ON THE USE OF MOTOR VEHICLES IN CROP-CUTTING
SURVEY AND A SAMPLING OF THE ROAD-SIDE PLOTS ONLY

By J. M. SENGUPTA
Indian Stalistical Instituie

SUMMARY. Anclysis of tho crop-cutting muterial collectod by the Indisn Statistical Instilute
in tho threo years 1847-48 10 1849.50 on wintor puddy rolating to 50 Polico Stations in Weat Bongnl.
did not revesl tho oxistonce of any trend in the yiold rate of paddy in individunl flolds with thoir
distances from the nearest road sidea.

In nbesace nny euch trend, ssmpling of the rond-side plota only which may be oasily appronshiod
on whosled vochiclos, may onable us to got practically unbiossod ostimates of yiold rate and thus soive
tho greatost dificulty in crop.cutting oxporimonts, whore gpeod and mobility is an  ossential roguiroment.
‘This however culls for fusthor studion nnd on othor cropa in different types of torroins, bofore a ronsonablo
vonclusion can bo arrivod at.

A crop-cutting sohome nlopting throv typos of units, nawmely, (n) & foot-unit, whuro the
investigators operate on foot, (b) a cyclo-unit, omploying cyolist i i (e) a it, tho
investigator boing oquippod with a motor vochicle, were triod out in Birbhum diatriot of Wost Bongal.
The woather and provailing roud conditions wore abnormally bud nnd the urhome could not bo complotod
oxacly as planned. And yet, tho rosults broadly indicnto thai againat about ¢ villages por month on
foot und 10 villages por month on 8 cyclo within a coverage of 500 ¢q. milos, a motor unit con cruim
uver on aren of 2000 sq. miles snd deal with 25 villages in the aame time with n similar loud of work

ta be sttonded to per vlilage.

Obviously, such a mechanised echeme las to bo integrated into o multi-purposs one, to be
economic and offectivo over the ontire yoar. A ion with tho g in utilising tho
sorvices of deparimontsl vechiclon may bo n possible solution for thia important problem, namoly, n
quick secertainment of the food position.

1. INTRODUOTION

Crop-cutting experiments to be carried out by a small number of mobile
staff, has ever been a serious problem in the planning of viold estimating surveys
on an extensive scale. For, unlike & survey for the estimation of area under specified
crops, where o reasonable intorval of time between sowing and harvesting is generally
available, harvesting is usually confined within a narrow spread of time. The investi-
gstor, who is on the move, travelling from one sampling unit to another, is likely
to miss a crop if he happens to reach his sample plot just a bit too late, the cultivator
having harvested his field jmmediately before his arival. The proper harvesting
period varies from locality to locality and in fact from senson to season, tho date of
sowing and hence the due date for harvesting largely depending on the actual rainfalls
in that particular season.

Even within & small locality, like a village, all the plots do not mature at the
same time, certain varieties maturing very early for harvesting while others are quite
late. Notwithstanding this, the majority of plats maturo within a rhort spread of
time and are harvestable within a week or two. This is usually termed as the ‘peak’
period. During the peak-period, which may often be indentical for a large number
of localities, the i j is confronted by & simult d d for his p
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at too many points at & time. With his assignment of a given number of sample plots
seatterad over a, large number of localitios he has hardly any choice or an opportunity
of revisiting & place and trying it a second time in case his first visit had proved to
be too early. It ix thus extremely difficult, if not impossible, tv have a pre-planned
scheme of movements which would be satisfactory.

To cope with these difficulties, the following alternatives have heen thought
of, the suitability of any one of them depending ultimately on the specific circumstances
and the type of organisation employed for the survey:

(i) having a large number of stationary staff, one posted at each locality
selected in the sample;

(ii) to allow substitution of the sample plot with another in the list or with
an adjoining one, in case the plot originally selected has been missed:

(iif) to sample over time, so as to obtain an estilmate of the mean yield rates
which would ropresent all the phases of the crop season nlong with the estimates of
the corresponding acroages for the different orops;

(iv) to mechanise the movements and increase the mobility of the inveuti-
gator, 8o that he ean move quiokly from one point to another and if necessary come
buck and revisit u second time.

