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RTPORT ON BENGAL CROP SURVEY 3 1944-48

Introduction

The present report relstes to the eighth orop survey by sampling method
inBergal, In 1957 work hsd besn sturted on a five-year scheze £or the
n;rovonent of statistics relating to jute aoreage, finsnced joinily by
the Indian Cenmtral Jute Comzittes and the Goverum:nt of Bengal, The sawpling
teaunigue was developed in the course of a graduslly expandiug series of
expioratory surveys culminating in a full scale provincial survey in 141,
The statistical worx nas done through ut in the Statistical Luboratory
und:r my dir-ot contrul, The superior administrutive control of the -field
b:anch was, however-in tho nunds of the Director of Agricuiture in 1957,
Tod s srran ement did mot prove satisfactory .nd tae contrel of the field
bauLcn was transferced to the Sacretury, Indiun Central Jute Commi‘ttee
in 1928; and the services of a Deputy Collector, Mr. N.C,Chakrav:rti vere
mude evailable for looking aftar the actusl ‘ork, Wr,Qiakrsavarti continmued
to remain in charge of the field wora in 1339 but the suparior control
#«as tr.nsfer:ed to tac Director of Land Records, In 1340 Mr, Cheakravarti
was tuaken away for other workj awthar Deputy Collactor was placed in
siolo-time caarge of tho field sok; wnd tae administrative control was
«galn trunsferred to the Seoretary, Izdian Cuntral Jute Comaittse. Iu 141
anen the sumple survey was organised for the firfst tive on e ful. scale
oovering the shole of the jute-arca in the provines, both the statistical
nd field brunches were placed under my direct control, ami I was given
the vihcle-time assistance df a Doputy Collector,

The fiveryesr schemd taerminusted with the 1941 survey. The results

were conzidered sutisfactory in ewory way by the Indiun Central Jute
Comnd ttee which recomuended its contiimuunce by the Goverwa:nut of Bengal
in future, Government, however, decided at first to discontinue the
sobezs «end the whole org:nisation was disbanded, In March 1942 Govermment
Tevirsed their decision and sunctionsd the scheme for another year, «The
wicle of the woxk was entrusted to the Indian Statistical Institute (of
shich I ‘am the Hon, Secretary); and a block grant was giveu to the Institute

te ccver all expenses,
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Early in 1945, the scheme for & survey of the jute crop was
sanctioned for amther year by the Departaent of Agricultur , Since 1938
I had been pressing unsuccessfully for tue extemsion of the sumple survey
to cover the aman paddy erop. 1 was, however, obliged tc suspend this
work in June wunder the instructiion from the Secretuiry, Department of
igrigul ture, who informed me thathis Department did not ccusider it
advisable to proceed witu the scheme, I then spoke to Mr, Sulra .
then Hon'ble Minister, Civil Supplies and orders were is:ued on the 17th
August 1945 by the Department of Civil Supplies s.nctioning tne sampls
survey of the Aman paday orope This is how in 1/<i=44 we got the
opportunity for the first time of studying ihe wmein food crop of the
province, Unfortunitely, sadejuate preparatory arrun esent could not be
made as the seasen was by that time well advanced, snd a good portiom of
the staff had been disbanded, However, we made whatever arrangenent were
possible in the short time at our disposal, The Institute received a block
gr:nt.frem the Agricul ture Department for the Jute-Aus suivsy and another
block grant froa the Civil Supplies Departsent for the aman survey,

Early in 1844 a scheme for a sample survey of Jute,ms and
Aman paddy in 1944-45 was approved and a block grant to the Statistieal
Insiitute of Bs,5,67 laknsexclusive of dearness allowance, uwus s:nctioned
for this pugpose by the Civil Supplies Department and the part-time
services of Mr.N,C.Chakravarti (Additiomal Assistant Seerctary in the
Departments of Revenus and Civil Supplies) were placed at the disposal
of the Indian Statistical Institate from Pebruary 1944 to tuke chawge
of the field brancH under my supervision, Tu field work for the Jute-~ius
swvey was started on the lst March, On 24th May 19-4 the Jpuncil eof
Ministers decided to secure estimates regarding Jute, ius, Aman orops
through the Indian Statistical Institute and I was informed to submit
A three-year. ssheme on an enlarged sshemg soale to ensure information
withirr a small margin of errer, On 16 June 1344, I submitted a three-
yeay scheme for the sample survey of oreps in Bengul 1944-dd to 1246-47



for whioch block grants of ke7 lakhs in the first year and b, lakhs
for the second and thirdjear were recommended by the Council of
Ministers, The enlarged seheme was finally sanctioned by Govermment on
25th August 1944,

hs the Jute-Aus season was nearing ite end at that time, the
enlirged scheme was given offect to in the Aman geasan for which prepare=
tory work was gtarted at the end of May, Mr.N,C,Chakravarti was transferred
to the Agriculture Department as Addl, Asstt, Secretary and continued
as Superintendent of Statistical Surveys to be in imwediatetharge
of field work in comnexion with the scheme,

The present report gives an account of the suivey for the year
154445 and the results obtained from muterizl collested during the
suwey The report consists of six sections arrangsd in two parts, Part I
Geals with the survey in the Jute-Aus seazon and Part II with the suwvey
in the Aman season, Section 1 gives a descriptiocn of the design er
plan of the survey in the Jute-Aus seasm, Seection 2 gives a general
account of the survey in the JutesAus season and Section 5 givesthe
actual results of the Jute-ius survey, Sectiun 4 gives a desoription of
ths design of the survey in the Aman gesson, Section i gives a general
sccount of the Aman survey and Seeticn 6 gives the actusl results of

the survey in the Aman season,



PART I, JUTE-AUS SUHVEY 194448,

Section 1, Design of the survey.

In order to prepare an efficient design or programme of survey it is
neBessary to have a good deal of information relating to the intensity
of cultivation, i.e. theproportion offand under different crops in
different areas; variatioms in such intensity of cultivation from wegion
to regitn and the cost of emmeration for differmt siszes andliensities
of sample uni ts, We had a greut desl of experience of sample survey
work-in Bengzl extending over several years and this helped us in
designing our preseut survey.

