REPORT ON THE B.NGaL CiOP SULVEY g AMAN PADDY 1343=44,

Secotion I, Intro.uction

I have givon & gehiural ucvount of th: weesk rolating to thu érem
survey during the Jute aid aus p.d.y s¢ son in & soparate Heport, iz
which I have Jesoribewua L..e progreuss of th. survey during the eurlier part
of the youre It would bo rumcmbir.d thut I hud originall y subaitted a
Joint schua. for the survey of orops in both tuo uus and amuy puddy sesgons
but s.nétion wus given by the Jovernmint of Bungal in the first instance
to proceced with the work onouly tho jute und LWus orops, +e therefore
starts. preparatory work in Febiuury 18944 on th: bianis of ouly the jute and
the /mu oropse Aftur furtier dincussions with kre JellsTulukdar (whgsEsyiiuls
acting us Secretary, sgcicultursl Lepartmuut in April 13%) apd subsequents
1y with Lre Hill who Bucce::uud him wo ulsc siuried in My 1943 preparatory
wori for o. survey of th emancrop but this hud to bu digcotinued tgwards
the cnd of June unicr instructions frow Lire MHill as the ngiaculmtﬂ'
Dup ruant did not cousidor it dosiruble to procecd with the schuwe, This
sud.en Ghmgs dn the plun n.tur.ally dislocated the shole of the prepurie

tury worke

2o A4l thut time we wurc puss.u,; through un unprecudented._foou crigxs:
in the province, In viuw of th importunce of ascurtai..ing the correay
posktion in reg :rui to the oupply of rice I approachsd tac Hoit*hle Mr.He%e
Submnadarcay, linister in churg. of Civil fupplies and pluccu my views before

—im, I was infermcd unoftici.dl.y in July uud formally in Aug.st that i,
fuhra ardy h.d decided te tikc Up the BuTVey of the: imand crop from the
Uepartuent of Nt Civil Suppliecn. This gZave us U oprortunity for tue first
time of wiking a comprebensive sucvey of the paddy crop in B-ng:l, Unfortes
nat ly by this time th. scnsous was welli advuncuedy --nu the ficld opedsation
of the arca survoey in the Jute—mue 8- :8on had already-torein.t.d ovar the
greuter part of the provincao, goou portion of tic ficld etaff bud in
cousowuanoa besn divbandued, Immueuiutle stepe were ho.suver tuken to re-orga~
nize the progmamuwe of ~orx eto wero tukenm in Land, There was not time,
Lowev.r to get reuady o frsih design for thy survey of the aman crop znd we
deciurd to adopt the Jdeaign «hich sux we had alreudy wsed during the Jutew
Aug giupsone Cortaln il nsious were howover mnae to <oved wurszs inwhigh
tha Jute ana Aus Orops were no! importunt but in-which dwun Pajdy w.&

lapgely oM,



Seation 2, Muld Orgunliaation,

S5e The generusl structure of the organis.tion was similur to thet ussd

in tho survey in the jJuto-aus s:.oon but important chunges were uade for
improving the officlency of the primury work, Tue whole province was divided
into 22 blocks ac im the Jutumuus su.eon, The total time available for the
fiald survey being much sa.dlur - howuVer u«d 5; field units (euch CONSime
ting of four or five inv.stigators, ani one special fuvustigator in ahyfgs
of one ins;actor) in the pluc:: of 42 units emploryed in the jute—sus PPuSGne
The posts of Chuck Ins,uotors w.rc uboilahe! und were repluced by Yy posts
of Chief Inspectors) posts of c.mp investigators were also ubolishwde One
Chiof Inspootor wue plicwa iu churgu in vuch of thae 22 blooks und Bad two
or thres fieid units unuer bim, ht a convoniant pluce yLthin such Block a

c.np office wue openod wherc the inspoctors could keep thue maps and recoxrds
in churge of a cump olerk,

4. The ficld staff was orgunized inte two broud parti.e () and(B), and
arrangenents were made to do tho area enusbration vork inuependently by
eich of thoso two partisse Luch slock was uividued into a mumbcr of subwplock

the total mumber of suoh Suu=blocan bulng i4<, Only ono set of maps being

av:ilablo for fiald work, th. pros rumwe %as arranged in sach a way ‘hat
the t o purtiss (A) and (B) couli Ly supplicd with wm.ps ro;ulred for tueis
work at tho propurtime,

Se¢ The field staf: consistud of oue Suporvis.r, tzo Assisluant Supervi-
sors, 21 Chlef luspudtors, (Ins;.ctor bein; in charge of ous Hlock, tae
only uxcuption buing the C.dcutta bloock which wus kept under tho direct
coutrol of the Heud Offiov), 50 Iuspectors, =72 Invustigators, aud 25 gamp
clorks, Tho mmeix agtuul nusbur of mun employed was of course much greater
as shown in the following Table (1) in which col o(1) gives the dosignatiom
of the workerj col.(2) thu cuirc or nominal strengthj aol.(s) the actusl
number of persons amployud ut 0.0 time or other, The nuwbur of puraecna who
resigned, were dischurgsd, or ver. given cusual appointmonts are shown in
00184(4), (8) and (6) respvotiv.ly, The toSdl nuaber of days of leave is

givoen in ool.(9); and with snd without puy are shown in cole.(7) und (8)
respectively.



Tble (1) ¢ Fheddl Staf” in “urvey of e Pudly 104 wed.

tunber of Pui-cns Numb: r 0" iayd of leoave,

aotudly Hesip=  viechiur- Casuadd with nwitiout
Dasiuniion CABRL  appointe— ned aud appoint  Puy Pay Total,

el dicnt

(%) (2) (3) () () (6) (7 (8) (9)
Chief Jnspes-ors 2 22 - 1 1 64 17 a
mspctor’s 50 61 6 n 1 48 93 147
nvegseigutors 272 ) 23 41 116 218 8v 0%
emp Clirks 25 %0 1 2 5 A 37 91
Total 568 5% 38 46 V) 364 462 86

6. It will bc moticeu Uit mo _0as thin SULl p-r.ong we:o awployed in
the cours. of ubout thr.. or fuur ucuths to £ill 368 pusts, also tilut

@.urly (0 pun=ponths wor. 106t on cccount ol leave,

Pro;rusy of .leu Survey
7% The arcu QUIVEY OF wiil iy bugun in uif? rent Blocks on Jiiferut
dites botw.n 15th and 5th Ucptembor, Wors in Block No,l9 was completed
on the 'mi Hov.mbew: while tir purv y in Block Nose5 and 20 continuved ¢ill
29th ieciwoery The distribution ol Lo abuic SurVey wors i shown uy Blooks
Tuble (2) in wiich cole(l) gives tns serisl Dwwimr of the blucs; cole(2)
gives the nwes of districtsy cole( ) the wolual dugation of surveyp cole(4)
the pumb © ol ticld ewmpa (leveplacen shure the field stufl gtuyea ot nint)
col.(S) the nuwber ef rleld unitsy col.(6) tho mumbor of iuveetiutorsy wng
cole(7) the nuWbAr Of puy=.ays of Inviati_nlors, Th: e nuwber of .rids
(cuch of sizc 21428 sere) originilly llotted to cuch Block 1s sho n in
001.(8) i 'y nuaber «Ctua.ly - mumerated in cod.(d); out of ta.u - the
numb<r chuckad by Inspectors Lo shown in col.(10), It will vé noticed tuat
tho pumbar of ¢rids origin Jdiy wliottwd wus 70,7735 tnis wus intcntiomally
poode high 80 a8 to cuuble the quic.or orkers to slwe somwe scope for colng
aQurg:t voiume of work, Th: lotal musuer :gtudlly emumerated wes 62,4:1
out of shich 6240 or ulmost cxucfly 1¢ pir cunt were checked by tho inspace
torsjy u al.os this numuer of sp ci.l chcck pa “tice went rowmi wini chieGa-d

