year nbout the sama time, but even in the R
North-Western Provinees the uniform sequence of

# %]Jar they all enter or touch the mountain zone,
5 o districts with least Tain in winter are Agray
'y Jalaun, and Jhdnsi, with the adjoining portions of
the Gwalior territory. In this respect the south-
western part of these provinees resembles Malwa and

the greater part of the Bombay Presiflency.

The rain of March, April, and May is greater af
all the Himalayan stations than that of the winter
months November, December, Junuary, and February,
whereas on the plains it is a good deal less, On the
plains the rain of these three months, which falls
chiefly in May, varies from over three inches in
north Behar to less an inch in Bundelkhand.
The region of least rain-fall in these months includes
the whole of Bundelkhand, the Allahabad division,
and two or three of the southern distriets of Oudh.
The May showers, which in Behar may be considered
o regularly recurring periodical phenomenon,
only felt* as such in the north-eastern districts o
these provinees and in parts of Mirzapur. Elsewherd

the rain-fall of May is fined to local showers
% by mmmnﬁlxl\g t.hunderutmﬁ? ¢ e? d :

v 4

.the thbst ensterly district, Ghiizipur. E

the seasons is very striking.

Thus the winter rains commence on the average
about the 22nd of December in the north-western
districts, and a day or two later in the gouth-easterny =
hence their nsunl name ¢ the Christmas rains.” The
greatest observed varintions from this date duri
16 years were 20 days before and 17 days after the
mean,  The odds are exactly even t{at in any
given year these rains will commence between the
20th December and the end of the month, '

The dutes of the beginning and end of the summer
monsoon are given in the next table. In Kumaun
and Gorakhpur the rains begin carliest, and in three
days they extend oyer the whale province. But
although there Is'a great deal of uniformity in. the
avernge dates, nothing like a regmlar mareh of the
monsoon from one end of the province to the other,
can be observed i mmy single year. The summer
rains cease first i the Punjab the north-western
districts of these provinces, and continue longest in
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‘on_the average of the 11 districts given in the table

8 exactly a month, and the variation of the date of
“the cessation of the rain is just the same. The table
‘shows that the usual rule vegarding the duration of

the monsoon rains, viz, that they commence in
~ middle of June, and last to the end of September, is
wery close to the truth, p
 Causes of the observed Distribution ine Time.—~-At
the end of October and throughout November the
-+ atmosphere over Northern Indin is sore mearly in a
state of statical equilibriumh than at any other time
of the year. Very light winds or calms

7 pressure are confined to the daily barometric tides,
- mmhh'm of s‘liowfpulsat(.ii;ms of v;:‘y amll:l!
5 ude with a period of t s or a fortnight.
~ Similar eontﬁﬁonallabtain in 4
skt month the wind velocity becomes greater, and the
amplitude of the barometric oscillations also incresses.
: Towards the end of the month “ the barémeter falls
+  “for several days, easterly winds set in over’ the
B £'Gangetic valley, thus reversing the normal direc-

tion of the lower atmospheric current; clouds form,
“ and rain begins to fall, generally commencing in
“ the Punjab, and extending eastward over the North-
# Western Provinces, and occasionally over Behar,
st Ben%nl,- and even Assam. The explanation appears
% gimple. It has been pointed out that the impor-
“ tant air movements at this time are not’ horizoutal,

“ but vertical. The fall of the barometer preceding
 the setting in of the easterly winds and the rain-
% fall appears to indicate an ascensional movement of
% the atmosphere going on over a part or the whole

% of Northern India. The ascensional movement is,

“ in the majority ol cases, the indispensable condition

¢ for the formation of clond and for rain precipitation.

“ This is followed by indraught, which takes mainly

“ the form of an easterly current up the Gangetic

¢ valley. Hence, according to this view, the easterly

© % yinds are a frequent accompaniment, and therefore
« % an oceasional indication, but they are not the cause
“ of the cold weather rains, neither do they bring
% them. These rains are almost entirely due to the
L . * moisture brought up by the upper south-west cur-
. “ yont, the peverse of the north-east trade wind,
“ yhich is the characteristic wind of the lower strata
# of the cold season in Southern Asia and the adjacent

® . seas”® a

It was formerly supposed that the winter rains
avere simply the effect of the low temperature of the
Awinter months, whereby a portion of the aqueous
vapour always present in the air was condensed.
This view is, however, inconsistent with® thé fact
that in the North-West Punjab, where fhese rains are
heaviest, the month in which the precipitation is

t is March, whereas the coldest month is

andury. In a year when these rains are heavy in
Junuary, as in 1877, there is also a well-marked
increasp in the pressure of atmospheric vapoeur in
datuary as eompared with the months before and
after, nlthough the low temperature of the month
would by itself tend to diminish the' pressure of
vapour, This may be illustrated by the following
inble, which gives the vapour tension for three winter
. months of 1876-77 at 20 places in North India. The,
inerease in January 1877 was very well seen us far
down as Lower Bengal, but on the eastern side of the

Bay it was not perceptible. : pit

B oo * This account of the origin of the winter rains, the most

4 rational T have yet seen, 1 have taken the liberty of reproducing
VR from Mr, Eliot's report on the meteorolo Indin fof 1877.
S It seems probable, however, that the easterly winds in the valley
' of the which sccompany these rains may not be altoge-
of the rains, but partly also their cause, and may
be connected with a considerable change in the direction of the
upper current, indicated by the wind-directiows at Chakriita
during the winter months, viz., in November, 8.W. by 8,; in
December, 8.5.W .; in January, S.E. by §.; in February, S.E.
by E.; in March, 8.5.E.; and in April, 8.W. by W,
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, _ prevail over Junichet - o
e the whole area in November. The fluctuations of*  Peshawar S
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IncreasE of Varour TexsioN in Nortr Inpia

in Januvary 1877,
Varour Texsion,
Stations, :
December | January l?ahrul.g
1876. 1877. Jeir.
S 3 ' - i
: l Inch. * Inch, Inch,
Simla & - - *160 1178 e =Tl
Chakrita - - - *154 *164 “147
Dehra - - = *305 817 301 -
- *106 *201 *182
-| 256 -260 -927
Rawal Pindi - - 256 377 255 .
s - - - *326 +362 +330%, °
Lahore " - . - <258 +315 295, 4
Delhi - - - 1930 ] (RIT.
Roorkee - - - *811 +339 * 380
Meerut - 5 - - +270 *358 *300
Bareilly - - - -285 351 ‘334
Agra - - - |- -265 *320 +263
Lucknow - = | -280 *308 205
Gorakhpur - - +329 383 *336
Jhiinst - . S 245 <309 957
Allahabad - . <343 427 04y
Benares ¢ - - =% 300 * 888 ~821
Huzaribagh c a = *256 L 270
Chittagong - - - “4h7 459 ‘482

| &

The excess in January 1877 was no doubt partly
perhaps chiefly, an effect of the evaporation of the
heavy riin 6f that month; but it was not altogether
due to this, because the original observations, from
which the means in the table have been caleulated,
show a distinet increase in the proportion of vapour
accompanying the easterly wind which set in two
days before the rain commenced in the North-Western
Provinces, .
< Since these rains, nccompanied or preceded by moist
gouth-easterly wind, begin first in the Punjab, whilst in
the eastern” districts of the North-Western Provinces
and in Behar dry winds from the oppogite quarter are
blowing, it would be difficult tc account for their
formation were it not known that an upper current
from the south or south-west nearly always blows in
oppesition to the trade wind of the north hemisphere,
and that in subtropical regions this descends and be-
comes a surface wind, As a current of air is cooled
on ascending, it is heated by deseending and being
compressed. Consequently the moist current from
the equator does not nsually precipitate its vapour in
the region of its descent unless there is some inde-
pendent cause of cold at work, Accordingly we
find gmat in the subtropical zones of hoth hemispheres,
outside the region of the monsoons, as, for exaumple,
in Afghanistan, Persia, Asin Minor, the Mediterranean
eonst region, Culiforning the Cape of Good Hope, and
South Australia, rain is almost entirely confined to
the winter months, There ean be little Boubt that
the winter rain of North India is only a part of the
same genéral phenomenon, °,

If this be the ense, the easterly or south-easterly
winds of the Gangetic valley, that precede or accom-,
pany the winter rains, would be explained, as, in part
at least, due to the Heseent of a branch of the equato-
rial currefit in a region lying to the south of (he
Ganges ; its subsequent®northward movement being
modified. by the direction of the mountain range. The
upward deflection ‘of this current where it strikes
suffice to start the precipitation; and, as has been
already shown, the:rain-fall when once commenced
will tend to etuate itself. The influence of the
equatorial current thus continues to be felt in the
extreme north-west, where the rains are heaviest
dbwn to the end of ‘fhtch or April. Ofer nl'ndin
roper the north-west winds of the hot season are by
that time blowing in full utrsadm-h; and the up
current only shows itself now and then in the form of

-

strenks of cloud drifting from the souﬁp\xen, or in

.Ar

~against the mountains of the north-west Punjab wonlg- b S
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- the rsﬂmllinﬂ that falls during a thunderstorm, 1In
the hot season the region of the descent of the upper
curront has probably travelled far to the north or
north-west of the Indian dea.

As the temperature rises in March and April hot

i north-westerly winds blow down the valley of the

Ganges with increasing velocity. These are, however,
oniy% winds, blowing most strongly in the early
hours of thegafternoon and dying away about sunset.
During the months characterised by these hot winds
the barometer falls steadily over India, amd the
decrense of pressure is greatest in the Punjab and
Rajputana whence the winds blow. At last the usual
relation between pressure and wind direction becomes
reversed, and the winds for some time blow apparently
* 'from places where the pressure is low to places where
itis higher.
In the cold weather months the barometer stands
s highest in the Punjab, and the pressure decreases
uniformly southwards to the neighbourhood of the
equator. During the hot weather the pressure falls
more rapidly in the interior of Northern India than
pver the Bay of Bengal and the Arvabian Sea ; thus in®
April there is n ridge of high pressure atrclchini.{
across the Southern Indin and the Bay, from which
the north-east monsoon eontinues to blow on one side,
and zontherly sen winds, which bring frequent showers
to the consts of Bengal and Orissa, on the other. '
As the season advances these sen winds inerease in
strength, and the ridge of high pressure moves south-
ward, but the winds are still confined to the lower
strata of the atmosphere only, At last, about the
middle of May, the high pressure of the centre of the
bay retreats to the equator and disappears; there is
then a nearly uniform slope of pressure or “ barie
. gradient " extending from the tropic of Capricorn to
~ “the Himalaya, 'This sets in motion towards Southern
Asia a broad and very deep current of the atmos-
- phere, which, blowing over an immense area of warm
“gea, arrives saturated with moisture*  Along the
west coast of India it appears as o westerly or sonth-
westerly wind (owing to the deflection caused by the
carth’s rotation), at the head of the Bay of Bengal its
diroction is nearly due south, and in the valley of the
Ganges it is south-casterly or easterly, while in the
north of the Punjab it is often north-casterly. The
movement of the wind of the summer monsoon is
therefore cyclonie or rotatory round the region of
greatest heat at the end of June or beginning of July ;
but the westerly winds which blow across Southern
India, in what may be ealled the normal course of the
mongoon, are much more powerful than those which
blow up the valley of the Ganges from the east.
These easterly winds, though all important te the
North-Western Provinces, Behar, and the castern
half of the Punjab, are in fact only a minor eddy in
the great south-westerly currént that sets in towards
Southern gsia in the summer months ; and being only
a minor feature of the general movement, they are
very lisble to be disturbed by small’ and apparently
quite insignificant varistions in the distribution of
barometric pressure. $* ] o
* The monsoon rains commence in the extreme south
of India, Ceylon, and Burmah in the last week of
May. They advance rapidly along the goast, and
reach Bombay in the first and Calcutta in the second
- week of June. Though the advance is pretty uniform
. glong the coast, it is by no means o in the interior of
" | Upper India. The temperature of this region being
“touch higher than that of the Bay of Bengal, the sea
wind advancing inland will far that very' reason
become drier, and may continue to blow for days or
even weeks before an atmospneric disturbance sufficient
to cause general rain-fall is set up, In this way the
approacheof the rains is herflded by a sudden angl
great increase of the proportion of aqueous vapour in
the air, sometimes a week or more before the rain

;@{T ®  beging, and éven before the direction of the wind at
A <
W e "!. * This acgount of the transition from the N.E. to the 5.W.
\ . monsoon is substantially the same as that given in the Meteoro-
o lnulul Report for 1877 by Me, Eliot,
i e

Ry

_of the temperature and a- weakening of the monsoon

. pressure,jand feehle fhorth-westerly winds has come

"May 1855.and 1878; these months being all charnc-

r

the surface of the ground gives any indication of its
At Tnst e, perhaps slight and fl

some cause, perhaps slight and apparently
accidental, sets a [)Ol'tit)[:lcof S:a air in upward motion
and rain commences, It has already been shown how
the fall once commenced tends to perpetuate and feed
itself by setting free latent heat and e ing the
air, thus preducing a further upward movement and
the indraught of more moist air.

In this ‘way rain continues to fall at frequent
intervals qver Upper Indin until the time of the
autumnal equinox, when ghe rapid retreat of thg sun
to the south of the equatoy produces a general lowkring

current, which gradually dies away about the end of
September. By the middle of October the rains have
usually ceased, and the season of clear skics, uniform &

round again.
Monthly Frequency of Hatlstorms.—In connexion s
with the monthly distribution of rain-fall it may be
well to state what is known of the relative freqnen(x ot
of hailstorms at different seasons of the year. A © =
knowledge of the distribution of these storms both in’ .-_:N
time and in space is of such immense importance to 57
agriculture in this country that it might be thought
the occurrence of each storm would be eavefully noted
in the weekly rain returns furnished by the distriet
officers. As a matter of fact this has very seldom
heen done, however, the column of' the rain-fall forms
headed ** Remarks™ having been for many years
usnally occupied by the information that the wind
during the week was 4 ensterly and westerly ” and the
weather “clondy and clear,”  Of late the latter
remark has fallen into the disuse it merited. During
the years 1873-77. Dr. Bonuvia ¢f Lucknow received
information of nearly every hailstorm observed in the
provinee of Oudl, and published the snme in a tabular
form in the annual reports of the Lucknow Observatory.
From his tables, combined with the foew notices of
hailstorms in the reports of the Board of Revenue, *
and with ocensional notices of such storms during
1878 furnished by the district oflicers, the following
lzures are taken, They give nearly all the nvailable "
information on the 'nlhjg,ﬁl, (- ¢

Month.

) Al
R
L

.

January
Febiuar
M’nlmh 4
April .
ay

. une -

" ‘Juh' - -
Aungust - '
September -
October .
November -
December - B

The month of greatest frequency is March, and the
four months of' the rainy season June, July, :
and September, as woll as the dry mouths, ibvmbar
and Decerber, appear to be free from hail.  In May
and October these storms are very unusual, the only
ones recorded haying occurred in” October 1877, and o
¥
terised by very extraordinary atmospheric ¢onditions
in Northern India, The figures, so far as they go,
agree faitly with a table of the relative frequency of
hailstorms at different s published by Dr. Buist
in the British Association Report for 1855. Dr. Buist's
table includes observations from all the provinees of
India, Itshows that hail is most frequent in Februa
March, and April, and very rares@®he remaining
mouths, espodn{ly during the rainy senson, o

The bailstones which fall in May in thess
seem to be distinguishable by their immense size. On
the 11th of May 1855 a hailstorm occurred st Naini  *
T#l in which' many stones of 6, 8, or 10 oonces in
weight, and even one or two weighing more than &
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Bailstoges ;
Muhan:mda md Bm-n, in the Ghazipur
trict, and others from two to two and a half mchesin
dinmeter fell at Azamgarh. About the same time
7 was B 8 at Naini T4l in which some of the
_ toues’ were sufficiently, heavy to punch holes
thron the zine roofs on’ which they fell ; and the
: uslt.lty of hail which fell was so great that it lay in
B‘y nearly n m In the cooler months
ebruary, March, and ‘A:pml such large hailstones
\ra not been observed.
_':'._,J("’ ' “districts of the North-Western Provinces
and are subject to oceasional visitations of hail-
storms, Those parts of the provinces from whi
most frequently reported comprise the Him
'%‘éﬁnct&, Rohilkhand, Oudh, the middle Dogb,
frpur, and Jhinsi.
Variations of long period. ~—Of late years the gues-
. tions whether the san’s heat is variable or not, and
e whether an

- variation that may exist can be detected
Ca e in remote eteorologu.al effects, such as rain-fall,
s have excited a considerable degree of interest, and

given rise to long discussions in Nafure and other

scientific journals. Nothing like a definite conclusion

regarding these questions hns yet been arrived at;

many observers holding that there is a balance of

evidence in favour of an excess of solar heat and

tervestrial rain-fall when sun-spots are numerous, and
.

otheuthl_t

e hmt il
are few. question a
rain-fall of mﬁdhﬂ

aper pu n
.J eteorological Memoirss
no distinct relation whatever between the sun-spots
and the rain brou, htb the aummermonmnmbe
traced, but that some eviden our of
an inverse t n between the area and
the wm!@r the latter being genaﬁlly viest

year or twe bafore the spots reach their minimum.

In this respect the winter rain-fall of North India and
other subtropical countries resembles the temperature
of stations lying between the tropics, these places
being generally hottest wbout {a year before the sun-
spot minimum. The simplest explanation of this
relation is that in hot years a larger proportlonof
vapour than usual is raised between the tropies and
transported by the upper eurrent to North India and
the Himalayn, where it is precipitated during the
winter months,

it is by no"means true, as some people have sug-
gested, that Indian famines alwnys oceur about
time of minimum sun-spot, and that a careful study of
the surface of the sun would enable us to predict them,
Taking all the famines and scarcities that have oceurred
in Upper India since the commencement of British
rule, as given in Mr, Girdlestone’s Past Famines of
the North-Western Provinces, together with a list of
those that have oceurred since his report was written,
we may clasgify the years in which they ocenrred accord-
ing to the character of the sun-spots as follows ;—

mﬂybe?; _
third part .
In this T have shown that

Faxines recorded in ghe Norrn-Westenn Provinces, classified according to Sun-sror CHARACTER,

- -
Sun-spot Area. | Famines and Scarcities. Total Number.
= == r
- Maximum - -| 1803-4, 1819, 1827-98, 1837-88, 1860-61 - 5
Medium - - =| 1818-14, 1825-26, 1868-69, 1873-74 - - 4
Mimmum . - | 1783-84, 1832-84, 1867, 1877-78 - e 4 t
i -

‘The table.shows that fnmﬁes due to the failure of e e e _
the summer ‘rains sre just s likely to occur at one ’ b 6f [ Whole
st of the dm—apot. eycle as at another, or that if’ Year. Stations. | Wvinter. (Summer.|
famines be any more probable at one time than ab
auother they are rather more likely to occur when .
sun-spote are ‘numerous thin when they are fow, 1848 - - g{f:-gl: ,3 ;g [ ;3
This conclusion iz directly opposed to  the usunl 1549 = -1 B0 R po- I -+
“theory on the subject. It maybe objected that in jc5he 5] ML 38 188 82 o1
this table great famines are classed together with the  1gs2 - B 48 109 a4 95
local searcities like that of 1867 in Kumaup and that 1853 ¢ = - 38 117 91 03
~of 1878-74 in Gorakhpur snd Bebar, When our 1854 - 5 354’: 61 133 117
attention is restricted to the four great droughts of ig;g ST sk e s L/ }2;
the period, however, we srrive at exactly the same 50 Ao 10 86 o7 96
results. Two of these, the first snd the latest, ocenrred 158 : < 9 68 ;3 08
at minimum sun-spot epochs, and the ether two, those 1859 - = 9 150 95

+ of 1887-8 and 1860-1, at times of maximam sun-spot. 1860 - - 6-80 76 ‘M 1 56

“An attempt has been made to calculats the mean :::slg s 2 :g::i i l:g s
rain-fall of the North-Western Provinces for each of |ggq i 5940 54 115 100
the past 85 years in terms of the average for many jses - - 40 71 69 6o *

The results are here given in the variations 1865 - - 40-41 147 95 100
of the winter and summer rains as well a8 of the 1866 - . :; lg-;‘ ] 132 i ,:f
annuat fall being shown. The winter rain of any year 187 - - e e - -~
means that wluch fell between November of the pre- geq = 4243 100 97 98

’ ehr and il of the given year. 1870 : = 43 108 121 119
3 L g ye&u
.. Lo " 1871 - - 4544 6Bl 131 125
- Mgua¥ Ramn-gALL of the Norta-Westeny Provinces 1872 - ’ 44 1562 111 15
- 5 for ench Yean from 1844 to 1878,in Pun-cps- 1878~ - -} 4 i [l
P raGEs of the Averaes for many YEARs, T - A 44 70 114 110
Sl 1878 e Yog R P 46 93 89
MEY. il Wt Nomber of { oo Whole 1877 - - 39 174 45 57
i Y xq' Siationa, w . [Summer, | o0 ]‘373 - - ¥ 217 90. 102
0. ~E - 0
i3 < s 28 ? 87 ?
[ - ave @ N Si - o5 Tgper-emhge forﬁy:arhasbem%
RARE 7 i 66 | 106 | 102 “‘ following way 1 Ty Tye-. T, Do the
a0 = sﬂb 76 105 | 108 in-falls of a number of stations for the dmyd,
. . N ‘ " il - - .
__. ;* '\ i [
! e £ ¢ *
SR : " “‘ 5 i e
_ Ei;:.—;::"’:-h! : 11;"'-‘-*'\._-__ fali B o ‘h —— e amed L




2l

el
L

. summer nnd winter,

4 . s “ o
! verages for the same places be R;, Ry, R, betwaanﬁm‘d_m er cent. Owing to the inverse C
oes vely. Then— = relation between rain-falls of two seasons,

ﬂﬁ"*" Ty + 7y :-- +7.
RFR+R, ... 4R,

For most of the years where 28 or more stations
have been taken into account, the s may be taken
s fairly accurate, but for the years 1856-60 there is
o large probable error. Ng records for any of the
plains. stations during those years have been dis-
covered, and the figures in the table are founded on
observations taken at a few places in Kumaun and
Dehra Dun, supplemented by returns from three or
four gtations in the Punjab and from Jabalpur in the
Central Provinces.

The first conclusion to be drawn from the table is
that, so far as past experience enables us to judge, it
is not likely that more than_six dry years or six wet
ones will ever occur in succession, longest dry
period in the table included the six years from 1848
to 1858, and the longest wet period gxtended from
1870 to 1875.

There is also a considerable halance of evidence in
favour of a rule that when the winter rains have been
unusgually heavy the succeeding rains of the summer
monsoon will be light, and vice versd, The following
12 years had the winter rain-fall excessive, and that
of summer defective, viz., 1845, 1850, 1851, 1852,
1858, 1859, 1865, 1866, 1868, 1869, 1877, 1878;
and 13 years, 1846, 1547, 1854, 1856, 1858, 1861,
1862, 1863, 1867, 1871, 1873, 1874, 1875, had dry
winters followed by wet summers. Against these
25 instances in favour of the rule there were only
three years, 1855, 1870, and 1872, with the rain-fall
excessive in both seasons ; and six, 1848, 1846, 1857,
1860, 1864, and 1876, with a deficiency both in
In his report on the meteorology
of India for 1876, Mr. Blanford has suggested a
reason for the inverse variation of the rain-fall of the
winter and summer seasons. It is that speunusually
great precipitation of snow on the north-west IHima-
laya, accompanying heavy winter rains, will retard
the rise of temperature over Northern India in April,
Muy, and June, and thus prevent to some extent the
diminution of pressure that causes the indraught of
the vapour-laden winds from the south.  On the other
hand, when the snow-full has been less than the average,
the temperature will rise, and the pressure decrease
more than usual, and the southerly winds of the
summer monsoon will be unusually strong. The
explanation is, however, incomplete, for the year 1871,
in which the winter rains were light and those of *the
summer were far heavier than usual all over North
India, was characterised by a very low temperature
in April, May, and June ; whereas 1878, n year of

vy winter and seanty summer rains, had the hottest
Junt ever recorded. Although this relation between
tx:fnins ofe the cold and hot seasons has not yet been
satisfacterily explained, it may for the present be
adopted as a fairly good empirical rule, the exceptions
to which are not likeiy to be very numerous. ;

The winter rain-fall of the province is seen to be

uch more variable in smount than that of the
summer season, the former mnging from 22 to 217
per cent. of the average, while the latter only ranges

5
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already pointed dut, ¥he annual totals' on the av "
of the whole province have a still smaller range,

maximum being only” 31 per cent. above the mean,
and the minimum 44 per cent bélow it. ]

Nevertheless, gt individual stations, the varviability
of the annual totals is extremely great, as the following * +
examples will show. * The highest rain-fall at Debea, = ¢
in any year for which we have complete returns, was o
112:6 inches in 1853, and the lowest was 851 inches ~
in 1848, At Naini Tal the rain-fall ranged between
131 inches in 1853 and 80°1 in 1860. On the plains -
the varinbility is almost as great, Thus, at Meernt =~ .
the rain-fall in 1870 was 40 inches, and in 1868 only -  * b .
156 ; at Bareilly 58°8 inches foll in 1878, and only P
23-7 in the-previous year ; at Agra 465 inchesfell in N
1873, and_ only 98 inches in 1877. Farther cast,we . =
have for the maximum at Allahabad 61 inches fn- lth. g
und for the minimum 157 in 1864 ; at Benares 644
inches in 1848, and only 195 inches in 1864 ; and at
Jaunpur a range from 74 inches in 1871 to 7'6 in
1846,

In the Jhinsi division and in Oudh, although the
observations for these arve for a smaller number of
yenrs, the variability of the annunal rain-fall ap
to be quite as great as in the distriets for which the o
records go back to 1844. Thus, ut Jhinsi the rain- W
full of 1868 was only 13-3 inches, while thatof the
next year amounted to 523 inches ; at Lucknow 649 .,
inches fell in 1871, and onli“l-i"l in 1877, and at
Fyzabad the figures for the last 10 years range be-
tween 87+2 inches in 1871 and 174 in 1876.

In years when the avernge rain-full of the whale
provinee is below the meangsome districts are subject
to unusually heavy local falls. 1In 1877, for example,
when the average summer rain-full for the whole pro-
vinee was less than half the usual amount, there was
i suceession of heavy downpours in Jaunpur, which
brought the rain-fall of the summer months at that =
station ncnrlf up to the averuge. In like manner,
succession of very heavy falls of rain in July and
August 1878 rendered the totals for these months at
Bareilly, Dehra, and Mugsoorie very excessive, while
the rain-fall of the same months was deficient in nmount
over neurly all the rest of the provines. a8

It has been pointed out by Mr, Blandford that these
irregularities of rain-fall distribution (which wi also
observed in rainy years, though they aro then not go

striking) appear to be détermined by certain minute W ;. '. .
but persistent diflerences of atmospheric pressure e
which modify the directions of the prevailing winds, wales

and thus send unusually large quantities of vapour té 4
be precipitated over well-defined local arens, Many & ° =
of these pressure differences are already established 0
at the commencement of the rainy season, and othlers ~ + = =88
originate during its contifunned, but oneé set up they et

usunlly persist for several months or eyen years. : !
Thus an accurfte knowledge of their amount and v T

distribution, combined with a knowledge of the pro- «
bable general character of the coming mo ) i
rived from observations taken over the whole of

and the Indian seas, mny one day afford a basis for -~
foretelling the distribution of the rdinefall before the ¢
commencement of the summer fmonsoon. '

¥ *‘ﬁ By
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After giving an scconnt of the normal distribution
of wind and rain-fall and their causes in the Province
of # description mainly drawn from Mr. Bland-
ford’s reperts, and which therefdhe need not be repeated
here, he goes on thils :— .

‘We must now take up each division in turn and
describe the normal rain-fall and ent wi

: winds,
© and how they differ one from another. It is believed

73

~ that considerable reliance muy be upon the
~ uccuracy of the statements of rainm wﬁ:hm

' ' e
- WNOAL -
afterwards given ; for each sadar and subdivisional g "B
station is furnished with a on’s rain-gauge, whieh
is of the simplest construction, aud is therefore very e
little linble to out of order, and which is ngain ¥o
simple in “that it is diffieult to imaging
any mis can be made in its readings. Therain-
. fall recorded by these instruments is dail
and the reports are in most cuses for

office lhro’}g the civil offiter in chw
division. other statistics herg given,
. wt
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wind directions, &., are obtained from tho records
“kept by the meteorological m:n at the various
Hta under this department, aud® which are also
~ believed to be very fairly accurate, It will be con-
venient to commence with the divisions from the
* eastward, working towards the west; and it will be
- seenbelow that in this way we shall follow as nearly
 © ps possible what may be called the natural sequence,
 commencing with the distriet having the greatest
* " rain-fall, working down to that with the smallest.
.~ Thus we have the following divisions with their
rain-fall, working from east to west :—Assam,* 115
inches annual rain-fall; Chittagong, 100 inches;
Dacea, 76 inches ; Cooch Behar, 134 inches ; Raj-
shahye, 72 inches: Presidency, 58 inches; Burdwan,
57 inches ; Bhagulpore, 52 inches; Orissa, G0 inches ;
- Chota Nagpore, 49 inches; and Patna, 45 inches.
03 There are only two exceptions to this sequence, that
~ i8,Cooch Behar and Orissa, and these two are ex-
‘eeptional—the first, because it includes the Himalayan
stations, and the second, because a large proportion
' is on the sea-coast.
B Clittagong—This division is, next to Assam, the
Ao most. easterly, and, as before stated, it receives also a
~large proportion of rain-fall. ‘This division is repre-
sented K the following rain-fall stations :=-Chittagong,
Cox’s , Nonkholly, Comillah, Brahmanberiah,

* The report on the rain-full of Assam is deseribed in areport
submitted to that Government.
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observations have been made in these station

.
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Rangamatee Hill, and Hill Tipperah ; i
‘ iuda-vnryl:tgfmm 4to 20 years. Most of these
f::ﬁonnm ‘or near the sea level, many lie almost
on the ses-cost, whilst to windward of them there
isa of mountains that runs obliquely across the
path of the south-west monsoon, and which materially
alters its direction. Speaking generally, we may say
that the norghern stations of this division receive a
larger share ¢ -fall than the southern. The winds
in the Chi g distriet are strongly northerly
during the months from November to February
inclusive, but in March and April the southerly
element predominates, and the south-west monsoon
commences here in April and continues to blow
steadily for seven months; owing partly perhaps to
the obstacle presented by the Arracan Mountains to
the progress of the south=west monsoon, or perhaps to
o greater extent to the low barometric pressure in
the Gangetie deltn, the wind directions in tLis division
are south-east and south-south-east during the greater
part of the monsoon months, and apparently the wind
is more easterly in the northern parts than in the
southern. The rains begin earlier at the northern
than at the more southerly stations, for at the latter
]Iitttl’o rain falls in April, and that in May is usually
ight.
The average monthly rain-fall for the whoie of this
division, together with the average rain-fall of some of
the principal stations, are here given—

Ram-raLL in the Currracong Division in INcuES.

'The division of Chittagong is thus well supplied
with rain, as, on the average, 100°40 inches are
recorded ; this is fairly distributed in the whole divi-

ion, and is usually spread over from six and seven
months, the three months June, July, and Avgust
being s a rule the wettest,

Dacea.~—1In this division we have chiefly low-lying

- lands which receive the monsoon currents direct from

" the Bay of Bengal, and *therefore the average rain-fall

is fairly high. The number of recording rain-fall

stations has varied from 11 to 14, aud the number of

“over which observations have beem daken has

min the larger stations 16, but in the subdivisional

stations only four years. The principal stations may

be considered to be Dacea, Furreedpore, Burrisal, and

Mymensingh, and thes¢ may be accepted as typical of
the whole district. \

'8 i & 3 ]
‘ Sedd . 'RE TESE:
Names of Stations. | 2 5 g §' = : " g g .| 3 B g | Year
5 P me 5 5 .E. : § -5' 5’ B *3 % g
“ S| || <A [S |8 |<|&]|S| =&
Averagest - =| 4to 10| 071 O083| 2004| 496| 10°87| 2217 | 2011 1825 1109 689 | 087 021 10040
£
Ci!mgong - - |17 to 19| 058 1:31 1'81| 471 9117|2253 2217 | 2146 1294| 6:81| 171 0:39 | 10460
Nookhally - = |17t 19| 047 080 209| 386| 9901|2267 | 20000 | 20026 1592 8387| 142 011] 10687
- ~|14t0 16| 079 O83| 249 7:06| 1142 1906 | 16:76 | 15:28| 977] 614| 1'35| 008 a1-02
tteo Hill -4 8 043| (83| 2:33| 4:46| 10430 17-52( 1817 18:88| 11'19| 7B5| 1-23| 022 9291
Hill Tipperah = | 4to 5| 1'85| 008 829 524 1018 1443 | 10088 | 16:37 | 808| 422| 117| 020 7620
4 d
we ' t Average of whole division.

This division is one in which the rain-full is very
equaily distributed, and in some respeets it is like that
of Chittagong. As before, the nverage winds work
round from north-west in January through west and
south to south-south-east, remaining in this direction
almost throughout the rains, then passing through
cast almost suddenly to north at the end of Qctober or
commencement of November! In April the wind
becomes on the average south,and at this time the
rain-fall commences and continues until O%tober ; the
largest amount falling in June and July, The rain-
fall varies from about 70 1o 95 inches, as is shown by
the following table which gives the avernge monthl
rain-fall of the whole division, and also the rain-fn'ﬁ.
of some of the principal stations :—

RAIN-FALL in the Dacca Division in INcHES.

T d ! :
£ § Elils|dis E. £ : 50 & R
= b B g
" A&l s ||| 8| < |F|&8]=
4t016| 071 12| 179 428 eow 1648| 1597 | 1274 | 1057 | 4s6 o020 ofs
23to 25| 029 (83| 2388| 644 951) 12.82| 11'64 | 12:10| 952( 5'51| o075| 018
5‘ 8 Ohd| 096 2382| 483| 934 183-49| 11°33 | 1246 1102 95| 026] 001
Bto 9) 078| 1114 1-70| £79| 675 1517| 16:78| 1283 ) 10-40| 49| 089] 017
_lD 1012 085| 109| 144| 709 1389 | 22-07 | 16:39 | 1478 12:99 | 485 13| 003
ek
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' although this is perhaps not quite so marked as in
' that will be qu?md from subsequent

Cooch Behar.—In this division we have a marked

s example of the influence of Lills and mountain ranges
' in increasing the rain-fall of a district. The average
~ annual rain-fall of this division is 184'57 inches, the
highest in fact of any division here treated of. There

are here five rain-full recording stations, namely,
Darjeeling, Julpigoree, Cooch Behar, Buxa, and Boda.

All these stations are situated either in the hills or at

the foot of them, and it will be seen that in each case

. we have heavy rain-full. The wind directions are
1:ml‘f»v recorded  at one station, namely, Darjeeling,

and here for the first five months in the year there

‘ R T L N e 'f‘_-w 3 E 3 D o T L
Sl g T I S Y 4 JATRTISTAL L L BOURE TR i ¥
RAINFALL. oF il
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is a great preponderance of westerly winds, which,
however, in June round to the south and
remain at ar about™this quarter until October, when
the wind direction again turns the west.
Slight rains tommence in this division in April and .
May, but the monsoon months are really June; July,
August, and September; comparatively small qquan-
tities falling in October. In this division the rain-fall
is not uniform, nor could it be expected to be so, for
some of the gtations are on the plains and others in
the hills. Thus at Buxa there is an anunual fall of
23890 inches, whilst at Boda only 88'07 inches fall :
Buxa is on the hills, Boda is on the plains. The
following table shows the average monthly rain-full
for the whole division, as alzo for the five stations
above mentioned :—

.

RAIN-FALL in the Coocn Benar Division in INcnrs. 4 s‘r ;
.|
%o § | ; : : : el
5ed | & AERRRE AR E: e
Names of Stations. | 2 £F | g i 15 , ¢ (8| £ 18 Year. Sl
g g% | gl | B8 | 85 '
Pt g 2 = g | = = ° e o
"2l | m|A|<|A|S|[R|<|& |8 |2=
o Rl
Divisional Average | 4to 7| 078| 041| 34| 553 1046 3014 | 2960 26:59 | 22'8] Wal 11| 012 184:57 e ‘r
" Darjecling - - |[14to17| 085 100| 125| 878| 610 24:80| 27-22| 24:60| 1581 24| 07| 015] 11247 e
Julpigoree - | Tto B 047 028 1'75| 4+45| 9:12| B0-46 | 2542 | 2H67 | 25°76 | 623 002 003| 12560 il
Cooch Behar -| 5to 6] 056 013| o62| 695| 1200 3572|285 | 2076 1604 | B38| 005 — | 13125 e
Buxa - - ] 0'90| 085 168 9:15| 18:82 | 46:50 | He-d1 | 4200 | 8368 | 11:83| 055| 050 | 29248
Boda - -| 6to 7| o6o| o27| oe3| 259 786| 2104 1401 1788 1626 | 685 — | 008 8797

Here we have a division far removed from the sen,
yet standing at the head in the list of rain-fall. This
iz eaused by the fact previously stated, that when air
laden with moisture rises it expands and is thereby
cooled, and by the full of the temperature a large
proportion of the vapour is deposited in_the form of
rain, and though in this instance the monsoon current
has deposited part of its moisture by passing over a
large portion of land surface, yet when it rises and
hecomes cooled, a further and generally larger quantity
of rain is again produced.

Rajshahye—This division is situated at some little
distance to the south and east of the hills, and yet
their influence is not altogether unfelt ; for it appears
that the rainfall in many of' the Rajshahye stations is
higher than others in the same latitude in the Gan-
getic delta. This is probably owing to the influence
of the hills on the north and north-east which obstruet

Ramw-rpALL in the Ragssnanye Division in Incmes,

and deflect the monsoon current, and thus increase
the precipitation of its vapour ; counsequently there is
a larger fall of rain in the division than would other-
wise be the case.  There are here 10 ain-fall record-
ing stations which have been established for periods
varying from 5 to 20 years, There is now only one
wind direction record iu_-pl. in this district; but up to
1874 Berhampore was included in this division (it is
now, however, in the Presidenay division), and®the
records from this station show that from May to
September south-east winds probably prevail in {h\j
ghaliye. The rains are heaviest there from June to
September, but a fair quantity also falls in May and
October.

The rains are here somewhat unequally distributed,
as is shown by the following table, giving the average
monthly rain-fall for the whole division, and the A
average for several of the larger stations :— By

e
Ot . - H v
: . .E o E; . : = -5 3 E =3
Names of Stations. 14 = i ) E 2 g E Year,
R E £ B ¥ . = 2 £ &
- Rl o B ) g = = o < g i
Z ] = = < = - = - CZ =] “ = v
b 4 o A ‘u':'-‘t_l
Divisional Average | 5t0 20| 052 092 1°00| 334 668 1521 1467 | 1248 | 1237 509| 030 11| 7278 ; "#}
a4 =
Dinagepore - |18t 16| 020 066| 060 2B0| 7-25( 1916 [ 1543 1819 12:67| 668| 02| 04| 7870 Il
Mnldah - - |18to20( 046| 085 080 1'86| 321 985| 10716 0:56| 10-Thde=de50 | 0:18] 040| 5260 T
Baulealh -[1dto17| 030 1119 118| 1°95| 676( 11°01| 12:20| 1027 | 10°85 | 5624 | 025| 004| 6088 %
Rungpur - ~|14t016) 039 083 065| 811 981|286 | 16:65| 1840 11:64 | 543| 004] 012| 8378
« ~|12to15] 058] 1008 O75| 468| 909 | 16:58| 16:55| 11°21 | 18:58 | 546 | 020] 00| 7985
Pubna - -| 9t 10| O044| 071 1'26| 454 788| 12:29| 10061 | 11'35| 1083 | 447 | 010]| 002| 6400

Speaking generally, we may say that, other things
‘being equal, the easterly and northerly stations in this
div receive more rain than the westerly and
southerly ones, and alzo that the rains _usunl}y begin
sumewhgat wller.m the fogmer than in the lau‘er

" Presidency Division—We have here a division in
which the average rain-fall is fairly equally dis-
tributed ; mmmgsrmﬁmdzt_irons and in
 gome instances records for as - as years are
r:.jj ~ available; but in the case of thu]‘:gdhibiond stations
- only four years’ observations hav€ been recorded.

Here, as beforey the wind direction passes from the
north or north-west in January through west to south
in April, but it is not till June that the wind becomes
full sonth or somewhat east of sonth ; mnd it is by the
wind cu from this latter quarter that the la

proportion of rain is bronght. In October the wind
veers round sgain to the north and the rains ¢ :
The rain-fall usually commences in the south :} y
this division in the second or third week in Ju
ceases about 15th October; in the n
end l‘?ﬁ_{.:lﬂiw. The principal ra

¢ i1
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The table below contains the average monthly rain

fall for the whole division, and also the avengeloi

and the rain-fall in May is prinei gl
of storms called “?ort -westers,” #ome of the principal places :—
Ras-rALL in the Prestornoy Division in Inormes.
] > alis R 3 E !
EE 'g 3 'é 2 ﬁ ',ks‘ i . g 5 Year.
H"‘o g s = i {28 i o 5 Z | a
4to47| 057] 110| 181| 278 515|116 1070 1098 | s48] 49| oa2| o10| ares.
9to10| 018| o076| 1°07| 159| 4-e2| 12-72) 1463 ] 1426 1307 | 1004 | 066 005] 7485
48 | o43| o87| 135| 239| 50| 1208| 1278| 1894|1018 | 561| 055| 02| 65k
Gto 7| 088| 169 2%0| 209| 449 11-22| 13-23] 1397 900| 29| 030 009| 6499
12t0 14| 059 o89| 1°04| 406| 718 1188 [ 1018 | 10:20] ews| 42¢] oar| oas| sers
141017 039 o62| 167 368| 796 19-48| 1075| 1150| s78| s62| o73| o12| Bawo
19wer| vaz| oso| oo 2a2| s22| oo|1002| r0e1| 41| s64| 016| 003| 5488

In this division we may noticé generally that, other
things being equal, the southerly stations receive a
larger proportion of rain than the northerly, and the
casterly stations a larger proportion of rain than the

ye '

Burdwan.—This distriet in position and general
condition is similar to the Presidency division, and
like it receives a moderate rain-fall ; the average for
the whole of the Presidency division being 5798
inches, whilst that of the Burdwan division is 5711
inches. There are 15 rain-fall recording stations in
this division, and the period during which registration
has been effected varies from 4 to 20 years, The
rain-fall in this district is tolerably uniformly dis-
tributed, and it is bronght by winds from fhe same
direction as those described for the Presidency divi-
sion; if anything, the direction in the Burdwan distriet

is rather more easterly. Ag before, the months in
which the largest amount of rain falls are June, July,
August, and September, and these are the months
which are characterized by south-east and south-
sonth-east winds ; it is in fact from this quarter that
the larger proportion of the monsoon rain comes, In
October and May also there is a moderate rain-fall,
the former being brought by the close of the monsoon,
and the Iatter principally by the storms known as
north-westers. The period of the commencement of
the monsoon is'about the same us that given for the
Presidency district; but as before, in the southern
portion of the division, the monsoon commences rather .
earlier than in the northern part, ;

In the following table we have the average monthly
rain-fall for the whole division, and also the average
for some of the principal stations :—

A 1 Ram-rALL in Burpwan DivisioN in Incnes.
)
=0 ™ i o .
.§ -1 . E o3 .g - -3 .
Names of Stations, Eg 5' .E .g 2 . & , ] g ,§ g Yeur.
L) =
I~ B = ? b7 °©
“ L | & .8 | < | = S1E8lS|& |8 (2|4
Diwisional Average | 410 20| 056 1:30| 142{ 26| 424 10000| 1147 [ 11°65 | 8:62( 529( 033 017| 7511
Burdwan - = |l4to 16| 067 1410| 1:58| 280| 451 11°07| 1244 | 11°78| 861| 540 02| 052 6062
 Bavkeora - 1740 10| 088 113 166| 1-72( 844| 10:08) 12:62| 1058 | &63| 520| 088 1:00| 5686
. Booree - .= 13told| 048| 093 072| 086| 234| 962 12:05| 12:62| 980 418| 013| 018| G485
Midnapore -{11to13] o072 046 1-54| 167| 549| 11-48| 11°60| 1098 | 866| 614| 0483 0D1| KOO8
Hooghly - - 12 061 | 148| 298| #68| 528| 10065| 1107 | 1281 | T88| 8:94| 041| 0°15| 6049
Howrah - -| Bto10| 049 1-52| 270| 281| 395 12:71| 1299 18:00| 10:00| 505| 085 010| 6526

r %ﬂﬂng generally, we may say that the rain-fall
~of this division varies between 50 and 70 incBes, and

" that the stations in the south, and therefore near the
- gen-coast, receive a heavier rain-fall than the northern
ones. There i also :{)glrently a diminution of rain-
full from the east towards the westerly portion of this
division, but this is perhaps not so marked as is.the
~ense in the other divisions. e

Bhagulpore.—This is one of the Behar divisions,
and is therefore situated at a considerable distance

1 . from the sea, and consequently the rain-fall is here

less than in the divisions formerly discussed. The
wind directions are determined at two stations,

Monghyr and Purneah, and throughout the éarly
months in the year there is a decided preponderance
of westerly winds ; it is not till July that ‘the wind
becomes south-enst and sounth-gsouth-east, when it is
from this quarter that the greater part of the rain
comes ; the easterly element is here stronger than in
the more southerly divisions. In this division there
are 15 rain-fall recording stations which have sent
in returns from periods varying from 4 to 20
and the average monthly result obtained from these,
er with the average rain-fall of some of the
ancipal stations, are herewith given in a tabular
orm —

Ram-FALL in the BuAcuLrore Division in INcmes.

ol L $ 1,083

Names of Stations. 25’5 E‘ E a i : 151% 2 e

LR AR EIE 1lald)

- K s | m ‘R | A8 7 i
. Divisional Average | 4 t090| 051( 126| 051| 106| 296| vosf 1273|1094 990 26| 008| 04| 5258
 Monghyr - - |19% 20| 089 057| o4s| ouz| 155| 612|161 ] 1090| so5] s61| 00s| o10] 4368
: lpore - - |184019{ 046 057 m C1008| 226| 8471 1108| 1078] 767[ 505| 001| 008 4776

~ Pumeans < -| 6t 7| 040| 043 | veal es6f12a6] 1490| 1962|1098 B8s| — | 005| e1es
MyaDoomka <« f 6 | 044] @3] 071| 110| 339|1072| 1361| 1978| 949| 308 001| 003| 5707
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&mhhhhhb it will be seen that no heavy
rain-fall takes place in this division until June, and
generally towards the close of this month, whilst the
rains almost cease by the beginning of October ; the
weltest months are July and August, and in September
it is clear that there is & weakening of the monsoon
current.

Speaking generally, the stations in the south and
east of this division, and those lying nearest to the
line of the Himalayas, receive a greater rain-fall than
those in the west. This is illustrated by the fact that
Purneah receives an annual rain-fall of 61-23 inches,
whilst  Monghyr receives only 43°68 inches. The
former station is only 65 miles from the foot of the
Himalayas, whilst Monghyr is, more or less, protected
from the monsoon winds by the rocky and elevated
country of Huzaribugh, which stretches to the south
of this distriet. The average rain-fall of this division
may be said to vary between 40 and 60 inches.

Orissa~—This division, although one of the most
westerly in the provinces under the Lieutenant-
Governor of' Bengal, receives ordinarily u fairly Inrge
proportion of rain, lsrger indeed than the three

divisions previonsly described. This iz, however,
accounted for by the fact that it lies on the sea-coust,
and therefore receives its portion ‘of the monsoon
current in its original humid eondition.