The first of these alternatives need not perhaps be discussed here and we
shall confine nuiselves to organisations employing a snall number of whole-time
investigators moving from one point to another over an extensive coverage.

In the large number of surveys conduoted by it, the Indian Statistieal Institute
has so far becn forced to adopt the second alternative. The validiry of a sample
when a considerable number of sampling units are either missing or repluced, is ut
least theoreticaily impaired. Tn practiee, such failures, though not inconsiderable
have beon ignored and taken to be the best that can be achieved under the circum-
stances. The extent of bins accruing on this account will however depend upon the
differential in vield rato between the early maturing varieties and the late maturing
ones within the same localities, which is believed to be small.

Alternative (iii) consists in sampling of those plots only which are harvestable
at the time of visit. In this scheme. plots which have not matured at the time of
visit nead not be revisited. The season is split up into a number of sub-rounds.  In
vach sub-round. an independent sub-sample of plots are sclected for crop-vutting
seotors all aver the sesson. and the over-all vield rate would take due account of all
the varieties maturing early or late in the senson. A plot on the horder of maturity
at the time of visit would present some difficulty, but such ambiguities are not likely
to be of soriows consoquences any way. The greatest difficulty will avise when n plot
is found to be alrendy harvested by the cultivator himself. as it is oxtromely difficuit
to ascertuin in such cases whether the harvesting wus done within the current-sub-
round period or enrlior in the season. Improvements may however be attempted by
inerensing the mobility of the investigntor with the help of improved conveynnces
wg suggented in alternative (iv).
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Tho uso of motor vehicles for purposes of field work is likely to bo of great
help, specinlly in cutting down tho timo of journoys fron ono samplo villago to anothor.
Tho main consideration in this respect is tho extremely heavy eapital expenditure
to bo incurred, and also the considernblo rwwning expenses. Besides, inadequacy
of ‘motorablo ronds is also a problem which has scriously to bo reckoned with. In
o lorgo proportion of arcas in rural India, the samplo plots will ofton lio far in tho
interior at considerable distances from tho road-sido and thus inaccessiblo to diroct
approach on four wheels. On tho other hand eampling from plots dircetly from the
road-sides could Lo very convenient and quick.

Except porhaps at tho very borders of tho roads, whero the crop may got
injured by trampling or otherwise, thore are no reasons to beliovo that yicld mto
nearer the roads would in sny way bo difforent from yiold rato in moro distant plots.
This was, howover, to bo tried out in practico. In April 1056, during his visit to
India, Dr. F. Y. Yates advised that experimenta should be carried out with mechanised
conveyances for exploring the possibilitics of altaining greater operational efficioncy.
He had also suggested o study of tho intor-relation between yield rate in fields with
their distances from roads. In tho ovont of yicld rate boing practically indepondent
of tho ncamess of a rond, almost unbi d estimates might be obtained by pling
of plots lying on tho road-side in which caso o motor-unit could be very fnutful]y
employed during tho crop-cutting oporations.

2, YIELD RATE IN ROAD-SIDE PLOTS

Theo Institute has carricd out & continuous serics of surveya for tho catimation
of acreago undor crops and their yield in each of tho threo principal crop scason.,
namely (1) bhadoi or autumn, (2) aghani or winter and (3) rabi or spring since tho
year 1043-44. Tho survey had covered tho wholo of undivided Bongal (70,000 sq.
miles) up to 1046-47 and for West Bengal alone (28,000 sq. milcs) thoreafter till the
year 1949-50. This ropresentod o total of seven rounds for cach of the threo crop
sossons, bhadoi, aghani and rabi and offered an oxeellent material for purposes of
the proposed studios.