Zening or stfatifiications Toeoreticul considerations show that if
in a particular arep the intemsity ef cultivatiocu varies appreciably
from &1 one part to another then it is adviant:.geous to divide the whole
area intc a suit:ble mumber of zcnes making sach scne as homogensous as
possible. In the case of oreop surveys in Bengal tiie sntire arsa of
about 70,000 & uare miles was stratified into appreximately 1150 square
zones generated by a system of paraliel lines moving East-fest und Jortb-
South fol._owing the existiug bearings of the latitude and lengitude lines
as shown on th: district and P.S. BDupse Eacu zone was repressnted by
one-fourtn of . degree along the latitudes and longitudes, These zonec
celis were recognized us thke elaments of relativély homogensous z0NeS,
sguin from the poiut of view of orgenising the field work the zanes
served us u conveunient unit of coverage of one campe

Selection ot ssmple-unitssg Exteusive experimentsl studies have
demonstrated that in order to aveid bias, the selection of sample-units
mst be determined by some process uninfiuenced by the gualities of the
objects sampled and free from any slement of choice on the part of the
observer,that is, it wust be random, Considerations of cost make it,
bwwever, convenient to group the sumple-units to same extent in
locslities selected at random,

This can be douse ly adopiing the metiod krown as sulti-stage
sampling. In the present Guse, each zone which was a syuare with sides
egual to B8 miles was divided into 64 cells each of area ons square
mile and from each sme 14 cells were selected st random. In the second

stage, 4 sample-uni ts known as grids, each of area 2,25 acres, were.
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gel ected from the chosen cells entirely at random. This size of grid or
sample-unit has been found from our previous experiende to be the best from
the point of view of securing an estimate with a minimum margin of
error at minimum cosb.

Interpenetrating sub-sam.less In order to h:ve sume control over
tne recording mistakes in field emumeratiou, the total nuaber of
grids in each zone was divided into two equal portions Sub-sample (A) and
Sub-sample (B)., The grids allotted to sub-sample (A) were scittered at
random over the uhole zone, and in the s:me way the grids allotted to
sub—sample (B) were also scattered at rundom over the whole area, The
two sub—samples (A) and (B) were thus complstely mixed up and interpens—
trated into one another, 7The t:0 suv-sumpleswere surveyed by two
+2n irely different parti®s of investigators and sup.lied two independent
estim.tes of crop acreuge., How far these twno estimutes were in agresment
imnedi stely furnished =« good idea about the relisbl.ity of ths resul ts,

Duplicate grids: A certain proportion of the gdda were also
intentionully made comuon to both samples so th t they were emumarated
twice by the tac difdierent parties, A detiiled plot by plot comparison
of the reco.ds for such twice emunerated grids would show how far the
prim xry fisld work was reliable, The flield staff know th:t a esrtain
proportion «fgrids were surveyed by both the parties but did not know
wiich grids were duplicated, The very knowledge of the exiatence cof a
systew of duplicsated grids acted as a check on dishonest vork,

Collection of informationg Tne investigators were recuired to

go to eavh plot in the sumple-unit and record in a presoribed forzm the
proportion ofl:nd under different crops in eadiplot in terms of annas.
Besides Jute and sus iuform.tion was collected o:n some of the cthar
crops of tie season and alsc on land classified under (1) current
fuliow, (2) old fallow, (<) cyltivable waste land, and (4) uncultivable
waste land,

Sample selection for crop-cuttings Tae essential re uirsment
fa crop-cutting work is to prepare a design based on the principle of
rqndom sempling., It is also necessary to specify the sisedf ezch sample—
sut, the mumber of plots for which such sample-cute are to be selected
in each zone and the mumber end manner in wilch ths ausple-cuts arc to be
colleg¥ed from each selected plot,
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In the Jute-Aus survey the sones were grouped into 60 blocks each
containing 16 scnes; 4 sones from each block were then selested at random
fux for crop=cutting work, From each selegted zcne, 4 cells were chosen
at random, snd from each ocell 4 grids were picked up also at random, In
esach grid, cropecutting was done in two plots one containing Aus and the
other containing Jute, Two cuts were t:ken in each plot. The size of one
vut in each plot was 5.2 X 5.2 8q. ft, and for the other cut the sise was
52 X 8.2 8ye £t and 10' x 10' in slternate plots, A list of a mich larger
mmber of sample-units thun th.t from hich the cuts were sctually takean-
wa® supplied as a precaution against cases of getting plots with no orep
at all or plots which were already harvested.

Location of cutsg The workars were supplied with tables of randoh
munbers out of which two mimwbars were picked up in serial order for each
selected plot, The first random nmumber gave the number of steps the worker
was to measure along the lengtn of plot fram one cormer and the second random

number gave the number of steps which he was requimd to telk into the
plot perpendicular to the length of the plot. The point located in such a
way formad one of the cormers ot the sguare from which arop was cut,

Reco rde: The workers were required to recond in & prescribed form,
the actual weight in tolas of the jute plants immediately after harvesting;
and in the cae of Aus, the weignt of paddy after thresaing, For convenience
of referende thaese are called "green" weights, The iuvestigators were also
required to record the weights of dry paddy after drying the crop for a
fixed p:riod of 10 days, Information reg=rding seeds aid manure and also
on the nature of omership of land was collected, During crop cutting
the investizaters were also instructed to record the proporticn of land
under ditfferent crops in each plot of the grids mselected for crop ocutting.
This supplied material for calculating the icneage under the crop at
harvest time and tmus to ascertain the difference between the sown and
the harvested area under each crope

Fleld organigation ¢ The field swvey was under the izmediate
charge of the Superintendent of Statistical Surveys, who with the help

of-a Deputy Superintendent and 3 Asst, Superintefidents supervised the
whole. of the field opebation,
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As already stated, the whole province was divided into €0 blocks
each consisting of 16 mones; and these blocks were arranged h four
Ranges (North, East, South and West Ben.al), Each Renge was under the
supervision of an assistant Superintendent, This was convenient for
admini stration and also had certain advantages from statistical point
of view,