As might be expected, the wind directions ave here
somewhat different to those of other districts. In
January the wind instead of being north-west or
north is usually north-east, whilst as early as February
the influence of the south winds begins to be felt ; in
March they blow steadily from a decidedly south-
westerly «direction, and continue at or almost this
quarter until September; at the middle or end of
October the wind goes round to the north-west, and
continues northerly until the end of the year. -
this division the rain is brought entirely by south-
westerly winds instead of by south-easterly winds, as
is the case in most of the other divisions of this
provinee. :

There are 10 rain-fall recording stations here, and
the periods for which observations are available vary
between 4 and 19 years. The average monthly rain-
full for the whole division and for some of the prin-
cipal stations is shown in the following table :—

Ramx-raLt in the Orissa Division in Incues.

| ‘5-.. ! | | ) [ ‘ o - p
| g8 5 [ B _— i SN N
Names of Stations. .E 4 8| & 2 4 | | 4 | ,& E %‘ g g Year.
Bl | 8§ | 2| & | & b | X = z
z I 31313 | 34812
Divisional Average | 4 to 19 tr.s:J 078|082 1'62' 2'83‘ 10°87 | 12°08| 1146 | 964 | 759 134| o22| 6011
Cuttack - -|16t018] o054| 085 04| 152 2o 1080) 1292 1080 968| 6d0| 098 052 566D
False Point - - 10 o46 | 058 1019 1042 258 1186 16°06 | 1051 1141 1878 | 811 013] 7604
Pooree - = (17w20| o222 115 o061] 1444 227 T09( 043 1185 929| &45| 198 072] 5510
Balasore - ~[14to 16| 084 124 68| 254 420 1054 | 11°22| 1220 ] 1227 748 050 y 6678

The rain-fall of this division may be said to vary
between 50 and 75 inches, and other things being
equal, the stations near the sea-const will receive u
heavier fall of rain than those in the interior. This
is elearly shown by the pair of stations, False Point,
which is on the coast, and which has an average
annoal rain-fall 76:04 inches, and Cuttack, which is
some 50 miles inland, only receives 5663 iuches,

Chota Nagpore,—This division includes a gon-
siderable tract of elevated land, which in the case of
Hazaribagh is as high as 2,010 feet. Most of the
country 18 indeed, more or less, clevated and un-
dulating, and also much covered with jungle, As
might therefore be expected, the meteorological eon-
ditions of different parts of the division vary some-
what according to the elevation and position of the
stations,

At one station only in this division is the wind
direction erecorded, and these observations have been
made for the last 10 years. Starting in January

with o well-defined north-westerly wind, it generall

becomes more and more westerly until June, when it
becomes south-west, and from this quarter the first
considerable quantities of rain come; the wind after-
wards hecomes more southerly, snd in September
south-gasterly, but in October it passes back to the
north-west direction, It is during July and August
that tho greater part of the rain falls, when the wind
is nearly south, whilst by the beginning of October
the raius have nlmost ceased.  During the cold weather
months also usually small quantities of rain fall, but
this is apparently due to the winter anti-monsoon
current, as was explained in the general description
of monsoon currents in Bengal. This division is
represented by seven rain-fall recording stations from

which statistics are available for periods varying from
4 to 20 years.
The average monthly rain-fall of the whole division,

together with that of some of the principal stations,
is here given in a tabular form :—

&
’ "

Ramw-FALL in the Cuora Naerore Division in Incius,

& - >y
- -
'E'a.g o - | E -8 -
Names of Stations. : g g 5 .g . " : ! go 5 g - Year.
< 2 4 =,
e [ER 2 B | A5 5|85 |8 B
Divisional Average | 4to 20 0:61| 084| 085| 076 11'.4’ 864 | 12:95| 11°75| £23]| 8343| 009| 49-99
Huzaribagh -| 18 48| 069| 062 0485| 100| 8621305 12:83 | 720 . 860| 024] 4838
Ranchee - 16t0 18, 092| 104| 181 0388| 152| 7-43] 12:50| 1090 | 7-81| 3456| 013[ 009 4768
Chybasss - Tto 8| 069| 83| 1-24| 095| 200 s62| 1361|1208 947 47| o014| 012]| 8477
Puralia - -|lotol2| 0:55| O078| O078| 093] 1°58| 865 11:36| 11-92| 6B0| 437| 008| 019 4784

e R ]
The rain-fall of this division may bo sid 1o v
e 55 one-

in the;amou;:t of inful
of whi to west and from :
two ‘months July and has a mean rain-fall hig

to south. Thus Hazaribagh
lin ! er than Manbhoom, whi
speaking, there is o diminution  is situsted 70 miles to the eastward, aud
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Haz which is 100 miles to the northward.
rule, the monsoon commences rather later and
‘rather sooner in the distriet of Chota Nagpore
- than it dog in the more southerly and westerly dis-
e tricts of BEI‘IRI.L
~ Patna—This is the most westerly and northe;;l.{nf_
- the divisions in this provinee, and therefore, as before
pointed out, the average rain-fall will be the smallest.
n all the Behar stations the mean rain-fall is low,
and in most respects their climate is gimilar to that
of the North-Western Provinces, In this division
are two stations, Patna and Gyn, at which the
wind directions are recorded, and the average of
10 years observations at these places shows that, as
in the case of Chota Nagpore, in thesearly months of
the year there is a strong preponderance of westerly
wimi?? there is, however, one very curious point
about the wind directions here, that following on the
. westerly winds we have northerly and north-easterly

annual rain-fall 6 or 7 inches highar

-

et A

R S e

ones, and finally in July the winds become almost due

eust. This change of direction is the reverse of what
usually occurs. At the end of July the winds become
south-east or east-south-east, and it is from this
quarter that the vapour-bearing current reaches this
division. In October the wind again goes round to
the north-west and the rains cease. Before, however,
the sonth-east and east-south-east winds can reach the
division, they %ave to pass over a small tract of
elevated grounc) ad that in the Sonthal Pergunnah
district, and ¢ ntly they have already deposited
n considerable portion of their moisture before reach-
ing this division. The rain-fall here is accordingly
light, varying from nearly 40 up to 55 inches. In
this district there are 22 ru.in-fxﬁ recording stations
which have furnished returns for periods varying
between 4 and 29 years. The average monthly divi-
sional rain-fall, ther with that of some of the
rincipal stations in the division, is given in the
ollowing table :—

Ramw-raLL in the PArNa Divisiox in IncuEs.

nerally distributed than is the case in the other
. divisions, and it is difficult to trace any general prin-
“ciple in the slight variations which oceur ; apparently
 however, a line through the middle of this division
following nearly the conrse of the Ganges will re-
present the line of lenst rain-fall, whilst north and
south of this there is increased precipitation of rain.
The monsoon commences in this division about a
fortnight later, and ends rather earlier than in Sonth
ail Enstern Bengal, and the greater portion of the
rain-full ig in the months of July and August. This
division also usually receives a certain portion of the
winter rains brought by the winter anti-monsoon
current, o
In concluding our review of the rain-fall of these

divisions, we may make the following general state-

L
© % 1 o y
' 4 -3 i 2128
Names of Stations, | : Eg| & A 4 ) E‘ E| 2|3 Year.
o L] B
b é B -] Fln By g 2
7 &8s |<|d|8|3|<]|& P
Divisional Average 4to20] 063 045| 046 054 145( 7-71| 1212 1078 | 857| 2:34| 002| 009 4511
Patna - = 1740 19| ©065| 049 025 030 1-32| 6-87) 977| 851 747| 2:63| 013| 015]| 3854
Gyn - - 11to 18| 072 Od4| 047 085| 040| 6:17) 11°78| 72| 689 332| — 009 | 40435
Arrah - 17to 19| OB4| 045 050 076| ‘1'06| 70| 1291 10004 9°65| 2:63( 021| 007| 4681
Mozufferpore = |18to 15 071 o33 062( 068] 1°87| 626 10°51| 968 916| 367! 003| — 4347
Duarbhunga - - 1] 033 18| 86| O88( 1'69| 7-24| 12:89| 984) 1090 1'B1| -— 007 | 4619
Chupra - - [M7to20| 068 085| 050 052 093 593| 77| 87| 703 262 002 — 36°14
Motibari - -|11to 12 087 018 083 067 298| 8681|1034 11'31| 927) 3887| — 014 | 4817 -
In this division the rain-fall appears to be more ments. It may be comprehensively said that the rains

brought by the south-west monsoon commence earlier

and fall in larger quantity and with greater regularity )
in the divisions to the east of these provinces, and

that they commence later and diminish in quantity

and also in regularity in passing towards the western
distriets ; so that the eastern divisions are altogether

more moist than those of the west; and that in all
probability the western and north-western divisions of

this provinee will always be more gubject to drought

and famine than those to the east.

The following two tables are a resumé of the results
as given anbove ; they show in the first table the
average monthly wind directions of stations in each
division, and in the second table the average monthly
divisional rain-fall :—

™ Averige Winp DirecTIoNs in BENGAL, i
- g
§.~ :‘- $ . § | § .
0_ Names of E j : 3 . . . . + % E 'g
w w00\ LB | Ee| @ | 5|k 34 2.k
= - # - = L) - - @ t
Sibsagar - | N.BE N GE [N GE N GR [NOE | N.SOE | S.8iW. N BE |N.7E | N.RE [NGE |N7E
'E-;ﬁpm BB [N.S0E [N.80E [N87E | .44 | 8.7, | 8.55E. | 5.15B. [ S.67E. | S.85E. | 5.878. [ 8.7 K. .
Silchar - | S.22F. [ 8.88E. | 8.00E, | S.82E. [N.71E |N.&7E [N.91E | 8,40 W.| .42 W, s.an,J S.7E. | 8.5 K,
Ohittagong - | N.26W. [N.40W. | S.00W, |8 13W.| 8. 7W.| 5.30E. [ 8.42E. | S.31E. | 8.2 E (N9 W, [N.10W. | N. 94 W, {
Dacea - |N.S0W.|R70W.|S2ew.[8 SE | 8.9E | 819K | 8.21E | S.16E | .78E [ N.74E |[N.TW. | N. %W, .
Darjecting - | 8.50W. [ S.o5W. | S.07W. /803 W. [ 851 W. | 814 W. | 8125, | S.13E. | S.28W. | S.45W. | S.88W.| 5.3 W.
| Caleutta. - |N.88W.| S.81W.|S.seW.[8 sW.| B1E |8 ¢E | SUE |8 1UE | S.08 |NGW|NITW|NEW,
Saugor Tand| N, TE. [ 8.08W, | S.W. |82 W.| .1 W.| 8.01W.| S.00W.| 8.97W.| 6. 8V, [N.uB | N. [N
Jessore - |N.o1W.|N.osw. |8 cew. |8 12w, |8 7B | 8.18E [ 10K | S.10E. | S.98E. [N.65 B |'N, 1K |N.20W,
Berhamporo | N. 55 W. | M. esW. | ®no W, |5 sW.| S.85R. | 8.07E. | 8.4 B, [ B.45E. | 5.46E. [N. 3W.|N.20W, | N, 50W. -
‘Bustwvan n,gu’,‘x.ww. SrW.|Ss0w. |8 aW| 5108 | S.0E | 8.4E | 808 |NE [Nsw, [N aw %
A gpwlsnswiNvew NeaE I NnE INeE | 5.8 | 8.0E. | 8,01E |8.82W.| 887wl 80w
X

s
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"i' Purneah - [N.7FW,|S.80W. [ Nsiw,| = |N&E| = L 2 | e7E (Naw.
Cuttack +|N.G4E. |8, 0W.| 819 W. [ B.10W.| 8. 6 Wi | 8.25W.| 5.4 W. | 8.48W.| 8. 7W. | N.30 E.
Falso Point - | N.46E. [ 8,27 W. | 8. 40 W. | 8. 44 W.| 5.30W. [ S.40 W. [ 8,03 W. | B.osW.| S.32W. | N. &0 E.
Hazaribagh- | N, 64 W, | N.ao W, | N.78 W. | N.78 W. | B.80W. [ 8. 30 W. | 5. 13E. [ 8.1 W.| 8. 07 E. | N.4s W,
Patna =« |N.IBW.|N.76W.|N.7e W, [ N0 W. | N. 41 B, [ N.osE. | N.s2B. | 8.67E. | 8,84 [ N.®W.
¢ Gyn - - |N.BOW.[N.ssW. | N.goWw.|N.eoW. N.81E [N.S4E | S.00E. | 8.50E | 8. 76 E | N.ayW,
E Durbhangs - -_ -_ — - - — = o = 1
AveraGe RAIN-FALL in the Divisions of BENGAL in INcHES.
3.2 -] . ) i
Names of i i - 5
=i FHRnnnnnnii
P 1] " B = - = - - -
L]
Assam - = |21 t0 28 | 4t020| 080 1'83 300 0'67 | 1433 | 22°80 | 2313 | 1806 | 14°11 084
Chittagong «| 0to 7| 4to10| O'T1 083 a4 400 | 1087 | 22°17 | 21'11 | 1825 | 110 080
Dnoea - «|11.to 14 [ 4tol0| 0'T1 113 179 423 B850 | 16°48 | 15'27 |12'74 | 1087 480
Cooch Behar - ] 410 7| 073 041 134 553 | 1040 | 30014 | 20°00 | 206°5D | 22'8]1 [
Rajshnhye - 10 5to%0 | 0562 092 100 B34 088 | 156°21 | 14°07 | 12°48 | 1247 0 0n
Prosidency - |45 to 20 | Ato 4T | 087 110 181 2:73 616 | 11°¢3 | 10°70 | 10°08 843 490 r
Burdwan - 15 4dto20| 050 130 1742 210 4'14 | 10000 | 11747 | 11'06 LR 520
Bhagulpore = | 121015 [4to20| 061 | 1°20 | 0°G1 | 1°03 | 266 | 0700 | 1272 |1l'24 | 900 | 820
Orinss - - 10 4to19| 001 073 0'82 162 2'83 | 10°87 | 12'88 | 11'40 08 758
Chota Nagpore - T 4to20, 081 004 085 070 14 8 | 1208 | 11775 §'23 34
Patnn - - 8 4to20) 0'63 045 048 064 ’ 1445 VAt |' 12°12 | 10°78 B'67 M
i 1]

With reference to the question * within what limits
can the rain-fall vary,” and also with reference to the
three suceeeding questions, it must be expluined that
the Meteorological Department receives no statistics
of any kind as to the agrieultural conditions of this
provinee; consequently, it is unable to give any
detailed or definite information on these subjects.
Generally it may be stated that it is not so much the
absolute amount of rain which is received by any
particular district that determines whether the crops
are good or bad, but rather that this depends upon
the rain which comes, falling at seasonable times.
Again, as the time at which rain may be acceptable

- will vary according to whether the land cultivated is
high or low-lying. or whether backward or forward
in cultivation, it would be a difficult matter to say
exactly wheg vain is really or generally required,

Also an excessive rain-fall st many parts of the
year is just ae bad for the ecrops as a want of rain,
and a flood is in all probability as disastrous as a
drought.

® Again, in the majority of instances, one inch of rain
falling daily on four alternate days may do more good

than a continued drizzle of half an inch of rain on

each of eiglt consecutive days; and there is no doubt

that either of the former would do vastly more good

X than a violent rain in which 4 inches full, say, in a
couple of hours. Lobking at these considerations, it
is not possible to do more than advance the most
- general of all general statements, and say that in all
probability a variation of more than 10 or even 15
i cent., either above or below the averaze rain-fall
B P:rmh month (provided only the fall is seasonably

2 .

distributed j, might not be #ttended with serioug

consequences ; but Yhat in all probability a varintion
of 25 or 30 per cent. would cause damage, whether
- e the variation was above or below the average fall, and
B! =.g!-tlae two the smaller quantity of rain would produce

B

The last and only other question which could
possibly be dealt with from the records of the
Meteorologieal Department is the second half of the
last question in paragraph 1, namely, * what is
¢ the combination of ¢ircumstances under which the
% worst results have been produced.”

Now undoubtedly the worst results which have ot
been produced are those of the two famine years 1865 o
and 1873, and wn examination of the distribution of * T
rain-fall in these two yeurs in comparison with the '
average fall will perhaps throw some light on this "
question, < i

In order to illustrate this difference of the average "
rain-fall and of the rain-fall of 1865, n map is attached,
which sghows the average wvain-fall of Bengal in red et
lines, whilst the blue figures are the rain-fall of 1865, + “IFEE
Inspection of this will show at a glance that the :
general rainsfall was not very deficient except in o
Orissa ; but Statement I. will show* clearly that the 4 W EA
rains almost entirely ceased about the middle of
September. ., 4

e total Guantity D‘T fall for the Year was not
unusually small in the larger part of Bengal, but it
fell abnormally and unsensonably. Much pain fell in
the early months of the year before it was of much
good, for the usual sowing time had not guwrived, and
the raing which usually fall in the er end of
September and commencement of October, and whick
are so essentinl to the crops, entirely failed. The
crops, however, in the more humid districts of Eastern
Bengal (where t in-fall commences earlier) ripened
notwithstanding the earl; cessation of the rains; but
in the drier districts of Orissa and Western Bengal
the erop was prematurely ent off. In Orissa, the
ﬁneml lhll of rain having also been very deficient,

e results were m wyrse than in the greater part
of Western fBemg'aluq1 ' B

The season 1873 was also one which was murked
by famine in these provinces, and the canse of this

g



A chart of the rain-fall of 1878, compared with the

m-fnﬂ of these provinces, was prepared for

 the ological Report for 1878, from which it

) that, generally speaking, in the year 1878 the

rain-fall of Bengal was very deficient. As, however,

“this chart only shows us the general result of the
1873

e ; year, Slpwment I1. hag been p%ll‘&d g'howmg the
' compared with

- monthly divisional rain-fall of
the avarltgi:s of many years,
From this it may be again seen that with rare local
exceptions the rain-fall of 1873 was considerably
" below the average, and that also, as a general rule,
the deficiency was not confined to any one portion of
the year, bui that it was fairly distributed throughout
the season. As might be expected, however, the
deficiency was not equally distributed throughout the
rovinee, and the variations exhibited some peculiar
¥entum which led Mr. Blanford to believe that
“ while the monsoon current as a whole was either
“ unusually weak or unusually dry, that portion
“ which came from the Bay of Bengal failed to a
“ greater extent than that which came from the
“ Arabian Sea.”  This failure of the rains was
greatest in the division of Rajshahye, where the
deficiency amounted o between 40 and 60 per cent.
of the average, and in the Bhagulpore division
erally it was almost equally great. In Northern
irhoot the deficiency avernged from 25 to 40 per
cent, of the normal {all, but in the Patna division
generally, and §n the Monghyr district of the Bhr:{;ul-
pore division, the deficiency was not so great, and on
" the avernge it was scarcely so much as 20 per cent,
In the Chota Nagpore division the fall was somewhat
in excess of the average, and at the two stations
Hazaribagh and Ranchee the excess amounted to
about 15 per cent.  Even in these districts, however,
the partinl failure of the crops, which is said to have
happened, appeared to have been produced rather by
the early cessation of the rains than by any absolute
deficiency in their total qnantit{.o
" In the deltaic districts of Lower Bengal the de-
ficiency wus on the average from 30 to 40 per cent.;
~ but this amount varied, and in the western district
the rain-fall was much ncarer the normal amount
than in the eastern. In one station on the west, at
Soosee, there was indeed an actunl excess above the
average fall. In the eastern division of this Presi-

carly shown by the ruinfal satistcs of that dency tho

XCo at Noakholly
average fell. The greatest
to be in the Assam Hills, for
jee the rain-fall was no
ow the average, or about
pormal amount. The rain-fall in
red to be above the av
nearly north and south through

17 per cent. above
deficiency’
in the o?

the monsoon current from the Bay of Bengal
E;h the monsoon current coming from the Arabi
In the two last months of the rains (September and
October), which perhaps may be considered almost '
of the greatest importance from an agricultural point
of view, there was. very considerable deficiency, and
it may be noticed that in those divisions which
sufferod most from famine that the rain-rall was so
considerably deficient ss to almost cease in September,
and in all }Jrobability this early cessation of the rmins
was one of the chief, if not the chief, couse of th
famine which oceurred.

Mr. Blanford, in his review of the Meteorology of
the year 18783, says, “I think it not improbable that
“ the dryness of the year was in great part due to a
¢ persistent barometric depression in the south-enst
“ of the Bay, probably extending also both eastward ;
“ but the irregular (barometric) depression in the
“ upper part of the Gangetic valley, and the high
¢ pressure in Iastern Bengal, were certainly also
¢ influentinl in the result, as has already been shown
“ at a previous page of the report.”

So far, then, as our present experience goes, it
appears that the worst results have been produced
by the failure of the latter part of the rains, namely,
in the months of September and Oectober, but, as
before pointed out, this affects the drier divisious of
the western part of this Presidency to a greater
extent than the eastern and more humid divisions.

Purtial failure of the monsoon at the commence-
ment or at the middle of the rainy season will of
course be serious; but it may only be the means
of throwing back the crops, and such would be the
usual result ; but failure of the rains at the close of
the monsoon season means destruction of the principal
crop of the year, upon which agriculturists in this
province principally rely.
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CENTRAL PROVINCES.

The u;nteniheds are these,—

"The Vindhyan,
The Nerbudda.
The Tapti.
The Satpura.
The Godavari.

"The Mahanadi.

The “ Vindkyan” comprises the north and south
escarpments of the Vindhyan range ; the Ganges
receives the waters of the former, and the Nerbudda
those of the Iatter; the districts of Saugor, Damoh,
and the subdivision Murwara are in this area.

The “ Nerbudda ” embraces the valley of the Ner-
budda situated between the Vindhyan and Satpura
ranges ; it includes the districts of Jubbulpore, Nar-

* singhpur, Hoshangabad, and Nimar. The Nerbudda

river receives the waters of this tract.

The “ Tapti " lies to the west of the main spur of
the Satpura range; and in the Central Provinces is
confined to the subdivision of Burhanpur and a part
of Betul; it is drained by the Tapti river,

The ¢ Satpura ™ division comprises the high lands
of the Central Provinces running from east to west;
the digtriets are Mandla and Bzﬂ?hnt, Seoni, Chhind-
wara and Betul. The drainage of the northern slopes
fulls into the Nerbudda, that of the western reaches
the sen by means of the Tapti, and that of the
gouthern is carried by the Godavari into the Bay of
Bengal.

" The * Godavari " comprises the plain country south
of the Satpuras; the districts from east to west are
Bhandara and Chanda, Negpur and Wardha; the
Godavari rivé®® receives the drainage of this tract.

The “ Mahanadi * division comprises the plains of
Clihattisgarh and Sambalpur; this tract is drained by
the Mahanadi, .

These divisions indicate the rain-fall systems,
Striking the most western portion of the provinees
in the Tapti division, the monsoon currents are divided
by the Satpura range into the northern and southern,
local peculiarities of hill and forest increasing or
diminishing the amount of rain-fall. The higher
runges of hills, as Pachmarhi or the Mahadeo group,
and ihe more enstern or trap formation, as the Moh-
toor range, receive the heaviest rain-falls, which reach
about 80 inches ; whilst Burhanpur receives the lowest,
or on an average abont 28, Passing enstwards the
rain-fall increases : thus Khandwa receives about 35,
Hoshangabad 47, Narsinghpur 55, Jubbnlpore 60,
and the Vindhyan districts about 55. Similarly the
hill distriets receive from 40 on the western border
to 60 on the eastern. Passing onwards over the
gouthern part of the provinees, the monsoon strikes
the Wardha distriet first, where the fall is about 35
inches, Nagpur receives 40, Chanda 43, and Bhandara
50, the'plains of Chhattisgarh receive botween 40 and
50, and the most eastern district, Sambalpur, receives
55 inches ; this district and part of Chhattisgarh
receives a portion of its rain-full from a north-easterly
dirention.

The sonth-west mongoon commences in June ;
oceasionally within the first 10 days; at other times
it is delayed until the third week; it continnes until
some time in September and occusionally until October.

The eastern districts receive also some rain from a
north-casterly direction, but particular observation
hag not hitherto been directed to this question.

Rain-ganges are kept nt head-quarters of districts
and of fahsils; also at meteorologieal observatories,
where the officinls attached to the Courts and observa-
tories respectively keep up the registers. The fols
lowing table gives ghe results recorded for the past 10
years, Registers are ulzo kept at dispensaries,

Myuracr Ras-rann registered in the several Districts of the Cenrrarn Provinces for 10 Years, from
1868-1877. i
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?Even. " Thus the average

lowest wns 25°49 in 1868. The average

r&pmtm&ondnﬁmof rdn-ﬂ“n“mﬁcﬂ
din, dated 18th of May 1877, by the

( to the m{mant o?yhdhm
ulpore for a series of years is

ruin-fall for N for
e years 1855-1876 inclusive wns 89°85 ; the highest
annual rain-fall was §7°75 inches in 1867, !
for anbul—
pore for the years 1845 to 1876 lnelnmvo was 5326 ;
the highest being 86:93 in 1874, and the lowest

28'30 in 1868,

The Sanitary Commissioner’s statistics show that
the average fall for the provinces in 1868 was 30
inches; the Jubbulpore district received 28°3, Raipur
358, und Bilaspur 29°0, and in these districts there
was a famine; but in Jubhulpore, if not in the other
districts, there were predisposing causes ; in other
districts also, which received light falls, there was

‘considerable distress,—thus in the Seoni district,

which received 31-4, although there was not a wide-
rond famine, there was widespread distress; but in
is district, when times are.hard, s large section of
the community subsists on jungle pmduce. as berries,
fruit, roots, &c., or eke out an existence with their
aid ; here then the effects of mrclt would not be so
marked. The aversge rain-fall for the provinces
during the months August, September, and October,
for the 10 years endmg 1867, and the fall during
these months in 1868, is here given.

Ten years, 1868,
August = 950 4°60
September - 6°40 1'70
October - 1°20 010

But the amount of rain absolutely required depends,
to no small extent, on the nature of the fall. Should
this oceur in plumps or heavy falls, ond, as a necessary
consequence, run off’ the ground and be followed by
long breaks, a larger rain-full will be necessary ; but
should light constant showers occur with oceasional
or o few heavy downpours at the eritical periods of
tmuuplnntmg and earing—and sufficient to fill tanks—
in rice-growing districts, then a smaller quantity in
the nggregate will be sufficient, .

Again, the nature of the crops raised governs the
minimum required ; rice-growing lands demand a
larger rain-full than the heavy black soils where
wheat, jodr, &c. are grown; in the former, if fairly
dlﬁrlbutod, 35 to 40 inches may be regarded ns the
minimum ; and in the latter 27 to 35, varying in
different districts.

But an excessive or an unseasonable rain-fall may
also do considerable damage and cause much distress ;
the unseasonable and, in some places, excessive rain
of the past cold season has resulted in a general rust
or blight of the wheat crop, a short linseed crop, and
destruction of the gram crop and masur.

We consider the mipimum for rice lands to be from
35 0 40 inches, varying in differeut distriets, pro-
vided also that the distribution be'fairly opportune.

For black cotton soils we consider that froms#27 to
35 would be absolutely requisite, varying in different
distriets, But the distribution is not of such vital
importance, Pmnded that no considerable portion of
this total amount comes in torrents so as to run off
and not sink into the soil, and that at least three
inches fall lato in Saptember. This is of especial
importance for the sake of the rabi sowings.

As for the maximum, the black cotton soil could
stand 50 inches in the monsoon, provided that there
are intervals of sunshine to strengthen and give health
to the plants, and to allow of weeding and the banking
up ul’ the earth around the roots of the jodr and

mmmw-mwm«m”

times in t?e

For rice lands, intnrnla of m-
shine, too mnch ram is diﬁeult
that it does not fall heavily after the m mbu'
Kodo and kutki are generally sown on mﬂ soil and
on sloping ground, and so can hardly be hunmd by
excess of rain,

The black cotton soil, after a tolerably Eod mon-
soon, has produced fair crops without
winter rain,

Rain not exceeding three or four inches, from the
middle of December to the middle of January for the
southern districts, extending to a fortnight later for
the northern districts, will in of immense advant
but rain in excess of this amount greatly increases
risk of blight. A long continuance of cloudy weather
at this time is still more dangerous.

For the rice districts and tracts rain is absolutely
necessary only during the monsoon, Probably the
following distribution is nece to produce fair
crops in all these tracts,—Chhattisgarh, Sambalpur,
the Bhandara rice country, including Balaghat and
Chanda, and the north of Betul and Chhindwara, and
the sandy soils of Saugor, Damoh, and Jubbulpore.

June, 2nd half - - 3 inches

July, Ist half - B } By

July, 2nd half - %
Au.g:un, 1t half : Transplanting.

Sunshine and showers,
" }Enr'mg period of early rice.
»  Earing of late rice.

August, 2nd half
September, 18t half
September, 2nd half
(October, 18t half

L - - N N
=

1%

The black® cotton uo:lﬂ require, to produce f{air

crops i—
June, 2nd half - - 3 inches
July, 1st half - ag i Sowings.
July, 2nd half - -4
August, 1st half -4 ,, ] Showers and sunshine re-
August, 20d half i quired for weeding opera-
September, 1st half -6 tions.
September, 2ud balf -7, Blossoming of cotton and
Jjodr,
October, 1st half -2 ,,  Rabisowing.
December, 2od hnlf - 1 . Earin
Junuary, I8t half -2 :: Southerd dmtriuil.} of mgi
January, 2nd half -2 ,,  Northern districts. | crops.
88 ,, for southern districts.
39 ,, for northern districts.

These figures are intended to cover all districts.
i%mo localities could do fairly well with something
85,

The sowings and the maintenance of the crops,
including the transplanting of the rice, depend on the
south-west mongoon.

It is doubtful whether we have any other than the
south-western monsoon. But the October showers
called the “ Hathi,” or elephant showers, come from
the east or south-east.

These rains are partial and uncertain, but arve of
great importance to strengthen the late rice and jodr
and cotton when in blossom, and to keep the rabi
lands from hardening, and to reduce the temperature
of the surface of the earth to fit it for the germinating
of the seed. The winter showers generally come from
the north-east, and strengthen the wheat and other
crops at the critical time of earing or blossoming,

* Nagpur division, ““Eu t the Bhandara rice field; the west
of Cliha ; the Jubbulpore division, save the north of
Saugor, of amoh, and of Jubbulpore; and all the Nerbudda
division, except the north of Betul ud Chhindwara,




. Mun’h&omofwhi&isl??ll mn-fallat.thehud-qm hﬂmethme
- ugm miles, is geographically divided into three divisions being as follows :—
ons,

”%:n&enorthemudsmthaltelghatfmnga
of the Satpura range of mountains. Its area

. is 1,649 square

On the southern md: mAJ the Btli?;nt mci t;lp-lnnd
country, com ing the Ajunta , and slo
down southwards from thence to the H lig

, and between these two ranges of
the hat or low-land Jcountry, an em:nely
fertile running the entire length of the province
from east to west, with a breadih of from 40 to 50
miles.
" The Melghat is chiefly forest land ; there is but
little eultivation,

The Balaghnt country includes the whole of the
Wun and Basim districts, and the greater portion of
the Buldann district.

The Pyanghat country includes the whole of the
Amraoti and Akola districts, the Ellichpur district

xcept the Melghat), and one Taluka of the Buldana

Roughly speaking, the Balaghat and Pyanghat
tracts are about equal in area, ench comprising about
8,000 square miles,

The monsoon raing are heaviest in the Melghat,
and lightest in the Pyanghat country, the average

Melghat - - - - 57‘57

o et A - ZiTs

PR\ Badani T - - 3908

Average - ﬁ

Amraoti - - 3299

| TINENES L
T

Exclusive of the Melghat, the chief drainage of
which is northwards into the Tapti river, the average
annusl rain-fall on the provinee in the past six years
has been 3388 inches,

The south-west monsoon commences about the
second week in June, and continues until the end of -
September or beginning of October. In normal years
wo have showers from the cast or north-east in
December or January which are beneficial for the
Inte erops, but it is on the south-west monsoon that
we are really dependent for our rain-fall,

BOMBAY.

The rain-fall of the Bombay Presidency is derived
from the south-west monsoon between June and
October. From certain natural causes, the goantity
of rain precipitated from this current varies greatly
and regularly from north to south, being smallest in

. Sind snd greatest in Canara. Thus the average fall

i
A .
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from north to south is—

Inches,
Sind - . - - B*42
Katch - B - - 14-30
Kattywar - - - - |84
Guzerat - - - - 88
North Konkan - . - 68
Bombay - g - - - 73
y olaba - 108
S. Konkan Vingorla - - 112
Kanara—Honawar - - 152

But the line of the Ghats, running parallel to the
const throughout the south of the Presidency from
50 to 30 miles from the sea, causes another variation,

On the Ghats or Sahyadri range the average fall is
215 inches. The plain above them is a high plateau
gloping from 2,000 feet above the sea at the Ghats
to about 1,400 feet on the east frontier. This plateau
may be divided into three parallel tracts—(1.) That
immediately east of the Ghats, or West Decean. The
averago fall in the West Deccan is 83 inches. Ig;t
The Enst Decean. The average fall of the
Decean is 23 inches. (8.) The tract between the
Enst and West Decean, which is drier than mt.hlar,
the rain-fall being 20 inches in the south of Kaladgi
and cast of Dharwar, and at Siroor (Poona), nml
Niphad (Nassick.) This is the district which requires
protection from failure of the rain-full. 1In the
extreme Kast Decean the full is larger, owing to the
recurve of the monsoon. Kupecially in September
and October the rain-fall is larger in tho East Deccan,
and particularly in the south part of it, than in the
Konkan or G-uzerat

In order to obiain n tabular form n general
and concise view of the rain-fall of the Presidency,

)

I have selected the rain regords of the following Mr.

stations, and grguped them as shown below —

Sind. Guzerat. Konkarn.  [Sahyadri Range.| North Deccan. | South Deccan.| West Denean.“ East Decean,
&, T

Kurrachee. Surat. Karwar. Matheran, Dhulin. Satara. Nosik. * | Ahmednagar
Sehwan. Broach, Honawar, Mahableshwar.; Nasik. Sholapur, Mulegaon. rﬂhohtn.
Tatta. Kaira. Vingorla. Igatpuri, Malegaon Kolhapur Poona, Goka
Hyderubad. Godhra. i Belgaum Satara. Hubli.
Umerkot. Ahmedabad, | Colaba Obser~ Poona, Iﬂlctﬁh Kolhapur. Nargund.
N Boria. vatory. ubli. Belgaum. Kalghatgi.
siﬁim. Edar Tanna, Nargund. ; Bijapur
Rohri. Palanpur. Kalghatgi,
Jacobabad. Rajkot. L Bijapur,
' Deesg o 4

'.I'lmrun registers of the above stations are sufficient
to show with tolerable accuracy the salient utm
l'the rain-fall distrihntmn of the Presidency.
Q 3387,

BRI s Pt it

normal monthly and annual rain-fall for each. d these
groups of stations is given below :—
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- {020 | 008|028 |075)]|166| 427 | 3-89 | 3-57 | 871 |4-11 | 0°44 | 0-86 | 23-17

B >, In Guzerat, the Konkan, along the Sahyadri Range,
i and in the western portions of the Decean bordering
on the Sahyadri Range, the rain comes chiefly from
the west and south-west, but it also falls in the mon-
soon mouths (June to September), during calms and
in unsettled weather. In Sind and in the eastern
portions of the Presidency rain seldom fulls when the
westerly monsoon wind blows with full force, but
usually during the temporary cessations of the westerly
) wind and when the wind is from the eastward. The
¥ rain which falls on the Deccan in the month of October
¥ comes almost exclusively from tle eastward.

With reference to “the effeet on the crops of the
“ failure of any of these elements of rain-fall, and
“ the combination of circumstances nnder whick the
“ worst results have been produced,” 1 would point
to the great per-centage deficiencies (given below in
table (¢) ) of the rain-fall on the Deccan (particularly
in the gouthern and eastern portions) in the three
successive months ( August, September, and October).
The failure of crops on the Deccan in 1876 appears
to have been chiefly due to this continued deficiency
of rain.

The most important factor amongst the causes
which determine o famine is probably a deficiency of
the usual rain-fall. Tt is of this factor that I possess
personal knowledge, and to which my remarks will
therefore be confined.

Thoxe portions of the country which have the
@nallest normal rain-fall will be most subject to
famine, and those in which the normal rain-full is
heavy will be freest from it, not only because the rain-
fall is usually sinall in amount in the former districts
and large in the latter, but chiefly because the per-
centage variation of the rain-fall in districts where
the fall is normally small, is greater than in those
where the fall is usually large.

Sind, the Thar, and portions of Rajputana ere
examples of regions in which food grains cannot be
grown without irrigation, on account of the scantiness
of the normal rain-fall ; the Konkan and along the
Sehyadri Range, of regions of normally heavy rain-
fall, in which the full of any individual ysar is rarely
or perhaps never less than 50 per cent. of tht normal
quantity, and in which a total failure of the erops
will very rarely or perhaps mever happen, The re-
maining districts of the Presidency occupy positions
intermediate between these two extremes, and it is
in these districts mainly that a deficiency of rain is
most severely felt,

The comparative greatness of the per-centage of
the rain-full in districts where the rain-fall is normally
small may be illustrated by a consideration of the
rain-fall distribution of the famine years 1876 and
1877.

A similar disenssion of the per-centage rain-fall
distribution of a large number of pidst years would
doubtless be very informing, and would afford a
broader basis on which to found any general conclu-
signs, but this is a work requiring special provision
for its accomplishment, and therefore at present
impracticable.

The most convenient numerical form in which to
study the rain-full for practieal purposes appears to
be that of per-centages of the average fall. When
put into this form the variations of the rain-fall may
be taken as a comparative measure of their effects on
the crops in different districts, an advantage which
cannot be elaimed for the numbers representing the
absolute variations, for in a distriet where the average
absolute fall is great a variation of a few inches more
or less is of little consequence, whereas a variation of
the same absolute amounts in districts where the fall
is nsunllg scanty might determine the success or
failure of agricultural operations. The rain-fall of
each district in the mongoon months (June to October),
and the total for the year, is given in the per-centage
form for the years 1876 and 1877, and in the two
following tables :— 4

(e.) Per-centaces of Norman RAIN-RALL in 1876,

Districts. June. | July. | Aug. | Sept. | Oct. | Yeur.
Sind - - 8 178 114 57 -— 112
Guzerat - - 31 107 100 | 117 | — 98
Konkan - - 72 96 48 60 — 70
Suhyadri Range - 47 | 121 B7 4| — Bh
North Deccan - 87 102 79 25 5 59
South Decean - b5 143 42 33 8 62
West Decean - 63 141 64 29 11 71
Kast Decean - 55 | 111 a5 81 5 47
(d.) Per-cenraces of Nonamar RAiN-vALL in 1877,

Districts. June. | July. | Aug. | Sept. | Oct. | Year.
Sind - - 18 8 — 290 117 54
Guzerat - 60 30 8 09 612 53
Konkan - - B8 a4 78 B1 348 73
Bahyndri Range- | 66| 52| 49| 69| 142 | 58
North Decean - 124 a9 97 85 88 88
South Decean - | 139 31 92 | 803 | 180 | 124
West Decean - 128 29 74 | 165 187 81
East Decean - 149 38 95 268 183 142

The figures given above show what per-cen of
the nom%al ﬁsllgof each month was received imch
district ; and the numbers given below show for the
same years the per-centage variation (i.e., excess or
defect) from the normal quantity for each of the wet
months of the year, which are June to October in the
Decean, and June to September elsewhere,
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Loy : TAGE VARIATION of the RAIN-PALL of each Drstrict in the YeAms 1876 and 1877.
g T : ! Suh West East North South  Mr.
%3 "Konﬂu. Sind. Gugerat. | Konkan. B.i::ﬁ Deccan. | Deccan. | Deccan. | Deccan, - '
* ..‘ i g v
1876. g
June - -1 - - - 92 - 69 - 28 - 63 - a7 — 45 - 13 - \
July - - - - + 7 + .1 - 4 + 21 + 41 + 11 + 2. + s v
August - - - + 14 - - 52 - 13 —- 36 — 65 - 21 - TN
Soptember - - - - 43 + 17 - 40 - 56 -7 - 69 - 75 - “
October . . . = e - i, — 89 - 95 - 96 L iy
1877, b
June - - - - - 82 - 40 - 12 - 84 + 28 + 40 + 24 + 89
July - - - - - 92 - 70 - 66 - 48 - 71 - 62 = 8l - 69 S
- - - - —-100 - 92 - 22 - 51 - 2 - & - 3 - 8 Ik
ber - - + 190 -1 - 19 - 81 + 65 — 164 - 15 + 203 N
October - - - —_ — - - — + 97 + 83 - 12 + 89 £
Sums - 2 686 206 243 807 501 648 821 718 e
Means - - - 85 87 30 38 50 64 32 71 :
The mean monthly per-centage variation for ench of each district, we fiud that there is a well-marked q
district in the years 1876 and 1877 is obtained by similarity of progression in the two sets of numbers ;— "
taking the sum of the per-centage varialionsi, irraE l | gt
spective of signs, and dividing by the number o . |Sahyadri - West g
months. Amngiilg below these mean results in the || Range. lx"“k“" Guserat.| 1) o0an, [Bind: B
order of the total annual rain-fall of each diutrict,uwe ').#
find that the per-centage variation of the rain-fall is . ) . [ 3 Ly
much in Sind and in the Decean, where the g:,im“itf:lgt 22 o 32 " ;(I, = ,: . :.a .
normal rain-fall is small, than in the Konkan and JUI¥Y9 " 'gp iy
Guzerat, where the normal fall is more considerable. 1877, )
Deccan, “From these numbers it appears that when the
- Sahyadri | oo | Guzerat. | om0 of oo g rains directly dependent on the south-west monsoon
Range, | A0 E{‘{}“:“ current are deficient, the failure is most serious in
s those districts where the normal rain-fall due to this
particulur current is least, and that the failure does
Total normal an- | 215 106 a3 29 8 not affect in the same [irnportion those regions where
nual fall in the rain-fall is heavy. This is what might i‘e expected
M:ncl:’aa- ad = - s1 | 85 from theoretical considerations, and the conclusion has
t::m ler’:";i:’;: an important bearing on any protective measures
from normal. against the effecis of famine that may be in contem-
plation for the benefit of these distriets, for it shows

This conclusion is the same as that given in my
“ Brief Sketch of the Meteorology of the Bombay
Presidency in 1877,” from which I quote the follow-
ing passage :—

“ Arranging below the per-centages of this month
(July 1877), in the order of the absolute normal fall

very clearly that those regions which are subject to
the greatest per-centage variations of their rain-fall
are identical with those in which the rain-fall is nor-
mally scanty, and that, comparatively speaking, those
in which the normal rain-fall is heavy may be left to
take care of themselves, since the per-centage varia-
tio:;vial ?’f rain-fall in those districts are comparatively
small.

The following is a summary of the answers to the
latter half of® question 1, the districts being taken in
their order from north to south,

Kutch.—(Average fall 14°30 inches.) A fall of
10 inches would suffice well distributed, thus—

. July - - - 5 inches.
August - - -1,
September - . - 4

Kathiawar.—(Average fall 24 inches.) A fall of
20 inches is necessary for a good crop. In June
6 inches are required for sowing cotton, millet, til,
and inferior grain. Sowing goes on to July 1, In
July & inches, and in August 4 inches are wanted to
develop the crops; in September 4 inches. For
sowing she cold weather crops in October a fall of
5 inches is desired, These are wheat and rice. The
failure of the July and Angmtté-.in causes the early
crops to wither. Fgilure of the October rains en-

ers the wheat and rice.
All depends on the way the rain-fall is

' ® distributed. The following falls ‘would give full

Crops :—

June . - - b5 inches.
Ju]y - - - 10 ”
August - - » T »
September - - 6 5
October - - - 2 .
Total , - - 30

Surat—No serious damage if the rain-fall is not
less than half the average (average 42 inches),

Khandesh.—15 inches of rain falling “advanta-
geously, better than 30 inches badly distributed.
After the first burst of 4 or 5 inches, a fall of 4 inches
per month for four or five months sufficient. A com-
bination of scanty rain and excessive heat produces
the worst results.

_ Nasik—A full of 25 inches, if seasonable, is suffi-
cient. Heavy rain coming when not wanted often
does harw. Rain is required before sowing in June,
after that a few falls at intervals, and good rain in
September :t:er mmlzle Oc&: crops to n“fen. Rabi crops
are sown ber rain, an uire showers
in December. g
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the beginning of June to the end of
July. A second fall is required in August to mature
the crops. Further rain is n in September,
Showers in October, November, and December are of
benefit to the rabi erops, If the rain falls
seasonably, o small quantity only is required, about
15 inches being sufficient, well distributed.
Ahme —The monsoon season may be divided
into the periods (1) from June 10th to August 15th,
and (2) from September 1st to October 15th. A fall

of 15 inches between June and October would give

good crops if the rain fell favourably. This happened
in 1873-74 in the Kopergim taluka. A of
30 inches would not cause damage. The kharif crop
is principally bajra, sown in June or July, reaped in
November or December. The rabi crop is wheat,
jowdri, and gram, sown in September, and reaped in
hﬂmmry or March, Near the Western Ghats (Akola
taluka) rice and nagli are also grown.

. Sholapur—The erops depend more on the time
at which the ‘rain falls than on the quantity, Kharif
crops (quarter of the whole) are sown in June or
July, as the rain falls ; rabi crops in September and
October,

Kaladgi—~The Collector says the district is de-
pendent on the monsoon for its rain-fall, and chiefly
#0 on the south-west monsoon. The rain generally
falls at intervals between May and October. A little
often falls in April, but that is only useful as re-
plenishing the water supply.

The average amount gauged in each of the months
when the rain is useful for agriculture is as follows :—

Inches. Cents,
May - - - 1 67
June - - - 3 9
July - - 1 49
Auvgust - - - 3 23
September - . - T 1
October - - - 4 4

The average fall for the year being 22 inches 64 cents.
1t is difficult to give any limit within which the rain-
fall may withont doing serious injury. The
actual amount gauged is searcely a criterion, because
a heavy fall of a few hours may gauge much, but be
of little good if it cesses entirely, whereas a gentle
Lot continuous rain, which does not gauge much, may
be most beneficial.  For instance, the rain-fall in June
1876 (6 inches 83 cents) is the highest recorded in
the 10 years, but yet that was the great year of
famine. = The rain in September 1877 (12 inches
3 cents) did infinite damage from its heaviness,
whereas I eannot learn that that of September 1874
(22 inches 6 cents) did. Again, the fall of 1876
(13 inches 40 cents) resulted in severe famine,
whereas the fall of 1871 (13 inches 92 cents) did not
cause any bad effects. In that latter year the rain

" may be said to have fallen seasonably though scantily,

and I would take the aggregate aud monthly fall
during it as a criterion of what is suflicient.

I believe from what I hear, and judging from the
Eresent year, the rain-fall may almost entirely fail in

une and to the middle of July without causing
serious injury, provided the rain falls seasonably
afterwards.

Up to the middle of August the sowing of the
kharif crops is dependent on the rain-fall, and from
that time till the end of October the sowing of the
rabi erops is so dependent.

If the rain fails, the crops either cannot be sown or

withered up., During 1876 the rain so fell that
it was of benefit to neither crop, so that famine
resulted.

“Satara.~The Collector says the regular rain-fall
takes place from about the 20th June till the 30th
September. This is the westerly monsoon, on which
the greater part of the district depends. It does not
as o rule penetrate more than 20 miles east of Satara,

Siac Tl il .v’:‘f,,u-

CONDITION OF THI COUNTRY AND PEOFLE OF MNDIA.

the 9 inches in June should fall between the 5th and
the 20th of that month, s0 as to enable the cultivators
to complete the preparation of their fields and fo sow
bajra in the east, early jowdri and pulses in the centre,
and rice and nachni in the extreme west of the district.
The remaining 4 inches will cause the seed to far-
minate, and the crops to grow. The § inches in July
should fall about the middle of the month, to cnable
bajra to be sown in the centre of the district. The
rain in August and September is necessary for the
groper growth of the crops, and if an inch or two
alls at the end of September, with 4 inches at- the
beginning of October, the rabi crop can be sown, and
will flourish, but it needs an inch in December or
January, about Christmas or New Year's day, to help
it on, If rain does not fall in May or June, the 5
crop will probably fail in the centre and west of the
district, and rice will probably not be sown. If rain
falls early in June, and if there is a long break, the
rice and nachni will wither. If rain does not fall in
June or July, the kharif crop will not be sown.
I give up to the 20th July for sowing kharif. If
good rain falls in June and none in July or August,
the kharif will be lost. If seasonable rain falls at
the end of September and the beginning of October,
the rabi erop will thrive. If none falls in September
and October, but early in November, the rabi crop
will not be so good; if no rain falls in September,
October, or November, the rabi crop will fail. The
worst results in this district have been produced by
the failure of easterly rain, and a scanty fall from the
west in June and July. .

Dharwar.—~Mr. Charles says the normal system
of rain-fall in Dharwar may be dividel into three
periods. The first is from the middle of April till
the end of the first week in June, During this
period there should be heavy thunderstorms about
every 10 or 15 days, with falls of from half to 2 incheg,

erally from the east. These falls are necessary

r the rice fields all along the western side of the
district, to enable the rice to be sown before the
end of May. XKast of Hubli these rains are of no
particular use, as in the black soil there is no rice,
and no crops are sown before the end of June or
beginning of July.

The next period is that of the 8.W. monsoon, and
lusts from the middle of June till the middle or end
of September. The monsoon should begin with about
a week of heavy rain, that is to say, heavy showers
lasting some hours every day, to moisten oﬂ‘y
all the land intended for enrlﬁt jowéri dud n 8
After & week’s rain, there should be a week of nearly
fair weather, to enable fieldwork to go on, and early
sowings of jowdri should begin in the beginning of

The enstern part of the district depends upon storms July.

e
Mln?nln'internh,ﬁvmthalﬂﬂll;hyhthe
15th June. Some easterly rain y falls
about Christmas and in March or April. T consider
that a fall of 32 inches, if favourably distributed, is
sufficient for the distriet, but we cannot well do with
less. The variation, therefore, should be between
82 inches and 58 inches. We require rain from
May 15th to Janudry. The minimum fall, if favour-
ably distributed, would be— ,

May - - - 3 inches "
June - - i i oy
R e
u, - - - 5
Sel;s:;'t;uber - - = 4B 5
october - - - 4 ”»
November - - - oy
December - - } 1
January - . - »
Toial - - .
t’he’May rain is required to prepare the fields and
to cause the grass to begin to spring, so as to be ready
to receive the westerly monsoon in June. About 5 of



e W ) el '-‘-.»"--'_" ,‘ Ll
e RS 3 LA S TR ‘ AN
P R bt ety s LT ' L 1
The vlrboh of July should be wet, with but few In July there should be very heavy rain and

entir days, A is generally a dry month,
m.wmyﬁmmn being from 2 to 3 inches
only. ber should be moderately wet, with
many fine days.

" “Qctober is the month that exercises most influence
on the harvest, and unfortunately it is also the month
which has the most uncertain rain-fall. If there.be
1o rain-fall at all, as was the case in 1876, the cotton,
later and wheat crops are entirely lost, as
happened in 1877.

If it be unprecedentedly heavy, as in 1877, the early
jowari 18 injurcd and the ears sprout, as was seen in

ovember 1877,

The October rain comes éntirely from the east, and
is not of the nature of steady rain, but comes in
gudden and very heavy downpours, lasting an hour or
two.

The total rain-fall in October should be about
6 inches, from half an inch to 2 inches falling in ane
heayy plump every few days. This gives all the
moisture necessary for the cotton and wheat and later
jowiiri crops, and after October the less, rain that falls
the better both for the harvesting of the early jowiri
crop and for the cotton and wheat and rabi crops
generally., But few seasons pase without a few days
of rain, often heavy, in December and January, and
any excess causes mildew in the wheat. This refers
to the east of the district only, as the rice and carly
jowdiri are cut in November and the beginning of
December, and rain in January matters little in these
parts.

Ratnagiri—~The Collector says we are dependent
on the south-west monsoon, which comes about the
5th of June, and continues, with breaks, up to 15th
October.

The rain-fall is gauged at every one of the 12
Taluka and Mahal head-quarters, and also at the
civil hospitals at Ratnagiri, Vingorla, and Dapoli.
The average rain-fall in the past 20 years has been
as follows :—

Inches. Cents.
In June - - - 29 49
» duly - - - 32 a7
. August - - 18 g
» September - - 12 38
» October - = 2 59

The average fall in the year is 97 inches 62 cents ;
this would be a fair and sufficient amount, A smart

fall for about 10 days is rvequired with the burst of

the monsoon, to enable the people to sow their seed-
ling patches of rice and plongh up their other lands,
ready for soskage before transplantation. A break
with light showers for a fortnight would then be
serviceable.

In fact there can then hardly
During that month the will
swamping) his lands, and will then
transplanting.

Heavy and steady rain with intervals of sunshine
should follow throughout August, when the ryot will
be weeding his fields.

Lighter rain and more sun should follow in Sep-
tember. At the end of September a few heavy falls
will be seasonable. Early in October the “halway ™
or early crops on the uplands will be ready to cut.

About the middle of October heavy rain for some
days will be seasonable, and conduce greatly to a good
¢ warkas” or hill-crop season.

A late monsoon, therefore, results in a diminished
area of cultivation, because the ryot has too short an
interval between the first fall and the very hea
rains of July, and in a lighter crop, because the seed-
lings have not grown sufficiently strong for trans-
planting when the heavy rains come.

A drought in September and Octéber necessarily
results in the drying up and withering of the hill
Crops.

A combination of a late monsoon, therefore, with
dronght in September and October, brings ruin to
the crops of the Konkan, especially to the Lill crops.

Canara.—For rice crops on the coast the rain-fall
should not exceed 120 inches or be less than 85 inches.
In the latter case the full should be spread through
four months. Above Ghits the fall may be as low as
30 inches. Rice land and the arcea nut, cardamom,
pepper, and cocoanut gardeus are prepared and sown
in May. The monsoon is expected by June 5th.
Rice transplanting takes place in June and July.
A second crop of rice is sown in December in the
moistest lands. A deficiency of min in June or July
defers sowing, in Angust parches the crops, in Se
tember diminighes tho out-turn. A total fuilure in
June and July would produce the worst results,

Thana.—When the monsoon begins in June or
July, the ground is ploughed and the rice seed sown
in nurseries previously prepared with ash manure.
A copious fall of rain in July is needed to prepare the
fields to have the rice transplanted into them.  After
this sunshine and light showers for three weeks, and
then a good fall is neceded to fill the grain. Dry
weather is required in October and November, when
the crops are cut. Failure of timely rain injures the
crop, but no disaster worse than a partial failure from
seanty rain is recorded.