The sclection of samplo plots for all theso years had beon 8 throo-stage one,
individual Polico Stationa! being treated as stratum. Within each Polico Station,
a number of localities represonting a cluater of villages were solocted in the first stago
and & number of paddy fields wero solected within each locality in the second stage.
Within tho selected fiolds, a concontrio system of circular cuts with radii 2', 4’ and
6'-8" woro locatod in tho third stago. Tho task was to classify theso ficlds according
to thoir distances from tho noarcst road head, measured as in a crow fight journoy
and to estimate tho specifio yicld rates for oach class. To start with, dats rolating
1o 50 Polico Stations ropresenting o samplo of 28%, of thoe Polico Stations of West
Bongnl randomly choson for tho throo consccutivo yoars 1047-48 to 1049-50 on aman

1A Polics Slation In Wost Dongal is an administrative unit with an avorago aroa of 120 aq. milos
and conaiating of 160.200 villagos,
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paddy (winter) was taken up for analysia, Location of tho plots wero marked off
oo the villago maps of a sealo sixteen inches to tho milo, 1f a particular typo of road
was not found within tho village, neighbouring villnges had to bo referred to, with
thoe help of Police Station mupa which are drawn with scalo of onc irch to tho mile,
Tho Jeast distances of each individualplot from the (a) neazcat motallva roaq, (b) metal-
led ot unmctalled road whicheser was nearest and (o) biotalled and unmetalled roads
and cart-tracks whichovor waa nearcst, wero ultimalely measured on tho relovant
village muaps corroct 10 the nearcat half of a chain {one chain=66£t.). Al these
measurvienta wero practically confined within the Pulico Stations in which the sample
plota fell, but in & small number of cascs whero the samplo plot happened to fall on
the Lorders of a Polico Station, tho roads of tho adjoining Dolice Stations had also
to be roferred to.

Tables 1 and 2 give the mean yield rates of aman paddy in maunds per acro
for groupes of plota and number of plota respectively in each of tho threo yoars
classificd under different intervals of distances measured from throo types of roads
enumerated above for all the Dulice Stations combined. Thero socms to Lo no
marked trend in yiold rate with i ing di in ¢ to its variation
between yoars.

TADLE 1. ESTIMATED YIELD RATE OF AMAN PADDY IN GROUPS OF PLOTS CLASSIFIED
ACCORDING TO THEIR DISTANCES FROM TIIE NEAREST ROADIEADS
WEST BENGAL, 1947-48 TO 194060
{Basod on 80 Polico Stations in Wost Bongal)

Herow-flight™ mean yicld mios in plots at distances spocified in col. (1) menaured from
distanco from
Doarcwt road hoad nearcet motallod nosrost metalled or nonrost metalled and
{0.0) rood unmetallod road wrunotalivd road or
fusiongy cart-track

47-48 4849 40-50 4748 48-490  49-50 4748 48.40 4950

() 2} 3} 4) {0) 6} (] (8) [ {19

0.0 — 0.8 174 208 10.2 20.3  19.0 18.7 194 J8.3 190

05— 1.0 18.4 235 19.3 17.8 184 20.1 17.6  16.8  20.3
1.0— 2.0 19.9 22.9 19.4 171 20.3 18.7 17.6 18.0 19.0
2.0 — 3.0 22.8  18.8 20.3 204 178 103 19.9  18.5  18.7
3.0 —~ 4.0 5.7 21.3 18.4 15.2 19.3 18.8 13.6 8.8 18.0
4.0 — 8.0 19.2 171 18.3 11.8 16.2 18.2 18.0 16.2 17.9
6.0 — 8.0 174 1.7 117 174 148 7.9 17.8 184 1.7
8.0 — 12,0 19.4 17.3 17.5 18,8 18.0 18.8 19.1 10.6 18.7
12,0 — 180 17.3 17.8 10.0 18.8 10.4 18.1 18.0 16.8 18.0
18.0 — 20.0 20.7 18.4 20.4 19.2 1.7 17.9 21.0 17.1 17.8
20.0 — 24.0 17.1 13.8 16.9 10.4 18.2 1.1 12.5 16.8 19.3
4.0 — 320 18.4 15.2 18.4 16.0 14.8 18.5 16.0 12,8 1.7