In each block two parties each consisting of one inspector and
four investigatoras did the actual survey, The arrangement was that
_pub-—sample (A) would besurveyed by one party and subwsample (B) by
another party at an interval of about fifteen days. Two such blocks
with four parties were placed in churge of a chief Insgector, For each
pair of two blocks a camp clerk was appointed to remain in charge of a
camp office, The inspectdér in charge distributed the work amony his
investigators in accordance with certain prescribed principles, Each
investigator was supplied with the plot lists of grids allotted te
him together with C,S. maps of the villuges in which these grids had
fallen., The investigators then went to the field with appropriate village
maps, identified the plots, and maie an actual physical sxamination of the
crops growdmg on each of these plots andthen entered the a:ma-estimates
of the proportion of land of each plot under di:ferent crops in the
spprorriate colunns in field forma,

As foon as the work in a particular zone was campleted the investie
gator shifted camp to ancther zcns, Usually 6 or 7 days were spent in
each sone but occasionally a sone had to be surveyed from 2 or more camps,

The inspoctor in charge was responsible for the accuracy of the work

dcne by hig upst and was requived to check on the ground at least 15%
of the grids surveyed,

Section 2, Genaral Account of the Survey g Juie — /s 1944-45,

ation of ds and tion of field lists s After the preli-
mingry work of srting of 8 laxhs of map shects belonzing to the field
and statistical branches and preparation of a list of missing maps had
been ffhighed, the demarcation of sones and cells, and finally the /lodation
ends-stamping of grids were taken up, The sample shqets included in this

selection were them assorted in sone-bundles, and separate lists of
villages by zones were prepared, Lists of plots for each of about 64000 -



g=ids were than prepared and checked, Fidd copies of these were then
prepared in duplicates The ddentity of cells to be enumaruted twice
woes kept searet by using various codses. By the-end of April all
necessary maps, field lists, charts instruction sheets eto, were ready
for beinyg desptached to the field,

Field work § The area survey commencsed from the first week of
May, One of the difficulties of orop surveys in Bergal is taat the sowing
18 oampleted in different parts of the provinces at dlfferent times
derending on the first rains of the season, Some parts of thuse areas
agaih are inundated sometimes between the middle of June and the middile
of July andremain unier water up to sometime between thne middlie of
Ostobr end the middle of Fovember, The difficulty which arises for crop
survay is that if the staff 1is sent to these areas sufficiently early
they cannot do the work properly as sowing remzins incomplete., If, on the
othar hand, thoy are sent late some of the areas may go under water
before the survey can be camplcted,

On the basis of momal rainfell and inmundation periods it had
been arranged to start work in 24 blocks from about the middle of spril
but as rain fall was alightly late the commencement had to be deferred
ti1ll the firat week of May. During this time there was amm an allround
competition for getting staff for the various war and allied activities.
Many of the trained old warkers of the department had gone away to
better paid jobs and more were deserting evcry day so that even im
the first weex of May work could be started only in 17 blocks for the
requlsi t8 numbar of staff not joining up their work. In some of tuese

' blocks even, owimg to Very late muins, tue survey could not be carried
out satisfactorily for about a fortnight, as all the lands wers not
somm until that time, Mork was started in turee othar blocks from
the middle of May and in a further set of 20 hlocks butween the beginning
afid the middle of June when informution was obtainad thut the sowing
had been oom;l ted in other areas and a frash contingent of staff hid
bgen recruited and trained, Work in the remaining 20 blocks mostly in
West and South Bengal started still later, from mbout the beginning of
July as sowings in these areas had not bsen comylstdd earliar. Tis
reduced the time available for completing thesurvey of the A and B
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sample grids and added to the diffioulties of field work, The situation
was further aggravated by a lurge ;Toportion of the field steff falling
vioctims to malaris as the scason progressed, A large nuaber of new
recidte had to be sppcinted andtrained to £ill the vacancies caused by
iliness and resignetions, Details of field swvey and progress reperts
were submitted to Government from month to month,

The suwyey was finishal by the middle of Septoabeapr, but work had
to be abandoned in abcut 4 pece of the zscnes which went under water
before the survey of elther tae A or the B sanple grids could be
completed in such arease

Table (1,1) shows by districts the nuiber of sum,le units in
d¢ forent stoges that wére surveyed in notworks (A) and (B). Cole(2)
glves the priod of Surveys. Cole(3) = (5) gives tiae nuwber of zones,
cols, (6) -~ (B) the musbar of cells and () = (11) the number of grids,

Table (1.2) gives the nusber ol grids surveyed and resurveyed
by ranges, whil 2 taole (1.3) gives the number of grids checsod by
inspsotors and sup. rior officers. It wiil be seen fram cal,(10) that
the overall proportion of gride checwd was 28 p.c, miich is quite
satl sfactory,

As in the cese of the area survey, the crop cutting of Jute and
s wes dme 2t diffcrent times (varying be iween end of June and end of
September) in diffarent parts of the province, In sowe of the areas
of the Rast Bengal which are flooded, orops are harvested as early as
the secondhol? of June while in same ,laccs of West Bengal, the harvesting
is done &8 late as the end of Sept mber or even thebeginuing of Qctober,
Apart from such rugionsl eriasticns in the time of hurvesting, taere
ere 1l:rye fluctuations within the sume regi'on degending on the growth
and maturity of crops, It is, ther.iore, extremely difficudt to adhere
to any standsrd progreamme of crop-cutting work, It #as inevitable that
the field stuff sometimes arrived at a village or a localiity to find that
the erop had been already hurvested or was not ready for harvest, ™his
naturally dislocated the sampling programme.,