Colaba.—TRice is the staple erop. A seasonable
rain-full would be—June, 20 inches ; July, 20 inches ;
August, 30 inches ; September, 15 inches; October,
5 inches. Failure of rain when the rice is sown and
transplanted is fatal to the crops.

SINDH.

Sindh lies just outside the regular track of the south-
west monsoon. Its main-fall is therefore fluctuating,
and a8 a rule seanty. ‘The average annual fall is
about 7 inches. The minimum may be put at 2}
inches; the greatest fall recorded since 1856 has been
28-45 inches. Excluding the rare years in which

the fall is excessive, the average is ahout 5 inches, |

g;‘-indh Gazotteer, from observations of Kurrachee
eteorologieal Observatory.) The following are the
monthly averages as recorded at five principal stations

reprlcaenting northern, central, eastern, and southern
Sind.

; B i 1 ; ;
3 R Fli e |s|s]s]t E : : E

= = - < 5 é = - S | © £ W
Shikarpur e - 84 o 29 51 — o 64 20 05 | 2:49 80 — o *13
Behwasn - L AR e ‘10 | 14 3 | -16 — | 181 [8-30 | -87 - - -:a
‘Umarkote £ - ;; ;: o3 - “11 20 (397 | 290 2 - —_ ‘8
Hydernbad -SRI s (28] - ‘1 | 57 [348 | 169 | 85 - 8 2
_ m - - 67 3 - — *01 ‘30 | 4708 <54 34 - —_ '15
_ Ayerage for provinee - | 34 17 ‘15 | *16 | 18 | 25 | 2690 | 26 | -47 — 1 ™s. | m
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m to its agriculture, Sind may be said
~almost independent of rain, and the scanty
‘uverage rain-fall above shown would, if rain were
‘more regular, ensure abundant harvests, Unfortu-
nately the fall is very fluctuating. In many years
there is hardly any: in some years there is greatly
too much. August is the only month in which there
Jis, as a rule, no failure, A perfect rain-fall would be
about as follows—

Inclies,

June - *50 (beginning about 20th),
. Jul - 250
Kharif Angunt . 8+00
September - 50 (not after 10th).

bR s IR

1 Tnches. 4
December - *20 (beginning about 25th).
Rabi Jan = *60 )
{0

Thue, a rainfull of 7°70 inches, if' not fluctuating,
is about the best quantity thut can be had in aidiof
irrigation. =

8. Failure of rain is more serious in the rabi than
in the kharif season. In the latter it results in some
deficiency, both in quality and quantity of the erop ;
but in the rabi the ecrops grown (:;geeially whent,
the most valuable of all) on land flooded during the
inundation are liable to nearly total failure if mo rain
falls during the cold season,

For the purpose of illustrating the system of rain-
fall of the Presidency, the year may be conveniently
divided into two equal periods, viz.,, from the Ist
October to the 31st March, and from the Ist April
TR to the 30th September, the bulk of the rain-fall in
these periods being due to the south-west and north-
enst monsoon respectively.

2. The south-west monsoon commences to blow in
the end of May or beginning of June, and a great
portion of the vapour brought with it from the Indinn
ocean is intercepted and condensed by the Western
Gehiits and precipitated in torrents of rmin on the
strip of land between these mountains and the sea,
which forms the district of Malabar and Canarn, and
the kingdoms of Travancore and Cochin. A portion,
however, passes over the range, or through the gaps
which here and there occur, and finds its way in more
or less abundance to every district in the Presidency.
Exeluding the minor showers of April, which are not
due to the influence of either monsoon, the average
rain-fall of the six years ending 1875-76 during the
south-west monsoon for each district is noted below.*
It will be observed that according to this average the
rain-fall is less in Malabar than in Canara, and the
verurns from the Trevandrum Observatory show that
the fall in that State is considerably less than in
Malabar. The same phenomenon oceurs with what
blows over the Western Ghiite, the full in the
Northern Districts of Ganjam and Vizagapatam
being almost one fourth of that in Canara, while in
the district of Tinnevelly to the extreme south of the
Preridency the average mmount registered is no more
than 4+14 inches. BSubject to this same rule of a
greater fall in the more northerly districts, the
amount of rain precipitated to the east of the Western
Ghiits seems to vary directly with the distance the
vapour has to be carried overland, the fall in the
more inland digtricts being almost invariably less than
in the districts nearer the coast in the line of the
wind, the only exceptions to both rules being the
district of Nellore and, in a much less degree, the

Inches.
*South Canarn - - 130°80
Malabar - - - 97°07
Ganjam - - - 80-27
Vizagapatam - 26:02
Godavari - - - 2589
Kurnool « = - 98-929
North Arcot - - - 98-93
Salem - - - 21-78
South Arcot - - 21+C8
Kistna - - - 81+08
Chingleput - - - 2097
Mndrucnm - - - 20076
- - - 19-14
Bellary - - - 17°68
e Tanjore - - - 1600
el ly - 15014
LS Nellore - - - 14+19
sl Coimbatore - - 11+54
e - Madura - - 7496
. - Tinnevelly - : - - 414
b1 i
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15N L & = AR Le

MADRAS.

adjoining district of Kistna, where the fall is less
than in several other distriets both further sovth and
further inland.

3. The north-east monsoon blows from the Bay of
Bengal, commencing about the middle of October and
ending in December, The statement below® shows
the average rain-fall in each district hetween the
1st October and the 31st December. The amount
which falls is much less than that during the south-
west monsoon, and its distribution scoms to be
governed by more complex laws.

4. Very little rain falls in the early months of the
year, but before the burst of the south-west monsoon
there are oceasionally a few showers popularly known
as ‘“the mango showers,” the average quantity of
which is as shown below :—

Inches,
Tinnevelly - - 5'86
Malabar - - - 5'44
Tanjore - - - 433
Madura - - = 418
Coimbatore - - 820
South Arcot - - 277
Trichinopoly - - 282
Chingleput - - - 2+61
Salem - - - 9285
South Canary - - 2:85
Madras - - - 299
North Arcot - - 218
Ganjam - - - 199
Vizagapatam - - 1'48
Nellore - - - 194
Kistna - = - 107
Godavari - - - 102
Bellary - - - 075
Cuddapah - - - 073
Kurnool - - - 047

a The total average rain-fall in ench dis!.réct ranges
LUB §m
Inches.
South Canara - - 143-60
Malabar - - - 114-95
Inches.
*Madras - - - 8498 @
Chingleput - - - 24-64
'l'anjore - - - 2816
Nellore - - - 21'04
South Arcot - - 20°92
Trichinopoly - - - 16-98
§9nh Arcot - - 1498
1 atam - - = 13°15
Godavari - - - 12°87
Tinnevelly - - - 12°85
Gm;m - - - - 1177
Madura - - = 11+59
" (B:dm - -« - f.‘. 11°17 &
- - = 1110
Bémm - - - 1045
*Ku.m - - - 1043
mqﬂumhtum . - - 10407
- - - 784
Kurnool - - - 682
&
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: Inches,

; - - 567°96

Chingleput - - -, 48-22
t - =, 77

- - = 44-03

- - 43-49

patam - = 4065
Arcot - - 4034
Godavari - - - 89-28
Nellore - - - 36-47
Salem - = - 3530
Trichinopoly - - 83494
- Kistna - - - 32'58
Cuddapah . = 3097
Kurnool - - - 3001
Coimbatore - - 24'81
Bellary - - - 2577
Madura - - - 23-73
Tinnevelly - - = 22°85

It is to be noted that the rain-fall given above is
merely the average for a distriet, and that it not un-
frequently happens that the rain-fall in one purt of a
district varies as widely from that in another part of
the same district as it does from that in stations in
other districts, if not more so,

The following statement shows the proportion of
the Ryotwar area cultivated under cach of the
monsoons in Fasli 1284, which was a favourable year.
The figures, however, vannot be said to be absolutely
correct, as the village accountants often enter the
cultivation of one month in the month following ; but
they are sufficiently near the mark to furnish a rough
idea of the extent to which the country 1s indebted

STATEMENT of RAIN-FALL in each Districr and for each MonTH on the AVERAGE of the Six Yrars from
1870-71 to 1875=76 (inclusive).
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to each of the monsoons. It must, however, be borne ¢

in mind that most of the crops, the cultivation of  —
which is commenced under the south-west monsoon,
are matured during the north-east monsoon.

From April to From October to
September, March,
Districts, i Y
Dry. | Wet. [ Total, | Dry. | Wet. | Total,

Gunjam - - a0 93 2 10 7 8
Vizogapatam - | 82 B3 83 18 17 177 L
Godavari - - | 76 | 96 | 87 | 24 | 4 [ 1 e
Kistnn - - 51 70 A3 49 d0 47 Rt =
Nellore - - 32 49 | 36 68 5l 64 ol
Cuddapah - 57 69 57 43 31 43
Bellary - - | 68 63 67 32 a7 a3
Kurnool - - | 65 80 65 a5 20 4
Chingleput - 37 a4 35 63 66 65
North Arcot - 73 69 72 27 a1 28
South Arcot - 71 61 68 2 a9 32
Tanjore ~ - | 51 | 61 | 59 9 [ 3 [ &1
Trighinopoly - | &7 062 58 43 ag 42
Madura - - 50 a8 48 /0 G2 62
Tinnevelly - 0 a5 15 01 65 85
Coimbutore - i 60 a7 48 40 43
Nilgiris - - 65 | 100 65 a5 - 85
Salem - - 81 75 80 19 ab 20

N.B.—In Madras cultivation is trifling and not
recorded, and for Malabar und Soutls Canars monthly
cultivation figures are not available,

A statement showing the average rain-fall of six
years in each distriet in ench month is annexed :—

i e
. £ [ .
Districts. : % g 3 F B g E 4 | : Sgy
Sl 5| B2 | 2| E|G|21E5|5)| 2
S |8 | <4|d|S|2]|8|2|& |3 |<|5]|E&EF
In. In, Tn. In. Tu. In, In. In. In, In. 1n. In. In. N
Ganjam - -] 625 | 627 675 908 | 974| 149 | 0cnd | 022 ol |02 104 | 1001 | d4r03 11
Vizagapatam -~ - | 4+60 | 5-33 | 507 | 801 [10°68 | !-55 0902 (000 | 0°28|0:80| 081|211 | 4065 e
Godavari - -| 408 | 6°24 | 498 | 858 | 10°48 | 1-51 | 088 [ 011|018 [ 0-34 | 0-80 | 2:01 | 39-28 g,
Kistna - - -| 299 485 500 G-77 | 854 | 1-61 [0°28 | 047 [ 0°05 | 034 [ 0°21 | 1°47 | B2-58 T
Nellore - -| 1°43 | 304 | 3:45| 4-82 (11°07 | 7+65|2:32 (085 0°57 [ 019 | 0°13 | 1°45 | 36-47
Cuddapah - | 2:44| 2099 409 700 | 7-97 | 244 | 0°69 | 0°13 ) 0715 | 0-22 [ 0093 | 2:62 | 30°97 Y
Bellary - - 296 2:69| 349 501 | 641 | 070|022 006) 000|014 |0 hd | 203 | 2577 s
Kurnool - =| 820 582 4-19| 8:37| 524 074|034 | 004 | 0000 | 0-14 | 029 | 2-05 | 8001 <A
Madras - | 8-17 | 458 | 484 | 6-08 | 14°84 | 16°27 [ 4:37 [ 0*10 [ 1°00 | 0°39 | 0°63 | 2:09 | 57:96 L
Chingleput - = | 2:72 | 894 | 5+82 | 6-17 | 0°66 | 12°14 | 2°84 | 0°26 | 160 [ 021 [ 045 | 2°82 | 48:22 i
NoI:E Arcot - -| 253 | 346 | 5-26 | 7-51| 783 | 5°81 | 1:34 | 0-28 [ 1703 | 0°50 | 082 | 4-47 | 40-54 RS
South Arcot - - | 1:79 | 3-16 | 6:27 | 6-51 | 8-19 | 962 (3°11 | 0-25 | 135 [ 0:20 | 097 | 3:85 | 44:77 TS
are - -| 188 | 243 | 4:60 | 4-34 | B:28 | 10°21 [ 467 [ 0°71 | 1°50 | 0+25 | 187 | 276 | 43-40 W
Trichinopolye - - | 2°01 | 1'B8| 4°49 | 4:32 | 834 | 6:50 | 214 | 0°85 [ 0°95 | 0010 | 1°42 | 2:d4 | 8404 . Ao
Madurn - - 1°80 | 08 | 2-36| 1-83 | 5°12 | 5°03| 1-44 | 0-56 | 1:03 [ 060 | 1°90 [ 1°61 | 23-78 S
Tionevelly - - | 0°78| 0:84, 0°71 [, 1405 | 3-56 | 7:42 | 1°87 [ 1°59 [ 1:58 | 1°08 [ 1°606 [ 1'31 | 2285
Coimbatore - -| 207 | 1°66| 2:19 [ 2:69 | 5:56 | 3:95 | 056 | 0°15 | 0+56 | 0'52 [ 1°97 | 2:93 [ 24-81
Salem - - - 2:40| 270 477 6°63| 7-22| 289 | 1-06 | 007 | 040 | 0°62 | 1°26 | 5:28 | 385-80
South Canara - | 88-00 | 47°57 | 22:08 | 14:56 | B-55 | 163 [ 0°27 | 0-B2 [ 0+18 | 0°26 | 1°09 | AR50 | 148°60
-~ = | 8842 | 82417 | 11°44 | 851 | B'49 | B8°18 [ 0-77 | 0°66 | 0°61 | 061 | 8+06 | 9 58 | 114-05
‘ —
. .
The average given in the statement is taken on the i )
results of the six years ending 1875-76, and i, in the District. Maximum, | Minimum,
opinion of the Board, a fair approximation to the
normal rain-fall so far as there ean be said to be any Cuddapah . * & sl Bee o,
“ pormal ” rain-fall when the variations in the average pg - - - - 8919 19-63
of a district in six ordinary years are as great as are g i nAp;t - - - | 76n1 2939
detailed below :— orth Arcot - - - -| bs-08 25°80
South Arcot - = - -| 6881 as-42
njore . - - -| s57-06 30°27
. District. e |Maximom, | Minimum, ~ Trichinopoly - = - -| 4626 24-35
. *  Madura - » - -| %2973 15-61
Tionevelly - - -] 27+93 19-33
. In. , In. Coimbatore - - - - 27-;: 22°77
Ganjam - - - -] 6044 30-67 = - - it it o AR 27+71
Vizagapatam - - a2 g 54-32 2630 South Canara - - -1 183+87 i14-42
Godavari - - - -| 47135 26-91 Malabar . - - ~| 13840 | 9775
Kistna = i Al gy, R 2637 Kurnool - - - -| 4074 29-97

44°36 28-97
Ps
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: s correct I
not available for years previous to 1870-71 as

be seen hereafter, and 1876-77 was

¥ an exceptional year, the like of which, it is to be
- hoped, may not recur for a very long time.

As the quantity of rainfall required for agricultural

~ operations d de upon various circumstances, such
‘a8 the kind of

crop raised, the nature of the soil and
situation, and other considerations, the board requested
the Collectors to consult the local cxperience of
agriculturists, and to forward two statements showing
for the principal crops in each district, (1) the
um amonnt of rain they can bear each month
without being injured, and (2) the minimum quantity
they require to yield an average crop. The state-
ments received have heen tabulated, but it is evident
that the information given is not very trustworthy.
Many Collectors themselves state that the information
furnished by them is not accurate, and in other cases
there is abundant internal evidence to the same effect.
There can be no doubt that the experience of ages
hase taught the ryot to adapt his cultivation to the
periods of rain-fall, by so timing his operations that
his trop may arrive at particular stages of growth at
periods of the year when the rain that is usually
expeeted will benefit instead of injuring it. In those
distriets in which the mango showers fall with any
of regularity, cultivation begins as early as

April when the season is favourable. The light
raing that fall enable the ryots to plough the ground
and prepare it for receiving the seed. The seed is
sown in the month of May, when moderate showers
fall before the regular burst of the south-west
monsoon. Where the mango showers cannot be
depended upon, and even in other districts when it
has been ascertained that the usual mango showers
have failed, ploughing and preparing the ground is as
late as the end of May or the beginning of June, and

« seed ig sown before the end of the latter month, by

which time the south-west monsoon has fairly burst
in all the districts. In the tracts irrigated by the
river systems fed by the rains of the south-west

“monsoon, such ag the Godavari, the Kistun, and the

Cauvery, the sowing takes place a little earlier, ne the
river freshes suppiy the required moisture before the
south-west rains set in on the east const. Paddy crop
is from four to six months on the ground (one
variety even less), and the dry crops generally
between three and four months, The first crop of
padd.{ (kar) and the dry erops generally take four
months, and are reaped by the end of October before
the north-cast monsoon sets in.  But the most exten-
gively cultivated variety of paddy is samba, which is
reaped in six months, and requires the rains of the
north-east monsoon to bring it to maturity, After
the first erop is reaped, if there is suflicient water, a
gecond is sown and gathered about Fobruary or
March., On dry lands also a second crop is sometimes
raised of cholum, cumbu, ragi, or varagu, if the
first harvest is over by October: if later, gram, oil
seeds and pulses are sown in December and January,
and matured by the moisture left by the north-cast
monsoon rains and the heavy dew which then falls.
On the west coast #he cultivation of cereals may be
said to be almost confined to the growth of paddy.
The first and the most important crop, called yenel
in South Canara, and kanni in Malabar, is reaped by
September. The second crop is put in in November
and reaped in January, and depends upon rivers,
channels, and springs, assisted by the north-east rains,
If there is sufficient water in the rivers and private
tanks, a third crop is put in the ground in February
and reaped in May.

It is to be borne in mind that the above is a very
general deseription of cultivation, and that the times
of reaping and sowing differ from to place,
nbmrdi.nﬁto loeal pecnlinrities and the kinds of cnzli:s
raised. It will be seen that rain is essentinl af the

viz., in June und July, for otherwise

anwlﬁ.ﬁme, i
~ the cultivation cammot be commenced. If the rain

. The Board have not_eilculgted the avorage on the
._I‘Elﬁa,&lhrgernmberofm ;

dertaken, it may suffer fr -tha.buw ‘the
north-east monsoon ; and on the other hand, if the
north-enst monsoon fails, the crop must inevitably
perish,  Of the wet “ gamba ™ ly begins to
ear in 4} months, and “ kar ” at the close of the third
month. Continued drought at this period will be
most injurious, and the injury cannot be repaired
by any subsequent rain-fall. The foll extract
from the report of Mr. Price, the Collector of
Chingleput, puts this matter in a clear light :—

“ Thoere are twu periods which are critical in
regard to crops; first, when the flower is about to
appear; second, when the ears are filling. . An excess
of rain or the reverse for a fortnight or three weeks
decides what the fate of the erop will be, Subsequent
rain-full or fine weather may mitigate watters, but
will not finally remedy them. Thus, as rds the
early rice crop, if there is heavy rain at the end of
June and into the middle of July, it would do harm ;
if it went on to the end of July and well into August,
it would do still more ; but if the rain held off during
the latter part of July and it was fine in August, the
flower which ought not to have had rain on it in
June and July wonld, to a considerable extent,
recover. So if when the ears began to fill towards
the middle of July there was a want of rain, which
would cause a good deal of the young ears to become
chaff, and copious rain came at the end of the month,
a good deal of the grain would recover. Generally
speaking, it may be said that where there is either
heavy rain or want of it for about three weeks beyond
the period at which it should usually fall, or the
reverse, and then that the season rights itself, no very
material damage oceurs; but if this time has elupsed,
marked and permanent injury is occasioned, In the
case of ragi, heavy rain will damage it when coming
into ear, and when ripening ; fine weather within
three weeks in the first instance, and within ten days
or » fortnight in the second, will put matters right.
In the first instance the ears do not fill; in the second
the grain appuarently germinates whilst on the stem.

“The cumba crop is much more delicate than
either rice or ragi. 1If there is heavy rain at the
time of its coming into flower, nothing will save the
crop.  On the other hand, if there is any dry weather
near to the time that the first flower shoots should
appear, and copious rain comes, the cumbu recovers
in a marvellous way. Ieavy rain again after the
grain has formed causes injury by inducing a kind of
spurious germination ; fine weather within a fornight
or three weeks will check this, but if there is too
much dry weather after the heads are formed, no
subsequent falls of rain will recover the crop. It
may, however, induce the throwing out of young
shoots, and the production of a light crop.”

o

The quantity of rain-fall required for growth, as
already stated, depends upon'a variety of circumstances,
such as soil, temperature, situation of the land, state
of the atmosphere, and prevalence of winds, so that
any genera! description must necessarily be no more”
than a rough approximation. Some crops can stand
drought better and longer than others, and the
quantity of rain required for certain crops and soils
is much greater than that required for others, In
slopes the moisture soon drains off, and a heavier
rain-fall is n for the growth of erops there
than elsewhere, Some soils, on the other hand, such
as the black cotton soils of Bellary, are very retentive
of moisture, and any large amount of rain will do
injury. Rice crops can stand almost any amount of
rain without being seriously injured, provided the

plant is not wholly stbmerged in water, V. is

a most y crop, can withstand drought
snd‘uv‘&p‘:‘:ugreatemtif rain falls before it haa.

delicate, and will be injured even by com vel
moderate rains. The followi reml:hd'mﬂlh{

tin, the sub-collector of Madura, in regard to the
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effect of s {i’nlf-.nﬂdfﬂbrent crops will be found
: . o

« Paddy—Excessive tain-foll will not injuro this
crop throughout its growth, except by breeding
insects in, and knocking the grain out of, the ear.
Seanty rain-fall will not repair dmm?u under the
circumstances.  Deficient _main-fail‘l will princaps;]lly
operate by affecting the sources of irrigation, so that
field aﬂ-a{' field is-deprived of its water. As it is
known that paddy after being totally deprived of
moisture for twenty days perishes, those fields only
will ‘be revived by copious rain-fall which have not
been deprived of their supply for that length of time,
The out-turn “on fields so revived -will vary by the
length of time for which the field is dry; if for seven
days it will be 40 per cent, below the average; for
fourteen days 70 per cent. '

“ (opious rain after a failure can be remedied with
paddy to a certain extent, because a variety of the
plant can be sown on the withered fields the moment
the tank, &e. receives a supply, and the crop mny
possibly only be retarded by the length of time that
elapsed from the former sowing to withering, and
this time may be shortened by choosing o crop that
comes to harvest in a shorter time,

“ White Cholum.—Fxcessive rain injures the stalk,
turns it in the first month pale, and in later months
red or dark brown with the final effect of disease in
the ear affecting the size and consequent weight of
the grain and its qualiy. The paleness in the first
month will be quite remedied, and the ecrop restored
by a month of scanty rain-fall. The redness in the
oi:iar stuge will be checked in extending, but plants
already attacked will not be restored. T'he enr once
having been formed in o deteriorated state will not he
improved by scanty rain-fall. Cholum is a hardy
crop, und will stand a deal of drought, springing
almost ax vigorously as ever from the old roots if it
gets a copious rain-full while in its first month, If
it once dries up and looks scorched when the stalk is
well formed it will give o bad return even though it
gets copious rain.

“ Varagu, ragi, and samai are very hardy plants,
and will get on with very little moisture for nearly
two months at first, and thrive luxuriantly afterwards
under copious rain. Varagu and ragi stand a great
denl of rain well, and are almost independent of &
change into a light rain-full.  Samai will thrive under
very heavy rain up to near harvest, when heavy rain
will be fatal to it on account of the slight hold the
grain has on the ear. Samai suffers from deficient
rain-fall when it is well advanced.

¢ Cumbu follows cholum very nearly in its power
to resist heavy rain or to be injured by deficiency, It
is supposed to be able to do with less moisture, und at
the same time to be less affected hy excessive rain
than cholum.

“Dhil follows very much the same seasons as
cholum, but it is less likely to suffer at any part of
its growth if subject to scanty rain-fall, 1f when
young it will always retain sufficient life to be made

every luxuriant by a copions full ; the effect of de-

ficiency on the advanced plants is both in the number
of pods and size of the pulse, and this will not be
remedied by copious rain after they have formed,
Excessive rain long continned has o tendency to
produce animal life to & very destructive extent in
this erop, and subscquent scanty rain-fall will not
remedy it.

“ Horse-gram suffering from deficient rain-fall will
rally very much under a copious fall and vice versd,
provided the creeping tendrils are nipped off and the
plants prevented running into leaf,”

The follow extracts feqgn the replies of the
Collectors of Visagapatam, Kuornool, Coimbatore,
Tanjore, South Canars, and Malabar, an%}l.he sub-
collector of Madurn, who appear to havé $iven a
good deal of attention to the subject, will be useful
us showing generally what amount of rain-fall is con-
sidered necessary in the respective districts to secure
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a fair harvest of all the erops grown. The principle
underlying these replies is go same throughout, vg.,
that the times for conducting particolar operations
have been so fixed that the expected raing may not
injure but assist the growth of the erop at its several
stages, The remarks of the Collectors of Vizagapatam
and Kistna may be considered to be applicable to the
whole of the Northern Cirears, of Kurnool to the
ceded distriets, of Coimbatore to Salem, of Tanjore
to T'richinopoly, and of South Canara to Malabar.
The Collector of Vizagaputam, Mr. Goodrich, snys :—

“No two falls of rain are exuctly alike in the
suddenness of their fall and in the strength of the
wind which accompanies them,

“Periods of drought vary in their mischievons
effects infinitely nccording to rain-fall that may have
preceded them.

“Paddy requires ahout 8 inches in June for the
seed beds and to begin plonghing. In July or in the
beginuing of August there is needed a fortnight’s rain
amounting to 6 or 8 inches il a good plant-ont is to
be effected.  There ought not to be more than 10 dry
duys consecutively between the 20th June and the
1st September.  September needs about 4 inches, and
thrice that amount will do no harm.  Four inches will
not be enough unless previous raing have heen copions.
October needs 6 or 8 inches, and twice that smount
will do no harm.

“ Light rain between 15th June and 15th Sep-
tember will do for ragi, provided that not more than
15 dnys” drought oceurs at any time ; 20 days nearly
ruing the erop, unless there liave Leen very heavy
previous rain.

“ Cumbu will bear almost any amount of rain with-
out wind. Il a galo accompunies rair after the
1st July, mischicf is done to all riper fields in exposed
situations,

“Jonna is not grown in this district as much ne it
deserves to be.  On black soil, retentive of moistare,
it will do with very little rain, but sandy soil if red
will not produce it.”

Mr. Crole writes of Kurnool—

“Judging from the registered rain-fall of the lust
10 years as compared with the general charneter of
oul-turn as stated in annual reports, the amount of
rain-full required for the whole year for a good crop
in this district scems {0 be nbout 25 inches. If,
however, the rains are regularly distributed, about
15 inches would be sufficient as shown below 1 —

Inches,
May - - . - 2
June - . - - 3
July - - - - 8
August - - < %
September - . = 49
Octobor - - - 2

“The popular saying is, and there ean be no doubt
of its correetness, that one good fall of rain about an
inch and o half, in ench fortnight after seed is sown,
is suflicient for agricultural necessities. But the
success of a erop does not seem to depend so. much
on the quantity of rain which falls as on its proper
distribution over the different periods of agricultural
operations nnd at different stages of the crop growth.

“ Ploughing.—This operation is condueted at any
time of the year, provided there is sufficient moisture
in the ground. In a very large number of cases the
ryots do this during their leisure hours hetween reap-
ing and sowing, 4

“This early preparation of the ground called
“magali’ (or seasoning of the carth) is considered
by the rKota na, peculiarly fauvourable to the future
crop. The general penctice, however, is to plongh
the land in the months of April and May, immediately
after the burst of the first rain. Any smount of rain
may fall in these months withoat producing any bad
result, neither does the absence of the rain seriously
affect, though it may greatly i_peonvaniemaﬁ. future
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. In the beginning of June, however, or
bout a week before the commencement of the sowing
season, n good fall of rain varying from one inch in
light to two in clayey soils is absolutely ueoemrr.

% The ryots say that the quantity of rain absolutely
required for sowing purposes is as much as would
::E‘ce to moisten the ground to a depth of about
6 inches from the surface (or from 1 to 2 inches).

“If the rains are late, say about a fortnight, a
shorter quantity of rain moistening a less depth of

und 6 inches will be accepted as sufficient in
the belief that the advancement of the rainy season
would compensate for the deficient moisture,

“If the rains fail altogether during the first fort-
night of July, yellow jonna cultivation has to be given
up, becanse the sowing of this crop later than July
would subject the tender plant to excessive rain in
August and September, the chief rainy months, and
lessen seriously its chance of getting enough rain in
the third month of its growth, wken rain is essential
“to the development of the pétta or opened tender ear
of corn, so that people never grow yellow jonna in the
latter part of July.

“If, however, heavy rains fall in July and August,
s0 a8 to moisten the ground to the full depth, é.e., as
far down as the sub-soil, they prove highly useful for
sowing the later jonna in September and October.
The bad effect of the early failure would be neutralized
by subsequent rains.

% Again, if the rains fall earlier than June, and
even if u suflicient depth of ground is moistened,
jonna is, ag a rule, not sown in the belief that sowing
early makes the plant grow too tall and proportionately
lessens the size of the ear,

“ After the seed is sown cessation of rain for at
least three or four days is absolutely necessary. It is
more so in black than in red soil. Otherwise the
clods of earth firmly stick to the seed and thereby
delay and sometimes prevent germination, while all
sorts of weeds begin to grow and in & measure choke

the seedling.

© % About 20 or 30 days after germination the weed-
ing operation iz usually performed. The quantity of
- rain required during the interval is in proportion to
the nature of the seil and the extent to which the
ground has already been moistened,

. “In light soils less rain, say a padanu within 15
days after sowing, would be sufficient. In more
clayey soils, if’ the ground had been moistened to the
fulr depth when seed was sown, u slight fall to
moisten the plant would be sufficient. Otherwise
more rain would be necessary. After a month rain
wonld be absolutely necessary.  Any excess of rain or
continued fall will conduce to the rapid growth of
weeds, and by keeping the land continually muddy
prevent weeding, as has been the case in very many
instances during the present season, and discolour
the plant. If the rains fall at proper intervals, the
aggregate quantity in a month, though large, will
not affect growing crop seriously. Hence the
aggregate monthly quantity does not afford a good
test by which to judge of the favourable or un-
favourable result. A fortnightly report will give a
more correet means of ascertaining the true state of

“If the rains faik for 15 days in light soils and a
month in black soils after sowing, the crop, it is said,
will begin to droop.

;ﬁ‘h' if in the second month after the crop is
w the rains should fail within 15 days, the crops
whose vitality has already been weakened by the
weedin cess would begin to suffer, The lateness
in the fall of this rain results in a proportionate de-
crease in the yield of the crop. :

“ Weeding operation.— The weeding process is
generally gone through twice or thrice, according
to the means of the ryot, and according to the
quantity of the weeds requiring to be removed, which
grow more or less with c6 to the nature of the

b gy it TR
oy b .'..|.?.'. 'y

N OF THE COUNTRY AND PEOPLE OF INDIA.

d

soil, and the amount of rain that may have fallen.
For weeding, cessation of rain indi Sl

Mr. Martin, the sub-collector of Madura, vremarks—

“1In April there are no dry ions and no cro

to be injured by rain axmpt by what is known as Tai-
bhogum crop under wells in Pulney Taluk which
should be nearly ripe, Any amount of rain in
will be valuable for ploughing the dry land and pre-
paring the wet lands for what is called the Kodai
crop. ;
“In May there are no crops of any extent that can
be injured by rain, and the more falls the better, so
long as the tanks do not breach, for plonghing in dry
hn(‘fn will continue and sowing of wet lands,

“The highest record in this part of the country
was in Fasli 1277, and then there were about 74
inches without bad Tesults in May. In June there
is no general harvest nor general sowing, and the
minimum rain-fall required for plonghing is 1 inch ;
there is no danger from heavy rain-fall. The mini-
mum of July may be a little less than that of June
to continue the ploughing und to sow. It is taken
at three-quarters of an inch, because in the good year
of Fasli 1284 that was the whole amount recorded.

“The maximum for July should be about four
inches. More than that will interfere with cultivation
by washing away the seed and making the ground
too cold. In August the minimum required varies
from three-quarters of an inch to two inches, accord-
ing ns the crops are only to be sown or brought on.
These crops will bear as much as six inches as the
maximunm.

“The minimum in September varies from three-
guarters to three inches. The maximum recorded in
September was last year, and the crops did not suffer
by it because it followed great drought ; there is no
data to show whether they could have stood it after
heuvy August rain ; probably five or six inches would
have been as much as would have been good for them
considering the absence of sun in this month, In
Fasli 1282 they stood with ndvantage nearly seven
inches,

“In October and November the growing plants
are strong, and will bear more rain than in August
and September. There is also more sun, Three
inches is about the minimum they should have in
October except certain crops which require more
moisture at different periods. Eight inches is about
the muximum as the plants get stronger.

“In November thée minimum required is about
four inches for the majority of crops with similar
exceptions,

“ In December the crops are ripening and should
have only a light equally distributed rainfall, the
minimum being one and a half inches and the maxi-
mum four inches. ’

“In January, February, and March no agricultural
operations are commenced on dry lands. “Harvesting
of both dry and wet lands go on in those months, and
the only operations commenced are under wells, If
these have received a proper supply they can do
without rain; therefore, ordinarily, rain is not re-
quired at all in January, February, and March. In
these months light rain equally distributed will do no
harm, but any heavy long continued shower will do
50 by knocking the grain out of the ear. Two inches
of violent rain in either January, February, or
will harm the grain and paddy wherever it falls, but as
rain usually falls in local thunder showers, it is im-
possible to answer this question with reference to the
whole harvest of a taluk.

“The tanks, if' provided with proper escapes, will
stand any amount of rain; and the above remarks
have no reference to maximum rainfall for wet land.
The wet crops suffer from deficientwater in the tanks,
and the minimum rain-fall n to secure the
area usudlly irrigated at the different times of years
has been assumed to be what is wanted.” ' o

Mr. E. Forster Webster, the Collector of Tanjore,
BAYS 1— ’ i




is carried on chiefly
In the month of September,
‘when the rice plants are young and delicate, slight
" “'ghowers are requived. In the month of October and
November, when fhe plants of samba, pashanam, or
later crop planted in September and reaped in Feb-
ruary are about half grown, copious rains are required,
followed by light showers in December and January.
For the suceessful cultivation of riee crop regular and
ample supEly of water in the river is required during
five months, viz.,, from July to November, a slight
fresh being sufficient in the months of June and De-
cember, For dry crops rain is more or less necessary
during eight months of the year, viz,, from June to
Jannary, copious fulls being required in the months
of June and July, and also shortly before the harvest
in October and November.

“In the case of paddy there should be no rain on
the day next to that of planting. Exeess of rain can
do no harm if there is sufficient drainage for the land,
otherwise the young plant will rot. .

“ After transplantation the plants require no rain
for about a fortnight, and if light rains then fall the
plants will be strong and healthy.

* Light raing do good to the plants when they are
coming into ear, but very heavy rains at this time are
likely to prevent the grain from forming properly, and
are therefore most disastrons to the erop.”

As regards Coimbatore, Mr. A, MeCallum Webster
remarks :— '

“ Cholum, ragi, and cumbu are the grains which
form the staple food of the people in this distriet.
During the ploughing season o heavy fall of rain of
at least one inch is reguired, and for the subsequent
ploughing and sowing another heavy fall necessary.
Rain at intervalg is most essential to them for about
a month after they are sown. Failure of rain after
they are sown wonld he mischievous or ruinous, de-
pending upon the extent of the failure and the length
of time it lusted. These crops require to be kept
constantly moist for about a month or so after being
gsown. Failure of rain during that time for a space
of 20 days wonld most probably he mischievons, and
could not be remedied by good rain afterwards,
When the plante are a little more than o month old,
heavy and continuous rain would cause them to turn
pale and become stunted, and thus would be mis
chievous.  Again, when they are putting forth the
ear (October and November) in ordinary seasons ex-
cessive rain wonld be mischievons.  Crope come into
car about three months after sowing, except ragi,
which enrs in about two months, and to which ex-
cessive Coimbutore rain would not do nny harm,
Again, at harvest time (November and December)
excegsive rain would be mischievous.  When the crops
are at the middle of their growth (September and
October) good rains are required. Iailure then
would bR mischievous or ruinous, depending upon
the extent of failure. Tt follows, therefore, that it is
most important to the ryot to have his crops sown at
the proper time, so that they may get good raing
when they want them most and when they are most
likely to get them. Failure of preliminary rains
might thus do a great deal of harm eventually by
preventing Ploughing, &e., operations which néces-
sarily p e, sowing being carried on at the proper
time. The sowing would be late and the plants would
get excessive rains when they might not be able to
hear them.” R

Mr. Comyn, Collector of South Canara, writes :—

¢ The first rice erop being dependent on the falling
rain, what is wanted is fair‘lg continnous rain without
long breaks. One inch a_day for every day of these
months would be ample ; inches & day would do
no harm ; but ifg30 inches or more were to fall durdng
any one woek in the month, and . there were no rain
for the remaining three weeks, the crop would perish.
A breéak of even a fortnight would do harm. In

~ August continuous rain i not wanted except for
h-lying lands, from which water soon runs off,
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and even then sunshine is an advautage. In Septem-
ber, when the erops are approaching maturity, anything
more than the maximum given would do harm; for
a fair amount of sunshine is required to ripen the
crop, while heavy rain lays the erop already heavy in
ear level with the ground, and rots the straw and
sometimes the grain, It is impossible to state ac-
curately the maximum amount of rain which may fall
without doing injury. Low-lying lands, locally
termed ¢ Patla,” cannot be cultivated until the water
standing on them subsides to a certain extent. The
cultivation of these lands is taken up later than that
of the ordinary rice lands, and is more liable to be
injuriously affected by continuous excessive rain than
lands situated on a higher level, which have means of
drainage. The character and the position of the
lands in the district is so varied, that any aceurate
general statement showing the maximum or minimum
quantity of water that may be required for the growth
of the crops cannot be given. The quantity shown
ns the minimum is that supposed to be necessary to
secure an average crop of 12 annns, but agriculturists
have n very vague ides of what an inch of rain means.

“The second rice crop is partly dependent upon
the rains that full in these months, but chiefly on
water from tanks and streams which are rain-fed.

“The third riece erop does not vequire rain, but is
cultivated with the aid of water obtained from tanks
or streams by natural or artificisl means. Some kind
or other of reservoir or nullai constructed in every
land cultivated with the second and third erops.  The
water supply of course depends on the character of
the monsoon. The minimum rain-fall given at the
head of this statement, though probably sufficient to
bring the first rice erop to matority, would not suffice
to keep in full flow the rivers and chanuels on whiech
the second and third rice crops depend, A much
greater fall would be required for this. The maxi-
mum rain-fall in any one of the last 10 years was 181
inches (1874=75), and the minimum 116 (in 1873-74
and 1875-76), when the supply was not sufficient for
the second and third rice crops. The avernge rain-
fall of the lust 10 years was 137 inches, which is ample
for all purposes. The ruin-fall should be evenly
distributed.  Injury by deficient rain-fall in May or
June may be remedied by rnin in July and Aungust,
but should the July rains also be seanty, no subse-
quent ramn will be of any use for this crop. Excessive
rain is not likely to prove so injurions as deficient
rain.  Kxcessive rain is only to be feared in Sep-
tember or the beginning of Octoher when the first
rice erop is ripening and is harvested.  Such rain,
however, is not without its use 3 for n prolonged and
heavy monsoon is beneficial to the sccond and third
rice crops, not beeause these crops depend on the
falling rain, the ease being the reverse, but on aceount
of the plentiful supply of water which such a mon-
soon sceures for the irrigation of the lands on which
these crops are raised.”

As will have been seen from the preceding re-
marks, seasonable distribution is of prime importance,
and this is further illustrated by the fact that padd
is extensively grown in distrigts the average rain-fall
of which varies from 143°60 to 22°85 inches.,
crops are also cultivated within the same limits of
variation, though not to sny great extent ; hut even
where these crops are grown as staples the average
rain-fall varies from 48°22 to 22°85. For wet culti-
vation, however, in all but the West Coast Districts
the question is really whether the rain-fall is sufficient
to ensure s sufficient supply to the tanks and channels,
and provided this i8 secured the distribution of the
rain-fall is wot of so much consequence as for dry
cultivation, although it is generally considered that
the total absence of falling rains or an excess of clear

sky during the cultivation sesson affects the out-turn
of crops even where there is sufficient water for irrie
gation. Garden cultivation may be said to be almost

independent of rain-full unless the dl:éughtic isgao great




a o dry the subsoil supply. In Malabar and
f &Egm where the m?fsynevar entirely fail,
~ erops nve not so much injured by drought as by ex-

worst results are likely to be prodnoadn:{ be said to
be unseasonable distribution, combined with deficient
main-fall. It may perhaps be safely said that where
of any particular year falls below

“cess of rain ; the soil is improved by bein, axgonedto the actual rain-
the action of the sun in March sndYApn.E and rain in  the average by a quantity exceeding 40 per cent. the
these months is injurious, result must be failure of erop,
The combmation of circumstances under which the '
MYSORE.
. For agricultural purposes the divisions of the rains
e are considered to cc!:lsist of three well-defined periods, Rains, Period. Sensons, Crop.
bt First. Those which fall between the beginning of i
R the Hindu year, and the commencement of  Dry season. December to | Tiry season | Harvest in
the south-west monsoon; i e. from about March. 'c‘lﬂui , | following
e the end of March to the end of the first WG""'“' i e
e week in June, mm‘m
e Second, The south-west monsoon from June to the  ides
Y~ August, that  the
o Third. The later raing of September, October, and ﬂloudﬂllrre
a2 November. m&gf
:-';' The first or “ Mingar” rains are known also as ?t-::enrl ::
S48 “Dodda” or “ Addamale,” that is heavy downpours, o fitate
A resulting from the crossing of currents of air, attended od.
i with thunder and lightning, and ordinarily coming
B from north or north-east. ’
Y, ; " The terms “ Miingar” and “ Hingar” are, however,
- The south-west monsoon rains are gtyled “Maddbya™  ysually confined to crops on unirrigated lands, and
¢ or middle rains, and deseribed as ““ Sone,” that is con-  which are dependent entirely on the monsoon or other

tinnous mild showers or drizzle, with steady south-
west wind, unattended with storms, and the last are
the © Hingar,” or latest raing of the other monsoon,
Showers and even heavy falls occur during the winter
monthg, but this is not reckoned ns a rainy season,

i - T'rom this system of rain-fall is derived the prineiple
| on which the year is divided into seasons, comprising
three periods :—-
1. The *Mingar™ or carly season, including the
two first periods of rain.
2. The “Hingar” or late senson, including the
second or “ Hingar ™ period of rain.
3. The dry season. From the close of the Hingar
~ to the beginning of the Mingar rains.

: Bach of these seasons has its own distinet erops
~ requiring varied operations, and the erops sown in the
“ Mingar” or “ Hingar” season take their names
from the season in which they are sown, In their
progress towards maturity, however, they extend into
the next period, so that the “ Mingar” crop, known
also as “ Kar,” ripens and is ent in the Hingar season,
while the * IHingar,” styled ** Hyne,” or principal crop,
is barvested in the cold weather.

This last period has also its own cultivation, con-
sisting chiefly of a rice erop, sown in the cold weather,
under tanks which have received a supply either from
the thunder plumps in the early months of the year,
or the later falls of the north-east monsoon in October
and November, This may be shown as follows :—

raing. The river-fed channel crops, including rice,
sugar-cane, and some pulses, are described simply ss
“ Vyshak » and “ Kartik,” from the months in which
they are ripe ; and these terms are also applied to the
rice crops under tanks which are dependent for their
water supply upon the monsoons.

The early rains are the period for sowing Cholum,
and the Gid or shot Ragi, as well ns oil seeds, and
various pulses with good deal of Paddy, and all opera-
tions, including sowing, must be got throngh before
the actual arrival of the south-west monsoon ; for if
the seed is not well above the ground by that time,
the season may be said to be lost.

In addition to these cereals, n variety of other
products are also sown during the first rains, to be cut
during the Hingar period, and these are reckoned to
be the following —

Mingar or early dry erops.

A. Cereals,

. Cholum, great millet—Holens sorghum,

. Gid ragi—Khar ragi—Cynosorus Corocanus,

. Sujje—Spiked millet—Holens spicatus,

. Navane or Italian millet—Panicum Ttalicum.

Simé or Sive—Little millet—Panicum fru-
mentaceuin.

3. Baragoo—Little millot—Panicum Miliaceum,

B, Tulses,
1. Ooddoo—Black gram—TPhaseolus minimus,
2, Hessaru—Green gram—Phaseolus mungo,
3. Alasandi or Tadagani—Dolichos catiang,

T 2318 —
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) . C. Oil seeds,
Rains. Period. Seasons. Crop. 1. Wollelln or Achellu—Gingelly—Sessamum
orientule,
, Mﬁnﬁ:&dnmr‘ly From about | Mingar. Mingar, "
] - " or end of . : s 1
« Adda" ok & The Hingar or Hyne dry crops,
i “Male” or end of 1st A. Cereals.
B m‘:‘“ 3::: a % Ragi—-Rngi-—CynosurusHC?mcanus.
i “Sone » e Hingar. . 2. Cholum—Great millet—Holcus sorghum,
s S aton 1 ias Heoserl by Eiape 3. Harka—Great mflet—Panicum semiverticil-
by soon, ** Mad- or Septem.- ™ latum. ®
> dbya ™ or | /ber. 4. Sujje—Spiked millet—Holcus spicatus,
e H‘"‘Mdh"i::" sio ! Sia De. - 5. Same or Save—Little millet—Panteum fro-
af NE. 3?"’“1 mentaceum.
s monsoon. mo;-n of 6. Navane—Italinn millet—Panicuns Italicum.
- ) December. 7. Baragoo—Italian millet—Panicum Miliaceum,
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Hessaru—Green gm—Phueolua mun
7+ 8. Togari or Tovari—Pi
Todi goun pesd hall-

4, Alasandi or Tadagani—Delichos catiang.
5. Avare—Cow gram—Dolichos labal.
6. Hurali—Horse gram—Dolichos uniflorus,

C. 0il seeds.
1. Hoochellu or Prantil — Foolish oil plant —
Guizoteas oleifera.
2. Wollellu or Achellu, Gingelly — Sessamum
orientale,
3. Haraloo—Castor oil—Recinus communis,

The dry crops given in the cold weather are.
1. Cereals,—nil,
II. Pulses.
1. Kadale—Bengal gram—Cicer arietinum,
IIL  Oil seeds,—nil.

janus
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Miscellaneous pmdu'u.

1. Chillies.
2. Coriander seed.

The Hindoo agricultural year is reckoned from
March to March, or from the date on which the sun
enters Pisces to that on which he leaves Aquarius.
The three main.periods, namely, two rainy seasons ot
Mingar t(!:.m'l_v,') and Hingar (late) and one Garbha
(dr{ weather) are divided into 27 parts of 13} days
each, distinguished by the names of the prineipal stars
of the asterisms in which the moon is set down in
the calendar as entering and remaining, and in accor-
dance with this division the rains are supposed to
be distributed in corresponding periods, the division
being continued throughout the dry season, though
rain may not fall at that-time.

The dates and duration of these for 1877 are given

Special produce, below, as well as the agricultural operations usually
1. § e. carried on at this time.
2. Tobaoco.
3. Cotton.
E 8
=
. Names of the Stars i %
3 No. | from which the rains | Principal Star of Asterism.| ;7 | English Months and Dates. Ty Twejve Signs
g receive their names, é’_g 4
- - 3
28 e
(= z
1 Oottrabhadrapati = | A Andromedio - 13/ 15th to 28th March - }_1.;”“
2 | Revati - - = | 8 Piscium - -| 18 29th March to 10th April
3 | Aswini - - - | B Arietis - - 18 11th to 24th April .
4 | Bharani - - = | 35 Arietis - - 18 25th April to 7th May - | » Aries.
5 | Kritilkn - - = | 21 Tuuri aleyonis =] 13 Sth May to 21st May -
6 | Rohini - - - | A Tauri aldebaran - - 18 22nd May to 4th June - }Tuum
7 | Mrugasira - - | Orionis - - - | 18] | 5th to 18th June -
8 Aridra - - = | A Orionis - - - 18 19th June to 2nd July - } Gemini y _-'.‘I 3l !
9 | Punarvasu - - | B Geminorum pollu -] 13 drd to 16th July - - l‘ b
10 | Pooshya - - =| Comeri . - =] 18 | 17th w s0th July . }Cm v
11 | Aslesha - - - | E Hydrie - -1 13 B1st July to 13th August ' R
12 | Makha - = = | A Leonis Regulus - - | 13 14th to 27th August - T
13 | Poobba - - = | Leonis = - - 13l | 28th August to 10th Sep- Tt e
tember, : T
14 | Oottra - - = | B Leonis - = = | 18} | 11th to 24th September - el
15 | Husta - - - | Corvi - - - | 18§ | 25th September to 7th ot
October, Virgo. s
16 | Chittah - - - | A Virginis spica - -| 18 8th to 215t October - LN
17 | Swati - - - | A Bootis Arctur - - | 185 | 22n0d October to rd No- s
vember. Libra, "
18 | Vishakha - - - | VLibra - - = | 18} | 4th to 16th November - 25N
19 | Anoradha - - | Seorpionis - -] 18 17th to 29th November - fisosst R
20 Jeshta - - - | A Scorpionis autares - 13 Joth to 13th December - } PIo; i
21 | Mula - | Beorpionis - -1 18 14th to 26th December - " . ‘:h-.
28 | Purvashada - = | Sagittarii - - =| 134 | 27th December to 9th angiulriul. o *. .
January, i
23 | Oottrashada - - | 6 Sagittari: “ -| 18} | 10th to 23rd Janu - gl
24 | Shravara - = - | A Aquinla attair - - | 13 24th January to Gth Fe- ) e
bruary. Capricornus, -
25 | Dhanishta - + = | B Delphini - -1 13 7th to 19th February - T T
26 | Shatebhisha - - | Aquari - « | 13 20th  February to 2nd L .
March. Aqunrius,
27 | Purvabhd=apati - - | A Pegasi - - | 18} | 8rd to 14th March - = BT
Nar

The time occupied by the preliminary operations
connected with the Mingar crop,* its aowing, matur-
ing, and Ritvesting, may be taken as extending from
the latter end of h till near the close of August
or middle of September, and the heavy falls required
to ensure a good crop are known as “ Hadas,” or
saturations of the soil to ke depth of about a span,
which is estimated by thos® who have compared, it
with the rain-gange as equal approximately to one

- It is very difficult to obtain information which can
~ he relied on regarding the precise amount of rain
. * Rain Méngar Crop.

required to ensure a good erop, and still more to
determine how the fall can best be distributed or the
extent to which either the quantity or the times can
be varied without serious injury to the crop.