32.0 snd above  18.3 16.9 18.3 211 17.8 15.9 21.7 1.1 16.5

total 18.4 17.4 1.5 18.4 17.4 18.5 18.4 17.4 18.8
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TADLE 2. NUMBER OF PLOTS CLASSIFTED ACCORDING TO TNEIR DISTANCES FROM
THE NEARST ROADUEADS : WEST BENGAL, 1947-48 TO 1949-50
(Basod on 50 Polico Stations in Wost Bengal)

serow.Gight™ nuraber of plota at distances epocifiod In col. (1) measured frora
dixtance from
nearvet rond-head nearcst metalled nonrst motalied noarcat motullod nnd
10.0) road or unmetalled rond or
furlongs unmetalled rond cnrt track

4748 48.49  49.00 4748 4840 40.50 4749 4849 1050

(&) ] ) ) @) (] m ] » (10

0.0 — 0.3 20 13 24 60 67 80 75 83 90

0.8 — 1.0 + 1] 18 32 30 61l 41 43 76

1.0 — 2.0 16 19 35 63 o7 114 80 82 141

2.0 — 3.0 21 30 73 84 129 180 110 162 232

3.0 — 4.0 12 10 20 41 33 7 63 &0 91

4.0 — 6.0 43 60 97 108 8l 207 109 100 220

8.0 — 8.0 21 39 &0 69 02 03 83 (1} 05

8.0 — 12.0 7 82 133 [ 122 156 72 13 m

12.0 — 16.0 50 [} 124 (-] 94 104 25 80 50
16.0 — 20.0 54 69 0 30 37 82 10 10 3
20,0 — 24,0 28 85 [ 18 25 29 10 21 18
24.0 — 32.0 68 n 110 34 25 47 23 1B 30
32.0 and sbove 258 278 7 24 21 44 18 18 36
total 681 814 1240 681 814 1210 (114 814 1246

Analysis of varianco of tho moan yiold in plot groups (without regard to the
group sizo) in specific classes of distances from all motorable roads in the three different
years has beon given in Tablo 3. Tho sariances betweon the dietanco-lovels aro not
significant against tho residual, the years Leing treated as replicates.

TABLE 3. ANALYSIS OF YARIANCE OF MEAN YTELD RATES OF AMAN (WINTER)
PADDY IN DIFFERENT GROUPS OF PLOTS CLASSIFIED ACCORDING TO THEIR
DISTANCES FROM THE NEAREST METALLED OR UNMETALLED

ROADS: WEST BENGAL 104748 TO 1040-50

sourcce of variation daf. varianco rutio
() 2) 3 W
Dotween dintanco lovols 12 2.36 0.959
within distonco lovela
between years 26 2.40
total 33
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Tho sverage yivld rates for each group of plots clansificd under tho various
distanco levels were computed for ench individual Polico Stations. Tho number of
such groups taken over tho fifty Polico Stationa came to a total of 254 in 1047-48,
271 in 1948-40 and 302 in 1949-50. Tablo A.l in the appendix gives a two-way
frequency distribution of theso groupa according to their yield rates under each of
the distance-classes. This has been ahown for each of the threo years scparately.
The distribution scoms to Lo moro or less indifferent to tho distanco lovels, thero
boing no specinl shift or ding of tho frequencica towards i ing or deerea-
sing distances.

As tho general levol of yield varics from Police Station to Polico Station, it is
possiblo that in pooling up over tho different Polico Stations, the differentials in yield
rato at different distance intervals, if any, havo been supresscd. Thoe menn values
of the individual plot groupa within cach DPolico Station were thereforo expressed aa
indicea to the respectivo Dolico Stati and n two-way ft y distribution

of plot groups by intervals of theso index values under tho various distance-lovels was
preparcd as shown in Tablo A.2 in tho appendix, It waa expected that the low yielding
Polico Stations would nomoro bo suppresscd by the high yiclding ones and all of them
would have now received a fair i.0., an oqual rep jon. The frequency patten
doos not however show any noticeablo shift as the dist gradually & This
is obsorved in oach of tho threo years for which the frequency distribution have been
observed.