76 gride,



Tubln (2) § Listribution of arca Survey worx by Blocks in Am:n Seuson 1947=44,

Kums of lListzisia Poriod of Nuwbur Nuwber of Number of yrids,
Survey. of Units. Inv.o- Pay Allot- Epumera Checked
onBPEe tigas diys, ed, =tlonu, by
tlon, Inspect
dong
£2) (3) (4) (s) (6) (7)  (v) (9) (10)
Barisul~ Faridpur 21/9« 8/12 Y ) 22 120 %% 30 2686
Faridpur,Dacea,Nudla 13/3- 9/12 2 2 14 1008 4250 3980 s
vugta 22/8= 4/12 18 2 19 62X 12 2128 230
muagqng,ugmw:,_ 22/3-15/12 ] 3 23 1i98 40 4137 559
lixmcnain b 19/8=20/12 21 2 14 879 3255 2544 221
Mymoncingh,Liacca 19/9- 9/12 13 2 15 829 351 s272 222
Pabns, it Jsuhd 15/3= 1/12 19 2 14 807 3042 1624 522
Mfoensingh, Dpcas. 22/8-12/12 21 2 17 873 3609 1187 172
Hajsuhf, Cinudpur,Rong-
pur,dugra 15/3- 8/12 25 3 235 132 4550 486 a1
Reagpee, Julp 4guri 20/3- 7/12 27 5 28 173 4438 4244 458
Julputguri,Rungpur 20/9=15/12 19 P 18 669 2484 2070 197
pinajpur 22/0= T/12 24 2 16 680 2604 2244 182
RaJsrbi, . ingpur,bulds  1/0= 3/12 27 2 18 047 2886 2838 Q0
Burshidaoed Nudu.
21/8- 9/12 25 2 16 749 2436 2.2 2.2
Hala, Jescore 18/8- 6/12 27 2 18 960 288y 2756 295
Khulni, Jesucro 17/9=- 9/12 28 2 2 1014 3218 .13l S0l
Juszors, 4 Purguuas,
_ 19/9- 3/12 s 3 26 930  te4T 3124 28
.;Gf.-) wganasgilowrah, doohly18/3-17/12 27 2 18 844 2367 2019 272
| Burds a , jocghly 19/9=22/11 2 b 2 701 057 17172 283
Burdwan, dirblum 25/3=20/12 24 2 17 8.0 29 2252 260
jilnager iicoghly ,Bunkura 20/8=20/11 24 2 15 8.7 244 272 280
A enapur 21/3-15/12 7 < 41 103) 3552 3L 238
Totul 15/3-20/12 574 59 401 20455 70775 62431  824C

Be In 19435 the fieid surv.y Lad to bu curried out in ths midst of
an unpreccdented food orivis in the proviner, Tuo voraers Dud 80NGe
times to puy ot the raic of Be 40/ 04 5)/e per muuns of rice even
at tlis pric- supply was orUten nol wvail-ble —nd sone of thu workera
h.d to .o withcut u solid muad o day from time to timce «e wpproacnsi
the Covermme nt of Benral for obiuining rigc <t controlleu r.:tes for
our zorinrs but there wu3 gr ot uelyy dak in iscuing nocussary owder

9, Mdany of the wom.crs 1.0t us on u-ccunt of 'illness or Ga-suouri
enployient on batier tuiwe cigewhurt, A mumber hid to bo discharyged
for unantisfuctory wori. Tuo number of cusualtios duv te resignatior
or dlschurge are shown in qols.(4) and (5) of Tuble (1) respuctively

tho total mumber of ousual uppointm nts for short periads are also

showm by cuteygorius in coll.(6).



10. Omo groat alfriculty w.s the high rato of incluunca of Matarix,

This was aggoravated by the 'acit that in apite of repe.ted wfforts we
werc undble to obtalca a suppyy of -ulndue from Govarn.ont for cur
workers, We wero told thui thc field worsiora shoula «iply-to cistrics
authorities for juwlalues It 1o sC.ircely necass.ry to poifiv out that .
this proc: dure was ulbtog inr fupr-oticabl.. The. invustigntors are '

supposdus te move about fruk on Village to unothuer ulgt uy bucowo L1l

at anr oud plece oand it is aliosthoer fmpossible for thua to’obtuin
o supply of gulndde frow dlsisict autloritivu at the igt-.Ll tlaa of
11l:=noa8e AB We Wore VALLL. o vupply Quinine woe had 06 otl.er xliole
nuxtive but Lo give Lhe woraor l-.ave durimy the jeriod of Alinuvsa,.
Latulls wivw given in colse(7),(u) and () of Tuble (1) It willi be

noticed in tiis way wo Lost 828 worsing .8 altogetiner, that ia,

sow--thing: ot the ordar of I, ,.u-months, It ia oLVicus thut a fur

4aore cconomical policy woul. by to supply quinine an: ot.er mudicines/k

at QU eXpolrae I MOyu Lallzr acviagenunty in this regurd woulc be
m... in thuture,

Crop cu:ting work
lle For crop cutiin; woi.. . difdvsent or-niz.tlon of fiuld

ULILE 7.8 UScue Tho Bhacf Inspectuor withh ti € wp clurik -.ud two

spe-cind inyoesntl_ator: 1orm @ ona unit, .hd ch guch wuit worked

in 4 localitise wituin coch Blocke Fuch unit heltew in one loc:ility
ro." Qe wews W CUT the crop on plots widch Wer: selected ad runcom ©
in the Blalistical Lubor.torsy in awscord.nce with o uafioite plan. At
the tise of crop cutting ~ors th: fleld St .4'¥ 180 Wmuis 80RO LXYQZ e

cmumeration for Ha: riuar 1ro.. Wiich tho plots for.crop cutting had
v B pelectede Besiv. s tha speci.l crop cutiing upits la charge of
Chief Inupsctors geseribud above, Iagectors also did soms crop cuti-
ing work n® Scen a8 the e, survey w.s fiolshed, Bach Inspactor
acluot®s thras of the Invi sili-tord Glues Dlse wki Proce- dod «ith Xk
Crop Cutting Wori on bLra.w.y Wi o ww gk A «s the Ghi & Iuspoctor?s
units, but the Inspucturts Lull LGually workal im oaly Ol c-atroe
1la The diftribui..n ole.mre, cubling wors by Bleeks is ehosm

in jluable () im which th. Uiry  t.o colu.givue the &.Ciudl BuUBDX of

the blocks



blocks and muues of b @utrictry cole(3) the peclod of crop cutting
workp Gole(4) the nuab.r of o.ups or loc-lities visited iu euch party
Blockj col.(5) the number ol plots iu :hich crop cutiing wors wus
dont, und 0ole(6) the numoLr OF Puy=lys of luv.s.i.. tors used for
thic purponue Two dil't =ui slawus Ot cute were uscd, usley, 6 x 6¢
anc 127 X LIY and Wi nuwb-r of cuty of u..o size scoured in euch
block iz zhown in ¢.184(7) =ni (8) cuspociively. It wili ve noticed
that there were wllojler ty<b) cuts of sizo ftxxx@tf 6V x8Y and

5072 cuts of size 1:' x 1.V,

tye eatinmution Test

lie a8 1n the Jutowsus ro..son arcapiiacnts wos wuce to bold
exselnations in 12 dif..cent o.nures in Lscambor ld4s to teat tua
prulicioncy of worasis iu mkin: gye vatlmutes of the: ylclue p r acre
of pivye It 18 pgratifying to rupert W .t no less tuws 146 condidites
upic.ared at the exuwinztiocns on poymscnt of olis rupe. cuCh «s satry
£ wwong whom 25 wer- aw:rded :rizes rang.h; Urom /= to 1)0/=.- The
cesuats of Ul tost sre uircus:su in o later s-cticn, but 4t w.y be
wentionsu Rere thit ke cxpertu-ut wes suce.suful in ov.ry cuye A
umb..r of c.adldater wece founc Lo poss:ess excuption-l ..oility in
mising r.liovle eye estim ten ol the ylelu pei ucee ii.Coialy, tog
cowp::-tition wrougcd « Cvcd uind oif lntorestl apu wuotl huave fnairectly
improveu tinc qu:2ity of crop cutting wor.. by inuucing the flelu staff
te yive thearnclves gocd truianin; in eye estimation vors by weiphiug
the hurvestied crop with ucour.cy in the coursc of th.oir orddnary field

wOoTK



Caction 5, St.:tiuiio.d OFK

Desi n of th. lurv.y
As ulroudy wemticno. s.nction for the wua aurv y was givon very late
wh:n fo ime was lufi for thorou hi r vislon of th. programna, Tho desiyn .
usu.: An the caur of the surve, of wln paddy wus slullar to thut Jduring the
Juto=dus s-usone Curtidn medific .ticns wure houever introdu:od at the list
moment, As nlre .dy mentio ed, L5 aduiticn d sub=blooks wurc inoluded in the
survsy to cover rogions im wbich Jube apu aUs Crops were mot Swportuut buu 4o
which .ol  a iy Was grosn 1o appreci cwle quaititlose
15. Tue wori in 1942 had b-«n ¢ rricdion Ua.wr ¢ro .t difficulties und it
i been found that the qu-dlity 6f tuc r'i-ld .ork huu deterioratad somesiute
«© thou ht it d.siraole there-foss to siresgthon the statlatical coutrols. The
principle of sub-samplin; , thut is, s curipg thetield wate fn tie forms of two
indepiwent int.repunctre tin h.At=cdasles (by two Gif(:cvent’ purties (A) and
(B) of th: field organiz:tion) wus retalacd, butl nrirun;cments vere mado o
hoave some of the ,rids cotualiy xuumbexx enum rated in dupliczte by botn the
fi 1d parties. T hio mucwo Lt impos-ibl: to adhere to tue uni-st. gy wchniquo;
all we declded to use a throw-st.ge sw.piinge In the rirst stage, 0 per cent
of th: polico 8laticns Or sub=ulocks wirhin euch block were selucted ut randomp
within ezah sclected sus=block .. gertain number of shecis of CoSe Viliuge m-ps
wore them soirctod at rancomy wune fiu.:ay, in v.ch such ..l cted shoct o
mulibue of grids of 8ize 245 ucr: sur- LloC.toe At ruludle AT..idigrwoltbts wra
waar to huve tue vork done by boih partics in 687 pur c.ut of the sub-bdlocks
uyg.:inst 66 per cent in tho Jutseuys 5o .soug du the 8nwe Wuy the nusuor of
she ta on wuich .ork -as ucne by Doth purtles ..g incre:s d from 20 to 87 por
c:nty aus finca:y, the groportivn oi [Fius elldger.téa i duplicuie was lucreuss
=2d from 18 to 37 per ccnt,e
18, It woul. be acon thurclor: th.t tuure Wwus a Very appreeiable streugthen~
ing of the ct.tistle.d oontrols, Tnu uuplacation or sumple —:dts coes not
hovavur, su idy «ny asdition -l inrurw .ionp wpa the r.ct that 37 per cent of
tau rride (ln 37 per c.ut of s.i.ct G wir vLs) hud to b. emuuprated in duplicate
weant at louad T por cout of ailelcn-l Ciclu .ork an 50 por o.aut of addition
4l cowpulution.l work up te ths sl v of iasp.cticu, All: this wus of courac
unorodustive, but this wus th: priccWe ;... to puy to gu.rd against undue
anrelinility of thoe prim:ry worke ,- thought it ucsirable to be on tha sal

si-s in vj.w of tho gresbimport.nc. ol tud quexiion ln .. your of =wcuts food
oriwmiss,