The crux of the whole matter is that it is.,egsential that the
irestigators should watch the crop grow and cut it as soon as ready for
being harvested, This means using a large number of investigators whe
would es.a, however, work ouiy for = shert time, Unfortunstely crop cutting
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work csnnot be dome by an ad hoc staff recrul ted merely for tuis
purpose because careful selection of p «reonnel is essential
and the gtaff has to be given proyer training as othwrwise tne work
weuld be tuo unreliasble to be of any value, One way would be to have
a sufficient muwb o of eddi tionul hands pwvided in the area survey
gcheme wirs would be available for orop cutting work at the proper
seuson, Tulsy uowev.r, was not feasibie< within the sanctioned grant,
The crop cuitling wors aaui 1o be done, tuerefore, by the area survey
stafi a8 b.st as thay could manage it. As tuey had to meve from one
bilocik to anotucr tuey often founa thut a considerable proporiion of the
crop aal alrcudy been havested, This difliculty prevented our obtaining
43 moiy cuts as we hud hoped but we did succeed in securing 2027 samples
S0 aus paddy end 1160 sawpl-s of Jule,

1n teble (ie4) COLSe(3) sud (4) give the zon:s and gride in which
5 guclll siea eLusrul.on was done wicly with cropecutiing work at
Darvept time, (0lse(3); e (©) scow tne nuwo x of zcucs aud ceils by
by districis in wien Jute wss nervesledp colse(7) and (8) soow the
faub x o0 san,le-cuts by aize, Siudilarly cols.(s) — (1:) give the same
inufo mabecu For fus paddy.

Dicficulties encountered lu ticli sucvgy’ ¢ about 22,000 eadastral

3uivey mupe were Lo axi to be vut of stock and Ciey & ,.‘orti.'on could be
replaced, In coassyuaices gsome of taz jrids reuain:d ussurveyad for
want of mupE.

A large proyurtion ol tue ola traimed gtoft did not rejoin, It was
sls. found diificult to obtsin mew recruits or tae reguicrsd tope in
suificient nlub.arse A lurge muuber of workers haa tc leave wors due to
attuck of maleria and ctuer diseases wuile working in tue mnofussil, An
additional ditficulty in sucix cases was taut wien workers fell 111
{uey ogd to be disciiarged und substitutes appointed in their places
in order tnat work could proceed accordiag to the time progremme, This
had, to saome oxtent, a demoralizing effect on the staff who as they ran
the xhxk risk of belng dlscharged even when they fell ill while pexfosrsing
$nejxr duty, Moreover, tac fiald work involves a great dﬁul of prscnal

discomfort which was not cansidered as being campensated by the rates
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of salary and allovances which were offcred to the staff in the begimmimg,
At - later stage, even &t the risk of exceeding the budget, the Institwte
agreed to give scmewhat botter rates of pay. This was ultimately ineorporeted

in the Budget which was submitted to the Govermment under the emlarged
scheme, It was, howevor, found that even these rates of pay were not
sufficiently attractive for the type of work that the staff had to o,
The cunulative effect was that we wore not beem able to get, this year,
a ficld staff of the required quality.

Anothor difficulty which confronted our workers was that they foumd
it in nost areas extremely difficult to obtain even temporary lodgings
with local residents. In the years 1939 to 1942 most of the field worksrs
fiad found the loocal people fairly hospitable, and hed not only succeedsd
in getting lodgings camparatively easlly but in many cases the people evem
gave them food during their temporary stay in villages. The famine of
1343 had changed all this and the people had boecome less hospitable of
Tnocossity. In many places no suitable aceamodation ooculd at all be had
while in otliers such accarmodation as were available were chargced for at
exorbitant rates,

Table {1.5) appended shows the position of staff by months. Oole(2)
shows the nunb rs recruited p r month, 60le(3) gives the number who actually
joined and ool,(4) the number who dcserted or were dischargod. Col.(5) shows
the net numbor who joinod in different months; ool.(6) the strength mainteined
at the end of each month, and col.(7) the percentege of number deserting.
Teble (1,6) shows the position recarding different types of workers.

statistical %E;g : A8 soon as the preparatory work was finished,
area extraction i.e., (measurement of areas of plots to be surveyud) begane
Fhotographic graticules or scales were used for f.hia purnose, The photograephic
scale was placcd over the map and the area of that portion of each plot which
was.included within the grids was measured by counting the numb: r of squaress
The arga of ov .T 6,40,000 plots had to be measured in this way and the work
was campletcd by the end of June, 1944,

Crop records as they were reccivod were passed through various titages
of tabulation and statistical ghecks; and the orop area from individudl plots
right up to the mone was caloulated in a system of chain work, Tebulahiom
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was thus contimious and the asresges were daily ascumilated so thet on eny
parbicular day, the latest estimste gould be roviewed end up~tow-date
progressive estimate could be submitted. This enabled up to date estimateis
being prepared and also supplied & good eontrol over camputation as well as
thoe field survey, Any suspicious deviation from the gemeral trend was noted
80 that enquiries could be mede to dstect the canse and take remedial
nbesuress

Three progressive estimates for area under Jute and Aus were senmby
the £irst om the iibh iugust 1944; the secomd em ' /6 /& Seplemle 124l
and the third on = /4 & Geloke, 174y

Besides caloulsting orop acresges, a large volume of advanced statise
ticgl analysis was also dome in connexion with the compariscon of subesamples,
estimating the margin of error, application of appropriste statistieal

tosts ete,

Seotion 3. i@sults of the Juto=ius Survey, 1944-48,

this section gives results relating to Jute end Aua acreages, yleld
retes, and total outturn of dry fibre of jute and Aus rice (not in huask)
in the oase of /ms. Aoreages obtained fram the two subesamples (A) and (B)
are alsc campaved with those cobtained from grids.cheeked during the area
survey and also with acreages calculated fram suryey mede at harvest time,

Area under Jute cnd jug : Table (1,7) gives the area under jute in
thousand ceres with standerd error by @istricts under sub-semples (A), (BY
end combined in cols.(6) - (8); the mumber of prids, om which these eatimates
are based are shomm in colse.(d) = (5). The total geographical arca as
recorded in the Cemsus report of 1941 is shown in ocl.(2) in thousend acress
It may be noted that areas covcred by forssts end dbig rivers, bils eto.
were excluded from the sample survey in the districts (1) Bakarcenjs
(2) Jalpaiguri, (3) Noakhali,ami (4) Chittagong and (5) 24=FPargmas
while Rarjeeling hills and Chittagong hillg Tracts Dist. were loft campletely
ot of the survey. Special enguirics were, hovevor, ecnducted in sme <€
these areas and the results incorporated in the estimates which thus yefer
o the whole of British Bengal with the exception of Darjeeling Hillls lend
Cnittagong Hills in which emount of Jute or Aus grown is negligible,
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Results obtained from samples (A) & (B) fairly agree as will bs
seen from the 't! values shown in col.(9) which give the statistical
measure of divergence in the scale of sampling error. Only § cases out .
of 25 is significent at § p.c. level. The standard errors of indiviéual
digtricts are aleo in satisfactory agreemant betweem the two samples
except in the case of Howrah where both screage rnd standard error are
found %o differ.