The total quantity shown as having fallen in any
month is no certain test, as a small quantity falling
in timely showers is often better than heavy down-
pours with Jong intervals between them,

The rain required varies with soil and locality,
Different crops also prosper with greater or less
quantities of rain ; gut a rough estimate of a
favourable season gives for the M{ngur or ear
dry crops about 20 inches for cereals, 17 or 1
for pulses and oil seeds between March and August,
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The rain-fall is principally from the south-west
monsoon, which, however, ing over the sands of
Guzerat, loses much of its force before arriving over
Rajputina, until, in the semi-desert district of Marwar,
Jeysulmeer, and Bickaneer, the fall does not exceed 5
or 6 inches per annum. The more easterly districts
to the east of the Aravelli mountains obtain also,
during the earlier part of the monsoon, rain from the
north-east, being the last gift of the clouds from the

' Bay of Bengal and the valley of the Ganges, which,
TeN instead of passing to the east, are deflected by the
eyt Himalays mountains in a westerly direction, curving
LAl towards Central Indin, and even reaching the western
districts of Rajputana, Roughly speaking, it may be
stated that the rain-fall of Rajputina is determined by
the Aravelli range of mountaing, which, culminating
to their highest altitude in the extreme south at
, Mount Aboo, run in & north-easterly direction almost
o through the centre of the provinee, being distinet as a

; wall for some 150 miles to Ajmere, and then con-
tinuing in a more broken manner as far as Delhi.  To
the west of the range the country is sandy, and the
fall averages from 20 to 80 inches at the base of the
hills; but, decreasing until in the far west at Jeysul-
meer and Bickaneer, the fall does not exceed & or 6
inches, becoming almost =il in the extreme west,
£ which may be regarded as the southern verge of the
s - rainless tract stretching through from Central Asia to
R 0 Northern Africa. To the east of the Aravelli range
el * the rain-fall averages 30 inches, increasing as easterly

' progress is made, until the more copious rain-fall of
: the Central Provinces and of Central India is realised.
A/ The rainy season commences nbout the beginning of
L e July, accompanied on the east side of the Aravelli
T range by thunder-storms from the east, if the eastern
o monsoon (from the Bay of Bengal) is in - force.
N August is the wettest month everywhere, September.
e, being often dry, but sometimes showery. There are

™ also showers ahout Christmas from the north,

-

e e s O Ll o ket e I N A O E A RUdSOT L T
CONDITION OF THE COUNTRY AND PEOPLE OF INDIA. 0, N
“I'ummga for these months of the seven years Inches. Cents, : £k 43
1872-78 is :— :  Hassan - 18 . 89 According to the Register
Ry  Tnches. Cents, : at the Civil Hospital
= Mysore - 3 - 13 88 at Hassan,
Hasexn s Fengo gl IR The same rough estimate gives 30 inches as noeded
for the *Hingar ™ or late dry between April
Tho average of the same months for 12 years ;4 November, while the average of 12 years for the
1865 to 1876 is :— Dt 1o i
Inches. Conts. : : Inches. Cents.
Mysoro - 16 26 according to the Register 26 30 at Mysore.
at Mysore Jail. 30 82 ut Hussan.
RAJPUTANA.,

The rain-full in Rajpatana cannot vary much as
regards diminution, without grave injury to the culti-
vation, and without causing a scarcity in the supply
of grass, necessary for the enormous herds of cattle
and flocks of sheep, forming the ?rincipal wealth of
the province. It is searcely possible for it to increase
more than is acceptable, provided it does not fall
at unseasonable periods. Too much rain, excepting
perhaps in the extreme eastern districts, has searcely
fallen within the memory of man. Local storms ma
have sometimes flooded towns, or caused the dovmfa.ﬁ
of some wretchedly constructed houses. But such
falls have been emphatically local, the whole couniry
never being deluged to the extent oceurring in other
provinees, where-crops have been destroyed from such
couses,

The amount of rain-fall for the whole year, which
may be considered suflicient for agricultural purposes,
is not less to the east of the Aravelli range than 30
inches. Here the soil is comparatively heavy, in
some localities quite black, the country hilly, and
much of the water is drained off by the Bunnass, the
Chumbul, the Nej, and other smaller rivers piercing
the country. To the west of the Aravelli range the
country is sandy, the rain falling is absorbed and re-
mains in the soil, and there are no draining rivers, the
solitary exception being the Loonee, which, however,
only passes throngh a small part of the country, the
south of Marwar. Here, then, the smaller rain-fall of
12 inches suffices for the wants of the cultivators.

To furnish the best resulis, the rain-full ghould be
distributed throughout the wet months to the west of
the Aruvellie8 inches in July, 8 inches in August,
2 in September, and 1 at Christmas, To the east of
the Aravelli—6 inches in July, 18 in August, 4 in
September, and 2 at Christmas, This is of course
approximate, X

. Marwar and Jeysulmere.—The rin eomes from

the south-west and north-east, but the force of hoth
monsoons appears to be exhansted before it reaches
the semi-desert tracts of Marwar and Jeysulmere, for
the average rain-fall is very small, and decreases from
the south and south-west portions of the distriet to a
minimum of 3 or 4 inches only in the north, north-
west, and north-east.

The chief supply of rain comes from the south-west,
and July, Angust, and the beginning of September is
the period during which rain is expected. At Jodhk-
pore, which may bo faken as the centre of Marwar,
the rain-fall gauged during the last seven years is as

- H follows :—
bl Inches,
Bt » 1872 - - - 2245
78, - - = 11900
Pyl 1874 - - - 638
,{h 1875 o s e 1592
-":-'I:H‘ 1876 - = - 259
1877 - - - &5 .
i - 1878 - - - 195

g

g

Giving an average rain-fall of 1478 inches. No
register is kept of monthly falls, and, with the excep-
tion of that at Jodhpore, no rain gauge is maintained
in any portion of the district. Generally speaking, o
full of 6 inches is sufficient, when well distributed, to
produce an average out-turn of crops ; anything less -
than this produces a failure both of food graing and of

wgrass, upon which the wealth of the district mainl
depends.  To secure favourable harvests the rain-
shonld be about 15 inches, and should be distributed
as follows :—July 4 inches, August 5 inches, Septem-
ber 4 inches, December 2 inches,

The kharif crops of bajra, jowar, moth, moong, and

maize are sown after the first fall of rain, the land
being broken up after the early showers, which usually
herald the approach of the south-west monsoon,
« The sowings are generally completed early in July ;
rain is required during the month for the first spring
of the crop, and later to promote its growth ; the fall
in August and Seguutember should be sufficient to keep
the crops to their full strength during the process of
growth and ripening. g
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“The latter rains, i.e. the last falls of either the apd the air dry. In other seasons, though the regis-

north-east or south-west monsoon, have a donble use in  tered rain-fall was small, it has been well distributed,

~ completing the success of the rain crops, and in moist- and the period between the falls has been mnrkeiil;{
‘ening the soil pre to the rabi sowings, which cool weather, a cloudy sky, and an air laden

ly commence in October, and are completed by
end of November. A fall of 2 inches in the end
of December or the beginning of January is most
beneficial to the rabi crops, which are then in the
blade. An element which is yorthy of notice, though
frequently overlooked in the examination of registers
of rain-fall, is the general condition of the weather
during the months in which rain is expected. In some
sensons the return of rain-fall is swelled by some un-
usually heavy falls at intervals during the monsoon
monthsg, the weather between these falls being marked
by excessive heat, the sun being but little obscured,

moisture.

A failure of early fall in July is not disastrous in
this district. Sowings are deferred, but with a good
harvest the year before, the accumulations of food
grains and grass ave sufficient for present wants. It
is only when the months of July and August pass
without rain that hopes of the kharif fade. Should

the drought continue throughout September, or the -

rain-fall be insufficient for the growth even of grass,
the worst combination of eircumstances may be said to
have arrived, and a “tirkal” or a famine of water,
grass, and graiu falls upon the country.

CENTRAL INDIA.

Ageney. Station. 1868, | 1869. | 1870.| 1871.] 1872,| 1873.| 1874.| 18756.| 1876, 1877, [ Average.

] In. In. | In. | In. | In. In. | Tn. | In, | In, | Im, In.

Bhopal - = | Agency Hospital - [ 276 | 41°0 | 61°6 | 84-0 | 86:4 | 45°8 | 66°7 | 65°9 | 60°3 | 425 [ B1-1

Rewah 3 - | = — —_ — | 56-4 | 585 | 667 | 83-5 | £4°2 | 36°4 | 634

Baghelkhand - =4 | Sutna w | ="' — | — | — |48'38[45'1 |41°6G | 605 | 4156 (313 | 44°0

Nagode ,, = | — [ — | — | — |47-0| 552 | 52:2 | 854 | 686 | 4044 | 564

Westorn Malwa - | Agar =~ [ 80°1 | 285 | 80'5 | — |411 | 386|457 |61°1 |42:7 | 16°8 | 306+

Deputy Bheel Agency | Manpur Dispensary | 26°5 | 86°5 | 877 | 477 | 879 | 404 | 85°8 | 42°5 | 837 | 289 | 86+7

In the Bhopal and W. Malwn Agencies the rains Per-centage

are described as gencrally settiﬂf: in from the east From Fast, Feom West. from Kast.
and north-east, though occasionally from the south- At Rewah - 1929 4109 319
west, At Sutna - 619 3584 147
The Baghelkhand and Deputy Bheel Agencies At Nagode - 1033 43-70 18:0

(Ménpur), on the other hand, state the monsoon is
mainly from the south-west, though supplemented
from the north-east. As the meeting of the north-
east and south-west currents is believed to occur
hereabouts, the Baghelkhand Agency have taken some
puins to record the wind direction with the rain-fall,
with the following result :—

The rains begin in the middle of June and conse
about the end of September or beginning of October,
July is usually the wettest month, Licutenant-Colonel
Bannerman (Baghelkhand) says one-third of the
annual fall occurs in July,

Limits within Distribution.
Agency, which rain-fall may Remarks.
safely vary. June. | July. |August.| Sept.
Bhopal - . - 45 to 70 2 22 13 5 | Actunl inll of 18785 this may be
tuken as typical,
Daghelkhand - - = 23 to 60 13 6} 10 7 | A minimum foll of 26 inches, und
includes 1 to 2 in, ber—
January.
W. Malwa - - - 32 to 40 8 i 12 6 | A sufficient fall,
Rutlam .- - - - 55 12+5 12:0 8:2 | Avernge monthly fall registered since
1868,
Manpur - L = U ] 11} 81 81 | Monthly averuge for six years.

® In W.Malwa in 1877 the fall only amounted to
12:21 inches from Jun= to October, and yet the Indian
corn was good and the jodr unusually abundant, but
the rabi suffered much.
In Central India the kharif is sown about June, and
the rabi in October—November. Generally s heavier
rain-fall injures the kharif and benefits the rabi. The

" winter rain appears to be very irregular, but benefits
L}

the wheat, gram, and opium, and is indispensable
after an insufficient or scanty monsoon. In Baghel-
khand, from 1} to 24 inches fall in December—
Junuary, In Rutlam, Mir Shahamat Ali, C.S.1., says
the rain between 15th July and 15th August pro-
duces insects in the crops if not washed away by
continued showers in the latter fortnight of August.

 What are the different agricultural operations de-
 pending on the due arrival of each of the expected
: mnm deal with Telingana and Marahat-
- wari separately. The account given for the Telingana

. HYDERABAD. _ s

province is the result of inquiries conducted by the
talukdars, while that for Marahatwari is taken from a
book entitled “Notes on the icultnrists of the
Aurangabad District,” by Mr. Fardunji Jamshodji.
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Telingana. -

 Rohini (May 23rd to June 5th).—Rain sometimes
falls during this naxtra,* which is not included in the
_eategory of the monsoon naxtras. The lands are first
 cleared of stones and serub, and then ploughed for the
~ kharif sowings. Sheep are folded on lands prepared
for the abi rice crop. Thorns, &c. are collected for
forming the field hedges. Agricultural implements,
such as ploughs, harrows, &c., are mended, and the
Bhagelas (s tribe) engaged as servants and labourers,
The last harvesting of the tabit rice tukes place during
this season.

Mirg (June 6th to 19th).—Ploughing mostly takes
place on kharif lands, which arc afterwards sown,
Sawan, barag, kudru, kangni, maize, gingelly, urd.
mung, lobha, and so forth, are sown during this
month.

Ardra (June 20th to July 3rd).—Ploughing opera-
tions are still continued. Yellow jowar, hemp, cotion,
and bajra are sown during this month. In garden
lands vegetables are sown. Lands sown in Mirg are
now worked with a bulleck hoe. Irrigation beds ave
, formed in' dands d for the abi paddy crops.
e These are filled with water, and then the ground is

plonghed thrice. It is subsequently worked with a
harrow, Frequently vegetable matter is mixed with
the slush formed on the surface of the fields, and
allowed fo rot there. The land is now re-ploughed,
and is prepared to receive the seed, The secd, after
being previously soaked in water for about three days,
is sown broadeast. Fields are hedged in,

Punarwasu (July 4th to 17th)—Ploughing and
sowing operations are carried on in the same way as
that described above. Sowings of the abi paddy are
general, Fields under kharif erops are weeded.

Pushya and Ashlesha (July 18th to August 14th),
—Operations similar to those deseribed nbove are
conducted, excepting that not much ploughing is done
during this naxtra. Transplantation of the paddy
plants takes place in most of the fields ; in others the
crops are thinned, and weeded by hand. Fields under
cotton are also weeded. Lands for the rabi are levelled

" with the bakhar.

Magha (August 15th to 28th).—This is the latest
season for abi rice sowings. Tobacco is sown in
nuréery beds, The abi paddy crops are weeded, and
transplantation takes place. Frequently the top shoots
of the paddy plants ure nipped off.

; Purvd (August 29th to September 10th).~~Of the
o kharif crops, mung is ready for harvest. The other

- operations are similar to those mentioned in the last
RS two naxtras.
R - Uttra (September 11th to 24th).—The last weeding
e of the abi rice crops takes place. The tops of the
lants ave nipped off.  Mung, urd, yellow jodr, kangni,
adri, and such erops are cut,

Hast (September 25th to October 8th).—Rabi
crops, such as white jodr, gram, linseed, barley,
lnkh, peas, safflower seed, &c., are sown: garden
crops are algo sown about this season, and the lands
are manured. Bajra and yellow jofr and the re-
maining kharif crops are now cut. The first cotton
pickings take place. Tobacco seedlings are trans-
planted. Land for tebi crops is prepared, irrigation
beds are formed, and the ground is watered,

Chitrd (October 9th to 21st)—The cultivators
begin to cut and harvest the kharif crops. The
Fingally erop is cut, bound up in bundles, three or
our of them being placed in an upright position,
resting one against the other, to prevent the seed
dropping out.  White jodr, gram, saflower seed,
linseed, and other rabi crops are sown. Besides the
kharif and rabi crops, there is a third secasonal crop
grown, which is termed maghi.

The maghi crops are grown about two or three
weeks after the rabi sowings are finished, and tEerE

* A naxtra or nakshatr is a division of time equal to 13§ days,
There are 27 such in the year. ;

!"I‘nhiriee‘hmin ber or J yand eut in May
orJune. Abi rice is sown in June or July, and cat in November,

*

om"m?mmorlmm
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crops are raised on poor soils. Hollow ground is
gen%:ally selected for this us it retains rain
water, Lands for the mung crops are ploughed about
this season. :

Barley is sown in garden lands. The abi paddy is
watered, and the crops watched. In some places this
crop is harvested.

ati (October 22nd to November 3rd)—The
kharif crops, such as bajra, yellow joir, &e., are
threshed and winnowed. The abi rice is harvested.
Land is prepared for sugar-cane ; manure, &e. being
applied, The last rabi sowings take place during this
season. Land for the maghi erop is reploughed, and
karela, kulthi, &c. are sown,

Vishakha (November 4th to 17th).—The rabi crops
are weeded by means of a bullock hoe, The maghi
crop sowings are finished during this season. The
abi rice is harvested, and the siraw is stacked. S
cane is planted. Kolus (sugar-cane mills) are fixed
and the juice expressed and prepared for gur. Land
for the rabi rice crop is prepared with manure, and
irrigation beds formed.

Marahatwari.

Jeshth (June),*—"The cultivator is diligently em-
ployed in levelling his lands with the bakhar or hoe-
plough. If the rains have been favourable and the
ground well saturated, kharif sowings take place.
Cotton, hemp, til, mung, and tlr are sown through
a bamboo seed-drill.  Garden lands are prepared and
manured for the sowings of ground-nut. Seedlings
of red pepper, which have becn raised previously in
nursery beds, are now transplanted to garden land.
Tobaceo sced is also sown in nursery beds daring this
month, Sugar-cane fields are weeded by women, and
other lands manured and prepared for planting the
cane., The cane is watered nbont pix times during
this month. Guwari (dolichos fabeeformis), bhendi
(hibiscus esculentus), chunoli, and other vegetable seeds
are sown, Varieties of gourd are also sown. The
women assist the cultivator in collecting the scrub,
weeds, &e., that are uprooted by the bakhar, and this
they sometimes use as fuel,

Ashad (July).t—This is one of the few exceedingly
busy months for the kunbi. Such lands as have not
been sown during the preceding months are now
worked again with the bakhar, All the cultivators
are busy with this uncouth-looking, but very effective
implement, wherewith both kharif and rabi lands are
now levelled. The rest of the kharif sowings take
place now, and are completed during the month,

Bajri, maize, tar, urd, kulthi, hemp, rili, &ec. ave .
sown. In garden lands ground-nut is sown, and seed=

lings of egg-plant and red pepper are transplanted.
Khonde joir (n coarse grain) is in this montE ready
for the sickle: this species of joir is only raised in
garden lands, and is chiefly used for home consump-
tion, Kaddol, which is raised for fodder, is also cut
during this month, and the working bullocks fed on
it: it is arich fodder for cattle. About four waterings
are given in this month to the sugar-cane,

Shravan (August). }—Such lands for rabi as have,
not been plonghed for some years are now harrowed,
and then levelled with the bakhar. Fields under
cotton, bajra, mung, &ec. are hoed, and afterwards
weeded by hand, Tobacco seedlings are transplanted
from the nursery bed to the dry-crop field. Karela,
a species of oil seed, is sown. Guarden lands, in which
ground-nut has been sown, are now weeded. The

earth round the sugar-cane plant is dug, and heaped

up over the roots, to strengthen the cane. Red
pepper (mirch) is now ready and plucked from the
plants.

Bhadrapud (September).§—Lands prepared for the
rabi are levelled with the ga._khnri,‘ joir, l‘inseed, and
kulthi are sown. The mung crop is harvested now
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';’.;"c:hepod-iniggplueu from the plants), and by the

~end of the month some part of it is ready for the
market. The ears of the bajra crop are just forming

~and have to be protected from birds, &c. In garden

' i8 now sown. Vegetables and edible herbs
are ready for the market. The earth round the sugar-
‘cane is again dug out, and heaped up over the roots.
Fields under tobacco and cotton are weeded, and also
some of the garden lands. The hemp crop is ready
now ; the “plants are uprooted and tied in bundles, to
be placed in water, for the non-fibrous part to be
rotted away. Fields under cotton are weeded, and in
this work women are employed.

Ashvin (October).*—If the rains have not been very
heavy, the rabi sowings are completed; otherwise
they gonerally take place during the following month.
Wheat and gram are now sown ; the joir sowings
are finished. In garden lands wheat and joir are

* Uttars and Hasta,
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beginning to be sown. Urd and mung are threshed,
and the women are employed on this work. Grain is
forming in the bajra ears, and the crop has to be
watched ; very often the cultivator has to sleep in his
field. Where jodr and vegetables have been raised
in garden lands they arve weeded now, and o are the
fields under cotton, In garden lands wheat, gram,
&e. are sown, and more of the mirch (red pepper)
plucked from the plants, Vegetables ave eut and sold
in large quantities during this month,

Kartick (November),*—The bajra crop is now ready
for the sickle, and both men and women are busily
employed in gathering the harvest, At night the
cultivators remain in the fields to watch the kharif
crops. The first cotton is now picked, and here again ™
women are employed. In garden lands buckwheat,
gram, opium, rajura, mustard, &ec. are sown.

* Chitra, Swanti, and Vishakha.

CHAPTER I.—QUESTION 3.

Give any statistics you possess as to the average aveain cach district under cultivation yearly, distinguishing
food erops from others; the average amount of the chief food grains prm{umd’{wr acre ; the totel consumption

in the district of such grains ; the surplus that remains for cxport, or the deficiency that has to be supplied

by import in ordinary years,

How are these statistics collected, what amount of reliance may be placed on

them, and what suggestions can you make for their improvement?  If you have no statisties on these suljects,

give any approximation or cstimate you cun.

PUNJAB.

Statistics and their accuracy.~—The statistics of
cultivated areas published in the reports of each year
are based on a very complete system of survey and
registration.  All the districts of’ the Punjab (a portion
of the Kohat District alone excepted) have come under
regular settlement, and the great majority of them
have also been surveyed by the Revenue Survey. In
the latter case the totul aren of the district is ascer-
tained by scientific suryeyors working with the most
accurate methods known to science ; and the cultivated
area, as it exists at the time of survey, is also ascer-
tained by the same ageney, though by less exaet
methods. At the regular settlement of a district a
less expensive method of survey is employed, with
results which experience has shown to be, under proper

arvision, scarcely less accurate (indeed as regards

the exact area of cultivation, for reasons which I need
not here’ explain, they are usually more anceurate)
than the returns of the scientific survey,

The object of a regular settlement is first to anssess
the land revenge, and secondly to provide a correct
record of the land of which it is sssessed and of the
persons who have rights of ownership or occupancy
therein. Many ends of the first importance are served
by such a record ; but the primary rveason for its
formation was the great difficulty of assessing and
the revenue without it.

The record is made up by villages, or rather by
mauzas, of which perhaps the best translation is the
word township. Each mauza, or (if they are small)
ach claster of mauzas has an accountant, locally

“known as the Patwiri, whose office is kept as far as
possible hereditary, and whose business it is to report
s they oceurall suctessions and mutations which take
place among the ownersand tenants of his charge with
a view to the record of holdings being kept up to date,
and annually in October to inspect every field, noting
the crops grown on it, and such mutdions of ownership

~and occupancy as ho Rey not already have reported.

after this inspection he furnishes &

-~ satement the total cultivation of his charge
 forthek just reaped andl the rabi just soivn.
i ﬂﬁm& this system i built up upon a

oy
e

. m Eolml}lﬂm The total cultivated area of each
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"not usually, in strict
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mauza i¢ ascertained at or before settlement, both by
the Revenue Survey and by the settlement officers.
The record of rights prepared for each village shows
also the aren of euch field, cultivated or waste. Thus
far we may be sure that errors are eliminated. The
Putwiri’s reports ench year cannot of course be so
closely checked, But there is no reason to suppose
that in the majority of instances they contain any very
gross errors of aren and classifications,

During the past 15 years great improvement has
taken place in the returns of the 21 districts that have
been under settloment, 1t is acknowledged that there
is still room for improvement, But these remarks are
written in order to show that there are good grounds
for nccepting as fairly necurate the crop areas published
in the annual reports.  They are not guesses, They
are originally based on surveys sdmittedly accurate,
and differ from those surveys only to the extent of the
aunual expansion or contraction of cultivation and
variation of crops; the facts of which are ascertained
annually in October by the village accountants,

Thus far us regards statistics of nrea and of
crops cultivated. In regard to statistics of yield
our position is much wenker. It may be said with
truth that the very great majority of our statisties of
yield are guesses, The difficulties surrounding this
question even in an advanced Buropean country are
very great, and in India they are exaggerated many
fold. The agriculturists keep no record of what their
crops produce, and the replies of even the most
intelligent and straightforward among them need to be
very carefully weighed. The Financial Commissioner
has found that the returns of yield of each crop
reported from year to year by eacﬁ district officer are
uage, estimates of the yield
for the year under report; they are approximations
arrived at by the reporting officer by the use of the
data of old experiments, These experiments are cither
those made when the distriet was under settlement,
or others made independently by orders of the
Finanéial Commissioner during the years 1872-75.
As regards the settlement experiments Mr. Ouseley
observes that their value for the purpose to whieh they

are applied is open to question. The ers who
IV L Dk ) SRy P
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produce ostimates, and not uncommonly arbitrarily
modify or frankly reject them. Also the small areas,
usually small fractions of an acre, subjected to actusal
experiment, together with the limited periods over
which the observations extend, greatly reduce their
value ns bases for generalisation. Concerning the
value of the other set of experiments, those made by
the order of the Financial Commissioner during the
years 1872-75, Mr. Ouseloy directs me to guote the
remarks on the subject made by his predecessor, in
forwarding them to Government for submission to the
International Statistical Congress,

/ “ As the experiments, the results of which have
no

w been embodied, extend over a considerable period
and number several thousands, the results may be
considered to be fairly general in their nature.  With
regard to their accuracy it is necessary to remark that
the facilities for supervision of such returns are
limited, and that only of late have attempts been made
to procure such statistics upon an extensive seale, and
the subject is one which requires considerable expe-
rience on the part of those who make the observations,
and o eareful exclusion of all unrelinble data, to an
extent which the returns now furnished can hardly
claim.”

The Isst sentence expresscs one of the greatest
difficulties involved in the subject. And Mr, Ouseley
congiders that the improvement of our annual estimates
of yield depends largely on our recognising this, and

the paticent training of those on whom we depend
for our observations.

At the same time, taking such estimates of yield ns
we possess for what they are worth, a table is appended
showing the avernge produce of the principal staples
of agriculture per acre, as reported by distriet officers
for the five years ending 1876-77 ; and as ascertained
by the Financial Commissioner’s experiments during
the years 1872 to 1875.

Suggestions for the improvement of existing stafis-
tiecs.— The Financial Commissioner considers that
improvements of two kinds are pgssible, First, in
observing actual out-turn ; secondly, in the form and
system of the general statistics,  On the first point he
wonsiders that district officers should be urged to make
independent and systematic observations,  If we could
succeed in observing in each district for 10 or
15 snccessive years the average ouf-turn of say
500 acree of lund, selected as representing fairly the
average fertility of the distriet; noting at the same
time all the contingencies connected with its enltiva-
tion, such ns expenses, losses, &e., n basis of much
value would be obtained, from which to calculate the
average rate of production, and the limits within
which it varies. With the large revenue establish-
ments at the disposal of Government such obser-
vations would be practicable; secondly, as to the
form and system of the general statistics now annually
reported, the Financial Commissioner considers them
capable of material improvement in the following
ways. At present the crop aren of each year is
ascertained by an inspection which takes place just
after the kharif has been harvested, and while the rabi
is being sown ; and the rabi yicld is assumed as if all
the field sown with the rabi came to maturity. This
is n fertile gource of error; many fields of' wheat and
barley are eut for fodder, or the seed fails to genuinnta;
the gram crop constantly fuils to a material extent ;
and for these and other reasons the area harvested
never agrees with the area sown. Mr, Ouseley would
oblige the- Patwiris to inspeet and record the area of
ench harvest at the reaping season, i.e., in October for
the kharif and in April for the rabi, 1In the next
place, the returns required from each district should
be more carefully adapted to the circumstances of its
agriculture. Atpresent one uniform set of statements
is required from each district, which give: 1st, a
bare statement of the total acreage of each erop;

2ndly, o statement of the average yield of each crop
per acre, and 8rdly, the maximum and minimum rate

them commonly mistrast the results ; in pracfice
"ﬁeynavermsuptotheotmdmﬂlndimtad

'

of rent paid by eaohcrop. ':_It iaonl;inrupouo&‘the 3

third subject that any distinction 18 drawn

irrigated and unirrigated land. The returns do not

provide for the separate exhibition of the irrigated and

unirrigated areas, and of their respective rates of

yield. Ounly the main crops are shown, and the

agriculture is very lmpm'fztllly clagsified. The extent
its effect on the yield,

to which manure is used,
is also entirely omitted.
The omission of these details from the returns gives
them an appearance of simplicity which is fall
The simplicity has been obtained by the excision of
the most important details ;—details without which
they can neither be accurately compiled nor command
the confidence of those who use them. It i of little
use to state that wheat yields 800 Ibs. per acre in one
district and 600 1bs. in another, unless the proportion

of ecrop which is irrigated in each ean be stated. '.

Situared as we are, the most important peint of all is
to know for each year how much of each food crop is
irrignted, and how much is dependent on rain only.
It is with no little dificulty and incompleteness, that
au answer on this subject (see reply to question 4)
could be framed, even after calling for special returns
from district officers,

The Financial Commissioner does not think that the
demanding of such details from district officers would

necessitate the employment of more costly agency than

we alrendy Enusesa in the village accountants and
revenue establishments of the province; though it
would involve an increase in special agency and the
cost of supervision, Elaborate statisties are neither
desirable, nor practicable ; but if the returns required
from each district are properly adjusted to the main
features of its agriculture, it will be as easy, perhaps
easier, to furnish them than the cruder returns now

submitted. In brief, the annual returns required from

district officers should be revised, so as to show :—

(1.) The total areas under cach crop more correctly

than is now done.

(2.) The areu of each crop which is irri aided
by river floods, or solely dependent on rain ; and, 80
far ag practicable, the area manured.

(3.) The average yield of each crop under these
several circumstances, ‘

And a rensonable amount of variation should be
allowed in the returns of each distriet ; so that no one
should be required to fill up tables unsuited to the
agriculture which they are intended to describe, or
which neglect important local specialities.

In conclusion, Mr. Ouseley would urge on the
Government the creation of an appointment. in the
Punjab similar to that held by Mr. Buck as director
of agriculture in the North-West Provinces. 1f the
attention which Government desires its district olficers
to give to agriculture and its statistics is to be intelli-
gently directed, aud to achieve any results, this ean
only be by providing at least one officer in each
province, who can give his sole attention to the super-
vision of the subject.

Having thus explained the nature of the statistics
available, their shortcomings and the directionin
which they are capable of improvement, 1 procced to

ive the results of such statistics as have been collected
In pust years.

Average area in each district under cultivation.—

A statement appended shows this with details of the

aren under each crop, The annual erop returns above

deseribed being available in the annual revenue

reports ; the only difficulties were to ascertain a fair
average for each district, and to eliminate and correct
any cases in which the returns were admittedly unre-

liable.
asked tostate the general charagter of each harvest for

the five years ending 1876-77 ; and the replies received

show that the average of those five years is
on the whole a fair one, These officers have also
asked to state whether the crop retirns s

also been
during these five years are ap b‘:hg

an
v true
answme:mptmmencuea are,

that they an

To this gnd each district officer has been
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‘cases® are those of distriets under
‘settlement ; in which either the returns submitted
_have been estimates necessitated by the employment
of the Patwiris in settlement work, or the se t
 measurements have supplied more sccurate data than
* those before available. In all seven instances the erop
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.~ peturns of the recent settlement measurements have
 been given instead of the average of the annual crop
. statements. : '
[ The following is & summary of the average thus
 obtained for the whole province; reduced to round
" numbers for perspicuity’s sake :—
Per-cenfage of
tLakhs of Acres. Total mmum
Desaription of Crop. S
Rabi. Kharif, |Total,|[Rabi, | Kharif, |Total,
L
© A~—Food Grains. !
Oereals.— W . -| o4 - - a0 -— =
mh:;t v | 17 o= =) =
Riee - - | — 7| =1 = 3| —
T T =
m - - - — — _ o I —
- - = [ e #| -
mm Kangni- | — 9 | — | = g |
Total - 81 a9 |10 | 88 won
-G - s el Bh| =] =] 8 — -
o | [ [ 1=
Muasur - - 13 — - — =
Moth - - «| — nm| —| = B | —
Mash and Mung « | — [} - - 2 -
Total - =] 1p M| 85 13} 8 174
B.—Other Products.
A splees = = - ] | — ) 4| -
Drugs an (’Elruml - i i = : B =
Ot seeds 4TIl - - - 8 |i—| = 1| -
Taramird - - ] —_ - (| -— —
Cotton and hemp - -, - 8 - - 4 —
tlgm].iym . . . e - ‘li \ I = ]f _
ugar-cane - = o+ s — b - - —
-1 i (- 1 —
L.mhh.lm L L s 1. B il ey ! A=
Total (B.) other produsts | @ 17 o0 +h 8 12
Total (A.) food grins - | 100 86 | 185 i 40 H
Grand Total - « | T 102 211 ol 45 100
. - ~ L Y = F

Production; consumption, and surplus or deficiency
of grain—District officers have not been asked to state
the average amount of the chief food grains produced per
acre, as it was considered that their annual reports for
five years past supplied answers on the subject, which
however defective would he less so than any hurried
answers that could now be given, They have been
asked to state the surplus of food grains exported
from or deficiency exported into their districts.  They
have not been asked to furnish s complete estimate of

: & production and consumption ; it was considered
that such estimates, il furnished, would have been
unreliable ; they would have been contributed by

s of varying degrees of experience, acting on
conflicting rules and conclusious.  But as an approxi-
mation to snch an estimate, district officers were

. asked in replying to question 5, to state not only the

- staple food of the people, but also the averago con-

. sumption per family. (Their answers iu full on this

 Bu will be found in the replies to that question).

e cordingly in the papers appended will be found

_ the following returns, on which my reply to this

~ question will be framed :—

-
-

. staples of agriculture in each district, (1) as reported
:*“ * by district officers for the five years ending 1876-77 ;
.. and (2) »s ascertained by experiments conducted under
" the oﬂars of the Financial Commissioner during the
© years 1872-75.

.24

(B A tabular abstract of distriet officers replies
“to question &, showing the steple food of the people,

~ and the rate of conau*ptiun per h¥ad.

5 ke ) A statement of imports and exports of egri.

ol _produce (external trade only) compiled irom

2T Wm Jhang, Muzaffargarh, Dera Ismiil
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g

f o ¥
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©  (a.) A statement of average produce of principal .
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the Punjab Trade Returns of the 'five years, 1873-74
it

to 1877-78.

Some remurks are called for in connection with the
two Intter returns. ! -

(a.) Tabular Abstract of Distriet Replies,
showing Staple Food and Rate of Conswmption.—
District officers were asked to give the consumption
of a family of five persons, viz. one old person, a
man and his wife, and two children, In not a few
instances the veplies (snmmarised below) largely
over-estimate this consumption. The most obvious
cases of such over-estimating are Sirsa, a dry distriet,
where the crops are preearious, and the poorer
members of the population are often insufficiently
fod ; Dera Ghizi Khan, where the rate given is
an impossible one, and Hazira, to which the same
remark applies, and where the poorer classes among
the hill people certainly eut less grain than those of
the plains, supplementing their meals with milk and
herbs. The races of the Punjab are no doubi of
larger stature than those of Southern and Eastern
India; and the colder climate of this provinee would
also cause n larger consumption of food than occurs in
the rest of Indin. But any estimate based on an
average consumption of food grains, amounting to
1 ser (2 1bs.) per head per diem is certainly excessive,
It would be a large estimate to assume that a man and
his wife in the prime of life together eat 2 sers per
diem, and the two children with the old person will
certainly on the average not eat 2 sery, thus giving
less than 4 sers for five persons.  The estimstes sub-
mitted from each distriet multiplied by the population
give anavernge for the whole provinee of 11} ehitachs,
or 0071 of & ser per head per dien.  Allowing for the
instances of over-estimate, the (orrect estimate is
probably a consumption of 10 chitacks or 0625 of n
ser per head of population per diem,

Tanie showing Averace Damwy CoNsumrrion per
Lead of Porvrarion per diem, in Sers and Deei-
mals thercof; abstracted from Distriet Officers’
Reports.

I Avernge Daily Con-
sumption per Head of
. | Population.
Divisivn. District.
By Agri- |By Non-Agri-
eulturists, culturists,
Delhi - . 0+ B G A0
Delhi - -4 | Gurgnon - 088 066
Karndl - - 070 050
Hissar - - 0+ 84 (3
Hissar -{ | Rohtak . 0+85 0461
Sitan - - 100 08B0
| Umbnalla - 1400 0+ 80
Umbnlla -{ | Ludbifinn - 100 074
| Simla - - 079 050
Jullundur - 1405 0+80
Jullundur -4 | Hoshidrpur - 0-88 077
|| Kéngra - - 0-78 0-66
| Amritsar - 071 057
Amritsar -4 | Siklkot - - 073 050
Gurdispur - 0°82 066
Lahore - - 079 057
Lahore -4  Ferozepors - 100 0+ 80
Gujrinwila - 0*88 079
f_!ll:;;nlpimll - 106 -8l
T | um - 0458 058
Rawalpindi { Gujrét - - 1+04 067
| Shahpur - 075 0-63
ml!w - 075 070
- g - - 0466 072
Mocltan {' Mon 3 077 0-63
- Mus I - 0-82 080
Deralsmuil Khan 1+00 070
Derajat -4 | DeraGhigi Khan 1460 140
Bapnu - . 075 064
¥ Peshiwar: - 1:00 086
Peshawar - | Kohdt - . 060 0:60
Hazira - 1-81 i &7 R
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~ Punjub Trade Returns. :
trade which crosses the frontiers of the province, and

Table of I and Exports for five
.m%u) lsw-g{.aheﬂummhkmﬁm ]
hey relate solely to the

“the results are to be relied on.

These, with the return of average areas under each
crop before described, are the materinls from which
the estimate of production, consumption, aud surplus
of food grains desired by the Famine Commission
must be formed. In the existing state of our statistics
of average yield it is not practicable to submit with

V4

M:---_thilrepm\tmys.
the

each division ; it is nw'hmﬂﬂnﬁq%mﬁ' 1e attemp g
an estimate for the whole province; an unavoidable
simplification which is perhaps the less to be regretted
in liomeofthe Punjab ; as the replies to questions
2 and 16 to 21 show, that trade in past years has
succeeded and will certainly in future years increasingly
succeed in distributing t]{e produce of the g_rovinee i
according to the demand in each part of it. There is

no real isolation of the several parts of the province.
The estimate framed accordingly is as follows :—

Esroiare of Foon Graixs and PuLsks produced, oon;nt:hed,rmd remaining over for Storage and Export in an average Year
n the Poxaan.

PRODUCTION. CONBUMPTION, | & ¥ Differenco ~be-
o ok H 10 and 11; Sty
g Estimated E | ada roquirod for | amount
b Produoe. Bood Grains. § a N surplius
i ol s
: : : i L renreeg
- z k s 8 | from tho pro-
Food Grains. E 4 F 5 g [ W S'g vinee.
BHERHERHEAREE BE 1
E 3 'E.i § gﬁ o4
| - . ; Amount in
RRHERE Ew I AR AR R
2 = g E-—- E
= & g & i =2 E < #E E
1 2. 3. 4 5. 8 7. 8 9 10, 1, 1% 18,
Wheat 0,854,200 | 400 | 03,542,600 47,188,820 | 42 0,671,070 | 53,860,800 | 0,082,855 | 1,007,506 | 5,006,040 | 14
, [Barkey - 168508 | 400 | 16850250 = 35 | 1474307
-Emw . - 798,259 | 400 | 7,282,600 - 52 582,607
Jowir and bajra 5,120,248 | 250 | 82,067,800 - b 041,106
:E Maizo - - | 02068 | 300 | 604700 | = 14 322,080
= (Chindand kangni | 103980 | 200 | 16400 | § - | 40,820
Total -  -| 8627780 m‘ 63,021,800 g 3748256 | — | 800,080 | 40200025 | 23711876
. ) Mestnel IR
Gram - | 1850727 | 300 | 18380408 | " 20 H25,805
Pullnl{ 340384 | ehren010 | 20
Others LS6TOT8 | 200 | 0485005 8 877,415 .
Total - - | 8887800 | 247 | 21818817 | 1000310 | — | ve0e77s | 17200880 | 4548098
™ GrandTotal - | 1859840 | 922 | 149,280277 !lm.wn.m — | 10986426 | 111,857,110 | 37048158 |  4,510,490° 85,426,008 | .22
|

* 1t is worth while noting, that the nett exports of theso grains, down the Indus between the years 1861-62 and 1867-88, us registered at
Mithankot, just bdlow the junetion of the Indus and, Chenab, avernsged only 180,242 maunds, Compare the later entries in the statement of

exports appended.  Exports by railway were impossible 10 years ago,

The rates of yield assumed in this estimate are the
average of the rates reported by distriet officers for
five years past ; and whereas in the ease of the inferior
grains this could not be stated from those reports
separately for each kind of grain, the average of the
Financial Commissioner’sexperiments hasbeen adopted.
This was the only course open, ag no other estimates
are of asufficiently general character. The rate of
geed per ncre is for the same reason taken from the
Financial Commissioner’s experiments. The rate of
consumption assumed is 10 chitacks per head per diem,
and the consumption is divided between wheat, inferior
grains and pulses dn the snme proportion as is given
in the appended tabulated statement of district officers
feplies, viz.,, 'wheat 47 per cent., inferior grains 37,
and pulses 16,  Given the produce and consumption
ot these rates (columns 1-9), the surplus remsining
is compared in cclumns 10 and 11 with the nett
average on rural exports. Columns 12 and 18 show
‘the difference between this surplus and the aver
£x . The value of the estimate may ooanuenlg;
be held with fairness to depend on the possibility of
giving a reasonable explanation of the discrepancy
exhibited in columns 12 and 18. The details at our
command limit the argument at the outside to the
two heads of (1) wheat and (2) other food grains. If
district officers have over-estimated the consumption
of wheat relatively with other grains by even so small
a proportion as 8 per cent., of the total food, the excess

of wheat shown in column 12 of the estimate would
disappear, and be transferred to the head of other grains.
Therefore it is necessary to avoid details of kind, and
to limit the argument to the total discrepancy , which
is 33,426,668 mannds,

Now the estimate includes no alfowance for the
grain consumed by sheep, kine, camels, and horses,
From data obtained from the Commigsariat
ments I have ascertained that the military establishments
in the Punjab (elephants, horses, muleg, ponies, and
bullocks) consume about 700,000 maunds of grain per
annum ; if we add to this the consumption of the
horsed dak lines Government bullock trains, and the
private establishments of our civil and military canton-
ments, we may take the total consumption on this

head at 1,000,000 maunds per annum; thongh My,

Ouseley thinks 900,000 maunds a safer conclusion.
There remains the grain consumed by cattle owned by

the people of the country. ‘The agriculturists do not

usually feed their cattle with grain; but the towns-

a certain extent, especially their cows.,

People do .
The drivers of brllock carts always feed their cattle
with two or three sers of*grain

carrying pack loads. And there is s certain very
limited consumption in feeding up cattle mﬁahvg \
for slaughter. Tt is difficult to put the consump .
under mvuhusheldsu}’unﬁh;n_ 2

Bulloeks, ponies, and mules are similarly fed when



of the total produee :—
The surplus shown in the  Maunds.
~ estimate was - .~ 83,426,668
Deduct on the grounds above stated,—
(L) Gommptinn of the military
establishments, ddk lines,
and cantonments - = 1,000,000

(2.) Consumed by cattle, &e. - 6,000,000
(5.) & per cent. of total produe-
tion for dryage nndloaa in
storing - - 7,464,014
Total deducted - 14,464,014
* The total stock in the Punjab is,—
cows, bullocks and buffaloes - - 6,670,212
horses - . - - 84,634
amlen and mules - - = 51,805
onkeys - - - 288,118
sheep and -~ - 3,840,842
camels mlfi & - - wa.'?e?
carts - . . - - 97,909
-

ey L

So there remains over and l.bbve
“the cstimated expenditure a
po&hhnm of the estimated

uction amounting to
maunds - - . - 18,962,654

This bmwdht}:s per cent., of the total estimated
production : and the average estimated produce
soreofﬂlfoodgrninahaingilﬂsers,orﬁﬂlb&,r :
result indicates an excess estimate on the rate of
production of 46 sers or 92 Ibs. per acre. The
estimate therefore indicates that on the whole '
the average rate of production of food :
included) per acre is not more than 322 sers, and not
less than 276 sers. The rate of consumption on
which the lower estimate is based is certainly a 2
moderate one.  The consumption of grain by the =
cattle of the country is probably under-estimated ;
but as it isa pointon which we have little infonmuan, £
u low estimate of it has been taken, !
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CEREALS AND PULSES USED AS FOOD.

CEREBALS. Poises.
: EERERE :
District. Harvest. .g .| i8] & !
| s =3 3—-" "' . )
2 = . 5= £ = E g ] £ g 2 a g g
= = = o - | 2
= 2 5 2 g 5 g = 2 £ :
2 4 5, 8. 7 5. 0. 10. 1. 18 13. 14 15. 18, 17, 18, 190, 0.1
-

. Rabi . -| 1248 eaz| — == = - = = 72268 1 | — — — ey 194,101 | 73796
ke Kharit - - " | = nse | L815| 20,3 | 800 206 | — ool [ 200 | 7| 1Lms | 16068 | 213636 | 24781
Gurgaon® Rabi u 2 73887 | 148837 - - e - ) — L14708 280 100 - —_ - — 2,190,664 | 115178

Kt o« =] = —a oo | 1oams| amser| tes|  am| — | = | — o] = 191 | 128258 ns | 19542 | 45087 | 148904
Karnil T T I = 533%6 | 1,08540 | 81325 185 a5 — - - - = 8404 | 10488 | 11155 ) 19638 |  BL0
I - e
. : | sapm| — = E — - (T L - e = = = - 78435 | 61,278
S e A e 1w7oe | sassss | egzom | — 18| — = - = 1830 | 1e5as | 1030 | 0005 | 9I5| A0
Rohtak Rabi <o 1eaey | Toss | — = — - - 45 L8536 — w| = - = b 186948
Xhif -« o = a0 | s aman | 1@l we| — | o = [ Bes | doms| 19| Ssees | shoes
S e O B osss | o7z asor n| s w| = w| — = | nomses| e wsee | smsss| 18ime
balla i R ; 77| = — - = a5 — 151,753 | 1sms| — - - - 8,93,097 | 180,587
o Eharit B Em Teom | 136 | 0S8 148 1104 | 1sm7 = B - — 17088 | 19,000 L1l | 384568 ‘gg
Emiisom e . ShEm = 3318 | 11078 | 638 | as‘ 56238 | — = -a"q” = saaes | sam | uem | Liesm | e
Mk n'm"‘ P — 1,109 17 | 149 0 i 1,287 s — gl =" B - 1’| — S8 173
=, @ %) = = = P = - smen | — 0 = = = — | Su0 :
ml P =T A 1,117 | 100538 428 3191 | 108400 | 13,124 | — = gl = s8542 | 20,905 1000 | 237, % i
Rabi S smgee| mam| = | = - - — 63,08 | 1,38 | o188 | — o — =
Kharif - = — - 5599 | 45707 | 11,909 3188 | 101040 7,503 ey - — 733 | 28847 | 23883 5,251 % 58,500
s . = - o 1,25,702 300 ' 804 3092, 62142 148 — = ] S04 | 1338 | 14207 a0 | LossTs | 16141
i N . - - - — - - so067 [ — - — - = 298001 | 04203
E‘h';',u s 4 !ﬁm 81518 23,515 70,350 12 4,040 46,570 12 —_ - im - 18,401 18 880 | 1,583,140 81,798
Rabi - S| seams| samz| — — | = -} = — 1838 umi| soase| — — - — | w2130 | 3508
Khait - -f = | = | Seel ser] s 86| 42| 105 Zal T - 10 1220 1050 | 152 m 24308
- e | R = 70214 | B835: | 1057s| &7 sspey| a8 | = =" e = 1790 | wem| 10| Trarss | Ssei2
Rabi - -1 954070 | 89, — o — 10 - 21 | 115085 —_ - - — 204,104 | 122487
et I <o 0| veams| mesi| Tses| asss| mmr|  sse| T 4 I (= ws| 1130| woeea| Lemmer| Ths
Rabi . - | 207,182 | 145,050 — e = it I 45 | 148630 371 15,400 - - — ~ 852287 | 184001
L o R T 1918 | 34287 | 4601 o 0| — = 86,279 | 24090 | W5} %g 137,788
Rabi - 40y — — = = = = 508 | 12| — — - = 24,576
Kharif = - = 13,827 | 43450 5,608 mn: 13,788 5,384 - 3 - “ 16,500 1,086 | 10076 ] 53364 | 66563
Ra . : wr| ssm| - = — - — - 87,72 oot | 02| — — - — 410118 | 59,058
;e S [ = 12 | seoee | Leseoe | 2783 asem| . — = = = i ssps7 | apss | onpse | 2so7Es | 721
Rabi - - b 413819 | 35402 ) — = == =T 33 | 27,603 114 o | — - - - 430144 | 28790
Kt . - s 10| deer| selwes| 13| so| 33 o &l Eal 2 saeon | 1788 | 1308 | a0 w
Kharic P = el B B e L0 1647 | 21 =il el =&l = moe | ams| a0 f e %
Rt . "‘-'-'o i = 0| 1s7ss| Tee| 4|  om| 1s| — 2l = = oe| sl sl enamr
=y B | — & - - = 5| usss | Zon % . - ~ | 22810 .
o) R L ] | 8897 | oams| 1140 04 103 e8| — el M (= o | s ] R ||
Rabi - - | 1,75408 6,188 - — — == = = 18,000 8487 2,435 = - fent - 4801 |
" Kharif . = - — 150 | 38,004 1,820 852 2,859 4574 - - - == 48 9,178 sl ) 47 10387 |
‘Rabi 2o soomes | mam| — = ~ 3 = 285 | 90080 | 88s| 530 a3t ml — - 231480 | i
B . D) S0l S| e | dmme) el ekl Tl s S Sl ST m| sl Gsel wml e dnal
Kt . %~ =] o= ri 10358 | 2158 | 18241 | - 128 — o = - 300 | 35 os | sL600 | 4512
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Note.

StTATEMENT in Acres showing the Average Avea cultivated with each Crop—continued.

OTHER PRODUCTS.

—The Districts marked * reported that these Returns were not reliable ; and in such Districts Returns supplied from recent Settlement measurements have been substituted.