17, For convenieno: of relecence we shull ©.1) uny sub-blcok or shoef

in which enuacr.tion wora is ddne in duplic.:te by both the purties (4) and
(B) or any yrid ubhich is .mun r.tud 40 duplicute Be "auplicated* sub-bloak
shuut or grid Furpectivilys oticr sub=blocks sheute or grids would be
cullud "single' o Tho diutributicu 6f sub-block:, sh..te wa grids of both
"duplic.ted” and "singlu® typ.u iz siown by uistricts iu Tuble (4) in which
00le(1) ¢iv.o the niwe of tuc dolricty codse(2),(:) :nd (4) the mmbir of
dupiicated, oinglo «n. the Lot.d number of cub=blocks ros, uctlvely., In the
sum: wuy colse(5),(6) wwi (7) glv th: nuwder of -uplicuteu und single and
th. totd numirr of sbeouls Fegcetivily Ancluiwd in the surveyj «nd colee
(8), (¥) und (L) give thu uuplic.tiu, Bing.e .ni totd uusper of grids
r.opectivulye Fin.dly, incluuin; iho uu,lic.ted grida col,(ll) sbous the
tot-d mumo r of gri: cuumcr.-lionsy thug tho tolwd muwue of gri.s unum.ro-

Lt u being 45,528 out of -hich 16,835 ~ure h.vin: bucn duplicuted there

W

1o,

62,431 emusuriations ot ;ri.s dtoysthor.

A tho alii-f purpos. oi dupllc.ting the sori an to test the relia

bility of thu primary couw rotion, Cuwre wuv tuucl to cmmouflage the duplie
Cation by p.rtlud overluppin; of - duplidated units willlda Jduplicated or
singl ones, This was wadnt (inwu bt ali lrsy Bbyges so thit wic fiald

slaff hid no xuoulesge w3 W ud i sub=blocks, or which aslidety, or which

grius w.ow goldng to be wuplic.t o« Thie smuae 4t RxX Very uirficult if not

iwpos.sible: for dupiic.ts: ricoru:n u-.i,; crepured by copyin,,

Prep.c-tor y iowvi
lde Ab BOON ub uDEfi2ci.d infor. .LLoi w8 FCiAVu: at th: ena of July
134 Wt wvernuant hal .uciu.u Lo Proceed AW the survey of um.n paddy,
ATCeNcntS WOre Buuu W resuas Uie prepuratory work .udch huo bawa
suspendod in e tnird .ok Of Junu. Tio bre.k had bDowuver scriovusly dsies
cislocuted wrriangesnsuts in the L boritory, aud At wis sos. tiwe vvrore

thu #@oii. could be brousi.i up to cul: strengti, HowwWur, Ly jiuacin: ¢vory

VALl LS wen ol Wie JOb ih- presar tory wors was-Cin:shec intise to enuble

e ricdd survey Leiny start-u oa iLiv l.th Spplembar, Tuis was pos: ible
ohly bocuua«e of thu unjrudging work on the purt ol tue olu

st-.tlutled Luborutor y.

Juucds of the
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20, Tvio scts of khasr. or orop Tucord forms (showing tne ruvenus

Plot anumbur and thu ares in acre of such plot fulling within the grid)
wore propared and euppliaed to We fiold ptafl for sbimz filled in with

the annue cotimate of tho urew undoer difrerent gropa. Tils involved

listing ths plot nuober unu uru.- ©f about 13 lukhs of pléte, Additional

coplos wore 1o reuiroed for the ficld us weli: g for comjutational

“erk ir tho Slatiaticad Lubor.alorye s therclorc us:d t.ie piecuva of
e.rbon pupurs for s ocuring ihe mecveuyury puwoer of c.rbon copiesy and
in this way 18,070 sheets of ¢ .rbom pupers had %o be cousumcd for this
owrk alonu,

21, In order ‘o prevint uny breukdown due to the loaz of field
rreerag in trinalt un_er cor conditlons, urrungenonts wers made for
onc set of fiuld receris to bu sent to Culoutta and Sthe othel to the
Glridih Branch of the Luberutery directdy from tho ficld, Advantage wab
taon of this arrangement to procecd with primary tabulation independent
ly 1in Culcutta snd at Giridih, This guve us u 100 psr cent control xkk
at the stuge of couwpilution 3 it vas « aimple watiar to cowpure aurtain
firvd figures as peported by tne tio brunclies of the Lubgrutory in
Cialcuttn and at Giridih,

-

2Ye  Prograeszive Tabulntioni Arringements mxax were nmuds for proceede

ing with tho tubuliiticn wori in the form of uccusulated totuls so

thut progreasive estimaies of the aron under amun paddy were prepardd

at the ond of uvery .suk, Ti.: Fpa proportion of land undor orop obtainad
from inddviduul grids ere then plotied i: a two=wsy churt in whuich

tha X—axls showed the dutee .nu the yeuxis the intervile of Crop—=pro=
portion in fine eclansoss The forecaust of the crop under amin puddy each
we -k wae obtuinaed by direct sunmution of tho ruzults over so¥on days,
end was uluoe aheckeu by ovtuiniag Lhe froqueuncy distribution over the

whole waeck und then c:dculatling thce meun vulue,
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Seation 4, Area uniur wan Pragy

23 In this Swuotion we shuli discuss the matorial ro].nﬂ'.l‘ to the

ars. survey of Aman padwwy in 1943-44,

Sub-aumpio cetimutes

24, As adroady mentionad in the c.rlicr auvotion thesasple survey
covarud Y44 sub-dblocks out oif .liich 2I0 weire surveyud in JGuplicute by
(A) :nd (B) p..-rtivse In tho duplicatid submsaupios not all but only a
ccrtuin numbor of CefeViliiygo she: Ls wulw cowson to both the parties and
within ca.h duplic .tcu she: ¢ oniy two grids out of a tatel of four were
.numorated by both ths p.rtdcue The teo estimate2 for the urca under
sman puidy bus:d om th: works deme by the twe particu (A) wnd (8) on the
same s.t ol "dupilci.ted' guv=bluci.s gu-cct.d at rundom wera thus assQol-
atwde The sngFewwoul Boive.nm the.. two satiwat~e would therefors suppdy &
goou ddea of the ralicbility of the priwary flald work. In the DOGdNplie
Ltuted or singl: sub=blocks ths wcri wWas dole by onv party, -ud the
enlimate B8 «l on sucu #in;le sus=blcoka flrnishe.i u third value which
we have: e.dlied “he *C' puv—siapleie This thice ustinzute was. ef coupse

imaeponacnt of the puir of uszooiuted sub—suwples A and $BUe

28, ML thrce cotinates ¥i' YUY und YCY are giv-u by districts in
Table (S) in =hich gole(l). iV ¢ the Bawe of thesdistrict, col.(2). tho
totid (rographiowd are: in thou: «nd acresg col.(5d) the numb:ir of duplie
ouied cub=blocks unu, ~ol.(4) xix:x the nuwbor of alssts of CeS, village
wips in which worx wus ucuc Ly both tio purtiosg cole(s) tuc munver of
cuplicitud grius which scre souw .rat:d by both pariiee (A) and (B), The
estiwdAt-le avevs WRHSE twonl Py In thousand scr-i togather with the
vtamdaru errer of the ostimite bised on the work done by party (A) is
shosn in 00le(6)3 un: th. percent.ge Vsriabiiity (m.ctin: theccby tho
stamiard error of the cutimuvie evxpr -0gud 48 & percedtuge of the eatimate
1taeci?) is shown 1o 00le(7). Tho corrusponding ostimated area together
»1th 1ts standard orror b . :f ou the nork of ;urty (B) is givin in ocol.(€
with ihe purcontsgo virl:évility in eole.{3). Tho nu md r of single (or
non—iuplic.sted ) sub-block sh- -ty und grids are sLown in cols,(13),(11)
tuul (12) rospoctivi.ly. The thiri or (C) sub-suuplé oatimate of the area
togather with thy stundusu error 13 glv B in aole(23); «nd tho COrrom-
popding percentage varisbility in ocole(lé)e Tnis combined &rea cstimate



estinute 1s shownin Tuble (8) in which the figurus in cols.(l) ~ (7) aye
srrunged in exactly the swmu way w8 in Tuble (6).