The ,provincial acreage ceme out as 2150 for (A), 20868 for (B),_ and
2106 for the combined samples in thouscnd acres. Col.(10) gives the
percantage variabilities (that is, the standerd error of the meam expressed
as a percentage of the mesn of the district means which are usunally
2bout 10 p.c. or lower for the districts vhile the overall percentage
variability is only 1.15 p.c.
Table (1.8) shons the estimated screage under Aus psddy and in

vhich the arrsngements is exactly similar to table (7). Col.(8) gives
the estimete for semple (A), col.(7) for sample (B), and col.(8) for the
combined semples. The stendard errors are also shown side by side. Col.(9)
shows the value of Fisher's 't! for the divergence betweem (A) and (B).
Only in 4 ceses out of 25 the differcnce was g;gnigicant’(in districts
Bakarganj, Birbhum, Hooahly end Tipperah). Col.(d) shows that the perceuta=
ge variability of district figures lie between 2 and 14 with one exception.
The provincial estimate has a wvariability of only 0.81 p.ce

Internsl conesistency of z2creage estimate

Table (1.8) shows the srasa under Jute in thousand acres obtained
from sub-semples (A) and (B), duplicated grids, checked grids, and
the harvest time survey. Col. (7) gives the estimates besed on all
gfids belonging to (A) and (B) samples j col. (8) the estimate obfained
from grids which wers surveyed by both parties ; ccl. (9) the
estimates based on the grids checked by imspegtors ama supesior

officers j and col. (10) the estimate gridx awmi shimr immak tij¢ ped
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on.the grids surveyed at harvest time, The provineial estimates are (in thoue
all grids wnd guidy cuflicated
sand acres) 2106 end 2086 for the subesamplos(A) -and—(B) respectively, and

2018 for aupliccéea grids showing satisfactory agreement, The harvest
survey gives a higher figures (W) which is almost certainly due to

4 large sBampling fluctuation vhich is only natural as the estimato is based
on less than 6000 grids for the provinsce as a whole,

Teble (1,10) which is similar to table (1,9) shows the estimates of
area under Aus paddy based on all ¢rids in col.(7), om duplicated grids.in
col.(8), on cheecked grids in col.(9) and harvest time surveyed grids in
@ol.(10) respectively, The provineial estimates are 7873, 7850, 7789 end
7412 thousand acres..

Lates of vield of Jute end Aug : Table (1,3) given in the previous
section shows that the full extent and volume of erop cutting worik-gould not
be carried out according to schedule, The number of sample cuts was in fpet
awot sufficient in most of the districts. Ools.(5) and (7) 4in teble (1,11)
gives the estimated yield rate converted fram the vweisht of green plants
in maunds of dry fibre per acre by district estimated separately from cuts
of 5126 5.2 X 5.2 and 10 x 10 aq. ft.

It may be noticed that yield is eomsistently lower in the case of euts
of bigger size. In the orop cutting work on Jute conducted during the pericd
1937-1940, 4t had been found that there was a definite bias towards ovex
estimation in tho case of outs of amaller sizes (when the sample-cuts wore
demarcated by ropes and pegs), end that such bias decreased with increasing
size of the sample-cut smd practically vanished beyond about S50 sq. ﬁ.
fhe investipator psobably has a temdency to include more of the bordering
plants inside the cut than is propere The bigger the size the less is the
proportion of perimeter to the area of the cut, and the leas pronocunced
would be such bias, In view of the previous work on jute, estimates based
on cats of size 10' x 10' have been adopted for final calculationse

The district yield rate in maunds of dry fibre is found to vary from
8,9 to 28.5 while the weighted m.an yield rate for the province comes out
to Be 15,4 for the bigger cuts,
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Similar figures for Aus peddy are shown in tho ssme table, The meen
yield in toms of alean rice (not in husk) based an Buf X 58 sqe £Hs outs as
shown in oale(11) 48 higher than the mean rates shown in ocls(18) based an
the bigser aive 10° x 10 aqe £t. The district yield reute is found to vamy
frafi 6.3 to 1743 maumds for cuts of the bigger sime, and the wei hted mean
yicld rete for the province comes out as 9.4 maunds per ascrc.

7he results
of provincial acresges for jute and Ans paddy ere shown delow in table (1,12),
Table 1,12, Frovinocial asreage under jute end ans,

T WL P m_ei, Caubined  P,C,
Crop I3 B PeCs t0 (A+B) 18,8, variebis
. canbined Aity
(1) (2) (3) (4) {5) (8) (7)
Jute 160 + 35 2036 * 36 448 1,87 21061 24 1,14

Ams 7815 + 90 7942 : 30 1.61 l.41 7873 + 64 0.81

It will be seen that the difference botvween the sarple estimates as pereentage
to the cambined as given in cole(4) ia 4:d6 ps0s Tor Jute and 1.61 Dese for
Aus. ihe seme memsured in the scale of %' wwhowe is civen in oale(S5)s
4 'aynives are not significart in either eGase, The provincial acreage estimate
has a porecntace veriability of 1.14 for Jute and 0461 for Aus paddy as
given in o2e{7)e

Hoar yield rates and total outturn in lakhs of maunds of dry fibre in

ths case of Jute, and rice (act in dmsk) in the ¢age of Aus paddy are
shown in teble (1.13),