Finally, lincar rogression fits in tho form y=a+bz, whero y ropresents the
mean yiold rates and x represents tho distances from tho nearest ‘motorablo’ {metalled
or unmetalled) roads, were worked out on ench individual Polico Station for each of
the yoars. Tho ratios of variancos duo to linear fit to tho residusl were calculnted
for oach individual Polico Station. Theso ratios with n, = 1 while n varics, correspond
to the distribution of ¢ with ny degrees of frecdom. Tho Polico Stations wero accord-
ingly classified under probability lovels of P(F)=P(1?) and tho frequency distributions
obtained havo been shown for cach of the thres years separately in columns (3)-(4)
of Tablo 4. Tho frequencica expressed as proportions to total have alvo been shown
jo columns (6)-(0). Tho PI(x)? botwcon the expected and obsorved distributiona
have beon obtained as 3.67 for all tho threo years combined, which is found to bo
insignificant. This indicates a lack of linear trend for tho data taken as a wholo.

The above study on aman paddy based on only threo yeors® data from 25%
of Polico Stations of a singla Provinco, namely, West Bengal with its rolatively homo-
genous yiold contours, does not h give any lusive results. Examtination of
tho data on a larger seale havo got to bo made for different cropa over a number of
yonra, beforo conclusions can oven bo tontatively drawn, DBesides, tho task of pre-
paring a framo for sampling confined within tho proximity of & net-work of roads
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all ovor the countrysile, is tremenduus, Yor this purpoxe most up-to-date rond
maps for tho wholo of rural Indin have to bo colleeted in advanco.

TABLE 4. DISTRIBUTION OF I'OLICE BTATIONS BY LEVELS OF P(F) CORRESPONDING
TO RATIOS OF VARLANCE DUE TO A LINEAR REGRESSION TO TIIE RESIDUAL:
WINTER PADDY, 194748 TO 104930

number of Polico Stations by propriion to total
Tovels of P(F)
PRy
4748 4849 1950 oll 4748 4349 4050 Al

m @ L] [ ) © (&) (8} [t2]
0.00—-0.03 e 1 5 12 W22 020 100 .081
0.05—0.20 4 9 12 23 082 BEY 20 -169
0.20—1.00 3 30 Ed m 196 706 -680 730
tolal 49 49 50 148 L0060 1.000 1.000 1.000

X? value of P(F) botwoon obaorvod and expoctod number of Polico Stations avor

ull tho threo yoase is 3,67, The probability of getting e value of X or grenter is
scon o bs just below 0.20. 4 g

3. MECHANISED uNTTS FOR INVESTIOATION WORK

Apart from tho question of sampling confined to tho road-side ficlls, it was
docided to try out tho relativo merits of tho uso of mechanised convoyances in arca-
eum-crop cutting survoys.

An experiment was accordingly planned in 1956, employing threo types of
fiold units with threo differont mechanisms for travelling from ono sample unit to
another : (1) foot-units oporating on foot, (2) oycle-units operating on bicycles,
both availing of railway and bus services as far as availablo and (3) motor-units
operating on motor cars. Theso threo typea of units wero to cover an area of approxi-
mately 2000 sq miles, comprising tho wholo of Birbhum district in West Bengal.
Four i jtuted a foot-unit and four investig constituted a cyclo
unit, each m\'mhgnwr of & unit working within an exclusive zono of about 500 aq.
miles. Tho motor-unit consisted of two inveatigating unita instead of four, but each
had o coverage of the full area of 2000 8q. miles,