26, For a siutistic:dl cowpurisvon of the thruc diff:rent cotimates (A)
(B) and (C) we hawe usud Pisherts t=stutistics which ia siaply the
difference of the two vitiw.t. g undur compurison divided by the stundard
error of the aifforencc, (L.rge sawp.e theory cum be us.c in this ocomparise.
son bucuusc the number OU griis ci loyed @us lurge in every casu). The
values of Flahorts 't' for the ¥ uifiereut comparison (iei), (A=C) and
{B=C) ure shown in Table (6) in mix colse(i),(8) and (10) roespectivelye
It 7ill de noticed that with a few excwplions the vulues of 't! arc less
than twa. Tha agreement oci.sen the o subesasples (A),(b) amt (C) were
thus fulrly satisfuetory ~ltuough conzitious were pot ccwpiately under
cerntrol. The ugrcemont was noct 0o close und thus dues ot sugisst any
#pfFTeciuble use of the sum.: scbt of recurds having bacn coplad by the
both purties,

ey
~te

It »ill be moticud r'rom th. rigures ;ivean Ao 4o Dotton line of
Tuble (5) that the (i),(8) wni (0) vstimates for the province as a uhols
werzs 2 5,240 and 247 l:khs of r.ores, the poolud value ooinys 244 lakhs of
acres of Llund mown with .uain piwidYe

20e The standard ewror of the e:tl.ustes was calculatad in each c.se
on the baoals of nuitt—st:-\;;a foramuluce Tho relevaat material for this
purpese is showm in Tubloa(®), (8) and (9) respeciively, In a.ch of
these tublea cole(l) gives thu nus. of the districty Gol.(2) ths degress
of frecdom and cole(S) the variunce butween grids wiihin suit--blocks; ia
the sauc way cole(4) shows thu uegroes of frecdom uml Gol.(5) the ratio
of the vuriauco between sub-blocks (o variunce wiihin sub-blocks omk
ocoosaooeksy  Finally, the ostim:tus of the V.risuoe of the olwgy.nesap
butwecn sub-blocks and betwoen grids nithin sub-biovcks are given in the
lest two colal(6) und (7) respectivelye. Thuse are purely technical

censtants which arv being giv.n here for cowv: niunce of futura 1uference
but need not e furthur (Ji8esd.a loree

29, Ome or WO Commaunty WY, HOweVer, D¢ B.de on tha parcentiygc
Variubility of the estliated wren undelr awen paddy shown in colae(7),(8)
and,(14) of Tablo (5) an¢ in céd.(7) of Tuble (6). Thuse supply &
staxdurd meusure of thu purc.ntag: murgin of error o tie resulis. For

\
the pravinge as a whole thess sre usually of tha orndor of 2 or 3 por con



fudtonting that ths satim.tes aro not likely to be gut by wore th'aa § or.
0 por ¢ nt ounor- in 20 tri-dn, V.duocs for individu:d districts are nuture
«dly much larg-r wmd fluctuute «idaly from district to dlistrict,

S0. It would bo ramcmborsd th..: the primary field records uro giwen
dn the form of annu ectimatos of thd proportion of land unacr amun paddy
in ozch plot falling wiuin th. ;ride Multiplyin: these imnu cetivates
by the corresponding urcu of tuc. plot we ger the actuul arca of 1.ud
unuoUr auun pidiy AN eich plot; i wuaing up these uress we gor the totsl
«roz (or proportion) of land un:or awsn pruldy in e.ch indivicdusd gride
In any resion,say,within u giv.n block or distriot we can Zorm & frequsc-
oy daatributicn of the pr portion of lL.ad under individual grid, and it
is cleour thit such i« froquenoy distribution will be clar:cwristic of
the district und.:r eonsiaeration, In the sumplc survey ve have muterial
fer o:dculating the propertion of lund under mman puudy nithin indivicuel
grida cnumeruted, For this w-. o.n form tho froguerncy aistribution of
drid-proportions within diffurent blocks.The frbyuenty distribuiicn of
grid-proportions for wich block is shown in Table (lu).

ile Ome point i3 worth ncting in Table{l0). The mosu fri uoat value
almost invariably occurs st the p = 1 or full proportion whick shows
thot cwun paudy 18 most oftsn s0-n over the whole of th: plote, The next
lirveat froquency oocurs ut tihe sero value, which shows tiut in the cage
of um.n paddy tho tendency is wither Zeax t0 leave th: plot gut ultogether,

Betso-m thess teo Lmils, tuc frequancy distribution is woure or loss

uniiorm,

Progreseive istiwm .tar of tle srea Undor Aus /id daun Paldy

32 It hua decn alrvady mentioned thut tubulation wun done in tite form
of uccusmliicd totilds which aaw. it posnibl: to prepare pro;resdlva
satimates arc ivem in Toblu (1) in vhion cole(l) gives the chironologi-
cul or suriul oumter of thu «¢.:x beginaia; frow the ludt wioua ol Huy)
col.( ) the uotuud periou of fici. work 4m cualunder twsy cois(.) the
nuabe  of Gudedlocks includey 4p the tabulation, The proporilei of lond
wider aus paddy is glven in cel.(4), and tlie corr-spou.i.n; prepurtiocn
under amun peddy in col.(5) whilc: tue proportion of l.upu wnicr both eus

&nd, apn paddy i@ shown in oGl,.(€),
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8xe Jueg Paddys It will bo motlcud that tho proportion of land under
wuy padyy 3o high at tho owd of Mwy, but fulls to somethiug like a stesy
valua betwasn 9th .Juns mi 8th July aund then decrouses scaswint but is
at11l qufte high at th und of angust, In Scptesd r the proportion
ropldly deoresses und becowws practicully nil by tho time Mater suIvey
sturts, The high intoneity of cultivition in the carlier part of the
FUrvey ms.y have been p.rtly duc to the fact that tha fidld work wes <one
in the comparatively rich sun uigtricts durin: tho eurlier weeks. 13 18
Fo3:ible th .t broado:st .8 (which s mowm wirlier fu the scuson) 18
BOTrs easily distinguisiieu from .uad puidy thun transplunied anunelf
thiz is true then there would bu loss chunce @f tranafur Lrou «us 10
aran puidy in earlicer wooks, but such truansfers would incrsage us the
3cison Lavuncen and pore Ll mory transplunted sus bejing to Cous unier
ourvay,

U4y smum Paddyy Eoidmate of the proporticn of luud unds® amun paddy
is avedlrble from very bLogimdng of the gumwor survey 4in tiy till the
miade of Bovember, It (ucreasvd from 1 per cent at the end of May
to 19 per cent in the tulrd sewk of Juue aft.r uwhicn it 8leniily incress
59d to the mudmum v.ldue of 71 per c.at in third weck of Spptember after
vhich it  rucually decreused amvi wes more or less steudy at ebout 53 e
34 p.r cent in Qctober or liovemunr,

55s The progroseive osilmates are shown neparately for tle Wiffersnt
aietricts ia Tubles (12), (1) «nd (14) which give an interesting
pilcture of' the positiim in ulfr.rent reglons snd shov the tine ..t which
the ureu was most fully so n with weoen pacddy im difrcren. purt of the
provimg: .

Lrea Survey ut the time of Harveating

8. Arrangemcnts were m.uio for th. orop=cutiing units to make an
arva survey at tho timc of ucin their orop-cutting work, Thes: unite
worked im 120 cunires uistridbuted at ranuomeall over thu provine . #ithin
euch c.ntre a number of sh,uts were svlectoa ut random out of tho 2hm
sheats which hud been us.u during thu mudn area survey; and the grids
elready usi:d for the urs: survey were ogaln ussed for orop—cutting sorke
kach worker wea instructed to cutur the anna estimute of the plots falle
ing within the grids :Qlotted to him &wen Lf the cfops were Dot available
for being harvested in any of the plotse
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37. Iun this wuy/a ou plencGlely aren survey was aude during the
wotunl harveoting Suvlm.' by « solected group of roraers, The cstinmates
ave ehown in Table (15) in wh.oh cole(l) yives the niwe of the distrioty
col.(2) the geogruphe.ul acex of the district im thouswid uraaspoele(3)
the pumber of subwblocksy col.(4) the mumber of sheeta,anu ¢ole(Z) the
nuzbor of grids cov-red durin; thy muim aray survey ani col.(6) the
aresx under wwan in thousand ucrus together with the gorresponding,
stindard error busud on the proe=liacvist survey, In ti- aume way 6ol (7)
givos the numver of aub=block:j cole(8) EEEANDCEREXINELIMUIOEETREKKKEL
sutockdls  the muabur of shects, and 00le(d) the number of cridm cevared
Jduring the araa gurvesy c.rricd out at the tiue of horvasting, and col,
10) th: estimated arvi togutiier «ith the standsrd ervor based on this
ourveye. In the tuo dlotricts ol llooshly wiud iipwrah the crug-cutting
aork was donu alomy #iti thy intensive progremse of atmiiar work in
corc.uxion #ith the Burasan<ioojhly=Howrh Flushin: -n. Iccig:tion
fchide, wii DO area survey was dome at the time of Hesvenlil,. The
viJues shoun within brakets ure thoreiore gulcudated values obtained
from the rullo of the provinciud totale for cols.{S) ww (10) of

Teble (15} .