Rable .13, Provincial yield rate of jutc and eus,

Crop Asreage Viold in mis, & Peroenmboge  outturn in
por asre + SeB, variability lakhs of mds,

(1) (2) (3) ° (4) (s)

Jute (dry.fibre) 2106 154

15

02 4,01 324

/®s (not in husk) 7873 94 £ 037 4,14 7 &0

Yield retes are given with their standord exrzors as caleulated. by the
miti-gtage methodn, Percuntege variability ie given in cole.(d) 88 4401 DeOs
for Jute and 414 pe0. for Aus, while total cutbum oames cut to de

lakhs of meunds of dry fibre of Jute equivalent t0 47 lakhs of bales
(of 400 1b,) and 7 70 lakhs of maunds of rice (not in mak),
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Section 4. The decign of the survey in the Aman Sosson 1944-480,

Dosin of tho purwyoy:s Tho design £ the survey in the juan seascn
was tho seame in structure as that used in the Jute- ws scascne But with a
view to giving effect to the enlarged ssheme already roforred to, the
nunbor of sample-units was inoreased by about S0 por cont,

Jerabification op moning:  As in the Juto-Aus season, the entire
province vas divided into square sones cagch of 64 square miles in area, cd
the sones falling in the hills and reserved forests wore left out of the

In the first stage, oach zone was divided into
64 square 68lls cach of area cno square mile, emd 26 cellis were chosen
from each zcne, at rander, (It would be rememberod thet only 14 cells
fron each sone hed been used in the Jute-Aus survey. In the scoofid stage
4 saple-unita (or grids) cach of arca 2,23 aores were located at random
within cagh coll ao that theo avorage density of grids was nore than 1,6
per square nile whercas the denaity was less than 1 per sqe mile in the
Jute=-/us su:veye )

She twontysix oclls selected fron

eacl: mone were grouped in two cub=serples (A) and (B) oach retaining its
randan eharestors Those subes-riplos were both sectorod over the zone, end
the ficld work in the two sub-sarpleos was dane by two partics entirely in.
dependent of one encthesr so that two entiroly indepondent estimates «f erop
Agreaso were obtainod,

Dupligate midat  About 10 por cemt of the g ids wore inoluded in
both the subesarples. These crids were surveyod twige by the two independont
oatles, firat vith the sub-owple (A) and ecoondly with the mub-samplo (D).
This provided a gocd choeck cm the rolieblliity of primary worle

Collestion of information: The inwostigators wemt to each plot in
the seleeted grids, and recorded, in theappropriate colums of tho fom
mmpl.ta(. tho proportion of land in each plot under different crops in toms
of’ annas, 3Jesides jngn paddy, other orops of the doason covered in this way

wore suzardanec, potato , ete, Tho investigators aloo recorded the proporticn
the proportion of land lyin:: fallow clnnoificd as followsie
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(1) Gurromt £ollow (lamd cultivated either in the provicus soason ow
year but not in this eeascon,)

(8) Jiow £adlow ( mo orop grown during the last three yrars but used
to bo cultivated before)e

[8) QA4 £allow (cultiveble lend not falldng in (1) or (8)e

(4) Ineoultdyable wnsto lopd.

doehi L & .¢ The sones wore grouped into 240
sub=-blocks each c.nsisting cf ¢ 3wnos, and cno zono was selogted at rendo
fron cach sub-blook, .ach selootod zone was thon eub=-divided into 64 square
oglle each of 1 sguare riile in area, and 8 colls were chosen at random f£ram
Sach 2ano, liext, four grids each of area B,20 acres werc chosen ot rendom
fras cach ocell, ut of those 38 grids sclosted from cach zome, Crop=eutting
wa® to be done in at loust 16 grids, oholioo beins restricted by the aveilabllity
of the erope. lNo less tham 25 plots wore to be taken fram these 16 grids

for erope-cutting not more than £ plota and not leas thon one plot boing taken
fror any ono grid,

Sige of outos In every plot solooted for cropesutting, two triengular
cuts were taken cach of 0i2e (5.2 X B.8)/8 sq. £t. fomming a square of size
59,2 x 5%.2, in cach altornate plot, ovor and above this doublet, ancthey
cubt of clzo 10 x 10 sg, fte. wes takon.

leoation of cuis: The pociticn of euts in Lhe plot was fixed as in the
Jute=-/us geascn, by rcouns of rendan mmbors, ihe workers were supplied with
tables of* rendan nuubo.s cut of vhich two mumbors wore picked up in serial
6:dor for eech solootol Hlot. Tho firct random mabo gove the mumbsr of
stopa the worioss was ¢0 neamire along the longth of the plot from ane
cornoy exd the socond randam mamber pave the mumber of stops vhich he was
required to walk into the plot porpemdicular to the length of the plot end
pard.hlt.othoothoru&do'l. The point loonted in e cucia way formed cmne
of the cormers of the aquare,

Field records: The workers wore required to record the weicht of paddy
immedistely after harvesting and threshing (called weight of "greem paddy, or
8111 more briefly "green weight™ of crop) in tolas for sach cut, The eorres-
ponding yeights were aloo recorded after drying the paddy for edbout a fortni Mt
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(These are ealled "dry woight® of paddy). Uther a'ditimal information
Mumdm.mmwhrﬁmw.m”ac
omorchlp of the lend, whether the orop was sovn cv trensplamted, the
progortion of erop damaged eto was also collesteds

w:mmw:ymmuxdtohum
ommeration of difforent @rops in the grids seleeted for aropecutting work
-wich supplied an estimate of the arca astually harvosted,