Work with the foot and cycle-units started in July and tho samo sot of sample
village wero visited n number of times, there being altogether four rounds of pro-
harvest survey and a harvest round in December. The motor-units wero however
introduced very Into in the scason, due to the henvy flooda sweeping over the major
portion of the district in tho carly stages of the scason. TFor this season, the two-
motor-unita engaged on a daily rental basia, were ablo to completo barely one round,
ond oven then much of harvesting was already over and n large number of samplo
rlota were missed.
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4. PLAX OF THE EXPERIMENT

Foot-unita. Within each zone of approximately 500 eq. miles six villages
soleoted at random with & probability proportionate to the geographical axea were
assigned to one investigator. Within each village land utilisation survey on & clusters
of 10 plots was to be carried out in the pre-harveat rounds. During the harvest
round in December, land utilisation in 3 clusters of 10 plots were to be observed and
a total of 3 cuts of radius -3 from these clusters were to be taken. The aize of
out was intentionally made very small, so that the investigator could make a quick
harvest with the least objection from the oultivators. Infact, ocuts of this small size
could be deslt with by the investigator hirself, in case & labour hand was not readily
available. A small circuler out duly balanced by a method described in axn easlier
note,® waa considered to be very suitable when an i ig: had to move ghout
fast. The i i did not experi much trouble in getting permission of
the onltivator specially ss the outs to be taken were so small. In the subseguent
rounds, the same villages and the eame clusters were re-visited but the workers were
rotated from one zone to another after every round.

For the selection of sample plots in which crop-outting was to be doue, all
paddy field harvestable on the day of visit were serially numbered from the first
oluster to the third taken in order, Three flelds were chosen at random from all
the harveatable ficlds and within each field, one cut was located at a point z, y re-
Ppresenting two random numbers along two coordinates at right angles to each other
and parallel to the cardinal direotions.

The following gives a plan of this rotation between the workers W,—W,
from round to round :

romad eamplea of six villsgos
] (2 U] ()]
prebarvest lst (July) .41 Wy W W
" 2ud (August) Wy Wy W Wa
" 3rd (Bopt.) W W, LA W
w  4th(Octobor) W, LA W, W
harvest 4th, in Decombor Wi 1.7 Wi W
Oycle-unit, The pli dure for the oyole-unit was exactly similar

to the foot-units and the working zomes adopted for the foot-unit were maintained

1J. M. Bsngupts (1984): On porimeter bios in sample outs of amall sizo, Sovics B, Sankhyd,
26, 83,
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for the oycle-unit also. DBut unliko the foot-unit, 12 villages were nllotted to cach
investigntor within liis zono of 500 sq. miles and within each zone, 3 clusiers instead
of & wero allotted per villago during the pro-harvest rounds as well ns the harvest
round in December.

Motor-unit. 13oth tho molor nnits wero to cover tho entire aron of 2000 aq.
miles, each bLeing allotted u random sample of 24 villages. The work-programmeo
was identical to that assigned for tho cyclo-unit, namely, 3 clusters of 10 plots per
villago for land utilisation survey with o total of 3 cuts from theso threo clusters takon
as n wholo.

As alrondy mentioned, work with the motor-units was started very lato in the
soason, as a result of which crops in many of thoclusters woro alrendy harvested beforo
the investigator reached there. In spite of theso handicaps, the exporiment has proved
useful in many respects. Tho prclirninxiry operations involved in crop-cutting, namely,
identification and sclection of the plots, wero gono through in every cnse, leaving
only the stages of barvesting and threshing unattempted, which after all represented
only a small additional tinto. It may Lo remembered, that tho principal object of
the oxperimont was to study the operational costs, the yiold data in itsolf being of
a secondary importance.

Onto other most useful and somewhat bitter oxperience of this preliminary
connoitro is tho knowledge, that the so-called metalled or non-metalled roads indicated
on tho Thans maps are not always in a condition suitable for motor traflic, and somo-
times aro littlo better than mero cart-tracks. It scemed that roads onco metalled
and suitablo for motor driving have doteriorated sinco tho last maps wero prepared.
This points out to the great need for ascertaining in advance about tho general condi-
tion of cach important rond shovn on the maps. This can bo casily ascertained from
the subdivisional and Thana officialy, Union Board offices oto.