38, It 211 bo motio d thni the aren under wen puddy at ths time of
harv. st was 212,55 = 6,75 lualie of ..eru syainst & pre-burvest ostimate
of 24ie46 + 2,75 lekhs of uorvs, The ucrsuge at the tiwe of harvest wus
thus appreclubly lower, Ouin; to the fuilure @f the rudns or ina.ot
blijhis ar destruction by cniwils or otlier caus 8 the harvostud dvea
muot Yo less tim the 8w dud areae The obs rvad ditferance is thaereloge
in the right directiony but np the estimute of the uren &t hurvasting
tims 4s bused only en awout ¢,300 grids fn 119 subeblocks it is not

possiblu to draw any dufinlt. ccnclusious,



Soction 8, Crop Cutting ork on Aman Raddy 3 1843-44

58, Ao alroady mentioned, crop-cu.ting work on aman pad'y started un
the, 19th November and was contirucd till early January 1944 ix some of
tho. idntriotss The work was dono by 22 w:its each oonsisting of two or
thrce invostigatérs under one Chi. £ Inspector who secured sample cuts in
120: contrea distributed at random all over the province. In each locality
15 pumple urits wero located on sheets at densities smf one in one, one
ip two and one in three in a balanced design. Euch selected sample sheet
wos divided into four quad antn, and in each quadrant two grids were locatcd
at random and the -orker wus askei to collect two cuts, one of size 8' x 8
and the other of 12¢' x 129, in exuch of two plots contained within the grid.

40. As already memtione ', vach orker also recorded the unma estimate

of the proportion of tho lun! unier nman paddy in each grid allotted
to him even i1f crops om all the plots were not availablo for being har-
vesteds Tuis served a dual purpose. Firbtly, it sup;'lied an independent
ostiratc . the area unier aman pud y at barvest time., Secondly, this
on.bles the rate of totul pruductiou per sample sheet boing diroctly
culculated by multiplysng tho ruto of yield (y) by the intensity or
proport.on of land under cultivation (p)e. Tuking the average of these
supply these pruducts (whicu we may writo as yp ) supply directly am
osticate of the -ute of jnoductiun per urit of geog aphicul area, while
the average of differcnt values of y (which we may write as y) gives the
utu of yiold per umit of cro;ped areme An ulturnutive method for ovriti-
wmatin the total production is by multiplying this uverage rate of yield
[%7) by the avcrage intensit or pruportion of lund under cultivation
(;)- This motiod ignores th: mutu .l cor elation which kight exist
betwoen the intensity of cultiv.ticn (p) and the rato of yicld (y). The
motho of cakculating the total production by tuking the average velue

of the joint uroduct (yp) 41s thorctore definitely an improvomont in the

method o: c-timation,

41. Bofore considoring Lhs Lotal production of rice it is necussary
to mention gertain dlsconcerting fontures im the crop—ocutting work. As,
alrindy mentioned, cuts of Lwo differcnt sizon namely, 12' x 12! and
6" x 6' we-v obtalne! from euch plot. Rulevint duta are given in Table

(16) in which col. (1) gives tbe gerial mumber of the fleld unit;



col (2) the mumber of villagen covered by each fiuld unit during orop-
cut Ling work; colse (3) un: (4) the mean yiuld in tolus por sqew fuet
of freshly harvested paddy based on cuts of size 12' x 129 as collewted
in samles (A) and (B) rospoctifcly. In tho samo way colse(5) ani (6)
show thu méan yield in tolns pur nq. feet baso!l. on cuts o sise 6! x 6°
in oum los (A) un’ (B) re:pectivelyes It wili bu uoutico:-that the mean
Yield bused on cuts of size 8' x 6% for the province as a ‘whole wus
21.89 and 21,38 respcctively for (A) and (B) samples. Aguinst those
figuren we have mean yleclis of 16.86 am! 16.09 based on corresponding
cuts of size 12' x 12°
42, In the same Table (16), col, (7) sho's ths mubor of cascs in
which thc yield based on 12' x 12! cuts was in excens (by more thun
+5 tolus) of the correspowiin:: yiuld based on cut of sise 8t x 8¢
locutod in heo same plot; cole. (8) shown “ho pumb.c Of cases in which
tho dirforonce -as boetween + 5 and =§ tolans; ant finally, col. (8)
the pumber of plots im which the yield based on 6! x 6 cut was higher

than the correspopdin:’ ylcld bused on the 12¢ x 12¢ cut by more than
b toluse

43. It would be r.mombored thut cuts of b.th the sizes 6% x 8! were
obtaiged from euch of the plo.s, Hean yields based oh the two sizes of
cuts would not, of coursc, be iJontiocul bub would di.for by chance
fluctuations. It is obvious howev: r thut, unlcas thoerv is any bius,
the number of occasions on which th: rate of yicld would be higher for the
smaller cuts of size 6' < 6 would be roughly tho game as the number of
occanions when the yield would be iower for the smaller outs. A glance
at cols.(7), (8) and (8) of Tuble (18) shows that this is rar from tiue.
In fact »¢ find that in 622 piots the rate of yield wao grueat:r for
cuts of smuller sise as aguinot 233 cacos in the rate of yleld was
greater for cuts of laryer siszse. This shows that thero was a ten‘iency
to overestimate the i'ate of yleld in tho case of cuts of the smaller
8ize. This may be duo to someo Of the bordering plunts baving been
drawn within the cuts. Such a Lo:dor bias, Af any, would natu-ally
de of greatur importance in thu case of cuts of emuller size.
observed bias may also b: duws to tho an uncon-cious tendency

sulpcting high ylelding pa chos which possibly could be s

vuglly in the case of tho om:lle opize cf cuts.
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44. It will be noticed thal the matcrizd falls into broadly two groups.
In the case of ourtuin f£1.11 unitr nuch as Nos.(1),; (4), (8), (7), (9),
(17), (2v), and (22) there 45 on thu whole no marked bilas; but in the
case of the remaining fleld uni s the mumber of ncpgative diiferences
arc Zuch largor. It is also remarkuble that it 4s just these field
units which show a strong biac that th. ugrvement botwoen the two sub-
samplos (A) ani (B) is usuuliy clusor. Talp zlso 4s su:piciouss,

45 I. is &f cou:rsv mot pos 1ble to stato definitely just whut had,
hup;eneds In our previocus studicvs on the jJute crop and also to a smaller
éxtunt om the pudiy crop wo had fouml thut th- ¢ was u defirdtu tondency
to overestimute the rute of yi 19 ~hen th: size of tho cut 7ay very
small, We founi how.ver thut in tho cusc of Jute, cuie oi Size bigger
than, about 4' x 4' wervu prauctic:i.ly fwec of bius. Hovew.r, in &k view
o' the possibility of the yi l' busod on the smaller size cuts having
been’ overestimuted we hive rojectei the ecords for the q' 6' cuts and
made all subsequent calculutions on the Lusis of thc records for
120 129 cuss.

Yield of Aman -iice

46, Tle y-old of rice (not in husk) in maunds per acre of croy . ed area
bas- d on sumple-ciits of size 12' x 12' 1ia shown for each di.trict im
Tuble (17) in whicii colse (1) and (2) give us usual the pumv un: geographi-
cil aroa in thousand acres of the districts;. cols. (8) — (8) show
the coverage of the crop-cibting work in diiferemt districts in terma
of nuuber of sub=blocks; sheets, mauszus an: cuts of sise 12% x 12!, The
culculated rate of yicid of Aman rice {not in husk) 4in muaunis per cro.ped
ucre is sho m in cole (B)e (Thu figures for the two districts Hooghly
and Lowrah have boen obtained from the crop-cubting work in the
Burdnan-looghly-Howrah Flushing and Irri;.ticn Scheme)e Wultiplying
thezc rates of yield by the estimuted uren during the pre-harvest survey
sbewn in cole(6) of Table (15) or by th: estimated aroa at the time of
harvesting showh in cole (10) of Tablc (15) we et two alternative
ostima es of tho total yleld of rice (mot in husik) in thousands of maunds
given respoctivoly in ocols. (7) and (8) of Table (17). On th whole 1%
eypeurs saror to adopt the estimated figure of 25,59 croros of maunds

for the province as a whole as showm &t the bottom of col. (8)