I8cd8 orpanizations /s in the Juto-/us soason, the mones were groupod
into 60 bloaks cach conddsting of 16 to 18 sones, /A ¢mp offiee wag establishod
4n cach bloek in charge of a cemp clerke lach block again,was divided.
ingo 4 cub=bloeks eimoisting of 8 to 5 monos, party of ¢ investigators
woskin: under en imspestop was placed in e block, cach investigator being
Mdhwmofﬁe(a&blo&n.M‘borapaﬂymw-mh(A).
or (B} hod cempleted e particular block, cnothor party su:sveying the
Mrab-aulemplmoﬂlntheblo&k.'ﬂwtim!ncbwmmtw
;&%lﬂmmaﬁ.mmn’b@aw. The blooks were regroupoed inte
16 oharges, ecech cha go being under the supcrvision of a chiof ANSpoctore
z‘hemlﬁmammomxngrwpdmtoranmc,wwmw
mwmeMOz-aomtymmem&ﬂnwdmﬂdl
omtutzmmmameuntommmrvmntmm-:rw.&
nmber of eiditicnal Inspeotors end invostigztors wero also mainteined to
mummmmmmmmmnmwm
vhere woriz lagped behind for cny roascnde

_ach invostigrtor was mip died vith $lv £1cld lists of grids
allottod tg hin together with C.3, maps of tho villsgos in whial these
crids had fallen, The inspector in gharge distributed the ork anong hias
investigatorse The investigator wme to co to §he finld with tho appropriate
vil ego maps, Adentify tho plote (of thich the rovomue sorial mmbore
word noted in the ficld lists) and meke an actual phynical exumination
of the erops groving on each of these plots. le was then to ontor amne=
estinates of the proportion of lend under difforent crops in the appropricte
¢olumms in tho £4014 forms, The inspegtor in chadgt of emch party kept in
touch ~ith the investigators and inspectod 15 to 20 $ of gheir work by

‘moving frem cne subeblock to anothore le was responsible for the assusasy
of the work done by his unit, The Chief Inspoctors and lemce Ufficers eloo

moved constantly from unit o wWals ineposting and ‘eupdérvising tho actual
garvoy vork smd orpanizsatiomal aspocts thoreofs
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Cencral account of the /men Su'vey : 1044-48,

Eropazaiory verk: The preparatory work sterted towerds the and of lLay

end was caploted by the niddle of sumate In this scason 100,800 grids

(a Dusber sbuut S50 per cemt hicher than that used in Jute-‘us curvey)
‘mmmmnmzmmnmummmm»
samplos o be surveyed by two independent field partiecs, idsts of grids
fur-area survey Were ready for despeboh to £iold brensh by the middle of
/mete The propavatien of ficld lists for erop-cutting went on along
with tobulation for Jute-/ns records end was ouEploted by the emd of
Jeplerbers

[Acld woxlts  In Bast and Ror®h Dencnl blooks in vhich the Jute-ius
survoy work: had besn edmpl ted by tho ond of wnst, the area survoy started
by tho first weel of Sopterbor except in areas which were flooded during the
reins, In other bloeks, the survey work started at the becimning of Getober

and in a fovw low lying blooks, in Noverber,

ho area survey was oampleted by
tho niadlo of Jamuary 1045,

Tablo {2,1) sho 8 by districto the nubor of sople-units in the

Jifforent stares thot were survoyed umder oubessrples (A) and (B)e Cole(2)

givos the poricd of survey, colsSe{3) = (5) give tie mmber of zanos, (8) - (0)

the muber of cells and (9) = (11) tho mmbor of g¥ids survoyd by subeserplese
Table (268) gives the mmbor of grids survey d and resu-veyad, and

Teble (2,3) showa the mmber of gridn ¢hockod by inopoctors ond superior

afficeors, The overall percentage of grids chodied was 17,5 por ccnt which is
quite sabisfuctory.

A8 4n §fo ease of arca survey, the c:op~cuiting of Jugn 1eddy wes made

et differemt timos in difforent pertr: of tho provinee. Cro; -muu wozle

T finat Week 9 Noveste end § Decewdn, 1944
camended in tho early harvést aroas in 1944 opd : mt:montm:-w—ua.

Teblo (244) shows by distriets tho mmbor of corple units from which
wucmma.umw,ucmeadmm 8q, £8, and
l.mmcmwxuu.n.mmms.mmnms.mg-m-
in 823 zomes, Along <4th erop-outting, eren ewmeration of 223 zonos wms

roponted in pud @0 a0 to obitain an asrea s ostinate for ergps standing ob
harvost ¢imo,
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pigriendtion of £iold workss As in Juteeino soascn, the temporavy
sature of the appeintments and the Sivesomo dutdos mefde 1t extremoly
dirficult to retain tho staff as mon of avorage ability ooculd- casily get

bettor sslerios elsewhere with loss axduous wosite The pooition emn be
sppsrocisted fran the figures civen in Tadle (28.8)es OCole.(l) shows the type
of Btaff] col.(3) the mumber of persons who remained after the Jutoeius
survey, 10 at the begimning of tho Amgn smivey; oole(3) the mumber who
oamploted their treining end wore ziven appointments; cole(4) the mrber
uhc resigned or were discharged; cole(B) the mwmber at the end of men
soascnj and eole(6) the porcentage of desertion,

Teble (2.6) shows the distribution of sbtaff ascarding to lemgbh of
extoriance. Cola (1) gives tio type of staff; ccle(2) the mmber of woriehe
who were reeéruited for thd first time in 1044 /mgr sceson end Shevefore 434
not hove any provicus experience, ami oole(8) tho mwmber who hed some
experiense in tho Jute=-/Ans scason, Jueeecsive cols.(d) « (13) show the
mmber of workers with experiencs of cne yeer, two years, cte. up %o ¥ yoars'm
experienge of crop ourvey worke Looking at the bottim line we notics thab
cut of a total staff of 602 who had aotually partiaipa ed in the survey
no less than 8230 (about 87 por cent) had no previous experience, 197 had
pert exporienc® in one seanon; 77 hed experience of o3k in cie ssasonj 54 hak
wort in tvo scasens, apd anly 54 {loss than 9 por cent) of the todal steff

hod more than two years® enperionoss

It is oearcely neeessary to emphasize the Aifficuities im carxzying
out work of this kind with a staff the bulk of ubich i recruited for @
short pordol £ran yoar to yoare A largc proporti n of warkers sufiezed
fran malards; ond @ cood mumbor had to go oo leave o rosigned on acseunt
of sericus or contimucd 4llness, iveruitmont had, therefare, to beo made
Quri.g Novonber both in tho venks of invosticdtors and inapestones DAffieul-
cu-u\mmmm@mm“mmmu.
groay oxtante