DmoGs AND Spices, | O11 SEEDS. [ Fipegs. DyEs. é é
. j | P | T -8 & | d
Division, | Twstrict. |  Harvest. : _ i 3 | of z. ; 3
: B it - = | 'i =2 § == = P =) : z
E g E 2 2 | 8 E 2 g3 ‘ g g t 3,5, & § f g E
g : 8| &8 |8 | 3 g | &8 | 8 | & | | 2| =
gl 0. 0, 22, 23, 24. 25, . | e s, | 2. 0. s, | s | g se. | a5 | sa 37, 58 30, 40. 41
' -
Delhi « | Delhi Rabd - - — 1,280 - w2 = | - o= - a9 | — 756 s = - - 2,155 - — 7108 | 274004
y Eharif S = = = == -~ | 18m - - — 0| = | 28,535 155 - 258 &5 | — so7s2 | 6231 m
Gurgaon® Rabi . -] — 120 | — n — - 1,289 - 8,733 - 1,551 - - - == 3088 | — = h.e82 i
Kamnal Rabt i we | - | Tw| = W | sew | 18| s o | R 1w = | — Bl 1 -]
Kharif =l 185 - - - - o5 | 14 — = 2,008 a0 | oesass | 11se - 410 800 — 13730 | 45047 | 274570
Hissar « | Hissar Rabi - - — 3062 17 8,127 = - 1,997 = 11,227 = = | = = o047 = 1,120 - —_ 20,757
Kharif e, = ~ - - - 2,305 7 - = | 1w - 2Ee | 2983 = 004 T — 8 | sname m
Rohtak Rabi - -1 — 8 | — 5| — 70 952 - wess | = 64 | =~ == 241 — T — 17,791 | 3,30,366
Birm - - | Radi N w| | 2|z B B | T | ree | U e | | um ) — % Y| = | ™| k| bt
Kharif  -| — - — - = 33 w | - = wm | = e T | - -- 08| — s | a7es2| Tesim
Umballs - | Umballa Rabi - - 2308 8,450 - 0 - 2 334 2190 10,360 — 7 i — 7 55 2411 - — 43430 | 533800
L] Kharif - —_ -_ — - %8 07 1L6n2 — = 2718 "—“ 35957 2123 -'—mB 1,257 L7p8 ] = 25,030 T1414 | 493517
Ludhiana Rabi - -| 30 1921 - 814 — 17 167 %0 | 185% = s | — 355 7 1 6720 =g P 34254 | 428490
K | = - - - - 52 303 - = 642 — | 13188 1,457 - 2,587 13,448 - 11,016 42,641 | 296,714
Simla Ra = -l 9 19 - 1 - = - - 1 =t — pass — i - [ 20 - 300 45799
Kharif - - — 1 43 4| 37 - 180 - - | + - | 18 - - - 5| — = 609 4,404
Jullundur . | Jullundur Rabi - - 41 5,423 = T — = 1278 | a7 7.8%0 | p— 450 = e 195 e 5231 — = 19,207 3,98,675
Kharif N = — 15 - - 780 sﬁo [ =1 2,147 - 26,204 | 4,000 —- 1499 2238 | — 38878 | s2164| m7snI;
Hosharpur Rabi - | 238 4888 $ 216 17 — 42 216 | 15551 | 1se0 5088 | — 331 1,017 127 1,419 - — 42918 m:ﬂ
Kéngm Bavi - o| em s | = e | = % e | sns | mame | MBI Mg | WS | nm g o WOMR| s | 00| RS AR
3 Kharif -l - - 1,585 - 110 & s = - 5078 - 1' 6,284 4,200 & - 28| — 7480 2522 | 2300
| Amritsar - | Amritsar Rabi - | 1118 2952 —_ 0 - = 450 5% | ZLas — 633 - = 353 — 7.512 - - 41011 | 433875
Y Kharif o — - 45 2 o0 "m — — 1425 2 | 25062 1,176 — — sme | — 80,247 03,010 | 2483508
Siflkot m = =] 485 % - 189 — — 3148 4,263 :g s 1,600 6 - 197 o 5,054 - = gﬁ m
n 4 = - — 1,545 2,561 s - 2071 - - 5023 | - 41,048
Gurdispur Babi - -| 8 000 27 561 = - 8,352 5,738 6,521 — 248 | — — 385 - 2188 | — - 20,200 | 3,90,508
Kharif o &m 654 - = 3,076 89 ~ os7 8500 — 18 3,104 — - 2,908 - 51,313 69,580 | 28093
Lahore - | Labor Rabi - | g5 w | - 106 | — - | 108m s | sy | o sme | — = = - 3708 | — - w751 | 471300
Kharif 1 = - - 8| — 1178 &‘1’&1 - = 5,504 333 | 50,504 403 -- - 10| - 2432 43,756 | Le400g
- Ferozepore ﬂbi = | %08 4639 - 720 - — 71681 4 | 3sese - 6,084 = — 3 - 1882 | — = 59,445 | 5,760,533
Surete - (BEL - N m | G| D | e | T | VR ER| | g | T G| 2w o, | o) ) = | ] e i
= = = 3 i = <33 = = =
Kharif -] = = — - = 1?: e - 10571 2,750 = 56,740 714 - - g | — 20,008 | Lo492 | 254k
Rawnlpindi - | Rawalpindi - | Rabi - .| 33 708 1 09 [ — - | = M| a0 | — 40,454 - - 208 | — 338 | — — o 7a2er Fl
' Kharif sl = 13 1 = - m 7 | 1 - 1 - S2421 730 - 10 2377 % 1,408 ﬁ : 8
Jhelum Rabi - - 62 82 - 12 - 1 1453 385 | 148 — 40,198 - - ] e 2,08 = =t : :
Kbarif 2] Y= - - - — 250 1,781 — - 1,085 -~ 24,359 725 — - 085 | — 276 835
Gujrat Babi = - - 90 2868 | — @ | — - 8378 | 2081 | 1433 | — Bas | - 8 | m3 - Bog | — = 14251
Eharif ] [ = = - - 288 | 2038 - 622 | 9245 — ;s | 392 - 4 788 | — 6,527 319,404
: Bhahpur Rabi - - 1,658 911 - 12 = = 2 = 164 — 1,782 - jad — - 1Boe2 [ — — 201004
<7 i Kharif -l = - - - - - - — — 2,158 — 24,401 10 — — 14| — &8 | 20388 | 13504z
Mooltan - | Mooltan® T (R B 1808 | — e . — = £ - 6151 - = = = wsr T — =
. B Emg ol _ | = - | =7 Z} O — = | = | wm| T lmws| Tw| Te|em| Smi o= | S|kl snas
: Jhang® - | Rabi | 1 o7 | — - - - - — 04 | = a0 | — - 1 183 | — 19808 | 2ankey
- m - —_— —— - — — — 1 - — 3im — 28 443 A — et S P 1,910 P0.505 |
A e -l m 1548 - r = s = - m.”- — 1& —_ Fe 3 2 1,308 g s |
: = | = = o oaa | SRR - ;
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: c AND PULSES USED AS FOOD.
. CEREALS. . Porses.
5 l i 3 B ¥ | | o |
Division. | Distriet. Harvest. § 1 E§ ég 2. | § é '
& SRR IR R AR INERRAE
SERERE AR AR AR AR R R AR RERERENE N U
v N 3 +. 5. AR [P 8 # 10, 1. 12 18, 14 15. 16 A 8 | . 2.
s w. = -} Doralsmail Khane | Rabi 3 Rcand BT (-0 (- G -;mf | Tog| 18084| | 1me| - > (W (- e s‘.;:
P MR L S| see| s ®» Ta w| 20| Eme Em N Tl B | i%ame| e
. Bunu - | B p | me | =] S| mams| = | mes| = | 09| am| W = | Tl | wa| MR TG
Fbwwwr o cpReMemroococ R L 1| TR Gl aes| ww| el men| T JF| MR S Gul S| S| e S
' A ¢ * 1) O WM S| Tms| ase| Tes| wmew| = | M| = | = | I | G| Tl nam| wa| o8
e L P o] RO ) S| e mme| sms| | Ta| | | M| C w2 | 2ase | sam % ]
Gnnd'f‘t:hl | Babi o Lo FE T (- P .m,;gi ,.,IWF sopes | WATH | 1u4mE| Lam 556 | 100858 | 24118 | e8ms W w
* “_/ 2 TOTAL OF EACH DIVISION.
Ses Sl e L B e L, | M| M| Lol smm 4._.007! Tazr | 18588 sie| Moam| wml ) =L e T | de7e0 | Seesss| sesor
o 5 & : | 2| S 2ages 2818 | 508900 | 1308782 | 152 2,152 20| BUes Bl | o smen | soser| veems lm ulﬁ.%
e | T el el IR I e e R I
o RO b -~ D) VAR ML e | views | tme | v | smew | s | DN ANT B | e | Tase| s | 1sse
a0 g S £~ | M| BB s | vmor | teme| oese| 1grme| dose | VRS Al smlel = | S| st wns| 'Seder -
saec ] RS ¢ - D MATO| MRS S| seems| | rses| mae| wes| PDSS) WS WS = Sl S| ssses| Saneme| sieme
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SrateEsENT in Acres showing the Average Area cultivated with each Crop—continued.
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Nore—The Districts w‘ed * reported that these Returns were not reliable ; sud in such Districts Returns supplied from recent Settlement measurements have been substituted.

b &= 3
o HRAS 3;
OTHER PRODUCTS. R e s
Divgs AsD SpicEs, O1L SEEDS. PisRrEs. Dres. f g : g A
b ) = = — P 0 L= e .
4 ! T £ b
N ! 3 F E| % |5 i £ E
Division. District. Harvest. | & -’ g s - A 3 ¥ 3 g o T
. . - 3 : £ b=+ : z £5 ] 5% 3 3 L e
i Bt SR AR BN TR NS SR AR AN FREE
= 1! & & & 8 & & z k- 7 g = 8 = K 5 P & bl -
0. | 0. 03, 2. 25. 2, 7. 28, 29, 80, 8L 2. . 3 34 33. 38, 87 38, 0. 0. [ s
Dirmjat - |/Ders lsmall)! Babi - .| — o8| — sl = = w| sam] — ogsss | — = 1 R e8] — 2 83718 B
, | Khane -} | Rharif - | = v ; - _ - - w| — 49 | s | = mae| — = z sl = | Pae] 5| 3’
. Ghazi}| Rabi - . 581 188 — | — = 1 3| sa0l — wess | — - - ws| — L 8 | 1z . 1
; S UR ToE L = ™ B - 5 | T Boos | — & 10005 | 58| — Ta| B 0 L
" Bannu | Rabi - . 14 084 ga 8| — = 003 1 1wl - g8 — = - - 1238 | — = : 50 BT
| Kherif - -} — | &| = - 192 - =" on| 2 eass | — - - 16| — 4] ‘mi M
I+|nm - || Peshawar - | Rabi . - an 1951 o3 | — 10 8| — 22551 | — w| = - & =5 2388| — o ok A
I Ehertfs & = | — - - o - = 5188 | — 17,456 2 7 B4 2100 360 | 8301 “fm w :
'Kohat® - - | Rahi - - 3807 | — = = - - — 02| — o8| — — — —" sl — L PRt
Kharif - - =71 = = = - — - - el — 6508 | — = - 80| — | o0 g Tososs |
| | , ! . -
| Hazira =| Rabt - . 67 1570 0 — 5| — - 89 — = 214 — . - - 107 - — 16,584 )
5 Kharif - .| — - m| — = 10 5 - 21 2438 | — 10,012 - - 150 - 408 | 14644 m ¢
Motar§| Babi - - | 10007 | epea | e i 3 o3¢ | 20| @ 300828 | 1800 | 1 = 25,004 156 | 1,63,559 023,61 =
Grand Total {| {01, - 96| 171 amo| ar| o8 temes| 3esre 3| i | vmiese | o 776008 | azael W | 10408 | Toredo| oot | sserse 1&3&‘ l{,m,.,u} e
TOTAL OF EACH DIVISION. B ot
Déthi 2 - - | Ravi - . s = - 19 3,975 s | 1eseat — -, - wo| — = e 3
3 Kharif - - 185 2 = Lo [ 2,132 1,954 - i 2,164 "szg 1,269,364 1,288 - ki i% - 4,920 ﬂ m = =
Hissar - -] Rabi <« 7| e 7 = s3] 2| — ssme | — 1 = = 0| - = , S
5 . Kharif - -| — tis 2 ) = 2318| s4m| — - mo| 2P| Gwe| Tl = il 2R S o ,gﬂ M 3 ot
s SRS IR . z| | e = we | — L S e L 50| 35 | 7m0 w| s o — 2w
‘UP 4 Khaeif = -| = i 0 S m| | = = S| — wus | oo — 3574 | wee| - seonz | 155008 o é "
Jullondur - <|Rabi - .| 1:s| osw 4 . i e | 1m0l eess | sem| aseo | eaes|  — o | 1200 2| 7 1. X 52,073 : =50
Ebarit - .| = = i v o =% 81 s | ses| = = 068 | 1291 | ssoss| 18| — omi| 7am| =] swes 1200 | SaTAR 5
i 4 Lo
Amritsar | - - = | Rabj - - 182 12,580 e — 10,984 10,240 8747 — 4,481 = - 805 - 15,355 — - Pk
Eharif - - - [+ “s? ?:: ? 5257 3522 -— uai 17,028 o2 78,350 6,351 —_ == 12838 — 1,08,208 ":‘ﬁ w >
Laliore < Rabi -+ | 1am| noe| — g = s1| 190 281 | waesl| — 133 | — - | - 20 = " 7
- e —_ - — ‘mg) —_ 3,209 8,363 — 10571 17,15 t’m 74,838 3217 — 3 gg — 20,144 m m 3:‘-‘
Rawalpindi - . -|Rabi - .| 24|  moe - 1| % 478! sET| — 107 s 6 - 880 | — = i
Vg gﬂhlﬂl af g5 - 83 } -—m - 034 3,841 1l G.:i"B 14,059 -‘-m 1,065,003 AN 3-’“ 1o 12,735 241 0384 % % &
Mooltan < RavE - < ws|  am| — m — 2105 1] mssel — | wgm| — 1 | — = e - ¢ ¥ =
i ¥ Kharit -~ -] = g = (=l b= wo| | — 2l e 13| azas| 8| 7| Tiae| = aa0s | FADIES | Uasse =
IL“' - ~|Rabi - . 55| 32 — = 368 B essa| — | s = = = : = =3
iy« Kharit . . - = g S 1B 260 561 s = 3,152 o 65,521 = 2 19,603 = 4523 l”.‘;““ﬁ 'm‘m S
' i ns| eis| o3 18 £ — = - . 24 e
= el O it s 7 b 1 00| wrs| Gase bty —f R 0L
1007 | 62861 22 1,984 004 o) e =,
155 | L5 1 20 | 101464 | A mm.m L
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CONDITION OF THE COUNTRY AND PEOPLE OF INDIA.
. T
““ABsTRACT IN ACRES.
-
PR Graxp Torar.
Divisiox. Harvest. Cereals. Pulses, Total. Prndmu.
Harvests, Total.
Delhi - Rabi - = 5,590,647 2,70,018 8,20,665 32,808 8,62,568 ]_
§ Kharif - - | 862959 | 204072 | 1066931 | 185488 | 18,51,768 |f 314326
Hissar - Rabi - = 8,90,8638 2,190,277 6,10,140 55,812 6,65,952 82,17,272
Kharif - - | 18,37,833 523,119 | 28,60,952 1,90,368 25,51,820 :
Umballa . Rabi - - 5,81,626 8,17,351 8,08,977 68,059 9,67,086 } 15.61.781
Kharif - - 5,65,844 1,14,687 6,80,081 1,14,664 7,904,695 b
" .
Jullundur Rabi 2 W 8,409,744 2,483,615 10,938,359 82,678 11,76,082 } 21.57.458
Kharif - - 6,508,256 1,338,866 7,892,131 1,89,290 9,81,421 57y
Amritsar - Rabi = - | 10,59,660 1,67,479 12,27,189 65,714 18,22,858 21,66,406
Kharif - - 5,20,461 92,068 6,12,524 2,31,020 8,43,558 ,
Lahore - Rabi > @ 8,88,183 8,18,444 12,01,627 1,41,075 18,442,702 23,13.171
Kharif - - 517,974 2,75,797 7,88,771 1,76,698 9,70,469 it
Rawalpindi - Rabi - = | 134607 1,18,465 14,64,572 2,17,238 16,81,805 } 28,38,108
Kharif - et 8,30,618 1,67,160 9,97,778 1,58,525 11,56,298 e
Mooltan - Rabi - 8,790,004 1,565,849 10,34,4458 1,10,023 11,44,466 } 16,48 865
Kharif - - 2,41,156 26,885 2,67,991 2,31,408 4,99,399 e
~ Derajat - Rabi 2y B 7,85,175 1,11,946 B8,47,121 1,11,688 9,568,809 } 18.26,807
Kharif - - 5,564,761 15,665 5,70,426 97,672 6,68,098 20,
Peshawar E Rabi g .8 7,58,008 6,288 7,590,386 - 42,007 8,01,303 19.78.93¢
Kharif - = 8,50,183 61,304 4,11,487 60,342 4,71,829 31 DA%
\,/G:lmd Total Rabi - - | 8048197 19,25,232 99,66,420 9,57,182 | 1,00,23,611 } 1115456
Kharif - - | 69,3884 16,14,568 85,568,417 16,35,428 | 1,01,88,845 | [ H11:1245
—
AnsTRACT IN PER-CENTAGE.
Divisiox Harvest. Cereal Pulses Total Other, Total Rem
- J ¥ d ’ Products. . ARKS.
Delhi - Rabi s 1. 26 13 39 1 40 } 100
. Kharif - - 41 10 51 9 60
Hissar - - Itabi - - 12 7 19 2 21 100
Kharif - 57 i6 73 6 79
Umballa - Rahi - - 33 18 51 4 55 100
Kharif - - 82 7 39 6 45
Jullundur - Rabi - - 40 11 51 4 55 mn'
Kharif - i 30 6 86 9 45
Amritsar -~ Rabi @nh g 49 8 57 4 611100
Kharif - . 24 4 28 11 89
Lahore - Rabi - - 39 13 52 6 581 100 "
Kharif - - 22 12 94 8 42
Rawalpindi - Rahi - - 47 4 51 8 59 100
Kharif - - 29 5 34 7 41
Mooltan - Rabi - - 53 0 62 7 691 100
Kharif - - 15 2 17 14 31
Derajut a Rabi - = 45 7 By - 7 59}100
Kharif - i 84 1 85 6 41
Poshawar - Rabi y - 59 1 60 8 68 } 100
Kharif « - 27 5 a2 5 a7
.
Ve : >
Total - Rabi - - 38 9 47 4 51}100
Kharif - - as 8 41 8 49
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AvVERAGE Propuck of PrincipaL Starres of Acericunture in the Pungas,

{ Crop. Period. iy Authority. .
Wheat - - - - 1872-77 826 Distriot reports.
2 i - - - - 1872-75 884 Financial Commissioner’s cxperiments,
Riee - - - - 1872-77 869 District reports.
#h - - - - - 1872-75 854 Financial Commissioner’s experiments.
Inferior Grains : . 3 . 187277 065 District reports.
Barley - - - - 1872-75 1,015 Financial Commissioner's experiments,
Joir - - - - % 610 " " »
Bajra - - - - " 477 » » T
- Maize 5 - . - " 598 » " "
. Kangni . - - . " 447 » " "
i China - - - - » 458 " » -
r Peas - - - - i” 493 " i "
Masur = - - - " 224 " " "
Moth - - « & s " 393 " " "
« « Mash - - - - " 418 " " "
Mung . - - = - " 412 " " o
: Gram - - - - 1872-77 756 District reports,
" - - A . 1874-75 253 Financial Commissioner's experiments,
0il Seeds : - - - - 187277 421 District reports, ¢
Rape or Mustard - - - 1872-75 458 Financial Commissioner's experiments,
Linseed - = - % 0 a72 " " ! "
Til - - - - " 274 " » ¥ ”
Taramira s i & a = 318 " ” "
Cotton . = a 4 1872-77 107 District reports.
» - - - - 1872-75 363 Financial Commissioner’s experiments.
»
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: - - Ri L - . d ' - '
Statemext of ImporT8 and Exrorts of Foop Graivs, Om Seeps, and Burrer (Gm), compiled from the PgxsAp Txm&_knnm commencing 1869-70 and endi
“ - d - -
3, Explanation,~The Horthg:uﬁer trade is with Bajaur (North of Péshiwar) and with JKashmir and Central Asia North thereof.
The West ier trade is with Afghanistan. -3 R -
* The South Frontier trade is with Sindh, Bahdwalpur, Bikner, and Jaipiir. Nearly all the river trade is with Sindh. .

: n:lgznm trade is with the North-Western Provinces and other British Provinces supplied through them. [The Railway exports to Calcutta and Bombay for Europe are consequently included

i r

3 . . ~ ¥ -
% Wharat, Q:m:n Foon Guaixs, G, Orn Seeps.’ . . Torar. ‘=
- -
o Across what Frontier. | [ : & 3
N Imports. | Exports. Imports, Exports. Tmports. l Exports. Imports. Exports. Imports. Exports. Imports. Exports.
l _ | 1873-74 - .
— Wost Frastior-By mafite cartinge =~ - il —_ 901 126 2670 | — i o = i 3,571 126
. y native land carringe - — — 36,095 4,05,142 3,621 ! 1,419 4,606 13,038 — 4,045 44,822 4,238,644
= . _ ] By native boats on the Indus — —_ 49,269 6,351,678 42 | 7,147 15 1,80,747 2,510 209 51,836 8,39,781
- Frontier By Steam**Flotilla on* the —_ Not shorn Not shown Vot shown Not shown . Not shown
Chenab and Indus, . | . e ;
] Total = Wil z % = — 85,364 | 10,56,820 3,663 | 8,566 4,621 1,098,785 2,510 4,954 96,158 | 1263435 |
natiwe land carri - = .1 — 2,014,500 14,38,359 770 | 365 15,471 85,776 al0 1,565 | 219,051 15,26,065
Frontier - g; Sind, Punjab, lﬁ;}e“ﬂ Pﬁ 10 of’ 5,94,788 Page 10 of | 27,01,990 Not shown “Notshown Not shown = 32,96,778
East - Railway. o o port. Repont. ;
v By East Indian State Railway — — 29 483 11,67,512 21,019 746 25,316 1,01,660 - e 75,818 12,69,918
. 'm ! . L = i 5,94,788 233,983 '| 58,07,861 21,789, 1111 88,787 1,87436 | 310 1,565 2,94,869 | 60,92,761
‘ ¥ " S o 1
- Grand Total - = & - — 5,94,788 347,051 | 63,75460 49,085 | 9,698 48,482 3,81,200 2,845 5819 447463 | T3,67055 | &
i | S bl - erlie :
i . | - ' 1874-75 _
% North Frontier—By native carriage - - 20,900 98,059 46,010 55,548 36,003 | 3,400 7,882 262 1,468 725 1,12,350 1,58,604"
i , | West Frontier—By native carriage - - 73,438 39,079 15,521 19,887 8,952 13 149 — 108 | % se0 94,091 59,339
L3 r L ¥ b s
% . native land carriage - 78,121 1,690,854 1,93,702 6.15,590 6,445 4,891 - 139,515 88,563 2,034 10,053 3,19,817 8,38,881
a B aiies oate om tho Xodes 40 | 2,86,993 13,770 | 2liei16e = 2,896 = 2,06,792 1002 m7se | 17922 | 726600
South Frontier By Steam . Flotilla on the I Net shown Not shown Not shown Not shown Not shown Not shown
Chenab and Indus. I
Total i i L, . 78,261 456,847 2,07,472 B 133,786 6,445 7,717 89,515 245,355 6,045 21,785 337,739 15,65,490
: q : L] : ; ¥ 10,73,869 7 79,35 a2, 1 - 502,441 | 15,00,613
, Bynative land - F4,03488 ; 173,672 3,79,350 325 8,302 0,692 84,206 2,984 4,796 93,
ter . BY Sind, Punjab, and Delhi 1 6,109 7.88.512 68,153 | 20,10,449 571 72 2,929 47,007 4,245 19774 82,007 28,05,814
East Frontier - Railway. ’ . = -
xS By East Indian State Railway =~ 73674 ,| 2,496,523 = — 80,352 | 508 - - - 4 1,04,026 2,50,031
Total - e = = 4,83,251 20,51,904 2,41,885 23,809,798 33,248 8,988 13,621 81,303 6,529 24,570 7,78,474 45,56,458
3 gradToul® <" & . .| &3s8s0 | 26,5889 510,834 | 32,88,520 79,798 20,012 61,167 3,97,620 15,074 47940 | 18,22,663 | 63,99.981 |
g . . i
::._ - "{' - ) . -
',.' - .b -~ » * 4 % 1 . e ~§ - ) a
B AL - -
AT, = ! . -
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o _ < /1 1875-76 : ot
Noth Frontier—By native I Y 37,303 90,579 64,723 83,402 42,616 3 11,153 1,622 3,618 2,079 1,569,413 1,77,685
West Froutier—By, native m““'i'" o 19,643 37,084 7,002 38,970 5,390 2 286 125 53 762 32,374 76,943

= 3 y pative land carringe - 30,036 1,583,801 2,46,880 3,46,190 8,987 3,382 79,016 48,680 86,549 4,853 3,06,477 5,356,906

P By pative boats on the Indus —_ 4,92,267 3,683 1,82,879 5 2,920 — 2,99,628 500 739 4,197 9,08,433

| Boutk Frontier By Steam Flotilla on the — 2 1,041 8547 2 114 — 8,25,587 8,171 24 4214 | 3,20194
i o Chenab and Indus. ' i i Ly : :
Total - 5 = Jt | 30,036 1 57,070 | 2351613 | 532586 3994 6,416 79,016 6,73,845 40,229 5,616 4,04,888 | 17,894,583
- - (=3 i : -
bt By native land carriage .| 867,598 12,130 1,10,390 1,55219 906 6,194 4,584 67,801 726 3,310 484,199 2,44,654
: ecd By_ Sind, Punjab, and Delhi 37,740 4,175 2,06,686 2,10,150 495 77 1,147 60,592 5,833 44,763 2,51,901 8,19,757
East Fron Railway.
. By East ﬂ,ﬁ. State Railway - | 3,938,339 20,539 = —a 15,581 258 25,906 16,882 1,144 " 1,360 3,80,970 39,039
Total - 4 - | 7438672 36,844 ‘ 317,076 3,653,369 16,982 6,520 31,637 1,45,275 7,703 49433 | 1117070 6,03,450
b Gaal Tl - . L | 88065 740,577 | 640,414 | 10,220,327 68,982 12,950 1,22,092 | 8,930,867 51,608 | 4 57,890 | 17,183,745 | 26,523,611
- | . 1876-77
North Frontier—By native carriage - = 16,7 88,820 LEN 55,752 43,462 11 22,438 339 2,143 1,460 1,17,928 1,46,582
West Frontier—By native carriage - - .24,618 49,320 | 14964 | 34,879 8,841 32 459 160 97 898 48,979 85,289
By native land carriage - 41,358 1,48431 | 279811 3,290,378 10,960 2,040 1,44,813 43,279 8,222 4,623 4,85,173 1
. _ | By native boats on the Indus — 5,77,736 | 4,710 1,80,556 — 7.063 33 6,40,782 1,171 2,316 5,914 14,08,473
South Frontiery g Steam Flotilla on  the - 17,397 309 15,742 — 224 — 4,17,929 2,337 4 2,646 | 4,51,296
. Chenab and Indus.
.’.‘w;._. 2 i e = 41,358 7,43,584 2 84830 l 5,25,676 10,969 9,327 1,44,846 11,01,990 11,730 5,043 4,93,733 23,86,520
. ' native Jand carriage . - 5,07,681 26,404 1,17,909 | 3,05,665 3,389 9,527 4,671 57,412 4,134 1,524 6,37,874 4,00,532
: M - | By R,?,'ﬂl’,'r‘"’j“"’ and Delhi 28,736 16,782 5,75,[24 " 5,14,394 is 79 6,766 39,600 8,399 15,677 3,19,174 586,432
By East Indian State Railway - 68,231 2,153,101 1,09,324 1,55,229 1,875 2,089 37,884 2,81,870 6,994 956 2,24,308 | 6,55,245
Total = x W - .| 604648 | 958287 | 503517 | 975,288 5,343 11,695 49,321 | 8,78,882 19,527 18,057 | 11,81,356 | 16,42,200
Grand Total X ) S| esmase [ ins00n | s3sess | 1591595 68,615 21065 | 217,064 | 1481571 33,497 26,358 | 18,41,996 | 42,60,600
¥ I . - 1877-78 i3 . 400‘ .58
North Frontier—By native carrisge - - 33,175 | 214,315 85,137 1,27,463 7 2 23,169 2 408 1,026 1,42,614 343,004
West Frontier— B!:" native carriage - - 12,684 | 31,620 7.703 | a0.246 11,290 7 171 25 186 4 BT 32,08¢ 51,923
- i < - =
pative land carriage - 60,568 | 98291 1,69,342 2,81,985 8,975 2,978 29,955 7,499 2,151 2433 | 2,65,991 4,08,131
Y g native boats on the Indus 1,855 | 12,14,584 i l:?as 3.38,330 60 23,820 831 2,87,108 3,255 —_ F e !7:759 18,63,842
South Frontier Steam Flotila on the |  — | 86176 224 45,570 —3 6,124 200 | 126,393 4,556 662 4980 | 2,67,995
Chenab and Indus. { 1 _ - ! : -~
. g 8 i _] 62,423 | 399051 | 1,81,324 [!.?8,835 4,035 32,917 50,986 4,21,000 9,962 3,095 2,88,730 :5,3_4;93 |
- _ [By native land carriage .| 788807 T 47307 78251 | 13,58,159 9,633 6,709 21,049 72,887 5,437 % 748 |, 853,177 | 15,85,760
terd BY B'Sﬂind, Punjab, and Delhi 48,772 | 9,01,833 1,30,206 | 58,33,217 1,366 5,022 |,_ 23,978 12,511 21,987 1477 2,26,309 | 67,51,060
h.- Fronti way. " " -
By East Indian State Railway | 6788 | 347672 1,21,368 60,121 5,466 2,073 82,322 32,646 L 11572 327 f 227,516 4,42,839
s pdl z -E 7,904,367 ' 13,96,812 8.29,825 72,51,497 "16,463 10,804 1,27,349 1,17,994 38,996 |- 2,552 13,07,002 | 87,79,659
S L <, o | NS | s Tastase | wrmo | [ a0 | sl | aswser | see 6698 | 1770380 11,790,574
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_ = s e ~ . T
: . Ansmcroftbe’fo?egoiq. e Dok (T AAe ¢ X,
-. -4 ' - { . - " ’ W --.- * ; .
: r . L e, = 3 : ST T T B o
* . 5 # . ,
_- < 1873-74. ; R TORE e B ¢ 1877578, 4" | Aversge of the Five Years
. 1874-75 laviis' [ %3 1876-77. ‘{ ..*3[877 8. A, ~| emdinghsiigs, _
i - . a .- LRt ;
B . ® « = . ® : . WS " % 7=
i F. 15 ElEle | EERRRAER N R &
4 g _ E: & E a-] A & |~ '8 |4 "] 4
i 3 | -~
J )s 2 - 1 J ' '- r_
Qe Whett, W s sl - 594,788 | 5,94,788 | 6,55,850 | 26,45,889 1?’19,90,039 8,30,654 7,40,5?71_90,077 6,87,382(11 40, 4,52,629] 9,02,649) 1.7'aain.s_s.l4o1 o.ls,w-; 16,32,613
-.j'. . c i * e R : - e + = i . -y
— . - - e R . -,
Bl - 051 7 | &0, ,10,834 | 32,98,5200 27,87,686 | 6,40,414 [10,20,327 3,79,91 5,438(15,91,595| 7,56,157] 5,54,280 80,78,041i7 52 5,7. 72,789 34,9
_{-:‘ ’ Other food grajns [M?os g.-.'.,m §0,28,400 | 5,1 14 . l&s ,595| 7,56, so’h,« 05 40, l 9
‘-* e L | & =% _. ‘_ [ -§_ :..' ’ .
g Total . - = [BAT,051 | 69,70,248 | 66,23,197 | 11,66,684 .50,44,400 | 47,77,725 | 14,71,068 |17,60,904  2,89,836{15,22,820/27 31 606 n,os.msJu,sa,sssl 1,11,19,339*95,33,991'1n,as,o'nlsr,os,mg‘iut;m o
feg 2 ) :
_fL ‘e 3 _:' ; " & t = A . ‘q . ~a .
'*,. itk Oil seeds - - - | 48482 | 381,200 | 392,808 61,167 | 327,620 | 266458 | 1,22,002 8,20,867 ?58.7?& s.‘ﬂ.ﬂdu,u,m 12,64,507| 1,81,675]  5,39,307 a-,s7,saa1;so,uul 7410,131 )
5 - B
[ . . 4
e oil - o -| %845 5,819 2,974 15074 | 47940 | 32,868 | 51603 | 57,800  6,267) 33,497| 26,358 .'_y,ugu 54,550 ﬁ.&@] —47852] 31814 28,541
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i FL ; : NORTH-WESTERN PROV_LNGES AND OUDH el *Cu
o 5"7-_.- The statistics now submitted of the average cul-?"k , ios'axuer#k:d by kanungos from the N
4 tivation, produce, and consumption in the districts of ds of the year, will exhibit gnder m TUAT

~ the North-Western Provinces are derived from foutt, heads the fiscal and ﬂrErnlhiﬂ.m'jr of’ ) | e
| sources :— ~ s 7 village, and disteiet for period over which they — ——
: 'rﬁ. (i.) The administration reports of the Board of extend, and ghus provide s sound bngjs‘ for future Mr, Bue

g ) Rewvenue for 10 years from 1867,
. (ii) The latest settlement repofts available. %
¥ (i) The villagg field records compiled-undet thelf

new system for 1876-77 %‘If].ww for 187778
are not used, being of an abnormal character
on account of the drought).
(iv.) The replies of district anthorities to the famine
queries,
In the returns, figures, except for total area, are
given in even thousands.
- QQ’ Sources (ii.) and (iii.) are not availuble for the per-
¥ manently settled districts,

oy
e

b The statistics of administration reports are very un-
satisfactory and unrelinble since the samefigures have

~ been repeated without alterntion for a long series of

" I years, and are evidently not the result of fresh inquiry

¥ each year. o .

% "The settlement statisties are of varied value—those

'~ of earlier years being very much moreimperfect than

~ those of later date, but both are équally subject to
- defeet on the following grounds. -

w (1) That landholders purposély throw land out of
cultivation in the years of measorement in
order to duceive nssessing officers.

(4 (ii.) That settlement surveyors often gmit to record
erops not stiindiug ut the time of survey, so

that estimates of produce deduced from their
returns must often be below the mark,

The village returns under the new system of field
records ought to provide the best statistics, but the
year for which they are reported was the first year in
T which the system was introduced, and a great deal of

innceu resulted from inexperience and delay in
commencing work. " ;

The district officersyreplies afé probably based on
_one or other of the above datu, but so little explana-
tion was afforded concerning she figures originally
submitted that it was found necessary to make further
inquiries, which have not bheen as yet completelys
answered,

Mode of Collecting  Agricultural  Statisties.—It
is necessary to notice here the machinery by which
¢ agricultural statistics are now collected in the North-
Western Provinces,

To every cultivated area of 1,500 to 2,000 acres
there is a native official ealled the village acconntant
(or patwarg), whose duty it has now been made to
note each year in a field-book the agriéaltural circum-
gtances of each field in his eircle—e.g., crop or erops,
rent, tenaney, &e.  Abstracts are compiled from the
field-book, which show in tabular forms the complote
agricultural cireumstances of every village.  To super-
intend every 30 or 40 patwaris is an overseer, called
a kanungo, whose duty it is to instruct and supervise

nbstracts for each portion of the district under his

. .

supervision.

-~ muestion is asked whether any suggestions can
be offered for the improvement of agricultural statis-

~ ties. It is sufficient to reply that, as i‘;r as these
~ provinces are concerned, the system which has been
e

forms the most complete basis which it is
possible to establish for the collection of agricultural
stutistics, and only requires thawough supervision by
disirict  officers t® ensure accurate results,  The,
. ernment of these provinees and the Board of
_Revenue have taken measures through the Agri

; t to maintain sufficiently strict inspection
for the purpose. ‘The outcome of the system will be
- & series of statistical volumes, which, containing annual

)

‘s them /n their work, and also to compile similar 2

revenue and settlement dpgrutions. i $ =
The “further inqairies," to which reference has been’

made, have been instituted through this agency, and *

the replies #eceiyéde must be accepted o8 the. best

obtaiuable, ns there is no time for further revision.

A great deal of the» information vequired would

préviously have been forthcoming had it mot been for
the occurrence oftlw. late drmng:t., which pelled
district officers to utilise the es f’ﬁ‘ ore

urgent work (conneeted with the exigencies of
season) nlmost immediately after the intreduction of
the new system, . g

¥ e
- "
DivisioNn or ProviNGs into BELTS.

[n dealing with ghe statistics of the province some
acqumintance with the changes which occur in its
physical charueteristics from north-west to south-east
is necessary. T mc%ﬂ'ering in climate, tempe-
ruture, soil, and moisture are followed by ditferent
agricultural conditions, are differently affected by u
fmilure of rain, and require different trentment as
regards irrigation. Changes, such “as those to w
reference is made, are not gontérminous with district
boundaries, o fact which, makes it difficult t0 accept
the distriet as the unit whh whiclywe s?mlrl deal.*

The province is divided into four belts approxi-

mately - parallel to il asy of the
characteristics are more or less amﬁ“; bhut it must
be borne in mind ‘that the chango from one*belt to

another ix not abrupt but gradualy and it must also be
remembered that a simultaneous and gradual change
in physical conditions also occurs from north-west to
south-east at right angles to the line of the belts.

I.—Sup-1TiMALAYAN DBrLT.

The first or Sub-Himalayun belt has water near the
surfice, and the soil is usuully xo moist that artificial
irrigation is not needed.  ‘The main crops are sugar-
cune, rice, and cereals, of which cven sugar-cane is
not artificially irrigated, a fnct which has surprised -
many acenustomed to the necegsity of plentiful water-
ing for cane in other parts of the province.” To give
instances at either extremity of the belt :—Of the
cultivated aren in the distriet of Bijnor only 58 per
cent, was irrigated at the time of settlement, whereas
sui;ar occupied 14 per cent. of the area; and of
Tilpur, a typical pargana in the north of Gorakhpur
District, the settlement officer writes : “Irrigation is
not cared for.  The soil is lusty and moist, producing
all the ordinary crops in abundance without agy
artificinl watering. There are 390 wells used, geno-
rally not for irrigation, but for the other pu s of
ife.  The average depth of water is 8 feet,and of the
water itself 6 feet.” ,

The settlement officer of Bijnor writes ;: “ Mason
wells are hardly ever constructed, but earthen w
(mere excdvation of a shaft) ean be made almost
everywhere.” Of Bareilly : % Owing to the abundant
rainfull and nearness of water to the surface, irrigation
is not nearly so necessary with us as in the Doab. In
the northern parganns (i.e., the nearest to the hill
range), fine wheat and even sugar-cane are grown with-

-

out any irrigation at all,” and even where wells are

used “ only one watering for spring -cerenls is noces- <
™ 89 alao the rettloment picer of ShEEEEE "

.~

* Another reason is that information from some
not only deficient but misleading.

1 i
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USRS the hot season, but in the rainy season they spread over
e %m mnhofthehgdnlmsthgr es und

ey i MMu which cnltivated rice can grow there is generally
. a d
M‘””

watering is sufficient, and that often
ther than  shushing, 50 that it is imposs

_give any average area of irrigati
Somo m“:f-. however, been made of rivers in
i %qﬁ fall of streams issuing from the hills both

co dering this source of irri
than districts

run closer to the foot of the range

~ Oudb and east of Onﬂh,'?m they are separated from

the hills by a strip of level plain belonging to Nepal.
The utilisation of stream fall is therefo ier towards
* the west than towards the east of our Sub-Himalayan
belt. Small canals have been made in Bijnor, the
most westerly district, but the settlement officer still
remarks that ““the irrigating power of the Bijnor
river, is by no means worked up to its potential limit,”
and while General Ramsay has shown what can be
done at the very foot of the mountain slope in his
 Bhébar canals, but little scientific work has been
- % .in any other portion of the belt, the most
" notable exception being the almost thorough protec-
tion of & Government grant estate by its owner in the
mnorth of the Gorakhpur District,
The above is a general indication of existing eircum-
gtances in the north or Sub-Himalayan belt.

R i<y .
TL—RomuguAND AND GANGES-GoOGRA BELT.

The second belt, roughly termed the Rohilkhand
and G (GGogra belt, approachcs in the northern
direction the Sub-Himalayan character,* and the Dodb
character towards the south. One of the lead
characteristics of the belt is its intersection by b
river valleys themselves serrated by the constantly
changing courses, old and new, of shifting streams,
which aret intervals fed from smaller river courses
falling into them from either side. The main difference
between the river system here and in the Sub<Himala-
van tract is that water runs through broader and less
contracted beds in the former than in the lntter. The
shallowness of the river channels and the wide extent
of arable land on either side of them leads to an
extensive use of dams and to various arrangements
between zamindars and culti®ators for distributing the
cost of utilising river water.

Subsoil water has mow become further from the
surface, and is generally not found at n less distance
than 10™o 15 feet, but on necount of the decreasing
humidity of soil and atmosphere wells are far more
abundantly used than in the sub-Himalayan tracts.
Tt is necessary, however, to divide the Rohilkhand
and Ganges-Gogra belt into two seetions for the
following rensons :—The soil is sandier and less con-
gistent in the west than in the east, and tanks and

- wells are, therefore, more casily maintained in the
Iatter than in the former. Partly owing to this cause,
puartly to the greater value of the sfiffer soil (which
makes irrigation pay better), partly to the more for-
ward condition (owing to higtorical causes) of the
enstern distriets, means of irrigation exist to a much
higher extent in the east than in the west, notwith-
stonding that climatic conditions and produce are
gimilar.  Rice, sugar, and spring cereals are predomi-
nating crops in both. The difference in irrigation
(gauged by a reference to the figures for the lower

* The elimate is much like that of most parts of Oudh and
Tohilkhand, drier than that of lower Bengal, but moister than
that of the Dodb ; and the country throughout the year, except
in the months of May and June (till the rains come on), has
some pretensions to, {ooking green and fresh, and is not brown
and parched like the Dodb, It is gnite an exception for two
full months to pass at any time of the year without some rain,
and usunlly the winter rains are pretty regular and copious

~ about Christmas time, or during the first fortnight in January.

The Setflement Officer of Azamgarh writes ; —
“There are numerous swamps which are dry, or nearly so,

i

! reach-of them is then under rice cultivation, and beyond
or narrower ﬁi:.lge'of rushes (narai) and wild rice

" those for Jaunpur and .
igation per well.  former about one-half, and

in. damming up channels, but' in  very numerous, It is f _ i
=yrion 5 ptiou' it must w\.«mm more_stable in the east than in" the west, =

‘distinctly remembered that districts in 'Rohi.lklm;ig;\d_ where they séldom last more than one year,

lin. the Ve rergusisirlyts
hardiy --\-mr h w : Bxi'%in - i Fillo II'B R,
o i 4 the case that earthen engl!u Yhat

-
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+«  IIL—Dofs Berr.

The two portions of the Dofb belt differ (ns else- -
here explained) in the large proportion of sand in
the west (ma.) and in.the prevalence of saline
- efflorescence in the eénst (1m18.) Both are traversed b
canals as far ag Cawupore, irrigation from whi SWe.
covers nearly one-eighth of the cultivated area of the ¥
distriets from Sahdranpur to Cawnpore. Wells are
more easily maintuined in the ecast than the west (for
the same reason that reh is more easily collocted nnd
retained), namely, because soils are on the whole
firmer and less permeable, .
The following brief deseription is given of a eentral
tract (North Cawnpore) in the lower Dodb country in
Mr. Buck’s note on reh® :— '
#*The main stratum of the country is a light soil
containing a good deal of silien. It is intersected

. ey

a succession of small rivers, more or less parall
which flow in a slanting direction into the great rivers,
the Ganges and the Jumna, They are usually flanked

on ench sidé by an undulating strip of varying width
which the drainage has cut up and renderéd sandy.
But between each puir of rivers, and skirted by the $
sandy strips, is a depressed table-land of some few :
miles in width in which the soil is principally loam,
and which is full of lakes or jhils and reh-infeeted =
tracts, which lakes themselves form the source of n l
new or intermediate stream. Sometimes, us I proved '
by the persistent examination of earthen wells over a
tract 400 or 500 square miles in extent, the loam
stratum is very shallow, a mere vencer as it were
above the more sandy stratum, and sometimes it dis-
appears entirely or alternates with patches of sand,
but on the whole loam, becoming elayey in depressions,
is the prevalent soil.” '

Towards the north-west, ic, as we approach
belt 111a., loam becomes less and less prevalent, and
extensive tracts of light brown sand begin to appear
more and more frequently in which irrigation of an
kind is beth difficult and unremunerative. Such is
the class of land which (as explained elsewhere)
chiefly gives rise to the large per-centage of the cul-
tivable margin (not cultivated) in the districts of
belt 1na.  Wells, although more easily maintained in
the east, ure, however, practieable in most parts of the
Dodb, whether in 1A, or in s, ; but wherever the
Ganges or Jumna is approached the water level sinks
until it often oceurs that water cannot be found

.

* Compare Mr, Fvans' report of Farukhabad :— s

Description of the Minor Dodbs—*The general physical
features of these trnets between pairs of rivers nre deseribed by
Mr. Elhiott.  First we have at each limit north and south the
alluvial beds, i.e., the strip of land lying between the sandyes
slopes leading down to the river beds and the rivers themselves,
and year by year more or less flooded by the rivers in the

ns. Pussing inwards are two sandy traets rising from the
basing of the rivers, the outer edge cut up by ravines which
curry off the drainage of the country. T!uge gradually become
morc level ns one passes onwards. At the same time the soil
also smdun]u? chunges, becoming firmer and less sandy by
degrees, until after o while a loamy soil ealied dumat ﬂ:ﬂpuu;
no distinet boundary line between the two being generally per-
ceplible. This dumat tract forms the central watershed of the
Doab, and along the central line of it lic reh ploins and the
lakes that accompany them, when the eultivation, instead of =
being continuous, lies in patches of various siges like islands in
the usar. These centra} dumat strips may be said, mvguy

 speaking, to be the irrigated portion ofgthe district. In them =~
wells are made with little difficulty and cxpense ; they require ?
. little or mo artificinl unssistunce, such as i afforded by wattle

coils or wooden or masonry frames, and last for a o ¢ .
time, In the sandy tracts wells either cannot be m"m 1

or hnbm,a'?mr or tm,_wwnnp with masonry f

spring level.
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in the marginal land of the streams feeding the two
ﬁr’iﬂmwMMm] is water further from the

than in the cen tracts, but substrata are

' more sandy and shifting, making the maintenance of
 wells more difficult than in the middle strips, where
water is nearer. It is also the case that, owing to

- the depth at which water is found throughout
~ the as compared with the north Ganges country,

" a greater variety of strata have to be pierced before
water is reached in the former than in the latter, and
itmay therefore be easily understood that localities
frequently occur where the substrata are so loose that
earthén excavations will not stand. The consequence
is that tracts fully protected and tracts not protected
at all are dovetailed together somewhat promiscuously.

It is unfortunate, however, that canals and ecanal
brunches, led as they must be along water-sheds, follow
the very lines which in the Celitral Dofb at least are
best suited for wells, n circumstance proved by the
small gain in revenue “due (o canal” in the Central
Dodb districts (land formerly * well " irrigated being
classed as giving no revenue to canal).

“Other sources,” i.c., tanks, jhils, and rivers, form
a very small portion of the irrigation in the Dodb,
The dryness and greater permeability of the soil,
which, even when lonm or clay above, is usually
sandy under the surface, will not allow of the reten-
tion of water to any very serviceable extent, and
what irrigation is derived from collected rainfall
is confined chiefly to the series of shallow lakes or
ponds in the central depressions (deseribed in the note
sbove quoted), from which water is lifted for mee or
for the irrigation of young cereal crops in the first
month or two after the rains; artificinl tanks are so
unusual that their existence as an irrigating factor
may be ignored, while river water is very little used
on account of the depth of water below the cliffs and
the small width of the alluvial beds which are within
irrigating reach.

Crops in mra. differ from those in 1mn. in that the
former more sugar and wheat and less cotton
and indigo. Cotton and indigo are, however, grown
in the lower part of 11a., and the upper part of s,
to a greater extent than in the extreme north-west, or
than in the extreme south-east of the belt. In the
latter indigo is stopped by the absence of canal irriga-
tion, for it must be noted that indigo cannot, as in
Bengal, be grown without water in the North-Western
Provinces, and in the former coiton is subject to too
heavy rainfall. '

IV.—Sovrn Jumna Benr,

belt is:marked by decreasing rainfall and
Soils are poor, and pro-

The sou
increasing depth to water.
duce on account of the dryness of the atmosphere as
well as of the want of humidity in the ground, is
subject to grest oscilintions. The only exception is

» the black soil formation which runs 'through Bundel-
‘khand, and which is tenacious of moisture, but at the
# same time almost imgmtic;ble under irrigation. The
grown are in the autumn chiefly cotton with the

millets and pulses, and in the winter and oil seeds
are more common than in most districts north of the
Jumna. Water lies at great depths, very often below
50 feet. In the tracts of Muttra and Agra, cultivated
as they are to a great extent by the industrious Jat

- community, masonry wells are numerous, and large
areas fully watered, but in the similar tracts of Jalaun,

Hamirpur, and Bénda wells for irrigation are almost
k '3 "*‘nm r ’ . .
. Plysical Changes from West to Fast
" Thesynopsis which hus been sketched in the pro-
TF 1

o : r ind!mlae' in the roughest way the
w mmnuly'mcqn with respect to existing

hysical conditions which are met with in receding
E-om the Himalayas towards Central India.  To sum
up the facts in a still briefer abstract it may be said
that rainfall and atmospheric moisture decrease, and
that subsidence of water below the soil and diffi of
irrigation increase in proportion to distance from the

Himalayan t may also be noticed that this

decrease in moisture (above and below the soil) is”
crossed at right angles by steady changes of another
kind both in atmosphere and soil, the first of which

may be described as the transition from the west to the

east wind region, and the second as the transition from

sand to Joam.

The north-westerly districts, except those close to
the Himalayas, have {ar greater aridity in the dry ¥
weather, a fiercer heat in the gummer months before R
the rainfall, and more prolonged cold with a lower R
temperature in the winter, which circumstunces are
chiefly due to the prevalence of the dry west wind
which blows over them, and which hardly reaches the
south-easterly districts. ‘The change is marked by no
well-defined limit, but varies in intensity and in posi-
tion from year to year, and always nssumes a more or
less gradual character, '

The transition from sand to loam is equally difficult
te define, for sand and loam tracts are intermixed in a
confusing way throughout the central districts of the
Doiib ; but it may be noticed that large stretches of
sand dunes occur in the districts in the neighbourhood
of Meerut, which indicate an extensive prevalence of
sandy soil, while below Cawnpore the class of * light
blown sand,” so common in the west, disappears
almost completely from the settlement officer’s record.

Physical Changes accompanied by Changes in
Produce.—The gradual changes of atmosphere and soil
in both directions are roughly marked by changes in
the character of production. While, for instance, there
is no cotton in the belt adjacent to the Himalayas, and
little in the penultimate belt, it inereases in the Dodb,
and rises to o maximum south of the Jumna, Sugar,
on the other hand, recedes in the same direction that
cotton progresses,  So, too, wheat, which likes winter
cold and dryness of atmosphere, declines from west to
enst, while rice inceases in importance in the direction
in which the stiffer soil and damper winds of the enst
tend to preserve the moisture which it requires. There
are u variety of other cross lights which conld (with
closer etatistics of detail), be clearly mapped and iraced
to their physical causes, but the sbove broad shades
will sufficiently delineate the leading® characteristics
which belong to the different quarters of the province,
and which bear a very intimate relation to its requires
ments for irrigation.