In order to snvo time wasted on fruitiess journeys for secking a sholter for
tho night and procuring foad, it waa folt that jeeps fitted with trailers should bo tho
idosl cutfit for such work. Tho car should also carry a bicyelo, with which the
investigator could travel from tho rond-hend to sites nearcst to his plota.

5. ResuLrs

Torformances of the difforont types of investigating units, based on the
harvest timo rounds only, wero worked out in terms of gross working days
per villago unit. The quantum of work per village in tho harvest rounds were identical
in all tho threo types, and honco theso wero directly comparablo. Tho results aro
given in Tablo 6.
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TABLE 5. RELATIVE PERFORMANCES OF THE DIFFERENT TYI'ES OF INVESTIGATION
UNITSt HARVEST ROUND: BIRBIIUM: DECEMBER 1030

total enurornition number of wiloges necording to avemgns number
investigation  number of  timo (). groma working dnys per village per villago
unit, villuger per viltago
surveyed  including 0.8 1.0 20 30 4. groms  samplo
cluster to  day  doys  daya  doys  dnys  working cuts
cluster days
Journeys
m @ (B} W ) © (U] 8) ) 11}
foot 2 8.2 - 1 8 10 [ 2.8 2.7
eycto 4 7.8 - 13 32 1 — 1.7 2.4
malor 32 4.3 12 20 - - - 0.8 1.4

It will bo soen that net enumeration timo por village excluding village to
villago journcya on a cyclo as given in column (3) is nearly the samo aa on foot,
whilo with o motor wnit tho time apent is considerably less. It appears that the
cyclo came to bo of very littlo uso for journoys within a village. Roduced time
taken by a motor car may have been partially duo to the smaller numbor of cuts
that had to bo harvested per villago on the avorage.

Columns (4)-(8) give the distribution of villages nccording to number of
gross working days spent per village; total numbor of days taken per village varied
between 1-4 on foot, botween 1-3 on cyclo and § to 1 day on tho motor car.  Column (9)
gives tho average numbor of days spent per villago. It will bo scen that a cyclo
has tuken 1.7 doys per village which is 60% of timo taken on foot, while a motor-
unit takes 0.8 days per villago which is about 309 of tinto taken on foot. Although
Dased on a small number of obsorvations, theso results novertheless give an indication
of the broad order of relativo costs.

Column (10) gives tho averago number of samplo cuts harvosted per villago
by the different wnits. But as already stated, tho real lond of work was not in
proportion to the actual munber of successful cuts, the initial stages of selecting the
plota out of all tho threo clusters taken as a wholo had to bo gone through in any
caso.

On tho basis of experionco alrendy gained, it appears that with a bicyclo
nt one’s disposal, the number of villages in tho first stago could bo increased to 10 per
month provided the load of work per villago is smail a8 can Lo covered in a da’y
and within o geographical coverage of 500 sq. miles or any o tehsil. This lovel of
output can howover be maintained for a short apoll of timo, say for eno utonth during
tho peak periods, With o motor-unit, tho number of villages in tho first stago may
Do increased to 25 por month, with an opportunity also to rovisit somo of the villages
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for crop-cutting work as nccessary. The work-lead in both casen should bo so
designed as to take uno gross working day per village inclusive of journoys from
villnge to village. In other words, net working timo within a villago should be
reduced to 2-3 hours, so that the investigator in not compelled to stay overnight
in that village and may proceed to the noxt sample vitlage. In fact, with n motor-
unit, after the day’s work is finished and after tho evening menls aro over, at least
some part of tho journcy to the next sample villago can bo covered on the samo day.
Terformanco of the twoe motor-units was however much lower than could bo expeeted
undor normal circumstances. The roads were s0 much damaged that on quito a
number of trips, the workers had to fight their way through aticky mud and over
pot-holes with which tho roads were strewn. This will be evidont from the low
mileage per hour and per gallon of petrol scored by the motor-units A and B as
worked out from Tnbics A.3 and A4, It may also bo noted, that an averago of
3 miles had to bo covered on foot to reach a villago and back to the ear.