Another serious @iffficulty vhich the £ield gtalf hoad to fate was
abcut the supply of cloth end oantrolled or ratiomod goods. As they were
mobile workers moving continucusly from one plade o another mo loval
Phus fooll camittos would give them raticn cards for supply of suoh
articles, The locel supply officers were sympathetic in scme places, bub

san® did not help thon in this mattew,
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axco gnianetions Proparatory work for /ggn survey was oumpleted by
thy ocnd of september while the Jube-/ns tebulation was going ane After
finishin~ the preparetion of field 1list, the statiatical sectiom Sock wp
tho work of area extracticn 1.0, moasurement of the areas of plots falling
within the crids, This hed to be done far abowt $0,000 grids covering
about $,80,000 plots, The eres was measurod by plaoing photogreshis seales
ovor the mep and coumding the murber mmf of small squares covering the plot,

Zabolation of grop regomg ¢ The fisld recorda began tc reach ths
Statistical Laboratory from the let woek of Uetobor, The recards as soon as
recpivod, were passed throuch various stages of tebulatioms AS in the
Jute=Aus seascm, tabulation as continuous end progressive totals were
agintained, Soven progressive estinctes of asreage undor Amen paddy were
gubnitted between 19 Decerbor 1944 and 22 Februnry 1948, Hollerith equipnment
was used for a greet deal of tho statistical worik,

Sootion 6. fesults of /men Jrvey 1944+45,

Aree upder Aman pecdy 1044 ¢ Tho ostimate@ acreage under /Aman in 19544
is shown in TeBle (2,7) in vhich colse(3) = (5) show the number of semple
units on which the asreage cotimutes are based, The estimates based on
subesenmples lmmm (A) end (B) with their stendard ervers ere shown in
©ol3,(6) and (7), while tho ccreago estinates based cn the:whole material
aro shown &n cale(8) with the epryopricte standard errore The provinoial
acreage based on the cambined sample is 22,201 tiousand acres, with a
standazd error of 6 thousand acress In cule(8) is shown the percentago
variability of the estimnie which varios from 5,38 to 16,04 for districts
vhile bhp-percentage varlebility for the provincial estimate is only 1.36.

Sopmardson of Half-sciovle optingieg + The estimates chtained fran
half samples (A) & (B) are caparcd in VTeble ¥2.8) with the holp of Fishor's
testatistic which 18 simply thé difforence of the two ostimstes under
oompariscn divided by the standnrd error of the difforence, The walues of *t°
are shown in Qole(0)e The differencos may bo cansidorod statistically

insignificant unlcss the corresponding numerical valucs of ¢ omesed 2, It

wZll de notieed that in the prosont caso all tho dnlucs of *$* axe less

'47('(" ﬂal'v\a.
Ahan 1 exoepbing for the Sirinelal aerere for which it 38 1.US. The

agreement, botween the half-semple estimates is thus quite satisfactorye.
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Comparison of =creage estimate based om differemt sources st Tsble (2.9)
shows acreage estimates based on duplicated grids emumerated by each party
in cols. (4) and (5) and average of duplicated grids im col.(6);and those
based on all grids in col.(7). Corresponding official estimates =nd Settlement
figures are given in cols.(8) end (8). The semple survey dupliceted grid
estimate is 224 lakhs of acre, and all grids estimate 222 lakhs of acre
ageinst an official (Bo-called "complete smumeration®) estimate of 207<lejhs
of acre.

Comparison of acreage estimates obtained through differemt #ources is
difficult or practically impossible owing to discrepancies in total areas
of districts used by different suthorities. I referred this matter to the.
Dedartment of Agriculture on 21 August 1844. This matter is of great
ifportance in the area method ofsample surveys as the average proportion of
12nd under a particular crop has to bs multiplied by the total geographical
&rea in order to get the total crop acreage, If there is sny uncertainty in
the geographical area of the district it is inevitable that estimates of
crop acreage would also be affected by the same degree of uncertainiy.

Yield and outburn of Aman paddy, 1944 s+ Table (2.10) shows the ygield
and outturn figures for Aman paddy by districts, The mmber gf sones, grids,
plots, on the materisls of whichn the figures are based are shown in Table
(2.4). In Teble (2.10), cols.(3) - (4) give the number of cuts of differemt
siges on which the yleld rate snd outturn is based. Cols. (8) end (7) give
the yi219 of rice (mot in husk) with standard error per acre, is estimated
separately from cuts of “size 5.2 x 5.2 and 10 x 10 sq.ft.

A8 }a ke czse of Aus psddy, over ostimation is noticed in the case
of smaller cut-size. The district yleld rate based om 10' x 10' cut is found
to vary from 6.8 to 11.5 maunds, and the weighted mean yield rate for the
province comes out as $.¢ maunds par acre. The totel outturm of rice (not in
husk) is shown by districts in col. (8). The total outturn of rice (not in

Iuek) for the province is ghewm 7968 lakhs of maunds including g6 lakhs of
meundes of broken rice.
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48 slroaly monticned, ory weights wers recorded for & sertain proportien
of sample-euts in previous years, end o oonversiom factor of o 245 WS
used tc comvert (eichis of "gream™ pa’dy Antc earvespomiing wel hts of dry
zgaye

A speclal otudy woo condusted this yoar to detsswmine thoe sstual pere
eentage of rico (nct in husk) thet wos recovored éuring the husking prosess,
AXtensive cxporinentd wore mcdo with 196 samplcn, oach welghing one maumnd
of dry peddy, in 08 different owntres all over Seniale The result of the
exporinert 1o shoun in Teblo (Zell)e Cole(l) showe the nuabew of oampe’
whore huating cperctloms weio triod end oole(d) gives the nuxber of smples
oF dry peidy {seoh of mo’ncund) token, Culse(4) = (0] give the proportion
of difforent ingreditnbs duoh e full rico, broken rice, kuce, tush otes
Tr convertin: the yield eni wttwrn of dry peddy thesn retics were used,
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