Statistical Statements.

(1) Character of Uncultivable ILand—Notici
fivst the per-centage of cultivable aren in each distriet, it
will be found that the per-centage of cultivable area
(not cultivated) is as a rule largest in those distriets in
which sand predominates. Light sand can hardly ever
be called absolutely uncultivable, whereas nlmost all
rocky stony soil, and very much of the land impreg-
nated with saline admixtures, are absolutely unculti- .
vable. It has also to be remembered that there is AT
much saline land of which it is impossible to state
whether or not it is cultivable, n.gth‘u in consequence
the per-centage of cultivable Iind allotted by one
.seitlement otilllicer to one d.l':lir“'ie;d has n?:th the same
meaning as the per-centage another settle-
ment officer in anoﬁasrt;?ltrict. "

‘The uncultivable area in the northern belt consists =3
chiefly (1) of stony uudulations or slopes at the foot it
of the Biwaliks or Himalayss, which occur most promi-
nently in the districts of Sahdranpur, Bijnor, and
Tark,in,which it wi g nond ot ago
of uncultivable ] s i vand.
(3) very light sand on the edge of river beds, }‘_ il

The Rohilkhand and Ganges-Gogra belt bas on the




- on th l:iﬁwuﬁhemmﬂam Range), as will be
either completely or almost eompletely within it,
namely, Bareilly, Budaun, Shihjahénpur, Hardoi,
- Bitapur, Kheri, %a.hnich, Gonda, Basti. The north-
~ west portion of the belt is characterised by broad
‘sandy ridges, lying above and along the wide valleys
of the rivers of which some portion is uncultivable
but as the Settlement Officer of Bijnor remarks, “the
places are very rare where sand so entirely predomi-
nates as to produce this result.” There is also a large
area of land which is rendered uncultivable by swam;
and water lying on the land after the rains. In the
south-east portion of the belt now under remark reh
appears and renders uncoltivable large areas, but not
80 extensive as those which are made sterile by the
same cfuse in the Doab, The districts affected by
reh are those which lie nearest the Ganges from

e

-_ ?,‘: Lucknow to Azamgarh, and to this cause may be
~attributed the rise in per-centage which occurs in the
B uncultivable area of those districts, although there is
= o suspicion that in some of them (and notably in
g Lucknow, Sultanpur, snd Partabgarh) the area of

S uncultivated land may have been over-estimated.®
' In the third or Dodb belt reh is the main cause of
sterility. Reh appears to cross the Jumna from the
districts north of Delhi on the Punjab side to the
districtz south of Delhi on the Nowth-Western Pro-
vinees side, and, running through the centre of the
Dotib a8 far as Allahabad, seems to find its way across
the Ganges into Oudh, somewhere to the west of
Lucknow, on the east of which district most of the
country between the Ganges and the Gogra is affected
by it, but, as observed, not so seriousl?' as the Dofib.
Reh is described by the Settlement Officer of Etiwah
as appearing on * level plains from which water cannot
eseape.” This is true, and it occurs more especiully
in the drainage basins (often soveral square miles in
extent), from which the small river foeders of the
Jumna and the Ganges take their rise. It is u note-
worthy fact that in this region, i.c.,, the Dodb belt,
the water level, except near the Ganges, is from 20 to
30 feet below the surfuce, and it is probable therefore
that there may be some connecticn between the con-
ditions of humidity in the air and the soil and the
arance of reh at the surface of the district which
lie indt. 1In the report on reh lately submitted to the
Government of the North-Western Provinees and
Oudh it was generally agreed that desiceation of
atmosphere combined with a certain amount of moisture
in the soil are necessary to produce that amount of
evaporation which is sufficient to bring reh above
ground. It is certain that in the Sub-Himalayan belt,
where water is near the surface, and the atmosphere
Rt damp, and in the south belt, where water is distant
and the air extremely dry, reh is practically absent.
: Whatever may be the case, however, the per-centage
of uncultivable area in reh-infeeted districts is very
large, rising in the Central Dodb to more thar 30 per
cent.
Passing now to the south-west belt, uncultivable

* There is no reason to believe that Rae Bureli, which has
over 17 per cent,, and Janunpur, which has only 10 per cent. of
uneultivable land, are essentially different in charneter from the
distriots which lie between them, in which the per-centage is
recorded as 24 and 80 per cent.
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its southernmost frontier from Gwalior to Rewah.
r. Crosthwaite, the settlement officer: of Etdwah,
describes some traets of that district which lie along
the Jumps as “wild fnd i ble ons
ravines,” terms which may be applied to much of the
country on both sides of this from . to Allah-
abad on the south boundary. The conformation of
the hiily tracts in the districts of ‘Jhénsi, Lalitpur,
, Panda, and Mirzapur, assimilates to that of
the similar well-known country in Central India, and
hardly needs further deseription. &

(2.) Cultivable Margin,— The character of the
cultivable margin follows very elosely that of the un- -
cultivated aren : but, as notieed above, the per-centage
of the former is ns a rule smallest when that of the
latter is greatest. The total figures show thas about
two-fifths of the province are uncultiyated, of which,
roughly speaking, more than one-half is cultivable. '

Much of the cultivablg margin, as well as of the
uncultivable area, is reh-infected land, which would
undoubtedly be brought under cultivation if reh could
be eradicated, for it is a well-known fact that some of
the best land of the province is that with which reh =
patches are intermixed. Mainpu#i is a typical district,
comprising as it does instances of three of the classes
of land which have been deseribed. In the north are
the sandy tracts which characterise the upper part of
the Dodb belt ; in the centre the loam reh-infe
tracts, which belong to the Centrdl Doib; in the south
the poorer country terminating in ravines, which are
included in the South Jumna belt. The following is
the description given in a review by Mr. Crosthwaite,
when secretary to the Board of Revenue, of the
central portion : * This region,” he writes, * of whicly
the distinguishing features are the prevalence of reh.
plains, jhils and marshes, and the wonderful fertility «
of the land under cultivation, is the garden of mffgf}-
trict. TFrom east to west it stretches in one uniform
plain of high cultivation, luxuriant crops, and copious
irrigation (the Arind runs down its centréy with the
Cawnpore and Etdwah branches of the Eastern Ganges
Canal on either side), enlminating in the Mustafabad
pargana, in which every advantage, natural andarti-
ficial, are found combined in a remarkable yanner,
The soil of this tract is principally loam.”

A great deal of the cultivable® area of the Sub-
Himalayan belt, and of the north portion of the penul=
timate belt, and some portion of that in other belts,
is now occupied by forest or grass and is good land,
but it is doubtful whether the province would not
suffer by the diminution of pasturnge which would
occur if any material portion of this-aren were brought
under the plough. As it is, the protection of forests -
has obliged the exclusion of cattle from Much of the
area in which they were accustomed to graze, and any
further curtailment of grazing land is to be deprecated.
Another useful service which the cultivable man
performs, especially in the moister belts of the country,
is the supply of lhnt(!hﬁlj and fodder grasses which
grow sbundantly in jhils and marshes prevalent
thronghout the country between the Jumna and the
Himalayan Range, which are more numerous still as
the Himalayas are approached,

[ Supplementary note in conunuation of' Mr. Buck's Reply.]

1. We come next to the question of the manner in
e cultivated area is sub-divided, i.e., the erop
acreageed, And here we are met by the serious im-
perfection of the record, which makes it impossible as
yet to deal with this subject as exhaustively as it
deserves. The annual statements which every village
aceoungant is bound to file contain an almost cem-
plete account of the agricultural condition of each
village, They show the total ares, the cultivated area,

and the culturable waste. Against cach is Te-
corded the name of the occupant, the area and the
crop sown, whether the field is-irrigated and
il irrigated, from what soures it gets its
rent due amd the rent paid for it—and these figures

are totalled up for the cntige village. Ifnthe e%.hﬁ, il

totals were similarly gathered together .
synopsis of the

e e Tl ) Tt
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i dhﬁi'm vision'of @ districts and if the village returns were  do it with perfect acouracy, since the i born
© sorutinized. by u body of gompetent officers, and a to tho whole by ench ftem in the ficed erop caanot
- sufficient per-centage of them from time to time  be known, though a fairly approximate estimate may
g tholppt.andi_.heenhﬁ oompwad;riththelpm:l be formed. ¥ \
mm,-ahgh degree of accuracy wamld be obtained, 8. Thetide: of woduce d i

and the general 1t uld be worthy of enti
* " confidence, Unfortunately several siroumstances have 8Verage of each of the 24 districts will, be found in s

combined to mar she seeming completeness of this the appendix.* The data on which these assumptions o
scheme, In the first , part of the North-Western ~&re made aro as yet somewhat tentative, and no o
Provinces (known as the Benares Province) is per- degree of accuracy can at present be claimed for them, 3
manently settled ; and in these districts there has been  1he main basis for the figures assumed has been
of late years no stieh carcful field survey as is essen- Obtwined (1) by taking the estimates made by the
tial to provide the firss data for agricnltural statistics, ~diferent settlement officers while engaged in assessing
Fields have sltered it shape and size, and new land the districts, during which time 1t has been very :
has been brought under cultivation, to such an ex- C¢0ommon to make experiments by cutting and weighing R
tent that the old records are no longer trustworthy, the produce of selocted fields ; (2) by comparing these - « iy N
In the second place, no sustained and combined effort figures with each other, and using them to mod
was made to utilize the village records by totalling ©sch other, wherever, for example, there wal mu
the figures up for districts until the now Agricultural ~difference in the estimates for two adjucent distriets
Department was created for the North-Western Pro-  With similar soils and system of enltivation ; (3) by
vinces in 1874; and thongl great progress has been testing the general result by means of the requirements
made under that department, it has not yet succeeded Of the district. It may be taken as an axiom that the
in ing out its main object in all distriets of the Whole province produces on an average a little more
-Western Provinces, whilst its operations have foml than its population ordinarily consumes, There
not . yet extended to Oudh. Mr. Buck has also 18 always more export than import of food. And the
« already explained how the drought of 1877 dis- same rule applies, with very few exceptions, to each
anised his ' depirtment, necessitating the diversion ~component part of the province—that is to each
" of the attention of officers to more immediately press-  district, Large towns cause an exception to the rule,
ing subjects, "+ There dare, therefore, four classes of especially when the district in which they stand is
districts in the province : (1), the permanontly-settled  Small, as is the case with Benares,  Another exception
districts,»as to which the total cultivated areas are Wight be found in the case of a district largely given
very doubtful, und the detailed erop areas altogether Up to growing non-food crops which purchases part
unknown ; (2), the Qudh distriets which have been of its food from elsewhere.  But thie is not believed
recently gurveyed and settled, and regarding which the 10 be the case in any purt of the North- Western
areas are therefore pretty accurately known, but the lrtmucvs,. t]wu‘gh the Rohilkhand districts come
arens under egeh crop are less correctly recorded, nearest toit. (rowing an unuseal quantity of sugar-
because there has been no definite system of super- ©&ne, their out-turn of food grain comes closer to the
ising the returns of the village accountants, and al-  8ctual need of the population than elsewhere ; and N
E:acting théir general results; (3), six districts of [Rohilkhand does frequently import food grains when- - ol

the North-Western Provinces in which the Agricul- —ever it suffers from a short crop, paying for them b R
“tural Department has not yet cffected its desired the price of its sugar. On the whale, however, this -
refapms, so that the crop figures cannot be relied on; rule holds good, and it affords a sound general test of oy

four of these are Himalayan or sub-montane distriets, the accuracy of any calculation of average out-turn,
in which the areas are very large and the staff required  8ince none can be correet which does not result in n
for recording the erops is either inndequate or alto- figure slightly exceeding consumption.

gether non-existent ; (4), twenty-four districts of the Bt 5 " Dy A 2
North-Western Provinces, into which the new systom 4, En rr'rm{ .rf“d' of the Provinee. h seertion
of the Agrideltural’ D ont Yins boan dafttel such as this might probubly be made in safety, in

P AgriCorin:. 2esiarineny s be Y reliance on the known facts of the provinee and the s

introduaed, and the figures abstracted from the village i
: i el y general experionee and consent of the officers en-
returns are fairly edtms(tiwarthy ’,ﬂ'f“.'gh.-"‘ én I“"f". % goged in the admimsteation. It should, however, be
experience is gain h‘"“ e H:ir' r;w_mn A m"’:‘; “‘i““" capable of further demonstration by provincial trade
N unprovement is (0"be expected. | f’ 18 proposed, t.'em‘ statistics, if these had been kept ap as long and
fore, in this reply, firstly, to give in full detail the supervised ns carefully as has been the cuse in the
CATD. rchs for t.h{: 2‘14 dlstrfl.cts, s:]: as:to s}m\; what Punjub and the Central Provinees, This, however, :
qn;:hlﬂlllons i :i ra:: nth rm.rl.m. ent:: a ana. & *i.n lw hins not been done in the North-Western Provinces. gy
:11:5:’; ;n guseme TR o cnitivated aren o the " Indeed, no statistics at all had been collected il it @,
‘ 2 . was decided in 1875 to establish a system corresponding TR
E.ﬁB hwmg f“:?“;;&:ﬂﬁ‘:gﬂz oy well t';. to that of the adjoining province, by keepliug up L
e e © WAY 01 pogistering posts on the chief lines of communication,
?:;ing ';;c‘gl‘wh:?p s;‘.“ﬁmf;l‘ i Dppec ‘l"di‘;' n(i:““’ The year 1877-78 was the first year during which
e = s L RLLWS ihis system was fully at k: and i
. ; y at work : and it has now been
}:“:ob:::roi':lg I:::“agaofna; ‘gc ‘:::-rd :;:cl;:l[:] :s i:“g“}‘:;:" decided by the orders of the Secretary of State that the
taken off it, and t.he_wta.‘ ares under erops would agree ;?; :,::;(T hsnzozl:n:':h:lnﬂ:f;‘;:; c:l::;:::rtgdha:::eg;r:ahittz
© with the tqtall cultivated area. But where land is [ " e information, It will not be overlooked il
rich and highly ?n?m«iﬁ two and ;ometlmss three that 1877-78 was an altogether abnormal year. The P
crops are taken off t in tho year; and to record these it crop failed almost totallyy ahd hence there was B
Ngeo !?;q‘;)e;r in mind, what is often forgotten, ™ "¢t import of grain instead of u et export to supply g
w cro area should always be largefothm’ the deficiency. Cotton also, and sugar, which are the L
the cultivated ares. The second source of difficulty Products of that oo B produced in much smaller
oy o sxient 0 Whith-mbeed oA, S0 uantities than usual ; and trade was slack throughout
peien This hlbl:t makes the record t:t'.-nflmc;:'l!l ang the year,us the purchasing power of the peoplo was
£ hich Ahrdiy e . much reduced. The following statement shows in ¢
hngﬂ\yto_ndegreew!; m-ufthye conceived. sbstract form what is furnished in greater ,detail
e ot s e ccmeds . M. Bucks twg-amanal report, th. nct exports or
tho result that, though the main Kinds of afficies are 1™POT' Of the main wrticles of commerce :—: 1§ -

~» but 28, the combinatiohs In Which they can be grown &
b sriltm—fo;isgnimmdwﬂhﬁehothar amoynt to :' ;
© as many as 243, E.__ increases the diffi- — ! .
I de-dfyhg crops ; it is impossible to * Btatement No. 2,
i ¥ \i_‘
|\'_ :.,_ "-,'l'. l‘ A ) ‘_’;-_: !r ¥ ¥ -’ ’. _‘- l\
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1877-78, 1878-70, y
Articles.
Net Not Net Not
E’xmrtl.’ Exports,
. 84 -_— —_ 188
- 4 - 102 - 1] —
- - 18 - 15 -
- . - -— 1 -_ 25
t - - 850 - 2,988
Other grains - &lg -_— e l.ﬂ_ 1
i a7 - 775 -
. - S480 |~ 0.2
- . - = ar 190 — [
- - - 77 — 141
- - b1 y 2,354 -
B Lt = e | — | -
Sugnr, vofined 2 P Tm | = a0
] 11 - - - T =
nnrefined -_— lﬁ':ll -— 1,064
ol - r' 40 9 -

Note.~The figures are in maunds, 000's omitted.

As far as it is possible to draw any conclusions
from the figures of only two years, one of them an
exceptionally bad one, they should apparently be
these. The normal imports of the country are piece
goods, drugs, metals, salt, spices, and stone, - Cotton
was imported in 1877-78, because of the failure of the
crop that year; but in 1878-79 the erop was an
ordinary one, and it resumed its place among the
exports.

‘The chief normal exports are wheat and other
food grains, ghi, oil seeds, sugar, opium, and indigo,
With regard to tobacco it is difficult to say what the
facts are; but the general impression seems to be that
the province, as a rule, consumes a little more tobncco
than it grows, and does not ordinarily export, though
it did so in 1877=78. Iow much the ordinary course
and balance of trade were affected by the drought of
1877 is geen from the fact that in 1876-77 the North-
Western Provinees exported by rail alone net 210,000
tons of wheat or 5,880,000 maunds, while in 1877-78
the net export was only a sixteenth of this, and was
counterpoised by a very large import of inferior

ins.

The trade of the province during 1878-79 with its
neighbours was valued at—

s,
Imports - - - 7,05,63,000
“fxports - - - - 8,80,75,000

leaving a slight balance in fuvour of’ exports, while
the trade with foreign countries through the ports of

Bombay and Caleutta was valued at-—
Rs

Tmports - - - 5,64,29,000
Exports - - - = 11,13,96,000
leaving a balance of Rs. 5,49,67,000 in favour of the

exports,

&5, Having then obtuined this general view as tfo

the extent to which the preducing powers of the
province full short of or exceed the requirements ot
its inhabitants, the next step is to consider what those
requirements are. ;

As to the amount required for human food, the data
for the calculntion are as follows, The North-Western
Provinces jail ration for adult prisoners confined for

iods not exceeding three months, and doing light
whour, is 13 1bs. of the flour of the coarser millets or
14 Ibs, of the flour of cereals, Making allowance for
children who require half this ration, and for the loss
in grinding, this may be taken as equivalent to 1} bs.
of grain per head per diem, or 5§ maunds per annum.
This precisely ngrees with the guantity assumed as
necessary in the Punjab, Bombay, and Madras ; and is
u little in excess of the estimate made in the Central
ces and Berar, where 5 maunds is believed to
fent. It seems, therefore, advisable to esti-
mate the food consumption at 5§ maunds per head
per annum, which is a little more than a ton of food
to every five persons. ‘The municipal estimate of
mnuumﬂzion u‘ll: towns is 7 maunds per head, but this
would be too high for an estimate of the food of the
rural population,
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or seed grain the following : Bﬁmﬂﬂl

on the basis of the reportsiof several officers
and of the experience gained by the agricultural de-
partment :— ’ ' Ay %
©  Wheat - - 80 Ibs. per acre.

Barley ~ 70 N m

Gram - - 40 g

Jofr and bajra - 10, .,

Rice - = B0 ey |y (i.e;a‘:)lg __l;;s of

Maize 5 - 80 » » ‘

Smaller  millets , :

and pulses - 200 5"

Y

For the loss by dryage after the grain is harvested,
and by waste during the time it is slored, it ig
probably safe to estimate 5 per cent. of the gross
produce.

The food consumed by eattle is the item regarding
which least information exists, There is nc regular
return made of the numbeg of cattle, as in the Punjab ;
and though many settlement officers took a census of
them at the time of the survey the result was not
very trustworthy, The plough bullocks alone, reckon-
ing 8 acres to a yoke, must be 6 million in the
North-Western Provinees with its 25 million enlti-
vated acres; and this implies probably a total number

of 12 to 15 million eattle, including cart bulloeks, -

cows, calves, aud heifers and buffaloes. Mr. Buck,
arguing from a special census taken by bimself in a
small area, reckons the number of cattle as high as
20 millions, and estimates their food d@t 71 million
maunds, In the Punjab the total number of cattle is
caleulated as 6 millions (which is_probably too Tow) ;
and their food at 6 millions of mannds. Inanswer to
a special inguiry made from district oflicers,a set of
replies have been reccived pecording to which every
plough bullock pets n seer of grain asday while
ploughing (suy four months) and the, same while
working at the well (say four months), or 6 maunds
a year, which is more than the human population
consumes.
there is little doubt that the people seldom give their
bullocks as much grain as they wouldl like to give if
they could afford it.  Much food is givendin the form
of green fodder, besides the dry fodder and wotton
seed which they habitually get. Probably 2 maunds
a year of food grain wonld be a full ealculation of
what they receive on an average from rich and poor
owners taken together, This would amount to
12 million maunds for the North-Western Provinces,
Adding in something for cart bullocks (who always
]fez grain while they are worked) and for milch cat
propose to caleulate the consumption of food grain
at 18 millions of maunds, of § of a maund to each
nere. ;
6. It is possible now after clearing thes way by
these preliminary remarks to estimate what {he
requirements of these 24 distriets are, aml what the
amount of food grain iz which on the hypothesis
already stated must be produced by the food-growing
area in these districts, so that any estimate of out-turn

which should fall below this would be ipso facto eon-
-

deraned as incredible :—

Such an estimate cannot be correct; but

Mas, Tons,

Population 20,530,000 at

53 maunds - - - 1,18,047,000 4,216,00
Cattle food at § maund o

per acre on 19,208,000 N

acres - - - 14,406,000 514,500
Seed grain at rates above ,

stated - - - 9,401,000 836,000
Wastage at 5 per cent, W

(my) - 3 - 7,500,000 268,000
- " —_—

" - 1,49,354,000 5,334,500
- YW

The average out-turn of food grains in these distriets
than this, 15 oder

‘export that goes on,

must necessarily be a little
to allow for the small amount

w
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B ‘that o But it
- should not be much larger than this quantity ; or else

there would either be a rapidly aceumulating store of
ain in the country, %uuportthmis
i to exist wou required to it off.

7. The foucwiz‘hbla shows the abstract of the
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been worked out, as already explained, by combining
three different sets of considerations,—the estimates
and conclusions arrived at by settlement and distriet
officers ; the principal that the assumed rates of adja-
cent districts ought to correspond to the known
relative fertility of those districts ; and the princézle

t

.calcalation made, details of which for each district  that such a result must be worked out s to show Mr.
are entered in the appendix.®* The district rates have  every district is quite or nearly sell~supporting,
. Stamistics of 24 Districrs in the Nortn-WestERN PROVINCES, '
. Al .| Produce in | Total Out- :
Food Crops, z‘\Ama, M Maunds | turn, in Non-Food Crops. Aﬁn’:“ mvrn}\':::.o \?;?:l:l
* .| per Acre. | Maunds, 1|3 ! H ¢
“Wheat - ~ . =] #348 11°01 | 84,645 * Re. s,
Barley - . - 940 1018 9,576'5 | Sugar-canc- - 4776 B0 48,108
Gram -1 1,281 N-87 10,7185 | Cotton - - - 456 20 9,180
Tens - - - 10346 597 615°6 | Cotton with arhar = = 8076 10 B,076
‘Wheat, mixed - | 1487 9:85 | 17,980 | Fibres 2 = s h 20 1,280
Barley, ,, - = | 1,525 057 14,506 Indigo - - 1926 20 3,852
Jowar - - | 2,800 7°29 18,064 Fodder - - - 390-2 20 7,804
Bojra | - - = | 1,758 6-85 | 11,163 Potatoes - - - 155 100 1,660 s
Rice - - - -] 1,800 11:19 14,654 Garden crops - - 179 30 5,470 e
Maize - . - 442 1183 7,009 | Tobacco - - 321 40 1,605 v gy
Pualses - - - 656 Opium - - 67 50 8,850 Tl
Small millets - -| 4285 7200 7,987 Ol seeds = » 811°8 20 6,226 1
Miscellancons - - 565 Miscellancons - 535 20 1,070 1 ,.'-_-'
Arhar mixed with cotton.- = 5-00 4,038 ! .‘j*_- :
Total = - [16161°6 | 920 |149,806°6 Totul 3,046°4 287 | 87411 i
T - * Three 0's omitted. P e
-
These figures leagl to the conclusion that in these tion in municipal towns. This was originally based - 4"-'{_1 {2

24 distriets the average out-turn of food grain is
O maunds seers or 739 lbs,, or about 6} ewts. per
acreg that there is one person to cvery *787 neres
growing food grains and to every *935 acres bearing
crops ; that about 788 per cent, of the average food
out-turn is required for the consumption of the people ;
about 21 is required for seed and food of cattle or lost
by wastage and dryage, and about 13 per cent. remaing
over for export.  So far the figures secm to be tolerably
consistent with'the factx, though the margin is probably
smaller that the truth; and this may be accounted for
by supposing either that the produee per acre is
underrated, or else the double-cropped aren i less
%um it shonld be.

8, With regard to the non-food erops, however, the
Tesult is nét so satisfactory ; and it appears impossible
at present to make the estimate of consumption agree
with the estimate of requirements. It hns been seen
from the trade statistics, imperfect as they are, that
therdé is reuson to beligve that the province usuall
imports spices and tobaceo but not cotton, though it
did so in 1877-78; andthat it certainly exports dyes,
oil seeds) ghi, opium, and sugar. The agricultural
statistics ought therefore, if they are to support the
trade stati to show a deficit in the production of
the one cliss of awticles and a surplus in the produc-
tibn of the other. Ii does not, however, necessarily
follow that the samne result should take place in each
district, or even in the entire arca of the 24 distriets.

t is more customary tc hmbnu?ﬂ articles of luxury
than of necessity ; and it has already been pointed
out to what extent certain products, such ns sugar-
eane and cotton, are abuadant in certain parts of the
province ‘and deficient in others. But, after making
due allowance for this, there ought in so large a tract
us this to be & tolerable approximation between pro-

 duction and consumption in the case of most articles,
subject to the general conclusions drawn from the
statistics.

“ 1t is necessary, therefore, to take each article in
snccession, and to frame an estimate of the require-
“ments of the peopl@and of thé out-turn from the re-”
- corded aren. In framing the former part of the cal-
o culation, the best guide is the estimate made by the
~ North-Western Provinces Government of consump-

¢

* Statement No, 111

on the octroi returns, and has been revised and checked
during many years, so that it may now be nceepted ns
tolerably correct ; subject only to the proviso that in
applying it to the wants of the rural population it is
sure to be too high, since they do not consume
luxuries to the same extent as townspeople,

I. Sugar—The urban consumption is 30 Ibs, of
conrse and 10 to 12 1bs, of fine sugar o yeas, which is
equivalent to about three times its weight in coarse
sugar,  Villagers do not buy much fine sugar, but in
the enne distriets (especinlly Rohilkhand) they con-
sume a great deal in the course of manufacture.
Taking 30 Ibs, a head for the rural and 60 lbs. for
the urban population (one-tenth of the whole}, the
requirements wre—

Rural - 18} millions at 30 Ibs, 555 million 1bs.
Urban - 2=, , 60 , 120 ,
Total - - 675 0

The produce of the best sugar-cane land in Shali-
jahanpur was estimated by Mr. Butt at 55 maunds
per acre, but this is much above the average. Taking

it at 30 maunds all round,® or 2,400 lbs, per acre, the ¥
out=turn of 477,600 aeres is 1,146 million Ibs,, leaving e
a surplus of 371 million Ibs, or over 44 million LY,
maunds, which is probahly too high. The export of j

both 1875-78 and 1878-79 was, as has been seen S
before, about 3 million maunds from the whole pro-
vince; but the period was one of unusually low pro-
duction, **?
11. Cotton.~The best estimute made of cotton eon-
sumption is that by Raja Lachman Singh, of Buland-
shahr, who puts it at 3 1bs. 10 ogs. per head of the rural
population, Raising this slightly to allow for waste
and for the urban population, we may reckon it at
4 lbs., or 82 million lbs. for the whole population of ]
the 24 districts, The cotton-growing land is divided ey,
into two classes—that which grows cotton only, and , ’
that which grows cotton mixed with other erops, espe- i
cially arhar. The first class produces on the best
lands about 2 maunds nn acre, say sbout 1} as an
average. Where it is mixed with other erops, the

* The average wholesale price is about R, 3 o or . »
a litfle less: hence the value per acre has been eale " i
Rs, 8O, . !
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. estimate can be formed by which it may be

amonnt of mixture varies extremely, and only a :-ou_t gh
ut at
4 of a maund. The out-turn will'then be 1,286,000
‘maunds or 108 million 1bs. This provides & surplus
of 21 million Ibs, and it has been seen that the
vince as a whole exported 12} million Ibs. or
53,000 maunds in 1878-79. If this amount of
export is normal the production must be than
my estimate, since these 24 districts contain almost all
the chief cotton-producing area, while Oudh and the
remaining of the North-Western Provinces grow
very little of this staple.

I1I. Tobacco—The municipal estimate of con-
sumption is 8 Ibs. a head ; but this is probably much
too high for the villages and agriculturists, The
Punjab estimate is 4 lbs., which is perhaps as low as
,we can reasonably go ; and at this rate the consumption
would be 82 million Ibs, In order to produce this
the 82,100 acres recorded as being under tobacco
must turn out 2,700 Ibs, per acre, which is certainly
more than is the case. And yet the province as a
whole exported in 1877-78 over 4 million Ibs. The
only two conelusions possible are—either that the rest
of the North-Western Provinces and Oudh produce
much more tobacco than the 24 districts of which we
have statistics ; or else that the area under tobacco is
much underrated.

V. Garden crops—The same difficulty exists in
the case of vegetables. The jail ration is 6 ozs. of
vegetables daily for an adult, or, say 4 ozs. o head for
all classes, or 90 lbs. n year, At this rate the 204
millions require 1,845 million lbs, or 23 million
maunds, to provide which the 194,500 ncres under
garden crops and potatoes must produce about 130
maunds per acre. But the estimate of production
made by Mr. Buck is only 100 maunds for potatoes
and 50 maunds for other crops, which gives an out-
turn of only 104 million maunds. There is probably a
combination of errors here, The area may be under-
stated, and the estimate of produce per acre may be
too low. n the other hand, it is probable that the
poorer cl eat very much less of garden vegetables,
and supply the deficiency in their diet by picking
leaves of wild herbs and by undergrowths which are
not included in the statisties of crop acreage.

V1. Spices—The estimate of municipal consnmp-
tion 4¢: 12 lbs. a head. Mr. Thornton’s figure for
Punjab agriculturists is 4} Ibs. Taking the lowest
estimate, the 20} millions require 1,089,000 maunds,
and there is no area specially recorded as being under
these crops. Many of these are grown in “ garden land,”
the area of which has been shown to be insuflicient
to necount for the requisite weight of vegetables, sup-
posing no part to be devoted to spices. A portion of
the spices are prebably grown in the “ miscellaneous ™
arma; but the statistics are clearly defective under
this head.

VII. 0il Seeds.—The consumption of oil in munici-
palitiesis 91bs. per heady in villages it is prebably less,
say, 8 1bs. ; and 8 Ibs. of oil represents, roughly, 32 Ibs,
of oil seeds. For 201 millions we require then 656
million 1bs.,, or 8,200,000 maunds of oil seeds.
The province, as a whole, exported in 1877-78
8% million maunds and in 1878-79 6} millions.
To produce the former figure alone on 311,300 acres
theraverage owd-turn per acre must be 26 maunds,
which is far too large. There is little doubt that
the true explanation of this discrepancy is that
oil seeds are grown to n great extent as a mixed

13
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Mibordinate ceop with achontsnd Sasley, awall &a.
with cotton and jofr; and Mr. Buck has reckoned
that in a good year the rent of an acre of wheat, say
Rs. 6, is paid by the mustard thrown in with the
wheat, which must therefore produce about 24 m
of oil seeds. ! ; :

10. The result of iteu considerations is to sh
that a great deal remains to be done by the Agricul-
tural Department of the North-Western Provinces
and Oudh before we cau claim to have reduced our
knowledge on these subjects to anything like exaeti-
tude, 'The points that especially require attention are
(1) the amount of grain given to cattle; (2) the
extent to which double ru'oppin% goes on ; (3) the
extent to which the admixture of subordinate grains
and undergrowths increases the food supply of the
people ; (4) the consumption by the people og supple<'
mentary articles of diet, such as sugar, tobacco,
vegetables, and spices; (5) the more correct classifi-
cation of the highly cultivated garden crops. |

11. After making all these ndmissions, it will be
readily understood that we do not profess to he able to
present any very aceurate synopsis of the results of the
whole agricultural industry of the province, All that
can be done at present in this direction is to prep:
what may be ealled a rough working hypothesis, which
may serve to direct attention to the problems that
have to be solved and to invite assistance in procuring
the necessary data. With this explanation, however, it
may be ugeful to draw up an abstract sketch of this
description, by assuming that we can apply to the
whole province the data and ratios which have been
used with regard to the 24 districts alone.

12, The total cultivated ares of the 33 districts
of the North-Western Provinees (excluding the
Kumaun and Garhwil districts in the Himala;
and the part of Dehra Dun which also lied ine the
Himalayas) is 25,344,000 acres ; and taking the same
ratio for double-cropped land as was found to exist in-
the 24 districts, or 7 per cent., the total cropped area
is 27,109,000 acres. Of this (still using the ratios of
the 24 distriets, or 85 and 15 per cent. respectively),
the area under food crops is 23,052,000 acres and
under non-food crops 4,057 acres. Tho Oudh figures,
though they do not give erop areas, are more accu-
rate than those of the permanently settled distriets of the '
North-Western Provinces, and they exhibit variations
such as might be expected from the fact that the
population is somewhat denser, the total cultivated
aren being 8,299,000 ncres to a population of 12 mil-
lions, or nearly 13 persons to each acre. The © dofasli
or double-cropped area is 91 per cent. instead of 7,
and the aren under food crops is larger, 87 instead of
85 per cent.—u proof that the population presses more
closely on the soil for its ?ood supglf The total

ollow:
A

g

H

aren of the whole provinece is then.ns follows :—
m.f
Cultivated area - - 33,648,000
Double-cropped area -¢ 2,623,000
Total eropped area - - 36,166,000
Food crops - - - 30,983,000
Non-food crops - - 5,233,000

Assuming then that on the area sown with food
and non-food crops the different kinds of crops are
grown in the same ratio to each other and cover -
the same proportionate area as in the 24 distriets, of
which we have more accurate statistics, we ‘work out
the following table :—
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According to this caleulation the province does not
provide enough food to meet the requirements of its
inhabitants, This we know not to he the ease ; and
therefore it follows that there is an error either in
the ealenlution of consumption or of production. It is
possible that the amount consumed has been over-
rated, but this is hardly likely, considering the basis
on which the ealeulation is made, and the fact that
the average quantity of food grains consumed per head
in towns is found to be 7 maunds. The error is
more likely to be inthe figures on the other side of
the secount ; and it may be either in the area or in
the rate of production per acre. 1 believe it lies in
both of these figures. It has alrendy heen suggested
that the double-cropped area wus under estimated in
the 24 districts; and probably it is still more under-
rated in the more thickly populated tracts of Southern
Oudh and the Benares ﬁivision. The rate of produce
per acre is undoubtedly larger there than in the western
districts, which included the poor soil of Bundelkhand,
and it is not unreasonable to assume that if the
general -average for l.hmle_ distriete is 9] mmmds, it
ghould be 10 maunds for the whole province. 'This
would give an out-turn-of 309,330,000 maunds, or very

hitl m excess of the requirements of the country.
A in is required to provide for export,
and for f.he ot that even in au average year the
season is unfavourable to some crops ; and this margin
is obtained by mummg that the area cropped twice a

some 3 or 4 per cent. than has

~ year is
Lﬂmrhbeen supposed, If it is raised from 7 to 10

. cent. the area wunder food crops would be
gu%O,DOO acres and the out-turn 314,000,000 maunds,
which gives a margin of 18000000 maunds, or
650,000 tons,
13. Average Price of Food Grmns.—ln order to
define the average price of food grains the table below*

e s Areafn | Produce | Total L
Food Crops. PR Out-turn Non-food Crops. alne.
Y Ae:ﬁ per Acre. |in Maunds, Apee, »
‘Wheat - - =| o197 11:01 | 66,276°9 Rs, Rs,
Barley - - -| 1,790:2 1018 | 18,8158 | Sugar-cane - - 820°5 80 64,640
IR -1 24519 8:37 | 20,5224 | Cotton - - 7830 20 15,678
Pens - - - 1983 507 1,188'8 | Cotton with athar - 18876 10 13,876
Wheat, mixed - -| ap69-2 9-85 | 84,807 Fibres - - = 109-9 20 2,198
Barley, ,, - 1 29189 9+57 | 27,0838 | Indige - = = 3a1-2 20 6,624
Jowar - - - | 4,976'5 7°20 | 86,2786 | Fodder - - - 670 20 13,400
- Bajra - - -| 8,864 6:35 | 21,3614 | Potatoes - - 25°7 100 2,570
Rice - - =| 2605°4 | 11°19 | 28,0854 | Garden crops - - 307 30 9,210
Maize - - - B46 11'33 9,6856°2 | Tobaceo - - 55°9 50 2,795
- -1 1,251 700 8,757 Opium = - - 1156 50 5,780
Small millots - - 819 7400 5,783 01l seeds - - 5347 20 10,694
Others - - 1139 7:00 7973 | Miscelluneous - - o1 20 1,820
Arhar mixed - - — 500 6,038
Total - - | 80,983+ 9-22 | 286,802:6 Total = - | 5228 28+7 150,285
i (000%s omitted).
Requirements, Mds.
Food of 41,000,000 at 5] maunds - - - 235,750
grain - - - - - 22,994
Wastage at & per cent. of produce - - 14,220
v a Cattle food at § maund per ncre - - - 252932
Total requirements - 206,196

has been compiled : 10 principal markeis have been
selected (Meerat, Agra, Cawnpore, Bareilly, Lucknow,
Fyzabad, Alluhabad, Goraklipur, Benares, Jhansi), and
the average monthly price at each of these places has
been extracted from the official price currents, and the
avernge of the 12 months has been taken ne the
yearly average of that place; the average of the
yearly figures for the 10 murkets has been tuken as
the average of the province. The price 4 of small
millets is not returned in the ofliciul price ‘eurrents,
but we shall be safe in tuking them as a little cheaper
than jodr, say Rs. 40 per ton.  With these data the
money value of the erop ean be caleulated thus :—

Oui-turn | Hate per ,
Artlele. in Tons, 'I.‘oul. Value,
- Tts, Ra,

Wheat B . - 2,504 6340 160,072
Burley - o4 40 20,084
Whut and hrloy mll.utl - 2,435 (1% 120,748
Giram sl Eﬂu - - kL] ] A5
Juwnr und d.lnn-mm « = 1,048 " 78,024
. - 703 [ 44 4140

Dulnmnu rlm 1,001 80 B,
Small millots nnd mlwallmeuml- £33 40 1,340
Pulses B0 a0 4,640
Total - o 10815 o3 BO3, 000

* 000" omitted.

Taking off 10 per cent. for the difference between
market prices and village prices, it may be fairly
reckoned that the average price of food grains in the
North-Western Provinces nnd Oudh during the lust
10 years has been Rs. 50 per ton.

14. Turning to the non-food crops, the estimsates

and assumptions made as to the production and com=
sumption of these in paragraph 9 in the case oftthe 24
districts may be applied to the whole area and popu-
lation, and thrown into the form of a table, thus :—
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CONDITION OF THE COUNTRY AND PEOPLE OF

People in the Norri-Westery Provices and Ovom,

Emn 1 of ProbuoTIoN and CoNsuMPTION of Articles other than Foop Grarxs for 41,000,000 of

nothing unlikely in the results thus presented. We
know that there is n very large export of sugar,
though it can hardly amount to 7,725,000 maunds or
280,000 tons ; and there is probably a slight export of
cotton. But the figures which show n large deficit in
tobacco, vegetables, spices, and oil seeds cannot be
believed. There may be o small import of tobacco
from Behar, but that is not certain. In the case of
vegetables it is probable that the average amount con-
sumed is overrated and should be cut down to two-
thirds, or 60 lbs., while the production must be raised
to 80§ million maunds to balance even this reduced

uantity. Of spices we have no figures, but probably
&ey are for the most part grown at home, Oil seeds
we know to be exported to the extent of 5 to 6
million maunds, so the actual production must be over
20 million maunds, or 700,000 tons. Ghi we export
to some small extent, so the production must be about
2,250,000 maunds ; und milk must be loeally produced
to the extent of popular need. These two items were
not referred to before. The assumed rates are adopted
from Mr. Thornton’s Punjab estimate, and are pro-
bably not above the truth. In the case of ghi the
consumption in municipal towns is found to be over
8 Ibs. per head, so that the present estimate of 4 lbs.
egpnot be considered excessive.

15, It is possible now to frame from the data

arrived at a hypothetical statement of the agricultural
produce of the country, and of its value.

Rate of oluest | Toll |
i onsumption Quqli urplus for
Articles, Aren sown Prmlicl.lrm Out-turn. per Head requirodz.'r Export. Delieit,
gk per Acre. | Consumption, y
Acres. Ms, Mis. Lbs. Lbs. Mds. Mils. Mds,
Sugar-cane e - 820,000 80{ 24,600,000 | 80 & 60 | 16,875,000 | 7,725,000 -
unmixed - 783,000 1
Cotton { 14 e 1 1,887,600 i 2,215,000 4 2,050,000 165,000 -
Tobaceo - - - 55,900 20 1,118,000 4 2,050,000 -— 982,000
Garden vegetables - | 832,700 60 19,962,000 | 90 46,125,000 e 25,168,000
Blaim - s - — - — 4} 2,177,000 —_ 2,177,000
0il seeds - - 584,700 10 5,347,003 32 16,400,000 — 11,053,000
Ghi . = - = —_ - 1 2,177,000 A b
3 Milk - - . — - —_ 15 7,687,000 — =
f,, With regard to sugar-cane and cotton there is 17. 1t is a disputed question what is the number of

the agricultural population as opposed to the non-
agricultural ; for there is no sharp division of classes
in this respect. Traders and artizans constantly hold
a little land, and labourers are employed in field work
and other kinds of work as oceasion may offer. The
question has been discussed in a separate note drawn
up in reply to question 8 of chapter L, and the con-
clusion there arrived at was that the population of the
country should be classified as follows :—

Urban and non-agricultural - 3,800,000
Rural, but following trades and
professions alone B - 4,200,000
Rural and -following trades or
professions  conjointly with \
ngriculture - - - 4,200,000 .
Rural and following “agriculture £
only - - = 29,750,000 *

Total - 41,950,000

The persons then who raise the agricultural pro-
ducts are the two Inst classes of the population. Agri-
culture is their main employment and the chief, but
not the sole, source of their livelihood, as some of
them also add to their means of support [rom other
sources, such as smith’s work, weaving, and labouring
for hire. For the present, as we are not dealing with
the hill district« of Kumaun, Garhwil, or Dehra Dun,
we must exclude their population alzo and deal only

with 1%1 millions of people, of whom the rural and
1 h agricultural clgsses number 33 millions,
E » rons, | B oM 18, The production will be the same as in the pre-
ceding p aph, and the consumption of 33 millions
S R i Ik | will be reckoned at the same rates as were employed
Bugar = - 24,000 ‘w0 | 3 per md 9y before. .t
Cotton - 2810 80 |10 78,800 -
Tabacoo 2060 |28 . 5,125 o N T rogn
Vegeiables - 30700 | w0 [ 1 . 30750 £B | Batoor |EERZ . | %2
S, . C| R | @[Sl | BB aee  |gcemmmec2 @ § | R
R 2260 8O |20 5,000 'g-EE ""m.m.’,‘"gﬂ-a'ﬁ £ | 28
Milk - - 7,087 3 I - 15374 = I L
oom = 5| = | =" |stperhere| B0 . i
Indigo . - 0 . 024 Food geat mlltln. - Mds. | Mds, | Rs
Total ’ = = == | 85055 ns - l!lmaml. 245,403 | 60,073 | 125,200
grain, cattle
i . * 000's omitted. r:,"d“h';‘:
Thedand revenue payable Ly the entire province is  sugarcane - - 'y 12875 | 12,295 | 30,675
Rs. 56,675,000, or 6'8 per cent. of the value of the fotton el 4 e || MR
icultural produce, as estimated above, Vi lex - | 80780 o0 24,750 | 0,000 | 4000
16. Although there are so many elements of doubt ~ ghses, - = of 20| 4| LR S8 o
in this calculation that any conclusion drawn from it @Gh - - = -| 230 # 1788 | 407 | 5940
can only be suggested as hypothetical and tentative, it  Jiwes - - 4 = ool M | 8- -
still seems worth while to pursue the inquiry one step ?Im s ) (= = — . = |
further, and to complete this branch of the subjecl.‘t:ly s iar
an sttempt to show what the condition of the agricul- o | B == | = | = |
tural population is; what portion of the produce they ool

raise from the land is necessary to their su ;
what the surplus is, and what share of this is
demanded by the tax gatberer or remains to the
people,to be hoarded up against an evil day or to be
expended in luxuries and pleasures.

»

_ The surplus produce which remains over after the
mnimmeuts the agricultural population have been
Jsupt&d,m far as necessaries are concerned, is
by l:oﬁehtri:ﬂm dwelling in the country,
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; and the value of itis Rs. 217,728,000,
ucting 10 per cent. from the value assigned to non-
‘grains (the deduction having already been made
food grains) for the difference between village

- and town prices, the us will be Rs, 208,276,000,
five The land revenue paid hy the agricultural classes
I is Rs. 56,675,000, and the and patwari cesses

per cent. amount to Rs. 8,501,250,

. reckoned at 15
- total Rs, 65,176,000. The surplus remaining there-
- fore to the agriculturists to be spent on luxuries and
;;_\ ~ on is the sum of Rs. 143,100,000, or Rs. 4 u
head, or Rs. 20 per agricultural family. Looking at
the province broadly, it seems that we may say that
the 64 millions of agricultural families, after pro-
viding for their own necessary requirements, such as
t common food and coarse clothing, and after paying
f land tax and cesses at the rate of Rs. 10 a picce, have
! a surplns to fall back on in ordinary years, nmounting
to Rs. 20 a piece. There are of course great differ-

ences among the different sub-divisions of this class,

The tenants who pay rent instead of land revenune

~ (rent being about double the land vevenue) pay on an
average Rs. 20 per family ; the agricultural labourers

again receive ouly n wage which hardly exceeds sub-
sistence, and they pay no taxes whatever, Excluding

this latter class, the landed population, who may be
reckoned at & million families, enjoy a surplus of

Rs. 26 a piece, It will be a necessary development

of the supervision now exercised over agricultural

statistics that in a year or two the de
able to give the approximate number of landowners
who do or do not cultivate land themselves, and of
tenants who cultivate without owning land ; and when
this is known it will be possible to define more strictly
the distribution among them of agricultural profits.
Some of those who do not own or till land, as well as
some of the tenants and even landowners, add to their
agricultural surplus some earnings from other quarters
by following trades or professions, and there are some
minor sources of agricultural profit, such as meat sup-
Eliad to the towns, leather, timber, and fuel, which
ave not been included in this account, but which,
when added together, form a not immaterinl incre-
ment to the income of the agricultural population.

19. These ealculations represent a very reasonable
amount of domestic comfort. A }.v:mntry cannot he
said to be ill off which ean provide for its own neces-
gities, and after doing this has only to puy 33 per cent.
of the surplus in taxes, and is able to reserve the
balance, or 66 per cent. to be hoarded or expended
in luxuries, At the same time it must again be
repeated that I offer these conclusions simply as the
best caleulations that 1 can frame from the imperfect
data already existing ; and that they will be open to
rvevision as soon as the Agricultural Department has
brought its statistice into a state of greater coherence
and accuracy, a consummation which there is no
doubt will, under the present director’s guidance, soon
be attained,

StareMENT L—Drtarns and Per-centaces of Toran Anrea, in Acres.

MTERKETIE |88, | 22
el % 32 | .<8| 3. |5<B|EF%
: BERGHEREHE L
Districts. g e |3 i3 SR | 8§83 < Eﬁg _E.;
j REEHL R HI S
i 1. 2, 4. 4 5. 6. A 8. 9.
- - - -
Norta-WesteERNy ProviNces,
Meerut Division.
(Dehra Dun—See Hill T'racts).
1 | Saharanpur - 3 - - 1,422 H25 58 177 18 420 20 | 8. 0. 8
2 | Muzaffarnagaf - - = | 1,069 700 i 208 20 151 14 | 8. R,
3 | Meerut s s : " 1,507 | 1,060 00 251 17 200 14 | 8. R.
4 | Bulundshahr - - - 1,222 850 70 L 246 20 126 10| 8, 0,
5 | Aligarh . - - - 1,251 950 76 m ] 2922 #1180,
Total Meerut Division - | 6481 | 4,875 67 961 15| 1,125 18
Rokitkhand Division. |
" G | Bijoor - - - - 1,166 650 o4 290 24 256 22 | J. 8.
7 | Moradabad . . - | 1472 900 61 242 17 430 22 | J. 8.
8 | Bareilly - - - - 1,916 | 1,160 60 427 23 829 17 | B. R,
- * 9 | Budaun - - . 1,275 840 66 286 22 149 12 | 8. R.
; 10 | Shahjnhanpur - & 1,116 740 66 197 18 179 16 | 8. &,
1 11 | Turai - % = - 589 130 22 169 20 200 49 | 1. 8,
| T Total Rohilkhand Division - | 7,564 | 4,420 58 | 1,611 22 | 1,533 20 , =
_f.i‘u_ ' Agra Division.
N 12 | Muttra - . - - 862 660 76 90 11 112 18 | 0. St.
14 m - - - - 1,394 1,050 76 140 10 204 14 | O, Bt
g 14 soniit . 2 - 1,086 608 56 121 1n 357 33 | 8. 0.
4 e 11 l‘mﬁhﬂhﬂ - ® - 1,100 6‘;8 61 194 18 236 21 | 8, 0.
i 16 | Etawsh sl & - - | 1,087 5 51 176 16 361 33 | 0. St.
T 5 TN RS -| 98| 620 64 [ 157 16| 1 20 | 8. 0.
[ E h » ;
_‘_*.;_. Total Agra Division - = | 6497 | 4,188 64 B78 18| 1461 23
<1 ]|

'N.Rl—m figures in columns 2, 8, 5, and 7 represent thousands.