Aternstive Mubtlu  ©of Calculatin: total "rohiction

47. It in alno ;o3sible to calculutn the total pro-uction by u-ing
the ~u%o of ylel! (y) ~nl the proroticn of lan! un'er rivn p; 'y in
each ohack (v)e Py milti;dying thone t:-0 we gt the mte of tut 1
procduction per rha t Or por acre of geog ajhicd mreas “climtel bas 4
on ‘t.hln » o4 have Lho grest alveibl.gw 0 on b.uing the sta: t!.cd
er ors being calculate! by E.r.luh::‘om:\l pollods,  eaevarnb figures |
sre given in Tubie (18) 4n which col..(l) ant () gi:0 the nana and tot-.).
‘~0c;'=:>hle-l arca of thy dnrtrict ir thousnnt ncrea; ©0le(3) the ertima=
téd . area un'er aman padly in thousnd acres t..u.: ther with thsy correm oniing
standa:-error, and col.(4) the ;eorceitngn varl-tility {~a.ch 1
8in ly th st.ndud eror of the wutlasle rren exprdazel s o porcertaze
of tho estimte’ arca-itsclf)e In *ho s~mo m;,',. tho ~gta of 7ield
cf ri e (1ot in hunk) in m.un‘s pu  acre togith r #ita th- Tantard
e-ror 12 rho-n in col(d) an! th: porcustay: -ard Blity in col.(6)
Firally the total j;to<ucticn of rice obtnined by £irmt cal ulating
the avercge volue of the joint prouct (yr) snd then salziclylng this
by the totnl arca of the latrict is shuwn in col.(7) . toge her with
tha n%anderd er ory and tha p.reantwie wva-int 414t of i estimated
tital profuction 4n coll.(d)e It vould be nuticed tha. by tule metlod
the total production cuds b a8 76,84 3 & ¢e93 crurea of mouris,

l;l. The stardard errurs have be.r calculated Ly apiropviste sulti-
stuge formulee. It woul! bs netice! that for tiw province ns ‘a vhole
th e-tim ted arva aa a rtan ard error of J¢56 per cuntj the mon rate
of ylel' u atan!ar! orror of 744 per ceni, end ripal.y th? osticatcd
tc;t.nl ;1o uction bas n staniurl crror of 3.74 yer conte Th urglx; of
or.or sor intividuii Aistricts i3 r:sura-iy much tighere

45e Te fin' that on the baci: of thi aviilalle wm.Lerli.d the entiztal
tutal spruo-iuction of s n rice (not in husk) in Beng 1 in 1035-41 cuacw
ot v 1330, "6.45 0T 26,64 croren of maux's dei-mrtirc on the
rethsd of c:dculntione Te nlso fini th.b criculeate! sbrndard error
15.5.74 per cent, o= ay of th orler of fuur per € Mo v mry, L'
fore, reacon.bly coenclu’e th"t ¢h  total proiuction of a.n :ice

Hrb by a0 socet dng brtween vsy 33.4 wnd 7848 crure; of me



—13—

Section 8. General Discussion of the Resulus

50, It may be montioned heru that .he sumple estimato of the pre-
Burvest or sceded aro: is 244 lukhs or nearly 58 per cent highur than
the official figure: o1 ubout 180 lakha of acree Tho saumple estimate
Jf the harvested area 1s Z12.55 lukhs of acre which also is sbout 18
per comt in excess Oof th. ot:icia. cotimato. A8 this is the firat year
of the ganm, le survey, no direct ovidomce is availabl. to emable us to
sottlo th: matter .hix wiy or thate Ve, however, posse: 3 some indirocs
evidence. It iu koown fgbhat the work done during revisional Settlemermt
operations in Ben al 13 on th- r"hole quite reliebles v therufore
attompted a comvarison betwnen the areu un:er aman puddy as given in
the Set:lom:nt !leport: :ith thle coualumporuncous ofriclal iggures. The
auterial is shown in Tuble(19) in wuich col.(1) gives thu name of the
district; cole(2; Lho geogra :ical areaj; und cole(8) the ycars of
Settlement operations; col.(4) ‘b« a-ea un-er Aman pnddy us givon in the
Scttlomont reports; an! cole(5) thu uverage value of tho area undcr
Apan paddy ao given in the officiui Season ani Croj; Reports for the
years montivne 4m coli.(3)e The successive officiul esiimates are also

given for tho yeurs 1934 = 1943 in tho succeoding cols.(8) - (15).

81. It 111 be noticud that the of icial estimate: were usually
sm.licr than Lhe correspundin, Settlem nt figures. In fact the total
area accordin, to of 1cl:l er.ipates was only 144.58 lakhs of acru
upgalnst a total Settlemint figure of 192,16 leokhs of acree The
officizl entimutes hiave tiaia to be increased by no less than one third.
(or 33 per cemt) 4n or.er to rouch the Setil ment £igure.

652 A far more iupo-tun. ;oint is that according to Settlom-nt
operations the total aica un‘e 'ma: paddy wus not lo s than 192.18
lakhs of acres. In view of th: umprecedented risc in prices in 1943
it 1s alwost cortain 1t the u-cu sown with amun paddy in 1945-44
would be sometuing greator than Lads. On this view of the mattur tb-
estimnto-“ubtaine! £ om tho namp.e ourvey appecr to be far more

plausibie thun the of:icinl cstimatoe
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65, Ye find that the sumple estimate of the acreagu under sman
paddy ab tho time of barvesting was 18 per cent in excess of the
official figure. We have alre:iy scen that the standard error of the
‘area unier, uman padly as vstimated by th: sample survey is 3,58 per
conte Thin shows thut the int.rnal agroement between the different sub-
sample: wuas on tho wholo fairly satisfuctory. An externul, oumparieon
with the settlement rucorls ulows that the official figures are
usunlly sorious under—es!.imates. Iun this s.tuation the sample estimate
apyears to be quite plausible, The margin of ervor is however .
large, and the sample e-timate may dif:er from the tiue value by
somothing like 8 pr 9 per cent. |

54. It would be remembervd that the estimatod production of Aus
rice (not in husk) wan given as 7.70 crores of maunds. We have also
soen that a plausible figure for the tota production of Aman rice
(not in husk) in Bengal in 1945-d4 is 23.4 prores of maunds. Adding
thene two it aprears likely that zho total production of Aus and
Amon rice (not in husk) irn Bengal in 194344 was somet:dng of the
order of 81 crores of maundc w th a possible margir of error of say
7 or 8 per cemt, TLi" is as far us we can go in rogard to°the produc-
tion of rice in Bcngal in 1943-44 on the basin of available evidence,



Sectlon 7. Incidence ard Effect of mamuring on the Yield
of Aman Paddy ;3 184544,

58, At the tiuwe of the survey of amun paddy information was eolledted
regarding the extent of tho application of mamures. This furnished
material for studying how far mami es wero belng used for sman paddy and
what effoct theoc had on the yield of tho crop. Table (2U) shows the
extent of tho use of manures; cole(1l) gives tho name of the district,
cole(2) thc number of pluts wulch were mumired and c0l.(3) the pumber qf
plots which wore not maumured; the totul mumber of plots cuvered in the
tabulation is shown in col.(4). The percentages of pluts manured and not
sumured are shown in colse(5) ant (6)e It would bo scen that manmuring
was on tho whole quite ususal in districts Backergunj, Macca, Jossore,
Khulna, %adia, Pabna, Faridpur ami 24-Purganase On thc oth-rband, the
psactice wau practically neglected in districts Birbhum, Burdwam, Bankurs
and Hidnaporegmxituxkax The primiry ma erisl shows that cowdung is
practicully tho only form of mamuru that is being used in the province;
meiure in the present report thercrore msans dowdung alonee

$6e Inforcation was al«o collected as to the amounmt of cowdung used
per bigha, bu. these are cfton only rough guesces reportcd im a casual
ma: per by the cultivatorse In Tact in many cases 1t was difficult to
find out whoth r the tota. quantity of mamre rcported to have becn
4 lied vefor-e to only the particulur plut unmiler investiga lon or
all, the plots cydtivate’ by th- owners

57. 1In spite of the rathur unsatisfuctory nature of the preliminary
patorial we have made an .theuwut to study Lle wf~ect of manurimg on the
rate of yield, Relevunt figurss nre glven in Table (21) foix in wtich the
smeunt rate of yiold of Aman p:.dy in maunds per acre in plous recelving
difforent quantition of manure have been shown by dist Icts. Under esch
district tho column headed "N" gives the number of plots for which infore
mation was avalluble end the secon? colummn, the ylolds It will be notie

thyet the quantity of cowdung userd varied widely from 1 maund to 150 o
pexn bigha.