65

¢ should be Citar.L. O3




STATEMENT I.—Bnm mw;«»«rm;;mnaw

é sg : %5 : _g5 a4
TERRTEREO
Axp Oupit. Districts. g 2 g'gg gl g bg g ﬂg‘ i
: §|g3s |28 | 35| foid
et E g g a e 3 R~ B g ag 8 ® 3_# K
¥ U - 1 2, 3. 4. 5 6. 7 9.
A - - - -
LN Nonro-Westianx ProviNces.—cont,
i (Dehra Dun—See Hill Tracts.)
11 Allahabad Division. ]
1 18 | Cawnpore - - - - 1,496 850 57 166 1 480 32 | 0.5t
19 | Fatehpur - - - - 1,044 545 52 127 12 872 86 | 0.8t
e 20 | Banda = = 3 - | 1,895 780 | . 41 702 37 418 2g | 0.8t
R 21 | Allahabad - S = - | 1,88 1080 57 200 11 588 82 | 0.8t
22 | Hamirpur - - - 1,470 750 51 412 28 308 21 1 J. Bt
B 98 | Jaunpur (P.8) - - . 905 580 58 320 32 a5 10 | 0. R,
o Total Allahabad Division = | 8,718 | 4,585 52 | 1,097 22 | 9,956 26
4 Benares Division,
. 24 P.8) - - | 1567 936 59 201 18] 480 28 | 0. R.
By 25 | Mirzapur (%.s{ - | 8,845 950 28 | 1,364 41| 1,081 31 | 8t J.
N 26 | Benares (P, 8.) . - 639 485 76 8 1 146 28 | St J.
~ 27 | Gornkhpur - Y - - | 2934 | 2000 o8 811 10 623 22 | J.R.
b 28 | Basti s < - - | 1788 | 1,850 70 291 16 248 4 [ LR
B 20 | Ghazipur (P.8.) - - - | 1,801 090 71 160 11 241 18 | 0. R.
i Total Benares Division - | 1ne60| 6611 57 | 2,335 20 | 2,714 23
o Jhansi Division.
i 30 | Julaun - - - - 095 580 58 195 20 220 20 | St 1.
g - 31 | Jhansi - - - - 1,008 450 85 268 a7 285 28 | St. R. J.
.I'rh T4 32 | Lalitpur - - = - | 1,246 242 19 679 o4 825 27 B"E-’-
e Total Jhansi Division - - | 8,244 | 1,172 36 | 1,42 38 830 26 .
o : Hill Division,
o i a8 | Dehra Dun - = = = 763 7 9 83 11 607 80 | J. Bt. a
" 34 | Kumuun - - - - 8,840 a2y 8 500 13 | 3,017 | JBt. i A
B ab | Garhwal - - = - | 8520 120 3 500 14 | 2,900 82 | J. Bt.
Jiga
e B Total Hill Division -| sa2s| 520 6| 1088 13| 6,524 80
[l
Grand Total North-Western | 52,267 | 25,791 49 | 10,087 19 | 16,448 39
fr Provinces.
! - Oupat,
e ik s Lucknow Division,
R 36 | Lucknow . - . 627 382 52 140 23 1#5 25 | 0. R.
B 37 | Bara Banki - - 1,182 718 68 221 20 3 17 4 O. R.
s - ) 38 | Unao* . . - - 1,82 596 58 308 27 238 20} 0. R
B Total Lucknow Division - [ 2,891 | 1,646 57 664 28 581 20
T .
. Fyzabad Division.
39 | Fyzabad 5 - 1,081 607 56 280 a1 244 23 [ 0. R.
; 40 | Bahraich - B - 1,487 810 b4 551 37 185 9| J.R.
41 | Gonda - = e - | 1,754 | 1070 61 504 20 180 10| J.R.
Total Fyzabad ‘Division - | ame2| 2478 57 | 1,285 30 559 18
W
] Sitapur Division,
42 | Sitapur 5 - - | 1417 917 64 821 23 179 18 | R. 8.
v 43 | Hardoi - - . 1,472 863 59 404 27 205 14 | R. 8. » |
44 | Kheri - = = - 1,511 805 54 558 87 148 9| J.R.B..
% Total Sitapur Division « | 4400 | 2,685 59 | 1,283 29 532 12 3
Rae Bareli Division, ”
45 | Rae Bareli - - 'L,112 570 52 344 81 198 17 | O. R.
5 46 | Sultanpur ", s -1 noa 572 55 218 21 251 24 | 0. R -
= 47 | Partabgarh . 5 = 918 448 40 102 21 278 30 | 0. R.
e Total Rae Bareli Division - | 8,071 [ 1,59 82| 754 o4 | 797 24
L 3 Grand Total Oudh - - | 14,684 | 8209 57 | 8,986 97 | 2,809 16
e
ST “ | Provincial Grand Total North ‘Western g
B Proviucesand Oudh -~ - | 66951 [ 84,000 | &1 | 14088 91 | 18fe2 | 98

"NZB.—mngumlnoolumms.a,b,mdhkumm 2
Homar—Ta remadke otinma ¢ denotes skny; 8. ; O.usar or reh infected land ; J. jungle and forest; R. river bed, or
oA pumnﬂyim ' ' £ b, o

bank, or rocky ravine, P.S. signifies
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: |§R3d (4837 it 5553
3] =] = &
1. 2. 3. 4. 5. 6.
- - *
NorTH-WESTERN PROVINCES.
Meerut Division.
Saharanpur = = i 825 70 BOS 726 169
Muzaffarnngar - - 700 87 787 580 157
Meerut - - B 1,050 100 1,150 038 212
Bulandshahr - - - 850 68 918 172 146
Aligarh = - - 950 100 1,050 BEO 170
Total Meerut Division - 4,875 375 4,750 4,806 854
Rohilkhand Division.
Bijnm- - - 650 50 700 (114 113
Moradabad - - - 900 54 954 839 115
Bareilly - - - 1,160 110 1,270 1,099 171
Budnun - - - 840 50 890 788 102
Shahjahan - - - 740 40 780 659 121
T':E pu . - i 180 30 160 142 18
T'otal Rohilkhand Division - 4,420 334 4,754 4,114 640
Agra Division,
Muttra - - - 660 70 730 509 181 82:1 17°9 1046
- - . 1,050 60 1,110 921 189 82:9 17+1 57
mpmi - - - 608 40 648 560 88 BG* 5 185 65
Furakhabad - - - 670 87 707 607 100 85°8 14-2 beh
Etawah i = - 550 65 615 501 114 815 185 11°8
Ftah - - - 620 40 660 H06d a5 LA 144 fird
Total Agra Division - 4,158 312 4,470 3,753 717 B3*9 16°1 75
Allababad Division.
Cawnpore - - - 850 60 910 721 189 79°3 2047 i
Fautehpur - - - H4b 40 H8H 505 80 H6-3 187 71
Banda - s - 780 25 805 666 189 827 173 32
Allahabad - - . 1,030 75 1,105 1,008 97 01-8 87 72
Hamirpur - - 750 29 779 618 161 79°9 20°7 308
Jaunpur - - - H80 20 600 522 78 87 18 84
L ]
Total Allnhabad Division - 4,585 249 4,784 4,040 744 845 155 52
Benares Division,
. = = . 936 68 1,004 862 142 H6 14 72
- Mirzapur - - . 950 40 990 866 124 B8 12 42
- Benares - - - 485 25 510 438 72 86 14 51
Gorakhpur o - - 2,000 150 2,160 1,809 251 B8 12 75
 Basti - - - 1,250 100 1,350 1,195 155 89 11 B
" Ghazipur = - - 990 70 1,060 912 148 86 14 i
Total Benares Division - 6,611 458 7,064 6,172 892 B7 13 68
Jalaun - s 4 *®0 20 600 518 82 86 14 34
Jhansi - TN, = a50 10 860 800 60 838 16°7 2:9
Lalitpur - 242 250 205 ab
1,172 1,210 1,023 187

’ﬁaﬁ‘uummswswm




HAEAEIE
E gg £2 e 3 '5‘,, 34 [L8% e |
TEE £% B & g - |
TR HIL R T IR R
z 'E 8| g8 g g 5 | gg e -
= &~ = B M
1. 2. 3. 4. 5, 6. 7 8. 9. i
Nonrtn-WESTERN PROVINCES b
—gont, B \
Hill T'racts.
< Dehra Dan - e 78 4 7 54 22 70 20°8 54
o Kumaun - & e i Unknown.
T Gurhwil i - - Unknown.
i Total Hill Tracts . 7 ' 7 54 | = =
. Provincial Total North- | 25344 | 1,765 | 27,100 | 23,052 | 4,057 | 85 15 7
- Western Provinces,
A Ovon.
Luchknow Division,
 Lucknow e 332 50 382 338 40 ]
Bara Banki = = - 718 70 788 688 100
Um - - - - 596 2 648 7o 78
Total Lucknow Division = 1,646 172 1,818 1,601 237
Fyzabad Division.
Fyzabad - 5, 3 % 607 48 655 574 81
- Bahraich - - - 801 g2 |+ ssa 768 115 i
ih Gonda - . = = 300 100 1,170 1,015 155 _
’_' Total Fyzabad Division - | 2478 230 2,708 2,857 a5l *'-:"
87 13 91 s
o Sitapur Division, o
Bliges. & = s ¢ 917 94 1,011 874 187 ;
Hardol - - = = = 263 57 920 797 123
Kheri - % = 5 805 60 865 748 17
«® ~ motal Sitapor Division - | 9,585 o1 | 2,706 | 2419 877
i Rac Bareli Division.
. Rae Bareli . . = 570 50 620 547 73
o Sultanpur - - - 572 50 622 54l 81
; é" {u Partabgarh - - - 448 45 493 420 67 |J
gt Total Rae Bareli Division - | 1,590 145 1,795 1,614 221 - = s
o Provincial Total Oudh - | 8,200 758 9,057 7,881 1,176 87 13 91
3 Grand Total North-Westers| 93,045 2,523 | 50,166 | 30,983 5,288 85°5 145 75
e . Provinces and Oudh.
The figures from columns 2 to 6 represent thousands. |
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Statemext No. IIL—For TWENTY-FOUR DisTRICTS :—DETAILS OF (‘ROP ArEeas, OUT-TURN, AND REQUIREMENTS.
[N.B.—Three 0's are omitted throughout, except in the column of rate.] ’
2 MEERUT DIVISION.
Saumaravein. * MUZAFFARNAGAR. MeERUT BULANDSHAHR. ArigARiE; Torar or Merrur Divi-
810N, EXCLUDING Dengma.
=
. Arean | Rate per Out-turn Rate Rat | ’ Average :
A“e': !?:me (in in Area, B::rg" Out-turn.| Area. & “Eer Out-turn.) Area. mper (Out-turn.| Area. Bi‘:nlﬁf Out-turn.| Area. | Rate of ;.-:"
unds)., Maunds. * & » . Produce., o
Foon Crors. —‘r'
Wheat » % = -| e70 10 2,700 220 10 | 2,200 300 11 3,300 140 11 | 1,540 | 182 11 (2002 |1,112 10°56 | 11,742 &
Barley - - - -1 30 9 270 15 11 165 14 11| 154 20 11 220 94 11 1,034 173 10+65 1,843 #]
Gram - - - - -| loe 9 | 900 46 9 | 414 110 9 | 990 44 9 896 47 9 | 423 347 9 3,123 i
Yoda - o - - = -6 6 36| — = 25 6 | 150 8 6 48 1 [ 6 34+6 6 207§ A
Wheat, mixed - - -] 84 9 | 306 26 9 | 234 120 10 1,200 86 10 £60 58 10 | 580 394 9-81 3,180 |
Barley, ,, - - . - 5 9 45 —_ 9 - 30 10 | 3v0 170 10 1,700 121 10 [1,210 326 9-98 8,355 e
Jowar = = - -] 2 7| 135 89 7 | 623 140 8 1,120 162 8 | 1,206 | 192 8 |1,538 608 7+81 4,750 |
Bajrs - . . - | #0 6 | 240 20 6 | 120 42 7 | 204 70 7 490 83 7 | 581 255 6:76 | 1,795 Yy
i N . . o] 184 10 1340 14 10 | 440 24 10 | 240 3 10 30 7 | 1w | 70 | 219 10 2120 il
Maize a - s s = w 9 | ‘243 26 9 | 224 &0 12 | 960 50 12 | 600 | 47 | 12 | 564 | 230 11-31 | 2,601 o4
Pulses - ) = § -1 50 350 935 647°5 | 52 I 364 15 105 30 210 239-5 1,676-5 2
Small millets - - - - - 7 — 1°5 7 10°5 — 7 —- 4 7 28 18 7 126 23-5 7 "164+5 = 4
Miscellaneous - - = - 10 |} 70 — — 1 | I = - — - | = 1 pee q
Arhar (with cotton) - sl 5 5 — 5 2 - | s 75 = 5 45 — 7 5| %50 — 5 405 E :
Total Food Out-turn -| 7256 i — |6,643-1 | 3580 — | 3,000 938 | — |9,086:5 | 772 — | 7,858 | &80 — |8692 |3,895'6 — 86,8696 % il
— = .
Consumption as food at 5} maunds per — { — 5,083 —_ — |8,967°3 - | — [899775 - — | 5,382 - | — |81755 - — 97,6057 E' ‘;:,'
. | e
= Seed a - = e = — | 5138 — s 858-75 — — | 59195 | — — 41 —_ - 499 - == 9.403- o
%! w-mgnSpemonons-mm - — = | 830 - - 2498 — — | 451675 — — 367 = | == 432-2 == - 1:829-: a -5
L Food for eattle - - -l = | — | e - — | 525 = — | 788 = — 638 - | = | ns —-— - 3,283~ ) —ﬁ
\:‘- Total - - = =l = | = ig.:.u-s o — |5101 — — [8.8287 - — | 6,828 - — |789°7| — — 35,122-2 Y 'ﬂé
! = | Iy l
: Surplus or Deficit - - - ] — | +98-2 — — i} =11 = — |+257-8 - — | +3530 — | = |+872-3 - _ +1,747°4 |
i : A
2 = Nox-roop Crors. | i ’ —_— ‘ 1*:
3 Sogar-stne 1 - «f /0§ 80 | 2,400 “ 13,520 67 | (|5.36¢ g I | 720 2:6 | (| 208 | 152°6 q '
2 Cotton - = 2 = 25 20 | 500 24 ) 480 45 . 890 33 . 660 21°5 430 148 l:,ﬁ ?
X, Cotton and arhar - - - | 10 1 — — 1-5 = 15 9 o 90 70 @ 700 RO*6 ¥ 506
% Fibres - - . -| s0 20 | 400 — g — 4 3 80 5 § 100 2 3 40 31 e 620
a " c " ) L = -9 20 18 3 60 6 g 120 26 H 520 45-7 % 914 816 1632 |
5 < : 3 -] s 20 1,040 sos (| E j| 11 60-7 || E f|i,214 30 S 600 | 12 240 | 2352 ] »
P, Bl ol .8 160 pord ] | | = 3t 30 oy &4 = o L B 4 = 5t 3 474 L
‘ P N . 0| % 3 : o - g || e 1 2| s | 7 2] 20 | 20 s 660 o
Tobacco - - My ‘1 50 5 1 5 50 2 é 100 4 5 200 5 § 250 12:1 é et A%
T = = ™ = = = = = = =1 == = o - — s |
Y i+ Of sends b= < - ] = 20 | s0 1 o | 1 380 | 84 68-3 1,966 4
- g m«- EuE e - -1 15 20 | 300 15() |} 3% 2 | | 40 B | B0 - 1 L — 1 sep ] U 450 RN
‘_4{.: | - TomlNonfod Crops - | 100-3|""—"IBau ' 157 T ~han ] imie e ] G e o [aedt
Sl 1_‘- e ‘;-:;'_V;‘ e S gl = “'._. ‘3: o T 7—;" i jji‘i.y""-'é;'-"- SR [P - — — f .
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Br*b:.
Rate per Rate per 3 Rate per Rate per
Aren. |7 4o [Out-turn| Area. Kre: Outeturn.] Area. ARte: Out-tarn.| Area. "Aiste. Out-torn.
. : 02 10 920 240 10 | 2,400 174 11 1,914 214 12 2,568 | 212 12 | 2,544 932 11:1
- 49 9} 465-5 77 10 770 53 10 530 16 10 160 25 10 250 220 9-88
2 - 44 7 3-8 27 2 243 40 9 360 32 9 288 41 9 369 184 |. 882
= S 1 5 5 2 & 12 2 6 12 1 6 6 1 6 [ T 5-86
” . 44 8 352 49 10 490 111 10 1,110 58 10 580 33 11 363 295 981
= % a 8 24 21 9 189 20 9 180 12 9 108 4 9 36 60 8:95
T < 13 7 |* m 102 7 714 60 7 420 56 8 448 20 8 720 321 7:45
Bajra . = = . 47 5 235 218 6 | 1,308 139 6 834 170 7 1,190 80 7 560 654 631
Rice " 2 2 -| 198 12 2,376 24 10 240 144 10 1,440 325 12 3,900 a3 12 | 1,116 784 11-57
Maize 5 - = = 5 10 50 10 10 100 12 12 144 47 10 470 1 10 10 75 10-32
Pulses 5 : 3 7 532 15°5 108-5 75 535 50 350 45 315 2615
Smail millets " - - 10 7 70 1 7 7 9 7 63 104 7 798 30 7 210 154 7
" S - 5 a5 15 1005 — — 14 98 4 28 24-
Arhar (under cotton) - 4 — 5 | 45 — 5 260 — 5 155 | - 5 115 — 5 20 B 5
Total Food Out-turn -| 87 | — | 55105 788 — | 6,852 839 — | 7687 | 1099 | — |1000 | 639 — | 6607 | 3,972 =2 _ __
Gml"i“' as food at 5] maunds per o . 42377 — — | 58762 — = 6,454 - - 86652 — 2 5459°6! — — 80,199+,
. — — 378 — - 467,  — — 455 - — 635°8] — — 397 u| — — 2,313-3
w at 5 per mt. on out-m-n = - = 270-8f — -— 342°6 — - 363 = - 550-4f — = 330-8 — — 1,857 1
"“‘g" ot =l = 487 = — | 630 = | = 685 =N B 870 | — - 565 - = 3,237
Total . . 2 = — | 5378'5f — — | 879550 — — | 7957 - — |10,721+4] — —~ | 6752 — — 37,600+ 1
Surplus or deficit - - = +137 — - +56°5 —_ - —270 — —_ +9287°6] — - —145'7 — = +65°
Nox-roop Crops.
Sagar-eane - - - 52 80 4,160 28 (| 2,240 44 [ 8,520 54 [l 4,320 45 1 (| 8600 |  g23 | [| 17,840
- Cotton - - - 31 20 620 5 100 10 ) 200 14 ; 280 — : — 60 ¥ 1,200
,»  and arhar = 9 10 90 52 0 520 31 &0 310 23 0 230 16 160 181 1,310
Fibres 5 s 5 5 4| 20 80 — || 4 = v || 2 20 7 |] 140 3 ; 60 15 300
m 3 S - - - 20 = 2 40 —_ § —_ 1 20 1 20 4 B8O
= % = 3 20 60 1 20 1 20 10 200 15 300 30 600
Potatoes = < -1 = | 100 — = ;'4 ] 1 {f 2] 100 1 “;'i Lo | — |f &) — 18 (f & ]| 1900
3 2 30 60 3 2 90 7 210 a5 - 1,050 18 540 65 1,950
s 1| 50 50 1 50 1 : 50 1 o3| IR g s 4 g 200
= = s i, 7 5 350 — 5 = 1 ,§ 50 9 - 450 17 850
il 9 20 180 1 20 ¥ 140 [« 8 160 13 260 as 760
T 9 20 . 40 9 L 40 12} Ll 240 6 | 120 1 b 20 23 J L 460
-1 ns = 5,340 102 — | 3470 l 115 o 4,810 171 - 7,720 | 121 -— 5,410 522 — | 26350

‘.‘:'_].' e



AGRA DIVISION.

MurTEa. s AGRA. Eran. FARUCEABAD. MAINPURL Erawam. ToraL oF Division,
¥ T A - |
— . Average
E v |t Ovtam| Aren| FLCE outmrn) Ars. PR -t Aven | L Outurn v, PSR Outtu Are. (Rl P Outtun Aven. | Teof | Outis
Foon Crors.
- - -| so 12 960 | 154 12 1,848 | 106 12 1,272 | 183 12 2,196 | 152 12 1,824 35 12 420 | 710 12 8,520
- .. -1 40 9 360 69 9 621 30 10 300 | 116 10 1,160 6 10 60 | 25 10 250 | 286 962 | 2751
- - -| 55 o 495 74 9 666 21 9 189 | 22 9 198 11 9 99 27 9 243 | 210 9 1,890
- - - 1 6 6 1 6 6 1 6 6 2 6 12 2 6 12 2 6 12 9 6 54
mixed - -| 18 12 156 38 12 456 89 1 979 15 1 163 60 1n 660 | 66 11 726 | 281 1118 | 3,142
o - - | 120 9 1,080 | 146 9 1,314 58 9 522 11 10 110 | 118 10 L,130 | 115 10 1,150 | 563 942 | 5306
A - - | 220 7 1,540 | 236 7 1,652 83 7 381 95 8 750 | 100 7 700 | 110 8 B80 | 844 724 | 6,118
- - -| 82 6 192 | 156 [ 936 | 126 6 756 | 79 7 553 51 7 357 79 7 553 | 528 6:39 | 3347
- . | — _ — 8 10 30 15 10 150 | 28 10 280 | 28 10 280 24 10 240 98 10 980
- - - 6 12 78 12 72 25 12 300 29 12 348 24 12 288 14 12 168 | 104 12 1,248
= = -1 26 182 33 224 8 56 15 105 7 49 2 14 40 630
Small millets - o 7 — 1 7 7 2 7 14 10 7 70 4 7 28 2 7 14 19 7 + 138
- - 6 42 5 35 1 7 2 14 2 14 - — 16 112
* Arhar (undercotton) - | — 5 350 — 5 585 — 5 95 —_ 5 100 — 5 120 - 5 130 — 5 1,380
Total Food Out-turm - | 599 — 5,435 | 921 _ 8,452 | 565 — 5,237 | 607 — 6,071 | 560 — 5,621 | 501 — 4,800 |8,758 — 35,606
"‘ Oomumguon as frod - - - 4,197°5 — e 7,199 o — 4,042-3] — — 5,2843 — —_— 4,404°5 — — 3,846°7| — e 28,9741
s 3 Seed grain - - = — 29641 — | — a5re — | — siall — | — ‘aree — | — 5531 — | — 263-2| ~ i, 92,0528
~2h W - - e )| = — 273'8) — — 430-1] — — 267°6| — - 268+8| — — 261 - - 246°7] — == 1,797°5
-2 Food for cattle -l - _ 405 | — — 797 - — 465 - — 402 = — 496 — = 412 - — 3,067
k
) Total - - | = - 5,251'9) — i 8,883:7] — — 5,088-9) — — 6,363-2( — — 55346 — — 4,768-6| — - 35,8909
i Surplus or Deficit - | — — | +188-1f — — | —4317] — - +138°1 — — | —202-2 — - +86°4] — — +31-4] — — —284-9
I: 5 —_— /)
E‘ Nox-roop Crors.
Sugar-cane - -] 1 80 80 6 (1 480 | 12 | [ 960 | 23 | [| 1,840 s | 720 11 [| &80 | &2 [ (| 4,960
f‘ Cotton 2 = = -AB 20 860 14 ) ; 280 19 - 380 12 ) ‘240 18 . 360 27 ] ] 540 | 133 5 2,660 -
Ditto and arhar -] 70 10 700 | 117 < 1,170 19 s 190 20 - 200 24 = 240 26 260 | 276 2,760 4
Fibres = e - 1 20 20 4 = 80 2 40 — : — 1 % 20 = == 8 160 3
IS m A = 2 20 40 7 § 140 10 g 18 360 12 g 240 20 400 89 1,380 4
B « - -{ 8] 20 | 1200 | o 540 | 16 s20 | — — | 7|l B 4o | 14 l| 280 | 6o 1,380 i
5 Potatoes s | B - — - - = &1 - —: | & ] —_ g i e 00 | — ;' ) =l =t & — 2 (f 3 200
5@; Garden crops - -1 3| %0 %0 | 5 - 150 | 1 i 330 | s a 240 | 4 120 | 5 2 150 | 36 E 1000 ;
Tobaceo 2 x| 50 50+ 2 E 100 1 50 3 E 150 1 8 50 1 g 50 9 450
e s = = = = — L —_ 2 100 12 600 8 2 400 10 - 500 32 1,600 ¥
‘) i & seeds - - -| 3| 20 00 | 6 J 120 | 2 J 40 1 J 20 | 4 80 | — = 18 360 ¢
o, - W - - —_— 20 _ 1 20 L 20 1 20 E S— - — 3
/o s i) o e 4®
ﬁ!} Total Non-food Crops- | 131 -— 2,040 89 - 3,080 95 s 2,630 3,060
ol N '.._




Whesi, mixed - - =
Bar!

o = - - -

—

Meaige  «~ - .

n:i B
Miscellaneous - - -
Arhar (under cotton) -

Total Food Out-turn
Consumption as food - -
grin -

- -

f

Seed
Wi
Food

[ I Y IONT DN DN N U E S RN BN B

L TRRE Nt e

LN IR T S IO OO N N T O A )

L]

e -K -]

77 9

80 9

14 )

3 6 18 3 6 18 40 6 240 s £ i 1 6 6 47
86 12 | 1,082 31 11 341 150 1| 1,650 161 8 | 1,288 262 8 | 2,006 690
186 10 | 1,860 182 10 | 1,320 140 10 | 1,400 48 8 384 40 8 320 546
180 8 | 1,440 110 7 770 128 7 896 148 7 | 1,06 86 6 516 652
85 7 245 27 7 189 109 7 763 40 5 200 49 5 245 260
23 12 276 76 12 912 71 12 852 29 10 200 1 8 8 200
26 12 | 312 1 12 12 1 12 12 - = = — 8 s 28
3 : 21 3 21 21 147 20 140 8 56 ]
3 -.- 21 15 7 105 45 7 315 53 7 371 9 7 63 125
5 35 = = = = = = = - 5
e 5 255 - 5 205 - 5 75 - 5 575 5 185 -
721 — | 7445 505 — | 5041 | 1,008 - 3,595 666 - 5,515 618 — | 4735 | 3,518
= — | 6647 - - 38174 — — | spo2s1| — — | 4002] — - 30428 =
= = 4268 — — 2017 — — 5992 — — 8365 — - 3838 —
- = 3761 — - 252 - — 4797 — — 2791 — — 2359 —
= — 637 — — 409 - - 772 K - 585 — — 562 —
= — | Bo869| — — | 47701 — — | 9879 = — | 5205 — — | 4229 —
== — —6449| — — +2709| — - —284 - - +310 - — + 506 =
9 80 720 6 480 12 960 = n il = 5 | | 400 32
25 20 500 4 < 80 10 ) 200 12 240 27 540 78
51 10 510 41 & 410 25 ® 250 115 © 1,150 37 370 269
2 20 40 2 (| £ 0 IR 20 1 20 2 40 8
33 20 660 2 E 40 2 ] 40 — % o 1 |k 20 88
ol (= (. R - VI e | T FEY X R | 4
14 30 | 430 9 || 2 570 0 || 2 300 2 || 8 | o s || 8 00 48
1 50 50 1 50 2 100 1 50 1 g 50 .6
7 50 850 4 .§ 200 6 800 1 ,E 50 - & = 18
3 20 60 1 20 25 500 6 120 80 1,600 115
= |8 o= | = = =10 {l 2| Sl i w8
189 — 4,190 €0 x 1,890 97 —_ 2,830 139 —_ 1,710 161 8,210 666




JHANSI DIVISION. G -
5 Juaxst, Jaravs. ¥ Laurron. ToraL or Divisiox. SEhin g‘”‘“‘ OuL Tl 08
Rate fr Rate per Rate Averge
Area, Acre. | Out-turn. Area. Lk, Out-turn. |  Area. per Acre. Out-turn. Area. Rate ‘::.‘ Out-turn. | Area.
{ - - .
- - 81 8 648 3- 8 24 84 8 272 118 8 944 3,145
- - 1 u 9 4 9 36 4 9 a6 9 ' 81 240
- - 48 74 360 83 73 6225 24 74 180 155 i 1,162:5 1,281
- - 1 6 6 5 5 25 — 6 — [ 51 - 31 103°6
- - 48 7 336 252 | 7 1,834 17 8 136 327 7 2,306 1,817
- - 2 9 18 23 7 196 — 9 = 30 713 214 1,525
- S T 6 462 75 6 450 23 5 138 175 6 1,050 2,600
- - 13 s 63 53 5 265 _ 9 — 66 5 330 1,758
- - 2 8 16 1 8 8 12 10 120 15 96 144 1,309
o Maize - - - - - 8 —_ = 8 —_ 5 10 50 5 10 50 442
f Pulses 1 ol - o 1 e = 10 70 0 [ 70 656
b Small millets - - = 27 7 189 4 7 28 76 7 532 17 7 749 4285
E Mi e b -] = = — - — - = gre
'E, - Arhar (under cotton) - - — 5 65 —_ 5 190 — 5 6 — 5 255 -
E Total Food Out-turn - | 300 e 2,174 518 — 36785 205 — 1,534 1,023 - 7.386'5! 16,1616
" ion as foed - - - —_ — 1,827-3 —_— — 2,3258 —_ — 1,222-4 — - 5,375°5 —_
F,' -~ Seed s - = = — _ . 1693 — —_ 3185 — = 996 — — 5874 -
fi % |7 - - - — —_ 106-0 = — 1778 - - 727 - — 3565 —
B Food for cattle - * - = — 262 — — 435 == — 182 - — 879 =
i -
[l Total - - S = = 23646 — - 82571 — — 1,5767| — - 71084 —
B, Surplus or Defieit - . - = |f = = = i e — = = = = meELl =
Wi
” Nos-roop Crors.
Segar-cane - - - - — RO E 2 [ 160 6 N i 480 8 | [ 640 4776
Cotton . . - - 15 20 300 a0 . 400 2 ; 40 37 Es T40 4560
»» oodarhar - = = 13 10 130 38 -4 380 — w — 5l 510 8076
Fibres - - - - 1 20 20 1 = 20 —_ ? —_ 2 40 64'0
i < & - - — 20 = = - — - - — 1926
F - - - 5 1 20 20 7L 3 140 — o - 8 | 4 160 390-2
; Potatoes - - - = — 100 —_ — 5 _ — = —_ - . — 155
Garden crops - £ ¥ 2 30 60 6 ~ 180 - e — 8 - 240 1790
B =y Tobacco - - - o -— 50 — 1 j 50 — E — 1 g - 50 321
-~ gn - - - e e 50 - = == i = — b = 670
7 Oil seeds - - - - | Sana8 20 560 7 140 37 : 740 72 1,440 8113
5| Miscellaneons - - ST s i 20 = =% [ U - | - s | - i | - 535
 SF Ol L Total Nonfood Crops - | 80| — 1,090 s2 = ' 1,470 | 8 | = 1,260 187 — | sew | 3o
¥ X - . . {. :
- = ¥ ¥
¥ - LI ‘t .
& - » Bey 1 By -
T - 3 ! -
o _ P, e
T o - v B fe- S Lh o - T b 4 5N - o R S 1! = = B o
L2 i e e TG e 2R e e 57
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ment. They are taken chiefly from returns whi

mdbydimid'oﬁm{in Form XLL B.), and
, ubtitted annually to Government through the 1

- of Revenue, Theymnotharaiudedasbeingmo

w best approximation to the truth which col-

el are able to make. The preparation of accurate

ral agricultural statistics, such us those indicated

g question, is at present impossible in these

provinces.

Really accurate agricultural statistics could.only be
collected in these permanently settled provinces by
detailed inquiries great extent, following u cadastral
survey, and involving much delay and enormous
expense to Government, Intheabsence of any village
organization, such as that which exists in the North-
Western Provinces, it would be necessary to entertain
a special and costly establishment to record the infor-

 mation required.

As produce per ncre, so varions are the soils,
so different i# the rainfall, so numerouns are the modes
of cultivation, ‘the crops and their ont-turn in the
variots districts of Dengal, that it is quite impossible
to fix uny sbsolute standard figure representing the
average out-turn of an acre of land under any given
food crop. As n rule the cultivators themselves do
not Kuow it with any tolerable degree of accuracy.
From such experiments and inquiries as have been
made in from time to time, and after analysing
all the statistics available on the subject, Captain
. Ottley, R.E., came to the conelusion that as regards

rice—the great staple crop of Banlfnl—“ the average
out=turn for n number of years of all elasses of land will
he about 15 maunds per acre.” This may be accepted
ug the nearest possible approximation to the truth,
but not as a safe basis for calculation. As regards
. export from, and import into, his district, a collector
can only say generally whether grain is going out of
or coming into it, or both. If there is a railway or «
navjgable river running through it he can roughly
gauge the imports and exports at certain fixed points
and obtain figures which may be of use to him in
forming a general view of the state of his district:
beyond this he cannot go. Xven if funds were

available, trustworthy agency would be wanting. A
N of inter-distriet, ¢ registration, by which
~ the exports from and imports into ench district could
be ascertained with any degree of accuracy, hns never
%uen attempted and wonld be quite impossible in

An attempt has slread

statistics such as those mtg

been made to wx;rk out
cated by the Committee in

%
N

vl L R SRS T e

* their third question, The result is

' famine of 1878-74."

L . 0 e T ey '.Jd. s L e
TS ANy VA [V G LTI I [ SR

of over 300 pages by Mr. A. P,
statistical review of the relief in the
' districts of Behar and Bengal during the
Such figures as Mr. MacDonne
worked out for production, consumption and export

have been reproduced in the statement on the £ollowia

page, but as, after a careful and laborious examination of
all the sources of information available, he rejected all
the others as worthless and liable to mislead, they have
not been here worked ont for the Commission, Mr.
MacDonnell has, intthe introduction to his work, fully
explained in detail the by which he has
arrived at his figures, and it is not necessary 1o
recapitnlate them. He says, “ No other character,
however, than approximations to the truth is claimed
for these estimates . . . . . This question of average
rates of produce has been one of the most perplexing
with which 1 have had to deal.,  One maund, more or
less, per acre may alter the complexion of a conclu-
sion.” A glance at Appendix No. III. to Mr. Mac-
Donnell's work will show how hopeless is the task of

* arriving at a safe figure of produce per acre amid so.

wide a range of estimates ; when it is considered
that the figures for the consumption per head of the
population are merely approximations, it will be scen
how impossible is the task of attempting to give
accurate and reliable agricultural statistics without a
oadastral survey and detailed field to field inquiries,
As the settlement of these provinces is permanent, the
cost of such a procedure, which is the only one by
which really reliable figures could be obtained, would

perhaps be out of all proportion to the value of its

results. It would give no increase of revenue; it
would alarm the people, and the landholders would
throw every obstacle in the way of our obtaining the
information sought for, .
In 1872-73 special inquiries were made by Native
deputy collectors with a view of colleeting agricultural
statistics for the selected districts of Jessore and
Rungpore. The results of these inquiries are embodied
in two volumes full of interesting and useful informa-
tion, but as it was not based on a cadastral survey it
possesses per se little or no real statistical value, This

e- entifled “Report on the food grniusnppl:;:,

method of collecting agricultural statistics has not

therefore been extended to other districts. The mode
of procedure adopted—whereby deductions are made
for the whole district from the resulte of inguiries
made in portions of it—is nof adapted to a province
like Bengal, where not only each distriet but also each

pergunnall of every district, may preseni features -

differiug essentially from those of ngighbouring and
adjoining districts and pergunnahs.
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Gnlnh. Sunm'r showing the Averice Provuce and Locar Coxsumerion with Amount available for Exrort of Enm.l Graixs in the Cn-rn? l’wmeﬂ
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prepured by the patwaris

W en

akep o get _ . .
those districts where there are no patwaris, to obtain

~under esch kind for fields long under eultivation

- pretty correctly given. Where two or more

in ‘the swme - field: the difficulty is li‘:
t -] .

nre grown in the s
inerensed ; andi probably in distriefs where

Jands are sometimes omitted for a year or so.

under stated.

reduce the out-turn factor.
within the mark as to average produce. [
Aor each head of population, men, women, and child-
wen, 5 maunds each per annum, or daily for a man
134b., for a woman 1 Ib., for a child § b, This on
~_our population gives close on 5 maunds. To this is
' oa for seed, rice 14 msund, wheat 1 maund, and
§ maund, for each area cultivated. Provision
has also been for wastage, food for cattle, &c.,
~at 4 a maund < vzll;‘h po;;u]atioz‘:i. The vogt;:sfli;lhes,
“ generally con ith the condiments, with fis
and mﬁkl fgﬁu now and then obtgined, give a fair

3
~ addition to the grain sypposed to represent the average
Sovmumplon,

. No deductiont has been made on account of the

" jungle fruits and gums, and roots, always available fora
part of the year to the forest tribes.  Again, as a source
~ of food supply, mhowa is of very great importance.
# I have done my best to form an estimate of the
" quantity which, as a mimimum might be consumed
., Wi ry years ; but I cannot venture on figures.
_ In Betnl it is consumed for gome three or four months
ﬁ t_' year by those who eat it, probably every other

f
o

.

“Phe following extract of o letter just now received
by me (7th August 1878) shows how mhowa is now
.+ © -regurded in the Seoni District
“1 gow beg to submit for your perusal two petitions
submittéd by Kallars of Lakhnadon, praying that the
rate of duty on mhiowa may be reduced.

~ “They the high price at which mhowa is sell-

“ing, owing partly to export and partly to the fact that
it sy langel umﬁ food ; also that the price of 20

seers of mluk is Ra, 14, or 4 annas per ¢ kuru,

" ' “They also beg that Government will supply them
- with mhowa. ¢

“ Inguiry made here shows that the following maha-
jans have exported mhowa to Nagpur and Kumnptee as
t ;

Te—

Exported. In siouk.
Khandies. Khandies,
Mudhopershad , - 1,000 100
Murlidhar - - 500 20
" Ramji, Marwari - 1,600 100
Sewaji - - - 200 —
Sookh Lal - - 1,000 100
Moona Lal - - 200 —
Kirparam - - 800 —
4,900 320

Tho tables e Tounded on the_anul villigo

t ~ showing -tﬁ;;h L
Itivated in each field, Great trouble is
patwaris to give correct returns, or in

- ‘others have done the same. NG SN e
. “The consequence is that the price of mhowa has _
enormously risen, bﬁi’if in many places 5 or 6 ARG
* a khandi, and the Kallars who have been ateu %
rupees a khandi feel the e

as they afe unable to

them from the malguzars. Probably the total areas: o buy at 1 pupee to 2
are

e | severely, especi
eroj moen;, liqﬂbr,ng
of cultivation is rapidly extending s the newly hroken
~cordingly 1 am inclined to think that our area is
The averages of produce are taken from the “settle-
ment veports, and represent the produce of average

good years. In a few cases experience has led us to
1 think our figures are

" The loeal consumption has been caleulated thus :—

ing to the generally hnpovanﬂ

condition of the drhxlu'ng classes.” : L’_'_ &

From inquiries nt Nagpur, it appears that much =~
lqhb;!:]inwnded for the Bombay reslglenc , but couiy
termanded, has accumulated in thedty.g o y:oh
. portion was despatched by railway. Such purchases
~in the Satpura distrigts wonld be likély to create
alarm, if not panic. oL by | _

I have made no deduction for this large substitution
of mhowa in place of ceresis, and this will, I think,
compensate for an unknown or rather uncertein incre- .
ment to the population since the WF' the census of *
Junuary 1872, =L L :

There is also some amount of eultivation in the nn-
setiled Government waste lands, which now produces
grain and other eropsyof this I have no statistics,
and its produce bas been excluded from the state-
ment,

The Settlement Officer of Nimar in 1870 wrote
that the district imported a considerable part of its
food. 1, therefore, am doubtful of my figures for
Nimar, For the rest, I consider that we have fairly
reliable statistics, and I cannot see any way of im=
proving them till the Central Provinees Revenue Bill,
now before the Government of India, shall have been
passed.

' Since writing the above I have received the follow-
Ling account, based on the experience of the Native
Assistant Commissioner for the the Balaghat District,.
Out of a total population of 325,000 people about
100,000 people use mhowaas food from June to April,
and between 70,000 and 80,000 maunds of mhowa
are thus consumed, the daily allowance may be stated
at about 4 chittacks. .
Of the ‘minor forest produce about 5,000 maunds of
semat* and kanhikund} are used for food. )
About 80,000 maunds of cereals may be deduocted. »
That is, it is estimated that the saving of cereals
through the consumption of the crops of mhows and
forest produce amounts to 2,962 tons annually. My
own impression is that it is very generally consumed
in ordinary years from the middle of May to the end
of September, and then forms about a third part of
the food consumed by those who at all nse it as food.
In Sangor the cost of mhowa is now twoand a half
times a8 high as is usual, and in Hoshangabad the
Kallars are in difficulties owing to the enhanced cost,
although it is believed that the crop was far from
scanty. 0 }
* The Deputy Commissioner of Sambalpur writes :—
“There is at present not sufficient information fo
enable me to submit an estimate of how many peo
make use of mhowa as food. Mr. Russell (late setile
ment officer), while out marching, evidently
some inquiries, for in his diary of the 10th Februa :
he writes : ¢ Here the staple rice is supplemented by *
mhows, which in the jungly parts constitutes the
only food for about two months, sub-jungly for one
month ; other grains, beans, &e, foranother month ; and
in the very wild parts, roots and tubers l?lhnblmg
in appearance sweet potatoes.t & 1 ©
“The Raja of Rehrakol told me that in his state

-

- ;;1. e

41t is also undoubted that zamindars have made one ever died of hunger, because the jungles furnished = -
large purchases to feoq their tenants, for instance gmple supplies of ﬁ-ui': roots, leaves, gc‘;m]“g oy
= they subsist when grain is scarce and not within th &
* Total population - - 8,201,519 reach.” AT B ¢ DRI ; SN i
Foest == - 1,404,087 ' v ¥ R
Bhil, Bhilal, Kol, Kurku, Gond, Meria, Khond, Byga, Barras, | ria - = e
Sond, and others, { ; # Bombax malsbarioum.  # Tuccs piunatifida, (1) |
- G R
. !1 & : . bl . )
‘-‘Ef':" "-TJ:.;"E:..&;::Ls"':-.f;ﬂ?rl. S : Leﬁ*—’:&-— oy -—__31_-, '—'_.':t;.v&’-‘-gé;:"' £ ;i: _.ﬁ'll-ag-r--".:-.‘:";:n-i LATES '-"';d-if:'—*- S
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¥ ':';l'i: ﬂ:oﬁallowing : %bles'[ give: lst the average area under cniﬁjhtion during the past four years;

2“« the estimated out-twrn-and conswnption of_,.grain,‘pd the surplus that remains for export.
- - ‘u"".' .

VY At I T, YRR A 7 .,,1
'L . .--..:.’ ¥y [ c : ol
3 A0 Syl : ,_ﬁa " AveraGr CULTIVATION in each District. ¥
T L . - o - R ?i__’
o - . . Mu..e“nﬁ' " ; 4 _' i Othar Crops,
: I'.' : - Ty ,u‘l ") T - - L i '. - s &
:  Distrlets. . $ by g g ! _ g
4 1 v p - ¥ i
k ook | 1R ¢ | i
b —— E ! | T %
b IO R L I ‘ | .m
‘-ﬂ <0 Ammotl -« s 6se | 9,797 | 1,240{10704 1,070 041,050, 49230 01,798 | 86,700 | 16,088 11,450 -
% Akolal- - 8600 10,570 | 20887 | 407 23,000 mi BLLOTY SO0 407 | D00 (16240 860 31
L _ ‘W’ - | 100,870 s 085 | 15854 'r.m‘i.mm B 200473 16727 | 1087 | o820 1,289 0180
© o wdldana - | seesssl dwree| shaso, 41748 | 632y 0165] 2500 0 S0sm| 18,090 | 214 | 4 i
l MWy < onr m* 827080 830 | 15,808 z.m"m.ml m'l m.m‘l oannsd| 18,557 &en 205 RE
=1 el z mul ms.m\ m| 67,045 1ms~m.m{mm; GE3,080 184210 2,000 u;j; 24,500 umi i
:.‘,',‘ Total in piro- MM‘ SU8,388) 111,503 185,728 mu‘rwnz‘ umin@um}l.amml 160,798 uga"'m 70,824 53,5971 87,
vinoe, I~ " | U
- ; ' B. ;‘~ i
GENERAL STATEMENT showing the AveEracr Propuce and estimated LocAr Comum(?*wiyi amount s T TN
availa Exronr. v i
.. . 4 d o
O | R R R
= w‘m’l E b%gmmn Eé Ij\ﬁ‘l‘?yﬂ_ Produco of sach Grain in Maunds, |  Joeal m‘“’u‘m e .A l hrz . *', ."
| Othor II -é:E ] | L ¥ Other lll;lligldn‘ldta . ; :.
TV . i v ! Bl o |88 i A = I
ti:‘ ; y Jowars | heat A ! 2%2 'E E g 5 Jowari, | Wheat, = Total, wrpe;nd \ P " ux
. | H 2 Aunwmn. [
4 5 Luv ' ' 1 ' k-
' ’I‘uhlln'prhvlnml 5,000 49888 | 462321 (3200,215/420 [R50 1250 11,780,100 ~1,m.mn LAb075814,700, 928 11,158,270 |
i’ L} !
; "4 . I § N
e The area returns are compiled from returns ren- Colanel Nembhard, in referring to thegeexperiments Be
ke dered by the village patwaris, and may be accepted  wrote as follows :— - ;‘ " s
s Sorréct. , ] . “The land which yielded 1,842 Tbs e stated by 4
B ?f.ﬁle other figures are merely approximate estimates.  Colonel Elphinstone to have been superior, and
© The district estimates of the out-turn of produce it had been manured. T'he lowest yield met with by ~ ~ * 8
B vary very greatly. ~wamyof these officers was 415 lbs. Mr. Pm'hi’mmn s
" i . 2k ~_ experiments were carried out in the Morsi Tujuka, | g
’ ’ I 1866-67 the estimate for the chief crops was us where the soil is good and retentive of moisture, and
. it will be observed that his avernges are higher than N
e B those of any other officer. "

“As n rule, I think we get ugoodi’nﬂmmﬁa ; i
from respectable landowners, who are civilized enough w8
to know that our inquiry proceeds from no motive ..
inimical to their interests, as from any tests which we -
ourselves have the leisure to apply, and from them 1 PN
learn that an acre of millet (jowari) grown on fairly v
good land, and in an ordirtary good season, yields from e,
9 to 10 maunds of grain, say 800L This would be e
in the better sorts of the valley, Of course in the:
thinner and poorer soils of districts above the Glats S
the avernge yield would be much smaller, probablynot =
more than t 5004 . B iy rem R

-~
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B0V, CONDITION ‘OF;'THE COUNTRT AND PEOFUE OF I¥DIA.
2y ’ S8LL ¥ w day, a woman about the same, and an infant say
m:. St Rainfull : o mf'thatgmﬁﬁy,mymataig,— gy !
A ; Jownarl, | Whest, | Gram. For one man per annum - = Gémdn.
- For o%cudmn per dnnfm - 6,
Inches. | Lbs. | Lbs, | Lba, For one perannum - o 3 >
. m Akoln - ] _:07 g : : ‘ , | e—
B AT ] 815 ) Total '~ @ =~ 18 4 s
o |Amemott .| 40780 = o 181 ol e N mp— ’
| w7 - Average per head for three persons 5 maunds.
TS [ A ) P gy GO The crop satistics given at h 3 of my,
w | Amraoti 10 { mr = = report do not profess to include the arcas of jagir and
202 - 111 inam lands; but there is some reason to suppose that
% g = the practice in recording these sta;isﬁes has varied iﬁ
aid | kkoly - - i 507 - —  different distriets, No specific information in regar
| s’ I = = to crop statistics of jagir and inam lands is, however,
804 = =" available. i 00
» | Amraoti 8761 { o oy S0 I now append copies off Statements 171, and IV. of
s 300 - the Commissioner's Revenue Report for 1877-78,
157574 | Akola - .| ®a { 412 ﬁ $ which contain later and fuller information than I was
— previously able to give:—
. Aveonnsyl 8§ 39 e Statement II1., showing the p of cultivation

The soil of the farms was not very well suited for
either wheat or gram crops, and the ont-turn of these
was probably smaller than iz generally obtained from
ﬁe‘ﬂda in the valley of Berar. My estimate of the

. average oulu.-tum'ff grain crops based on the above
figures is— e
' % .8 Lbs.
- :‘T‘?wﬁri B pric  a 320
heat - - - 250
gov Other graing - 250

“ A table (Statement L) showing for each district the
population, revenue, total area unculturable and cul-
turable, is appended. 1t has not been possible to show
separately in this the particulars of land which,
- although held on a cultivating lease, is kept for grazing
by the holders, .

Rt entall. gives the particulars per district
whieh s&uﬁz f;. in my L report ggve for the
wholé provipee, I have, however, still ndhered to m
own b mmf the average out-turn per acre of eac
crop. Theddistrict figures on this head vary® so much
that it is impossible to accept them.

i ily estimate,of an average consumption of 5 maunds
ol grain ead per annum was based on local
inquiries which seemed to show that adults eat about
-20 ounces of grain per day.

According to the Census figures of 1867 there are
i Berar:—

_ﬂ_

—_ Male. } Femnle, Total.
Adults - 781,142 704,232 1,485,874
+infanta - B 428,000 874,180 700,101

+ Under 13 yoars of age.

The proportion of total infants to total adults is

554, or, roughly, there are two adults to one infant,’

Calculating then that a man eats 20 ounces of grain

* As an example of this 1 here give the district estimates of
jowhri out-turn i 1877-78 ;

Estimated Out-turn per Acre,
Lbs,

Amraoti - - - 442
Akola - - - - B2
Ellichpur - = - - - 874

4 Buldanpn - - - < 86% 3
Wun - - - - - 8b0
Basim - - - - 70

during the year 1877-78, gives the total cultivated

aren of the provinee at 6,911,589, which is classified
as follows :— ¢
In reserved forests - - 10,259
In izara, or leased villages - 825,725
In jugir villages - - - 228,306
In palamput villages - - 5,264
In other villages - - - 6,342,035
Total - - 6,911,589

Statement IV,, showing the area under each kind of
erop in 1877-78, gives the total area under cultivation

at 6,470,087 acres, and the difference between the two

returns is thug accounted for by the Commissioner :—

“ Between column 7 of Statement IIT. and the
total cultivation shown by Statement IV. the following
differences appear :—

Ellich-
pur.

Amesoti. | Akol. o | wan,

Oolumngs, State- 1421736 612,020(1,308,807

ment A.

Btatement IV, « 1,281,240/ 607,006(1,122,7241,048,070/1,041,030

Difforences - 140,400 10,820) 56,108

4.033] 180,089

“As the heading ‘ Cultivated ' in Statement TIT.
means ‘occupied for cultivation ’ these differences
ghould indicate the amount of land retained by occu-
piers for pasturage.

“The Deputy Commissioner, Akols, explains thai
of the difference in his district, 1,809 acres only
represent occupied land under, grass, theerest being

due to the omission of jagir and inam lands in State-. ‘

ment B.

“The small amount of land retained for grass in

Ellichpur is said to be attributable to the proximity
of the Melghat jungles, to which cattle go for grazing.
“The Deputy Commissioner, Buldana, after stating
that of the difference, 186,088 acres in his distri
121,957 acres consist of indifferent and grass land in
the khalsa occupied area, goes on to explain that
while Statement A. includes jagir and inam cultiva-

tion, Statement B. includes nothing but dg area
sctually under the plough in_ E “that the
i 64,126 acres of di may be put down

to the cause.

Bagim,

1,005,105(1,100,141 k

“The largeness of the figures 121,957 which, aftec ‘,;

this explanation, represent land reserved for

gests a doubt its mm 'y, Pt it is :mpud.b:lli

without delaying this vire further now,

* A boy of will eat more than 8 maunds, but this #4
is made oung infants eating no grain, 2

tp. 4 t HL the total only has heen
given, and' has been re-arranged wnd compressed,

1

T g ST
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than, j
h 5 of this cblwr 1 should

Irrigation fell aﬂ'ln‘lﬁ?ﬁ-’fﬂ and itia possible that Crwse.
' sy Colonel Alexander referred to tho returns
this statement in other dis- year; but even if so his figures do not tally
Commissioner’s, ,wl.tlfl are as follows :—

Arxa under IRRIGATION in 187778,

for that

!‘ t.hem to be. pe b
. u ; - ;
‘not dwell further on figures, the accurscr < .
of which might be in some districts doabtful, but will — Wardand | Timiel | WG] e
merely invite the attention of deputy commissioners o
to the doubt expressed above, and ask them next year it
: - to present figures which shall be thoroughly relinble ~Awmraoti - - - 1,081 15,451 14462 e
i mgml.m the occ;ﬂmd aimelgfds unde:] grass, ofInfar- Akols -« . . 800 11,260 1240 I
-. mation m;m this 3?“ 15, 1 n scarcely say, VETY  Eilichpur o - 0,030 4,198 18,108 .
e Anom&%r;ﬁhe Commissioner's Revenue Report for ~Buldann - = -1 665 el B i
Wi 1876-77, the following was the extent of land under ~Wun i s om 2078 2,700 760 T
N irrigation, and these are the figures which I adopted, pasim - - . -| 10182 8,387 18,549
Er : A 30,751 A B0
o Bl RienYand | Irrigated —
it Acrez. | Land Acros, |TOtal Acres.
B : , Deputy commissioners have been asked to furnish -
i Ambmoti - - -] 1,080 W6 | 1008 information regarding the number of wells ‘in theie
& Akola . - 508 weel | 2078 li 111 hortl 2
- Ellichpur - - 780 KR53 16445 distriets and 1 hope shortly to receive their reports
A Buldana - 2am o064 | 2765 on this point.
s Wup - - -| @ | a8 | oA é
“t-_ : Basim . - 7,20 | 8,004 16,810 Y
e M5 | 50,241 | 101,080 G
.
r 0
. STATEMENT 1. R
L e TasLe showing the Porurarion, Area, Laxp Revesve, &e., of cach Districr in ﬂw HypERABAD 4
| ABSIGNED DISTRICTS,
¥ * Ania oF LAND 1% ACRES, LAXD REVENUE,
' Unenltu- Doduction '
Distriots. Papulation, Arilo  [eableinolud. tGross | Gross |onAccount | Ney | Remnrks,
Cultivated, | Unenlti- | lng Land Total. Amount | Domnnd of | of Jaghir, | Domand (v
is | vateil, | taken up by Aswonsed, | 1870-77. | Villnigo BEx- | 18777, s o
2 | l Rivers, &, punsos, &o. ¢ 4
Ill.i. " | N . NN [ — p—d o ‘
[x % ' R, Rs. s, Ra, :
g Amraoti- - -| 50138 | 1ue02e8 | 201876 | 110565 | 177G | 10MLE57 | ISGLLO0 | 247561 | 1514008
S0 Akalas o+ | e80T | 1414788 70578 | w8 | Loeselo | 17 | 1830483 | 220 | 154008 % o
t Ellichpur - -| oo | Cowoem | sisese | ccomz | vsosem | 0ass | oasam | Lozsss | 7dome ' s AN
.“-'._ « Buldana - - | 306300 | 1,531,871 BILEI0 | 253075 | LTRGES | 100,042 | 0560 | 178,02 1,77.1100! % 4
Ry Wun - - | 8gm7ee | 161212 | saes0 | 080809 | 2600761 | 500030 | 405840 76808 | 080047 " " |
& Busim - - | eresrs | naeeso | eerass | emme2t | nsozess | csesen | osvrsae | oa2eese | 4870 » b
™ P - X . -. T
¥ Tatal - - | 2,207,060% | 7,000,0004 | L447.204 | 2,601,800 | 1L24S076 | 0407000 | (825835 | 1074102 ﬁmﬂ ,‘. .w
* Tliese are the Convus figures of 18067, as modified by nﬁlmuq-umu m;rllurinTchu_lm. - Y
flnu!mlln Jnghirs, ok
1 Jaghirs have not been assessed.
., 8
y STATEMENT II. L) .
GrNERAL STaTEsMENT showing the AveErace Propock and estimated Locarn Consumerion, with amount 5
' available for Exronr, ol
I‘i.i. &Eﬂf‘mﬂ | '“uw, Produco of each Graln Loeal Consimption in Availablo for i_".
R " in Maunds, Maunds, Export, =
ores, al- J;
Food 1 Boed Remarks, %
nhlnmldn ni 12 §
Jownrl. | Wheat. Gullm. por Ih.un Total. g e
annum. -1 i
4407 302,108 110 06,247 m«n' :o.mi
207,087 282,715 14,280
1 - .
BAAM 2640
2408410] 102213 115,265 1 20,608,
n.sul 1,461,408 m.u:} .-‘ L

mmlJn.uwu
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of the year, and that of

the previous year for
comparison. :

\ P I L Y G
~ CONDITION OF THE COU: ik,
A - e e et MBI o b e e fend
A , LA STATEMENT L.~~~ ' .~ e e, i
2 N i i
Starexent showing the ProGruss of Corrivariox during the year1877-78. Rle |
Details of Column 5, e ol i !
{ y column 6 b
3 Un- Ralance or column 4. L ’
i Arca. Aren, 7 -
1876-77. | 1877-78. | 1876-77. | 1877-78. | 1876-77. |1877-78,
1. 2. 3. 4. 5, 6. 7.
Reserved Forests - 780,101 bd1,458 188,644 177,366 178,383 11,438 10,250 6:0 54
Integral woste villages | 300,608 | 255774 | 148,920 | 144,528 | 143,920 95
lzarn villages - - | 887,721 | 400,077 | 487,649 3,788 | 161,922 | 467,108 | 825725 55°8 | 66'8
Jagir  do, -| 880,548 | 115255 | 265,288 36,322 36,077 | 236,976 | 228,306 89°8 | 86:6
LD:E: do, - | 8,852,506 | 1,482,194 | 7,870,897 | 1,000,471 | 1,028,361 | 6,180,911 | 6,342,085 838 ' 86-0
Palamput do. . 7,444 2,180 5,264 i 5,264 5,264 | 100:0 | 100-0
Grand Total - ;u.aaa.m 2,796,933 | B,461,164 | 1,452,475 | 1,540,563 | 6,001,702 | 6,011,589 815 | 81"
P STATEMENT IV.
Showing the Acreacr under each kind of Crop in 1877-78.
Grain, Acrenge, Per-centage, Grain, Acrenge. Per-centage,
Kiartr Cror Rant Crov—cont,
Rieo a : = 30,751 048 Lac - - - 65,155 1:01
Jofr - - - . 2,508,041 40°15 Linseed - . n 216,891 a:35
Bajra s - 157,671 | 244 Kwide - - - 58,102 0490
Tur - - - 90,269 1+40 Wattana W om s 21,102 0-33
Urd o i - 18,009 028 Masur - - - 28,941 045
Moong - = 5 4,781 007 Gudmul % 4 = 51 =
Cotton - - - 2,078,269 32-12 Til - - - 825 001 h
il - - » 154,558 2:39 Coriander - - - 1,506 0 e H
Tobacco - - - - 17,060 0-26 Opium - - - 1,887 008
Kurbal - = - 87,416 058 Joir - - - - 6,768 010
i - & = - 188 -—
m = s - 21,970 084
) ﬂiﬂa . " 6,389 0-09 Ganpexy Propuck,
a i - - 857 001
Kulthi - - - 108 - gemunl - - - 103 —_—
Huolga - - - 1,025 0+02 unvas - ] - 724 001
mgg:m - - - ’03; -— Plantains = - - 1,090 0-03
Kutki - - - - 61,742 095 Yams = « = = 211 -
Chillies - di e 19,488 0-30 Flowers - B - 23 ==
Bavreo - - - 2,208 G038 Vegetables - . . 9,814 0°14
Ajwan - - 40 - Grapes - - - 1 -—
Castor Beed - H - 10,490 0186 Garden produce - - 11,476 0+18 -
Eide' L b s e 1,029 002
- - - 74 —
W, %N_ o > 9 " MISCELLANEOUS. :
Ground Nut - - 2,146 iL _ i
e B B ¢ -~ us | 32
eric - g - 2,889 0°04 woos o - s
m - 3,401 0:05 g n = = = 4 -
- - - " - Cummin - - - 10 |g y—
Hemp B = 18,040 wa g;.gn-cum - - = 4,772 0-07
- - - 47 —
Rant Cror. Al - 2 ek 15,042 oss ®
Wheat - - 524,454 §°11 - -
Oaty | = & e e 162,184 2:51 Total cultivation - 6,470,186 100 =
“
ROMBAY. - R
The following statistics will be found in a tabulated 2. Tho area on which each of the products of each
form in the Appendix of the Bombay Administration district was cultivated in the year of report, A
Reports. They are compiled from the returns keft 3. Extent of land under cotton, and quantity of
in the villages and talukas, The return of culturable clean cotton realised. . = !
land is accurate and the others approximate. 4. Prices of the products ut edth : i
1. The extent of each description, i.c., irrigated dry The following statement, compiled from the Admi- 4
crop, &c. of assessed culturable land in the Govern- nistration and Jumabandy Reports, shows the eultur-
ment villages of each district, with the cultivated area  able avea of Government land (figures are not available

for \d 1and), the ares in occupation, and the
area cropped in & good average year, 1878-74:

b
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GOVERNMENT. LaND CULTIVATION SraTEMENT, 1873-T4.

Culturable Ocoupied Dm'd“" ‘Leaves Add twice
Government | O ;d Cropped Cropped
Acres ol Acresand | T e, Acres.
; ! Grass Land.
j 15 9. 3. 4. 5. 6. 7.
) 1 | Ahmedabad - - = 13,24,083 9,351,738 84,260 0,17,478 9,020 9,27,407
.' : mﬁum - i 7|} 760200 | 556,787 55,042 | 5,01,605 18,785 |  5,20,480
4 | Broach - - |7 477288 4,564,045 48,202 8,90,848 271 [ 3,9L,114
! 5 | Surat - - - 7,51,899 6,37,920 | 2,12,518 £,25,411 87,728 | 4,63,134
6 | Thina - - - 10,85,021 9,77,227 4,02,201 5,24,036 S312 5,30,248
7 | Koldba - = - 4,74,495 4,782,674 2,038,176 2,608,498 7,274 2,76,772
8 | Nasik - - - | 208,744 15.97,752 2,07,770 13,809,982 6,635 18,06,617
9 | Khindesh - - - | 8440815 23,063,008 2,28,838 21,584,256 1,268 | 21,8558
10 | Ahmednagar - - | 25,506,826 24,48,750 274,656 21,74,094 -_ 21,74,0904
11 | Poona . “ - | 19400065 | 10,01,205 1,88,721 | 17,12,484 14,842 | 17,206,820
12 | Sholfipur - - - | 19,528,916 19,41,688 1,60,370 17,792,268 — 17,72,203
13 ; - - - | 16,79,826 16,58 080 2,45,772 14,12,308 41,080 14,54,247
14 | Kalidgi - ‘- - | 80,74,227 20,12,036 51,151 19,60,885 752 19,61,687
15 | Belgaum - 2 -] 190,028 | 11,183,088 1,30,810 9,682,978 3,602 9,856,875
16 | Dhirwir - - | 164766 | 1528430 146,486 | 18,706,944 1,262 | 18,78,206
;; léqnigm - - - 9,283,678 0,090,185 3,961 0,806,824 14,175 10,00,990
anarn - - - - —_ —— — — -—
Total - - | 2,42,20,022 | 2,15,99,007 20,67,424 | 1,80,82,178 1,605,200 | 1,90,05,883 v
i - i
——— —— - — — e e " B
* Separute for the Panch Mihils are not availuble. | e
Returns for are not propared.  Ag the survey has only been purtiplly introduced, information for the whole district is ‘!’\-_
not available, LA
i
i
Lo
Of the 1,90,95,282 acres shown as eropped, the Clotton occupied 17,387,529 neres. B
principal food grains oceupied the following arens :— The following statement, compiled from the Revenue
Acres, Jommissioner’s Retnrng, shows the comparative arens A1
Jowdri - - - 63,387,549 under the principal food geaing a8 compared  with s
Bajra - o o - B8,66,916 cotton, rom 1860 to 1874 (— "._i eyt
Wheat - - - 12,238,736 X
Rice - - - - 11,32,816
.
1,25,61,017 : '
Cotton,
N~
: Prinei Cotton Depnrt- Com Y _"
Year, Jowihri. Bajri, Wheat, Riee neipal ment's PI&‘M sio uf“l' - {4
Food Grains, | including Oulti- e R
vation in Native tion L
Btates and Alionatod £ g v
. TR
e
" o -
Acres, Acres, Acres, Acres, Acres, Acres, Acres, b
186061 o - | 49,96,062 32,444,825 10,67,216 6,20,804 09,28,007 10,22,244 10,0296 :
1861-62 - - | 50,883,118 29,87,121 10,60,968 6,562,578 | 1,00,38,775 11,43,000 11,40,434 L
1863-68 - - | 05545852 | 25,11,205 14,26,566 7,006,011 1,01,89,824 12,96,778 13,00,484 o -
% 1863-64 - - | 52,309,527 32,08 427 18,38,934 7,28,687 | 1,05,15475 17,582,174 15,17,321 g
1864-65 - - | 54,71,488 83,80,708 11,71,260 7,808,753 | 1,07,62,208 92,354,300 15,798,447 o
. 1865-66 - - | 58,70,598 34,068,587 12,07,382 7,068,850 | 1,13,05,426 16,48,717 11,86,087 ¥
1BG6-67 = = | 56,350,887 | 35,58,086 12,083,385 12,285,518 | 1,17,85,826 19,560,568 14,385,185 A
1867-68 - - | B7,u1,923 87,839,050 13,380,896 11,88,687 1,10,85,050 19,61,078 14,386,785 g
I868-G9 - - | 59,19,565 | 89,61,581 11,86,319 | 10,78,647 | 1,20,96,112 19,47,611 14,36,613 8
1869-70 - - | 51,88,603 46,98,079 9,606,236 11,04,490 | 1,10,02,498 27,80,744 19,78711 R
1870-71 . - | 585,380 | 8820058 | 1101474 11,905,477 | 1,20,67,293 25,21,857 18,42,781 i
1871-72 - -| 71,66,951 20,086,493 10,24,969 10,06,610 | 1,21,98,928 19,82,40: 14,446,059 o
1872-78 - - | 5944,802 44,65,253 10,47,266 11,48,188 | 1,26,05,649 21,158,408 156,87,731 g
! 1878-74 - - | 0337640 | 88,66,916 12,238,738 11,382,816 | 1,20,61,017 22,606,382 17,37,5629 B - |
s Total . |8,00,02,689 |5,01,11,324 |1,64,86,607 |1,38,72470 |15,99,72,990 |  2,66,61,840 2,06,81,171 - |
H|
4 e
;. Average - | 57,4476 | 8579880 | 11,77,615 9,606,176 | 1,14,26,642 19,04,417 14,738,655 g
. | 197
A -
n '
5 "
i
A LR g N e e i e S T el ey ol ke T




L
E“@- 5. The average arca under cultivation ycarly in

each disteizl is an under ;—

Other Total

e = Food Crops. | prgducts. Acres,

l'ron. A5 Aftm,n:i'r' 183,580
- Ly 134,100 ) !

ahlklﬁrt:]:l}'}mn- - - G007 11,151 T0,250

Hyderabad: = - - | 408090 125600 | BBA5I0

urraches - - - 76,204 THEZ4 860,117

and Parkar - L 2408546 7 a0g,441

Total - - 1,704,455 40574 2,140,028

6. The various food crops are grown in the province
to the following extent, and with the following aver-

.-

g &h-fuﬂowingﬁatam fnml.éi'p&ygtho_oo!lecﬁnrsu to the production per acre and the consumption and
- export of grain:— L T : y 307 '
':ﬂ.ﬁl? .t - 1| ':- L fre

le. p:;pnnl of Crop, Amount of Orop, |
-d A Amount of . A Awnount of
£ District. M'mm produced | Ofm’u’:.’ Distriot, rmmmm 031"]:’. 1, %
Y per Acre. & Wn?whd. por Acre, De"ﬂiamy nmhz
Bongal g0 U e Sholapur - |- . = | Bholapur exports grain in
Kaira Wheat - 4 24 is largoly produced, " Y 3
a1 o - rn
Rico - B B8 g exparts grain and | Knladgi - | Jowhei - 168 m@dnuﬂm is
Bajrl - B ] tobwoeo, The o ent % - ” tmthum
Grain - 3 7 h‘]ln,riw.mnl conrser w - " tion, and a lerge
Mm‘; r‘];ihln : 3‘?{ remains Ilor export or
n by Wy in n ordinary yenrs
wus 21,544 tons, none of the lhpd:lgllhu
Surat . w|a - - | Ricennd jowdri nre the prin- (jowirl, bajra, wheat) s
cipn) products, ever m]porwd. though rico
about 21 and 18 per cent. is for the higher clnsses,
respeetively of the eultiva- .
ted ares. Cotton covers || Batarn - - | Jowirl - 2mwaunds | The whole food grain pro-
about 16 per cent. Surat Bajrn = 1, Wibs| du s consmmed in
exports surplus grain, and rice s fme
Broach - |- . = | The wj-lnui 1 u&%nu purted from the Concan,
are , W i,
nnd an Cotton ocru- || Dharwar - - - —
ples #4°71 per cont. of the .
! area,  Both cotton sud || Colnba  « - | Riee - 20 maunds | There is u yeurly surplus of
2 Bengal g grain are exported. Nugli - & produce  aftor unl:ﬁlyin;
mann - - mioo "0 | i o thosape produc el
LS : It is tated pthnd:huui - ]"u .
48 Inkhs of maun nre | Ratnngirl o= - - o hill ero) warkus) are
consumed and 12 lakhs “il..‘ m@"f (m:‘h h)gi‘t.
"IKHM- wihie mplﬂ
Khandesh =| Wheat - 2 kil The principal food products nagiri  does not  grow
Riee = 2 30 nre bajra, jowhri,and whoeat, enough food for its popula-
Jowdhri - 2 28 Khnudesh exports a sur- tion, bmt depends on im-
Bajri - 2 16 plus, ports from Bombay by sen
assick Baj d wheat are the pri l.mil.‘mfl R l::%
i . - - - rionnd wheat are the prin- 1
- ('_-l|1u.|ll products, Aﬂnrnll :I{rclty :llﬂm tyu:'uw
the wants of the poople people of ri were
have been supplied, n con- reduced to strai the
siderable quantity of wheat exportation of their ]
und bajra s available for the the
Temea |:]I export in u HUNRON. MonKoot,
Poons = - whmm-nllll‘ Ye 0 | Bajen nnd jowhri are the || Canarn .- - = | The chief product is rice,
Hajen - 4 0 princips! products,  Sur- the surplus of whioh is
Jowarl - 4 ] olus  erain is  exported ex) X
Rice = 10 1] m Pooun,
SINDH.

7. The areas given in the two preceding paragraphs

are the average of seven years

ending 1876-77, and

are taken from the annual Revenue Reports of the

Commissioner in Sind.
ever, that they overstate act

I am inclined to think, how-

ual coltivation, The

yield per nere is what is generally allowed to bea

fair nverage for Sind, If we
sumption of fooud grains at 6

take the annual con-
maunds per head, the

requirements of the population (2,192,435) are
1,31,64,610 maunds, which would leave, supposing

the estimate of produce under

paragraph 6 to be near

the truth, 15,16,751 maunds available for export, As

a fact overy taluka in the province exports produce

and the average annual export
grain and pulse, considered to b

from the province of
e the produce of Sind,

has for the last five years been 11,657,807 maunds,

Statistics of acreage under the several kinds of
i are available only for lands held under ryotwari
inam tenures in this presidency. No attempt has
made to collect statistics ns regards the acreage
‘crops inzemindari lands, as it is impossible to pro-
cure reliable statistical information in such tracts in

age yield :—
which leaves 3,58,944 maunds us a reserve.
Average Total
— Acros. Yioiwr Prodnes:
' Maunds, I};g?nd-.
1. Johr - - - 450,820 Hl
? : » 05,021 8 32,46,008
:.' 1!Ir.‘uj:l:a:t - - - 8077 10 81,30,770
4 Gmd - - m.ngg E 1,24,188
e ST 17,078 9 160108
7., Mung and Urad - - 0272 [
Total =« =] 1708865 | - 1,46,71,861
= MADRAS.

L
the absence of any well constituked and trustworthy

agency suited to the purpose.

The following statement shows the avmaée acreage

under the Prh:r;ia.l ‘kinds of crops in ryotwari and :

inam lands in

i

'l




TEACREE TR N IR T

s i=g .,:_: or ‘ 7 | J £ M- 0
= ! an-mmr showing the AVERAGE ACREAGE under Crops during the four Years ending Fasli 1285 (1875-76) in the Madras Presidency (Inam and R'yotmri,hiiﬁ‘). _
= b, Foon GRAINS OR CORN CROPS. " Semoa Orops.
Pt 2o e | o | o |
A G P - | B Chotum, | Ragt. | = | combu. | Zo | M0 | puses. | fancons | Towt. | Grope: oot lorchards.. cotton, | Tntis, O
E & In'sm;l “&v&i l;: - Ariealu. Tenay. | Samai. Crops.
|
e Aosss| e | Ao | Aue | Aue | e [ Ao | A | o | Ao | 5 | o | Ao | Ao | o | T [ AT | =N
= | viagspatam s - s000|  — 2000 | 2000 10000 2000 25000 1,000 s000 | s000| 2000 | so000| 3000 | 1900 — 8000 | — —
Goduvari - - = 425,000 2000 | 09000 | 75000 | 18,000 3,000 0,000 | 8,000 8000 | 92000 | 22000 | 763000 | 27,000 | 114000 | 21000 2,000 | 3000 | 20,000
Kigng - - e 215000 | 1000 | 13590 | s1soo0| 200 | 133000 | 140000 | pooe0 | — 21,000 | 109,000 | 1,659,000 | 48000 | 122000 | 10000 | 240,000 | 83000 | 2000
Nellore - - & 214,600 8,000 8,000 | 857,000 | 57,000 | 80,000 | 62000 | 10,000 - 03000 | 104000 | 1,000 | 20,000 000 — 16,000 | 51,000 =15
Cuddapah - . - 127,000 27,000 4,000 | 467,000 [ 120,000 3,000 | %T0,000 | 107,000 81,000 | 185,000 | 20,000 | 1,300,000 | 17,000 44,000 [ 21,000 £0,000 | 56,000 =
Bellary - . 107,000 | 56000 | 5000 | 1157,000 | 110000 { 13000 | 22000 — ae0,000 | 495,000 | 50,000 | 2888000 | 84000 | 176,000 | 47000 | 280,000 | 6000 [ 1,000
Kurnool = = * 45,000 2,000 9,000 | 862,000 2,000 | 180,000 | BALOGO | 350,000 - 155,000 | 51,000 | 1,714,000 | 30,00 76,000 = 230,000 | 42,000 —
| Mndras - = & - —_ = = o = P = =3 - e = — s — —_ - —_ -_
Chingleput - . - 320000 | 40000 | 45000 | so00| g0 | smoes| 1o | — - 4000 2000 | oStooo| omeo | 16000 | 2|/eeo | — 2o | —
North Arcot - - . 197,000 | 80,000 6000 | 23000 | 96000 | 65000 | 97,000 1,000 TO00 | 45000 | 3000 | 620,000 | 19,000 67,000 | 15,000 e 18,000 -
South Arect . 310,000 | 5L000 | 48000 | 93000 | 135000 | 105,000 | 22240 | — enoo | 26000 | 8000 | 1084000 [ 20000 | 83000 | 26000 | 26,000 | €1,000 =, v
Tanjore - . - SIT000 | 45000 50,000 14,000 36,000 | 121,000 47,000 - - 5000 | 10,000 | 1,237,000 | 48000 16,000 - 4,000 1,009 -7
Trichinopaly SHE 122000 | 54000 | 10000 | 156000 | 100000 | 160000 [ 165000 | 1000 | Stoe0 | THeo | — | sw000 | 2000 | 41000 | 8000 | 5000 L0 | =
Madura - - - 134,000 | 80,000 2000 | 106,000 | 108000,  so000 | 115000 | 9000 | 104000 | 65000 | 17000 | E71000 | 17,000 38000 | 5000 50000 | — 1,000
mm;;n, E - - 102,000 | 2000 | — §1,000 | saoeo | €200 | 22000 | 1000 | 159000 95000 [ 6000 | 912000 35000 [ 55000 19000 | 178000 | — 8,000
Coimbatore - - . 7000 | 18000 1000 | 633,000 | 220000 S000 | 74000 | 40,000 @000 | 22000 | 0000 | 5135000 | 55000 53,000 | 5000 | 215000 | — 2,000
- Nugise - . = - = — - - 2000 — - 15,600 600 | — 12000 [ 35000 | 2000 Lo | — = = 13,000
2 ey AN
% = _ “ \ - - - ST000 | 18000 | 15000 | 55000 | S$75.000 | 92000 | 33000 | 15000 o000 | 242000 | 12000 | 1383000 S0000 | 11000 | 7,000 1,000 | 2,000 1,000
ﬁmm - - 200,000 o0 | 1o | — a0 [ — - - - 43000 | 1400 £.000 33,000 - ’-?"'
e | Maler . . - $02,000 [ 110000 | SL000 | — swo| — - = - = 5,600 - -~ | ssom
& AT " I S 4357000 | TOR0M | 67800 | 460400 | LASLIO | 1240000 | 2550000 | 557000 | 1,080 | £:60,000 | 510,60 a0 | 76,000
-




ha.sbeen taken ou:mmwdwmp

~ during the four years ending 1875-76, which embraces
~ two good and two indifferent tural seasons,

s The area under erop in ryotwari and inam lands
“ for the whole presidency amotnts to nearly 243 million

acres, inclusive of second erop cultivation to the extent
of a little over 2} ljﬁillignmafm ~Of this area foog
grains ocen wards milliod acres, green an
garden m'o;{ ?;ar]y half a million, oil seeds, &c.
upwards of a million, topes and orchards half a million,
cotton & million and a half, and indigo and other
special crops a little less than half a million. $
For zamindari lands, as already observed, no eulti-
vation accounts are received excepting from a fow
distriets in which zamindari cultivation is compara-
tively unimportant, and recourse must therefore be
had to u rough estimate,
L In Statement No. IV, prepared in connection with
. the Census of 1871, and printed in the Board’s Pro-
Y ceodings, forming an aunexure to the reply to
question 10, the zamindari cultivated is
+ shown as given by the returns furnished by the
zamindars, but the statement is not complete, as the
necessury particulars for the large zamindaris of
Shivaganga and Rumnad in the Madura District,
Venkatagiri Zemindari and Pamur taluk of Kalahasti
Zemindari in Nellore, and the Jeypore zemindari in
Vizagapatam arve omitted. The entries in the state-
ment are not perfeetly trustworthy, but the Board
believe they are sufliciently correct to form the basis
of n rough caleulation, and no better data are available,
The following statement of zamindari cultivation
has been framed on the basis of the above statement,
For districts in which the zamindari cultivation Lns
been reported by collectors, their figures have been
adopted, and for the others it has been considered
that for the purpose of a rough ealeulution the pro-
portion of eultivated to total area may be assumed to
be the same as the corresponding proportion for the
remainder of the distriet in which they are situated :—

Cultivation in Zamindari Tracts.

Vi Tastvo il :
Jeypore Zemindari - 1,181,000
Godavari -~ - - 541,000
Kistna -~ - - - 534,000
Nellore - - - - 852,000
Cuddapsh - - =
Bellary (Sundoor) - - 44,000
Kurnool (Banganapally) - 58,000
Madras - - - _— ——
Chingleput - - - 77,000
North Arcot - - - 393,000
South Arcot - - - 9,000
Tanjore - - - - 72,000
Trichinopoly - - 159,000
Madura - - - - 964,000
Tinnevelly - - - 625,000
Coimbatore - - - - 61,000
Nilgiris - - - prare
Salem- - - - - 511,000
South Canara - - _
Malabar - - - - 3,000
Total - 6,817,000

The total cultivated area of the presidency under
crops of all kinds may thus be taken at 314 million
acres.

With regard to the distribution of the different
crops in the zamindari cultivated area there is as a
rule absolutely no information, but there is no reason
to suppose that it is very different from that found to
exist ns regards Government and inam lands, distri-
bution of erops being affected more the climate
and rainfall than by the cenditions of tenure under
which lands are held, The following table of the
distribution of food crops in zamindari lands in each
district has been prepared on the suppogition that the
proportion of the acreage of each kind of crop is the
sume for zamindari as for ryotwari and inam lands
which, being situated in the same district, are fn- ©

i Acres. fluenced by the same climate and rainfall and as o
j . co uence by the same methods of cultivati
Ganjam, exclusive of the o Y on i—
Vil Maliuhs - - - 738,000
e -
“' \‘ ¢ Foon Grains or Cory Cuors (ZEMINDARI LANDS).
{-- -I; = — e ——— —_—— _ - ————————
-3 Districts =
- e, Varagu Kornlu >
i ! Cholum.| Ragi. or Cumhoo.| _ or Bamai, | Pulses, |Miscclla-| o
AR One Crop ngml Un- Aricalu. Tenny. neous
v o Irrignted Irﬂn’;ﬂ_ irriguted. i
l.-} ]
it ] Gunjam - SH000 | 25000 | 76,000 000 | 126,000 = 8 10,000 — 2,000 | BANOO 5,000 %
S Vizagapatam AL 000 — 18,000 100 3,000 10,000 | 282,000 1,000 28,000 40,000 18,000
Pt Godavarl - 287,000 1000 | BB000 | 42,000 [ 10,000 2,000 5,000 5,000 5000 | BLOOO | 13,000 3
Ly * Kistun - B, 000 — 51,000 | 151,000 5,000 53,000 85,000 135,000 — 71,000 42,000 | 418,000
X b . '!}l:élm - 170,000 5,000 G000 | 288,000 | 20,000 | 03,000 | 40,000 R0 - BO,000 1 82,000 | 745,000
o dapul 2373 vl - - - s e = i o o oy
s - Hol - 1,000 — - 1£.000 1,000 — 1,000 — 9,000 0,000 1,000 30,000
o Eul]"uz»l - - 1000 | — - 24,000 1,00 4,000 3,000 0000 | — 4,000 1000 #7,000
¥e TS - - _— -_— —_— — - _— —_ —_— —_— — —_ —
¥ Chingleput - | 42000 0,000 0.000 1,600 5,000 11000 2,000 - - 1,000 - 09,000
North Arcot 105,000 | 42,000 B000 | 12,000 [ LN | B6000 52,000 — 4000 | 24,000 2,000 530,000
South Areot 2,000 - —_ = 1000 2,000 2000 — -— — — 7000
'I'un{m - 18,000 — 7,000 1,000 2000 24,000 | 10,000 - — 1,000 1,000 60,000
Trichinapoly 11,000 4,000 4000 | 20000 | 14000 | 2000 1000 - 4000 | 10,000 —_ 05,000
Madura - - 181000 | 20000 H,000 | 192,000 | 100,000 | 87000 | 118,000 0,000 | 102000 | 05,000 | 17,000 au.onn
Tinnevelly - - 24,000 2000 - 68,000 27,000 12,000 | 285,000 1,000 5,000 24,000 11,000 A7 000
g_(ﬂnihrwm - - — -_ 27,000 #4000 - 18,000 1,000 b,000 4000 - 58,000
ivin - -— —_ — - — — — - - - — —
Hulem - < 80,000 7,000 5,000 | 26,000 | 127000 | 851,000 | 118,000 5,000 | 23,000 | 82,000 4,000 | 457,000
Houth Cannrn - - - - - - -- - - - - - -
Mnlabar - . 2,000 - - - - - - - -_ —- == 2,000
Total = | 1,515,000 | 125,000 | 212,000 | 882,000 | G000 :i:au.mm1 BORO00 | 63,000 | 247,000 | 496,000 | 107,000 | 5,563,000

-

it

it is almost needless to remark that no very great accuracy is claimed for the above cstimates.

L




Varagu

Birst | Socond |y, | Ovolom:| Resi T | oaivon | SR suani, | Puises, Miscella:| ey,

n Aricalu, 8 s =

b M
l.nm :er irrigated.
1

Acres. | Acres, | Aocres, Acres. Acros. | Acres, | Acres, | Acres. | Acres, | Acros. | Acres,
Ganjam - ~ 543,000 4,000 120,000 3,000 190,000 -— 16,000 - | 3,000 87,000 B000 | 1,028,000
Vizangapatam - 880,000 — 20,00 21,000 105,000 21,000 | 257,000 10,600 1,000 51,000 20,000 | #4000
Godavari = - 662,000 3,000 154,000 117,000 25,000 £, (00 1,004 1,000 1, 0000 143,000 ) | 1,189,000
Kiston = = 208000 LO0G | 186,000 | 649,000 25,000 | 106,000 | 187,000 03,000 - 211,000 | 2,077,000

ollore - A 84,000 11,000 14,000 000 00,000 148,000 111,000 18,0040 — 115,000 00

s = 127,000 27,000 A 000 | 407,000 150,000 35,000 S70,000 107,000 S1,000 185,000 20,000 | 1

Bellary - - 108,000 000 5000 | 1,172,000 | 111,000 18,000 | 220,000 - TEO,000 | HO4D0D 20,000
§m - x| 44,000 9,000 0,000 22,000 1a8,000 7,000 $36,000 -— 140,000 B2,000 | 1,761,000
Ohi - S62,000 05,000 51,000 0,000 | 44,000 0,000 17,000 - —_— 0,000 S000 | 600,000
N - - BOL,000 1,000 30,000 147 (00 1M, 000 140,000 1000 0 11,000 00,000 5000 L, 00
Bouth Areot - 321,000 51,000 46,000 23,000 | 156,000 107,000 224,000 - | 0,000 SHU00 1,001,000
w - - | 895,000 46,000 | 16,000 | S8,000 | 148,000 67,000 - | = A1,000 11,000 | 1,308,000
" innpoly = | 189,000 50,000 18,000 | 170,000 125,000 [ 151,000 | 185,000 LOOD - 85,000 B4,000 - 1,001,000
Madura - e| 245,000 19,000 6,000 | 888,000 | 204,000 [ 170,000 | 224,000 18000 200,000 | 181,000 B4,000 | 1,726,000
Tinnevelly - = 210,000 80,000 — 146,000 B8, 000 THOB0 | 405,000 L0 2000 | 110,000 17,000 | 1,879,000
Coimbatore - - 71,000 10,000 1,000 80,040 252,000 8, (1) TU2,000 AL | 108000 236,000 1,000 | 2.106,000
LT T (- (S . ) . -0 - T [ Y TG B

Salem - .- - ! 000 ) WO | ), (MM D00

South Cannra = | 200,000 | 170,000 | 110060 & - 4,000 — — =Sl = 48,000 LO0O | 554,000
- | sosp00 | 10000 | st0o0 - | Hooo | — — - - — 5,000 | BUS,000
Total = | 5,802,000 | 883,000 BU0,000 : 5,630,000 | 2,252,000 | 1,688,000 | 5,860,000 BA7,000 | 1,400,000 | 2,050,000 707,000 Fuu.mu

The Board have experienced very great difficulty
in endeavouring to arrive at an estimate of the ordi-
nary average yield per acre of the different kinds of
crops. With such an almost infinite variety of soils
distributed in different proportions throughout the
different districts, the assumption of any general average
for the whole presidency may lead to very fallacious
results unless the rate assumed is based on an ex-
tensive series of observations of each class of land
in cach district for a large number of seasons. For
the districts recently settled by the Revenue Settle-
ment Department, however, an attempt was made to
ascertain the yield of different classes of land by
actual experiments, In some ecases the experiments
extended over a large number of years, and the

results were accepted in making the settlement as
affording a sufliciently true index to the average yield.
In other cases where the experiments had not been
spread over a sufliciently long period for the elimina-
tion of variations arising from ordinary fluctuations
of senson, u rate was assumed by the settling officers
on a joint consideration of the experimental results
and the known circumstances of the tract dealt with,
For districts not settled there is no information, and
the only guide is the estimates furnished by the loeal
officers on general local inquiry, The following state-
ment shows the average yield ns estimated by the
Settlement Department for the settled distriets, and
by the collectors for the others i—

Foon GrAiNs.
ok Paddy.
Dist g Varngu Koralu Minoole Tomarks.
s U Cholum. | Ragi. or Cumboo, " ur Bamai, | Pulses, | >+
nirri- Artenlu, IRy .
et | e " !
]i.hﬁ. Lbs, Lbs. L-;':'ﬁ' L. Lbk. Lby. Liins, Lby Lbs.

g::hvwl =S lj‘ﬂg 1,825 1421 1,748 - L —_ _ - 408* | * Horso gram.
Kistnn - - 2,016 ) e - 90 662 = =, = -
Nellore =+ - = 1,016 - 460 - 780 420 - — — =1
“Kurnool - . 2,100 - bol — -_ -— 481 — - =
cmld-f:‘h (seven 2,197 - 66l it —_ 341 28 J00 - st |t Ariga.

u .

L2 - — 474 (] -— - - = o

%m (Chilam- 1,500 1,018 e 1,485 a1 = = =
o - 1,850 - 030 948 = R02 = = =
Coimbatore  (five 1,750 - b21 4406 e e = — s e

taluks). .
Trichino . 1,678 - 800 544 1,208 8 = s = -
"""’“‘ﬁ s Bl Z 1S Sl 21 Wl =l =21 = selens
m o | {rico) 900 - 820 500 s 250 = = = 165 s
North Aroot - - 500 - o0 K00 - 700 -— - — 0
mt:: . . LAk 007 530 04 02 B0k - s — —

ot S| | = | Mo M| e | V| me | ms | w| =
Nilgiris - - - — — a7 - - —~ s ] - 11004 | § Gangeo and
South Canara - | (vice) 1,008 |[(rice) 472 | — - - = = = s AN O

The rates given as averages by the Settlement Lbs.
Department have been mrrived at on a careful cal- Ariga s i & M D
culation of the proportions of the land of different Unirrigated paddy - 1,830
classes of soils under cultivation in each district. Horse gram - - 600

Taking all the tracts settled by the Revenue Settle-

‘ment t as a whole, nuc}xtaking i::hto aecount
.hothemgoofuehkind crop, the average
yield per acre comedout as follows :—m
et e o By - - .= 1821
bRt s e . - '3(;6
T " ng{ - - - - 0
il = - - ﬁw
. - . 950

The portion of the presidency in which settlement
operations lmive been completed or are in progress
comprise n sufficiently large extent of country t
represent fairly the varying conditions of the di t
parts of the Bresiduncy‘ with the exception of the two
West Const Districts, R '

Mr, Benson, the acting superintendent of Govern-
ment Farms, in & memorandum on this question sub-
mitted to Mr. Ballard, estimates the avernge out-turn
al—

L4

PRSIV - AMREREIRS




ol S M ‘.--. =" Lol gl o r A
T SR REMES e b .1
A e =

Per ncre.
TLbs,
Paddy., = - e giter1,008
Unirrigated— .
Cereals - - - 616
Pulses - - - da- W8

Although this estimate is based om a considevation
of Settlement Reports and other observations in con-
nection with the district of Chingleput, in which
agricultural conditions are in many ways singularly
unfavourable, Mr. Robertson, the superintendent of
the Government Farms, considers even Mr. Benson’s
estimates to be too high. He bases this opinion on
u statement of produce furnished by the Collector of
Coimbatore for Fasli 1284, in which the rates of out-
turn are all lower than those given by Mr. Benson,
except as regards paddy, and he is of opinion that the
Coimbatore District may be taken as fairly represent-
ing the average agricultural conditions of the entire

oy . A
Sl "l ot 7
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holding in Coimbatore District is also low, heing
rupees 11-9-10 against rupees 15-10-11 for the
presidency, notwithstanding the fact that nearly half
the puttas in Coimbatore are joint puttas,

As already remarked, the Board are sensible that,
unless extensive observations are conducted for a
long series of years all over the presidency, there
must be more or less of uncertainty in all calenlations of
out-turn of produce ; but they consider that the out-turn’
on which the assessment imposed by the Revenue
Settlement are based must, in the present state of
knowledge, be accepted for the districts concerned as
the nearest approximation to the truth,

Turning to the estimates furnished by collectors for
districts not eettled, the Board consider that, thou
they are entitled to much less weight than the settle-
ment out-turn. they may generally be accepted for
present purposes. The fuct that they differ widely is
no argument for their rejection, ns the settlement
averages show that the out-turns of different districts

N b SO

k' I&m;gﬁm){- lﬂbl““PPOn of this statement he gives oy eithin wide limits as specified below :—

&N . Slowing v o— Highest. Lowest.
4 A0 s Colmb i i 2197  Chingleput 1,219  Paddy  Cuddapuh
R 1,421 Nellore 459 Cholum  Godavari
. : 1,743 Chingleput 474 Ragi Lo,
e ll;onulul.luapunqum milo %&:g ﬂ'&:h 1,104 Nellore 429 Cumbu Do.
; . House - - . - s 5
et pmg;-mrhnm : L ﬁsg i 1"&”:: In a few instances, however, the collectors esti-
AL - e mfwlﬁ,_ BYPNE: JOE " mates seem obviously to require correction.
B Assoasmeni, ot ot~ 3 - 50 The out-turn estimated by the Collector of Viza-
Rt Dry - = - = «f woowuas| » 110 gapatam (2,400 Ibs. for paddy) has reference to a
B Denteringe to total cultimblion. of “good ” crop; but as it is an average ouni-turn that
7y Corenls - ¢« e 7780 7628 s required, the Board consider that it will be bettor
A8 ) 905 1

{ 'J‘. Tules, ¢ : - b5 554 to adopt the general settlement avernge,

L i A = . - —_ 110 Tami -
| mu]ﬂ;gf?fm"mm e ke T, Ip .the case of Tanjore, on the other hand, the col
3 ‘.‘5* : Gardon orops - . 100 1 lector’s estimate of the ont-turn of paddy, viz., 1,440 Ibs.

! an aere, is evidently too low, as it is less than the

The statement of the out-turn of produce furnished
by the Collector of Coimbatore is evidently based on
the rough estimates of tahsildars, and in itself is not
entitled to any specinl weight. Independently of
this, the Board doubt whether Coimbatore can be
regarded as fairly representing, for the purpose in
question, the average agricultural condition of the
presidency. The two most important considerations
which affect the out-turn of produce are the rain-
falle and the nature of the soil, and in both these
vespeets Coimbatore is below the average of the
presidency, Mr. Wedderburn, the late collector of
Coimbatore, who was intimately acquainted with the
district, writes: *1 have not seen any exceptional
soils in this distriet, thongh I have been over every
taluk of it, and my impression of it after seven
years, is that it is singularly unfavoured; rainfall
scanty and ill-distributed ; raging winds blow for
half the year; a full erop dependent on rainfall is,
I am convinced, the exception, and half or quarter
the average.”

Referring to Mr. Robertson's table, it seems to the
Board that the proportions of aren under cereals, &e.
do mnot prove anFthing with respeet to the out-turn,
and the density of population is influenced by a variety
of causes. The old assessments were not fixed
throughout the presidency on a uniform principle,
but even supposing them to be & tolerably good guide
to the compurative yield of lands in different districts,
the fact t?mt nearly the whole of the cultivation
(96 per cent.) is unirrigated in the Coimbatore Dis-
triet, and that the average unirrigated rate for
Coimbatore is less than the average rate for the whole
presidency by nearly I8 per cent. would seem to

int to & conclusion somewhat different from that
drawn by Mr. Robertson, who, however, has not failed

* o point to the fact of the irrigated assessment being
above the average as areason for considering the yield
of paddy to be exceptionally high. 1t is also note-
worthy that the proportion of poor ryots in the
C'oimbatore Distriet is considerably above the average
of the presidency, the number of registered puttadars
paying less than JO rupees assessment being 71 per
cent. in that district a%:i:nt 64 per cent. for the

presidency generally. average assessment of a

Al . 'i_

genernl averasge obtained from the settlement returns,
'The selling price of land in this district is high ; the
harvests are generally plentiful owing to the almost
never-failing irrigation that is obtained, and to the
fertilising alluvial matter brought down by the rivers.
There is thus every reason to believe that the out-
turn eaunot be less than in Godavari, viz.,, 1,938 1bs.,
and this rate will therefore be taken as applieable to
Tanjore,

The avernge ont-turn of paddy given by the Collec-
tor of North Arcot, viz., 2,500 lbs,, appears high ; but
the experiments made by Mr. Rundall, the deputy
director of Revenue Settlement, in three taluks of
this distriet gave still higher results, viz.,, 2,698 1bs.,
and the collector’s estimate may therefere be taken to
represent the average for the district, Mr. Rundall
attributes the comparatively large yield to the superior
mode of cultivation pursuned in North Arcot, the land
being there invariably manured. For Madura the
rate of yield—1,920 Ibs. of rice or 2,900 lbs. of paddy,
1,170 Ibs. of cholum, ragi, and cumbu—are very high
and differ very materially from the® sub-collector’s
estimates, which are given as 820 1bs. for paddy, 574 1bs,
for cholum, 763 Ibs, for ragi, and 328 1bs. for cumbu.
The Board would adopt the general settlement av:
ont-turn in the ease of this district. For Malabar the
rate of yield is the lowest reported, but the district is
a hilly one, and the annual rainfall is sufficient]
heavy to permit of rice crops being grown on mu
poorer land than that usually alloted to rice cul-
tivation elsewhere. As will Le seen hereafter, the
estimate based on the out-turn reported from Canara
goes to show that the distriet does not support its own
population—a result for which the Board was not
pre The collector’s figures, however, are not
low, and the crror is probably in the statement of the
area e;.nder crop, the district never having been sur-
veyed. '

)"I'ha gross out-turn of food giiin in each district is
shown in the following statement, the calculation of
the out-turn being based on the rates given by the
Settlement Department and by collectors, with the
modifications above noted. en for a

grain the out-turn was not given by collectors, the 3

general sottlement average for that grain has been

o Ll
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he yield of the second crop is assumed to be  ment Department of the quantity of seed required for Cmar.I Qw8
at of the first. For paddy the equivalent sowing an acre of land with paddy is as follows :— —= LS
been taken at two-thirds :— Quantity of Paddy ~ “ 7% T
3 o Districts. Sceds requited for gy, o e
Ganjam i » - 869,000 - an ml(:b.[‘nd. Revenue,
- - - 3880000 S b
Godavari - - - 601,000 Ganjam ~ *% - « = 08 i |
Kistna - - - - 756,000 Vizagapatam - - - -7 o
Nellore - - - 489,000 Godavari - - 5 - 41 ' o).
Cuddapah - - - 877,000 Kistna - - - - - 108 8
Bellary - - - - 796,000 Nellore - = « =« - 62 il
Kurnool - - - - 452,000 Cuddapah - - - 58 |
Chingleput - - - 199,000 Bellary - - - - 150 M
North Arcot - - - 440,000 Kurnool - - = . - 47 _j
‘South Arcot - - ~ 508,000 Chingleput = - - - 56 e
Tanjore - - - - 696,000 North Areot - - - - 130 Rev
Trichinopoly : - 368,000 South Arcot - - - - 68 |
Madura - - - - 564,000 Tanjore - - - - - 126 ':a
~ Tinnevelly - - = 444,000 Trichinopoly - - - - 65 ELs
Coimbatore - - - 508,000 Madura - - " - - 73 p
Nilgiris - - - 7,000 Tinnevelly - - - - 188 s
- Salem - - - = 647,000 Coimbatore - - - b6
(= South Canara - - 163,000 Nilgriris - - - - =
Malabar - - - - 175,000 Sulem - - - - - 67
{ e — South Canara - - - )
Jr.. Total - - 8,897,000 Mualabar - - - - - 145
The next point to be considered is the quantity of Total - - - 1,631
grain consumed in each district. Grain genecrally is —_—
consumed (1) for seed and (2) for food, The estimates Average - - 86
,‘ of collectors and of the Director of Revenue Settle- e

SrateseNT showing the quantity required for SeEp in each Disrricr of the MaprAs Presipency,

i mth.mii‘il.y t:l:!{l !
‘ Becd roquited | Grmin for the | Quantity of
% Tatal Acreage wholo Acrenee, | Area under | S T Total of
! Distriots, for nm Aere | weight in Rieo | | li\rnl.gu ab Rumnrks.
N unier Paddy. tnkon cqunl to | Dry Gradns, | i 000 Cols. 4 and 0.
! I Paddy, trids o,‘ the A i an
weight in | cre.
dy.
¢ 1. 8. 8 “ ' b | 7 8
! Acres, | Lbs, Tons. | Acres, Tonw, Tons, .
(innjam = - - | 7,07,000 92 20,000 3,168,000 3,000 25,000 | The figures in
Vizagapatum - - 4,00,000 7 | 0,000 O 14,000 4,000 13,000 col. 4 nre
Godavery - - 8,19,000 | 41 10,000 | 8,70,000 8,000 13,000 irdsof col.2
e Kistna - - - 4,24, 000 108 14,000 16,543,000 14,000 28000 multip jed
.5 Nellore - - - 4,009,000 62 | 7,000 14,77.000 11,000 18,000 by ca'l. 3
Cuddapah - - 1,58,000 8 3,000 13,48,000 12,000 15,000 reduced o
Bellary - - 1,489,000 140 G, 0000 47,775,000 25,000 81,000 tons,
Kurnool - . - 67,000 47 1,000 16,894,000 15,000 16,000
Chingleput - - 4,068,000 nd 8,000 1,32,000 1,000 0,000
N. Areot - - 4,335,000 180 17,000 5,107,000 5,000 22,000
8. Arcot - - 4,018,000 G5 9,000 1,458,000 5,000 14,000
p Tanjore - - - | 10,06,000 126 BE,000 2,607,000 3,000 41,000
I Trichinopoly - - 2,16,000 65 4,000 7,85,000 7,000 11,000
1. Madura - - 3,430,000 75 7,000 18,056,000 12,000 149,000
T Tionevelly - - 2,406,000 118 10,000 11,353,000 10,000 20,000
t Coimbatore - - 91,000 5b 2,000 21,02,000 19,000 21,000
. ' Nilgiris - . - — — — 85,000 — —
= Salem - - - 1,63,000 67 4,000 16,437,000 14,000 18,000
| S.Canera- - -| 486000 | 81 12,000 48,000 - 12,000
i Maulsbar - . - 5,80,000 145 25,000 8,000 - 20,000
- - | 75,75,000 | 1,631 2,06,000 | 186,609,000 1,638,000 3,60,000
‘ Average 86
-
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