58, It must be rowusbeccd th:at the cowparison which se are muxking
horv gives only u kina of Svur=ull avuruge, In the case of umsanured
pPlots wu huve Do inform.tion whut .Quld have besn tie picld if sapure’bnd
bl uned en the sume plote In the s.we way, we huve records of yiblds
of puddy in mumurcd plute bul live wo knowledge &8 to hos much less the
yield mould huve becn if no m:aur- hul boen used ut all. The cosparison
is thus not guite v.liu, us it is guite posvidble that the intrénsic
fertility of tho munured umi umscnured plots were diffurwnt, For exampls,
sup;osa only the le st fertileu piots were sumired, then the increase wsix
noticed would mot giv: thu totul ertuot of muwring. On the other hand,
suppogso only the ms: fortile plots were mamured thun a greut deal of the
ob;scrved increaco mijit be dus to grualor intrinsic fertility rather than
to thu Bauree But loonibg «t the figures givon at the bottom of the
tablu for thu provinc. as « wholes it is lnturesting to bbissrve that there
i3 clear ovidence of :m fuccvane in the rate of yleld of paddy-due to mx
W Ouringe For uxum lu, in wwanurad plotls the eves=aldl provinciul average
yicld wes 16458 m-unts of ricu (not in husk) pur acre for ull districts
coubjncde The wverage rati of uiled is higlhr and ubout 1fei4 w-unds in
plots recciving from 1 to 10 muunds of cowiung, and ubout 17,38 maunds
pur weru i3 jlota Foc.iving Ll o S0 m:unds, Tourv is an apireciable rise
in the overage yleld to 18485 Launds jror were on lupd receiving from
M1 to 0 mamis of coedun. pur bi i, Thnre 43 urthe:r rise to 19,87
Buundy peor are of 1. recoivin, trom .1 te SO maunds of cowdun, per
bijlue atftur this there 10 w0 further risc su.gosting: thut tuere is poo=
b:bly not mueh suwiition.d g in in yiuld beyond the uppl.c..tion of sy
frow 1 to 50 muunds ol cowdung p.r bigha,

§3¢ Tho material i6 neiihe r extonsive nor reli. d:: enough to beyr more
detutled unulysis, @ lrinu howsev.r thut tho usc of £rom 30 to 50 maunds
P-F bigna on the whole incruzass the yield of rice (mot in husk) per
ucre to 19,87 mcunds from un av:rige yiuld of 16058 muunds in ummanured
Piots, Thare 18 thus & Sin of LwoUL o5 mamds por bigha on an aversge
duc to thc usc of from il to 53 muunds of cowdung por bighae
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Section (B8). iye retimition of the Yield of Aman Paddy

€0, various ‘wXpurimcnts huve beun made in differont parts of the
siorld regurddng the possibility of muking reliable oye estimates of tig
yiald of cropa. Hovierul ye.rs ugo a good deul of work in conuexion with
wheat was don: in njlanu which guv promissing resulte, During Prof,
Hedelflohur?a visit to Indius in 1957=8 I hud the opportunity of discupse
ing tho question with him, In fuct in u memorandum suboitted to Lozd
Linlithgew (thom Viceroy of Iuuii) ProfePlubur muggesied that experimunts
on oyc¢ gutimation Bigi.t Ll t.en uUp in Dudia ut an oarly date, e did some
work on tho subjwot In + tunt tivs way on the jute orop in 1940, I.wanted
o Buic u suslamatlc efiort in 1941 but was pr.vcnted frow doiny this
ou uccount of @y oen fi. o lth, Im 1u42 I again gave instructions fre
oyt ¢silim tion work bein; done on tho jute crop but unfortunately owing
to unforuseun Jdifticultlcey .uwe tho w0t Wihatural rvluotanos on the part
of th¢ sup..vising sta'f Lun the Field Branch 1o tan_ iblu Progruss was
BD.uce MHowaver in 1840 I drCluvu to @uku u dufiunite ofiort to explore the
posialiltlos of wye cotim.lion; und, #8 ulready menlioned in e Lntro=
uclory s-ction, the rosults Wuv. Leen oxtrowely promisiuge

€. Both in the Jule—gus o well 4o in th- uman ssavons I decided to
ofiur prisws ruiging from 3,6 to 1J) for proficicngy in moking eye esti-
@at.s of the yleld of Jute wa duye In the amun s:a30on oxamiruations
duie arca@ged at 12 centros une.r the diroct supervisioca of Fleld Super—
visore uni Gtutdsticiuns und oti. r soenlor wor.crs swnt out from The
Stutiutical Luboratorye 't - & nu.ber of cuasmiidites hud aveuwbled at -
each cuntre the wxmalper: (who cure usuwldiy t.o 0 turuc in nuaber) went
round und mide ready s muno.r of s wmpiceunits of ths proper size baw.dsu
by ropes tor ebing burv-aced, idclore tuc 6ro; wus cat o.:ch cundidntp was
roquirod to muku an @yu catimate of the yivld in tviws of maunds cf rice
'(not. in busk) pur bijghse, un. th.ss cstimutes were rucorded in un angver
book, In this wy c¢.ch c.o:ld.tc waa rejulred to make an aye vsticute of
the y1eli of from 1S to U cuts, -iftor all the canuiudatos huad watually
#ritten down their owm c¢yv ostimites, thu crop on e.ch of thu plots was
harveatod and welghed ia the gru:.nt of the oxawlnorse
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62, At cuch cuntro we thus lid the woight of orop for each plot.as

zotually moasured by the exuuiners, and corrusponding to euch such weignt
®2 also bhad o numvor of vulucs obtulnod by oye eatimate by the difi'erent
candidutes, A spocimon shsut of such results is shown in Table (22) in
which actual records for a nuab r of prize=wsinning cundidutes at Haogaon,
Tarskussar,Singur and S.ntiniket-n are givon in torms of maunds of rice
(not in husR) per bighue Cole(l) uimply gives tho o.rial mumbur of the
seunple—=unit at ouch cuntre, Under Nuoguon wo then have the diffcrant
eyo=cotimutes of the ylelu iu sa unds per bigha us giv.n My worker loge 1y
2,5, up to 9, This ia rfollowcu by célumn hoaded "ALd" wiich Avus e wean
vzlue of ths yield based over the sye cstimates of all 9 ocandidutesp
fin:lly in tho column haeiued "Actual®” the ylcld as deteruipned by direct
woi hing by the examisiors thuin lvea is ;iven for eush s:mple=unit, At
tho bottom mf thw wuwan v.luo 18 givem of all sumple-units for :uch cundi
dute 8uparately and ulso for ths two coluwns headca "AllY and “Actual®,
Xt Nnogaon we fimi thut the meun yield for ull 15 sauple-uubf was 5,20
muunds per bighie we niso notic: that the meun valuv of the ¢ e estimates
maie by osndidute Noel w .. 5e25 by cundidatu Noe was 5.80, by candidate
Kvo.3 was 5.20 maunds and no one A glance at the figures would show thats
some cf the cundidutes were thus highl y suce ssful in giving roliuovle <ye
vstinntes of yield, There ware however lurge differoncis bLetuven the
cundidatos, For eximple, Nuogaon cundidate No.9 had a weun yicld of 6498
maundc par bigha ugsain on witu.d vidue of 5.45 wuundse

63 Tho reo-ults woru scrutliuised énd anndysod 4n various waye Agree=
pent of ..ecun valuos -uo Gurtsinly one oriterion, But this was not euffi-
Pionute “For- exumpls we found that there wore cundidates -ho conslstently
mdor=catimated or ov r-estim:tid but whoo: eye estimates vulues -vre
ors or less uniformly proportionul to thoe notuul valuese It is clear

nat in such casue if the cunuaidates oould corrcot thuir bias thoy

juld be ablo to make extrumely rclisblu eye® ostimatus, This sug.ested
ing the correlution bet.oun the cya estimates znd the actucl vilues us
lBscond oriterione, A cunuidate huaving a high corrclatiocn of his eye

Bilmates with the actusl v.dues w.y be considercd to bs u more proulsing]
bd:.du.t.o than one huving a low corruluation, There wus also a thixrd

lore A candidate muy guess very widoly of tiw wark and yeot by ch.noce



chunce cancoellution of wuluen laurgely 4in oexcuss or in duféct may reach
i medld Value nuear thut of tho actual viluu, It is clour thut the stande
urd doviation of thc crrora would throw som: light on the ability of
the cundidutes, As b.tweon two o.dmildaten huving roujhly the sane saun
values, the one with lowur stand.a'd differeouce woula bu obviocusly more

promlisinge
G4, It is mot nucizsacry to cnter into technical dutalls but I may

w ntion h ro that ull ticy: f ctors were tukem into cocnalderation in
asarding wio prisve. In tic Asun seuson out of 146 ciudidates 285 were
cousidured deservin: of r.c.iving prisvs, It was also found that some.
of the top m<n hud v:ry Jood aptitude in sokin: corruct eyuv satimates
of the yleld,

65, Lot us just consiu-:r tor u moment the possibilitiss of the method
Our exporimcnt shows that we nad anong our omm stafr men wio could make
ey¢ cstimutes with n high acgree of relicbility. du fouud tiut the mean
value bused on 20 ayc ovstinute often agreed 7ith tho actuul wvalue
»ithin 2 or 3 per cunt, The work takes Veiy litile tiice All one would
huvo to do i3 to go round with u map aud ideltify o nuwber @f plote
suleoted at randem im o vili:ge or wilithii a group ol vil:iuges und make
« note of thu yleld of each such plot by eye estimation, Oue investigator
would in thic way b. vasily blu to coll.ot Bay from U to 40 uye
ostim:tod calues in u group of Vvillagule A8 ailoaly wuniticned, we huve
rousons to believ: that thue mwa value bused on such a pumbc: of aye
cstinato would mot probubly Jdifiur from tuo actual vulue by wore than
t¥o or three or ogy five p.1» c.at at the most when the work was done &y
competent men, Ay such invesiigutor movi.g from plucue to plucu would
bo uble to muke suveral huidred of qye catim.tos in the caurse of a moath

668, The work done this your thersfore deservaes being centinue in
future., The method ap;.urs to be extrimely promisinge Dut u good deal
of further studies muust bu muue bifore it cun be standuniized, Sultuble
wen Bust be found ni giv._n necesvary tralninge Finully there 1is the all:l

iuportant queastion of houuitye, The Tuct thaut mun 18 able to wake -good



good eye estiuatus dous nol mean thut he asould aluxyo do so in
practipge, It ip clowr thurefore thut it mould not bo possible to
rely exBlusively on sye auslimation, Pursonally I believe that

the xaxx wost promising lins of advunce would b> to us, buth eye
catim.tion aml th: wethou of nctual objcetive crop=cutting work

in coabin.tlione -l Boulu thpuct 28 & chuck on th. otltaere Cureful
control exgerimuntls must bu pade reogardin: the fype of orgunisation,
but ¢lven & 24tde tiwe wnd noc ahary fucilities I feul countfident
tht ovolving a ecunc L chuigue would @aruly bo .. batter of a Mttle

patlent expecic ntntion,
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Scotion 9. Uncultivable .astc unil Fellow L.undse

87. luring tho purvey of tho tman orop information was Gollootsd sbout the prow,
Aortion of alnd lyinyg follew im 11l the 530 sub-blocks xamdem covured in the survey.
A orvtuin portion of {his auturiil plecuen up ut runios hus buen tabuluted and the
rumlto are given in Tuble (2%) in whoch cole(Ll) gives the nans of tus districtjoole
(2Y tuc totul gepgrapricul arca in thousimda of acrusj cols(2) anz (4) the mmber
of polic: stutions coverud An the surv.y ny the two £icld parties (i) and (B}
raspuctivédly, The cstimated ares of culturuble waste in thousands of acrs based on
the wo?i cona by the (A) wnd (B) purtics «re slown sepurately in cols.(5) and (6);
an . the: poole: cotimutod welucs in Xxum 00le(7). Iu the same way estim.ted valuss of
curr-hit rellow land in thousund Cres uru given in cols.(8) and (39) respsctively for
wzterdcd collcotod by the two parties (A) anu (B) und for tho pooled material in
coi¢(10)e Pinally the totul urva of culturuble wast- lund or ourrent fellow is shown
by teo puctios (A) and (B) in cols.(1l) anu (12) respectivelyj ani 3ne pooled valueh
in col.(13).

68, It <ppeurs from Tublo (25) th.t in thu whole of Hengal about 8ueS lukns of
2Crds wore oither lying as curr:nt follow or ware cuturebles wuste lund in 194544,
G3, For purpoac of oow,urison #: arv showing Sutlemcnt and of “icl.l estimutes
of gqurr.nt f-1low und culturible wiste in Table (#4)3 cole(l) gives tho nuww of the

«djstrict ami 00l.(2) the your curing rlilch settlewont oper tious were made in eash
alstriot . Iam cstim.too of the culturublc wuste imxTublax other ti.n curr.-ut fellos
ay gizen in gottluacnt rcports LT 6lovD In cole(:) and the area mot aveilebls for
cultivitioa in cole(4)} :nd fin.liy th: totul areu of current follow in aole(5); tae
totul of tucce thres ftews is glven in col.(GC),

78, Tho cerrosponling figurcs ubstr:ctud from tne officiul publication in the
Yurc.anc Yi.ld of thu Prinoipal Crops in Imdia in 1357«38" is shown in ools.(7) te
(3)e 2t ueu of culturnble wiste lind oiher Uiun current fullow has beon suown in
colZ(7)) the urvi mot ivuiluble for cultiv.'lon 1n 00l.(8) ani tus sres of cusment
raliow in cole(9) ubi flndlly the totul of the itums in cols(7) to (3); is siown
1h 00l.(20),

“Tl. 1t will bo moticwd thut thirv uro m@y ciocropw.cies betws.n the Cigures
g1vin in Sottliuwont reportes uni thosu given in oftieiul public.tion on "Area and

Jield of Principad Crops in Inatu in 19:7-38" and paturally but.s.n thuse tho aud the
smaple uotimutoss All «we Gun suy is thut thy s.mple Vuluco wre of thu rigat orders

It. 18 oniy ftur tho suwmple survey L.s busn rupeated for 5 or ¢ yeurs that the real
por¥tiqn o u hoceme known,

Sd/= PeCeluhulanotise
4, 5/5/)444



-l

Ule {C)e Jletiinagion of Crepecullin  vOrk ¢ cee 8 Pice y 1 LMiad te

Liae el Llririate, Pirled 0F wove Baave of Laibae 07 Ll
Soxpw Zlots Poy  Cleut 17021

v

(2 () (¥ U

i) p 5 ()

S TR T 2N

ferled,Pastopar 2e/11 L)1 v4) 171 6L 163

c
b pury i, Lvita 27/11 <1315 2 dis G 1

8

G

levecn /i =1)/12 1:8 Q.. e

CLiten el T nn e AL V/12 =25/17 Y - TR 11
=rainTgnch N Y45 BELY 75 SR A S 132 152
Sprenolnntiy, Licou 1/12 «27/12 ) Q4 I P e
abra, il 25/11 =22/12 G 4l e LN 214

,,.,,. Aros, Thete 2/ -/12 60 258 1) o i34
Eor A, TN ur, g T r, 30 L/l e 1/1T C Ry N o 1.:
e A e 2/ <12 6 LK 14 e 153

“insme 21271 4 T 14 LE A}

Jilietintt,
5

v SAreu/12 6 4% 2 wi 1
el e, Jdah LJ7/1L S/ 6 26 1sr Ll ¢
BITSYY SIS RO el QUREy E RV | Of1L 70 /1 5 254 liv o) 145
Nedls, Juteien /11 K012 c TRy Y5V S $ie
:'k..,.-.n:.{w CN : [R5 S SERAYS DA NS B R S it
Jes cra,it Par,ue,iiuing 2/ =0A 6 5 11 Ll 1
) ér.-.; D10 ilico iy 19/12 « /1 2 os i» 3 23
Ueriwa,sirae /M S22 6 Lu) 3T it 1.4
g eyl ea lLy,ladute /LT <35/12 € 5 16 oil, 33

1/12 <34/12 5 2.y 1 Lk 157

HE RV RVURIRY

Tetal 1VIL <3022 20 5T9 i)y wedd st




=29-

Table (i)3 listributicn of Grids by kiutelcto 10 Jwa Sunsn 194544,

Inn8 ©¢ No, ¢€ "yb-olecks, o of Thu: tu, Hubor of Gride euserated
[iririctd luplie ¢iuplee Totule uplie Singloe Gobule wuplie Single, Indivie sotual
caled cuted, cuted, dui  Totls
0) S I T 2 T I O N ™
Backarging 13 3 A 220 43l 671 659 1Bl 2l 2669
Bunkura ? §é 1 141 260 401 64 TEl  1R05 1529
Brbivey 7 5 10 WS W2 QT 4 75 115) 1603
Bogra T 2 9 178 278 &6 56 82 1967 1302
Rurasan s 5 168 296 464 508 843 1832 1398
Sittasong 4 ¢ 6 - W W - 07 w0 7
Ducca i 6 18 568 % 4 1074 1k7 Rl 4085
Nuajpur M S s 288 6 664 w0¥ 1w 1W? 2795
Puridpar 13 6 16 552 60 9”2 155 16l &6 3T
Foogldy 5 5 9 54 172 26 168 26 €N 842
Borrah 2 b 3 38 56 S b 1) 162 284 L34}
Jdpulguri g 4 1 12 239 N 455 $:¢ 12 %6
Jessore 1 4 1 348 474 B2 1045 e X456 50
Fulns n 3 W 2L %22 555 634 e 18 2358
Lldzh ) 2 173 a1 %o 88 651 U6y 1687
ddospur r 7 24 11 476 Ter 93 142 L 3234
Brshidebad 8 S n 177 21 4w 50 64 1M 1734
Iuensiogh 2 XN 710 1186 1696 A% 3563 g 7618
hdla 3 5 14 1M 25 46 512 856 162 1859
Doukhadd 4 2 6 100 1582 2 sl 5T L5
Pebna 7 ¢ u 208 42 6.6 62 1NS 108 2532
AL 9 3 1 170 205 eed o0 4% 15 1343
RBugpur 12 7 L 4% w4 1l IS 2Q5 7% S0w
Yipporah 8 4 12 251 <T6 Y 12 14N M 2333
M Parjznas A2 6 18 271 46 65 815 liés  2od 2374

Totul W A9 e 5653 D520 15155 10505 28641 dSS6 62:
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