The two cars were engaged on a daily rental Lasis temporarily for one fort-
night. The rentals were quite high whilo an outright purchase of tho vehicles
would have involved a hugo capital expenditure. But a battalion of motor-units
manned with an investigator and a driver-cum-general assistant who could help
alko in crop cutting, might be put on an economic basjs, if theso units wero utilised
not wmwerely for tho crop cutting operations alono but also for land utilisation in
general and other enquiries throughout tho year.

6. DIFFERENT MODELS OF FIELD INVESTIGATION UNITS

A dimensiona] estimate of field cost per month for a land-utilization aurvey
combined with crop-cutting with threo different models or types of investigativn
units, namely, foot, cycle and motor unita has been given in Table A.5. Salaries
of investigators and overhead stafl havo been taken on tho experiences of large scalo
nperntlons cnrru-(l out in recent years. Tho special components of cost of the

] t s rentals and tho running expeises have been separately
shown. In t)po (3) i.e., the motor units, rentals for the vehicle, driver's pay and
petrol represont approximately two-thirds of the total cost.

Cost of the mechanical equipments have all been computed on a rontal basis,

luding the mnint costa. If purchased outright, the capital cost may possibly
Do distributed over a number of yenrs on a hire purchase schemo.  If the motor-units
aro not utilised for tho rest of tho year, the cost of garnging tho machines and theic
rentals shall in any case have to bo borno, only the cost of petrol and maintenanco
and a part of the services of the drivers could bo cconomised. Tho increased power
of tho motorised units which in roughly threo or four times that of an investigator
operating on foot, could be fully utilised for & quick Iand-utilisation murvey and
cfliciently linked up with & achome of multi-purpuse enquiries. The relative costs
Per thousand squaro miles and tho respectivo performances per unib per month have
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-been worked out and shown below. Tt will be scen that with 100 units employing
400 motor cars, 800,000 sq. miles of rural Indin can Lo covered in & month’s time
surveying 10,000 villages and 30,000 clustors of 10 plots, at & fiold cost of Rs. 6.87
lukhs per month approximately.

totel roversd per cont per unit cont per (000) sq.
unit per month per month miles per month
in Rs) tin ls)
typo of
imvatigntion  square number number number rentals  salncica totel  rentals walarics  yotal -
units il of and nal and. and
villagra clusters  culs  driver's  othor driver’s  othor
of 10 pry  running pry  running
plots expenscs oxponacs
[ @ [C] ) ® ) [©] 8) 9) o) [{3}]
1. foot unit 2000 Y 7 7 — w20 — LWl
2. cyclo unit 0 4 120 120 123 2200 2325 40 (1) 7
3. motor unit 8000 100 300 00 4830 2200 4830 584 275 859

In case tho motorised units of type (3) arc employed only for lightning surveys
like land-utilisation and yiclt estimation surveys, the ideal solution scems to be to
have such vehicles requisitioned from the various government departments, apecially
the Army. Tho running expenses, ineluding salaries, petrol and other auxiliary
equipment will have to be borne by the field isation, rentals, mai and
the driver's pay being procured as borrowed services. A lurge number of vehicles
equipped with drivers conld possibly bo roleased for this work of a grent national
importance, namely, a quick ascertainment of the food position.

Even if such a schemo js practieal, the success would ultimately depend on
Tiow effectively the specifio timings of the sowings and harvesting of the major crops
in individual districts can be ascertained in advanee and requisitions for moter vehicles
planned out, zo that a most fruitful survey could be earried out within the shortest
span of timo.
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Appendix

TARLE A.l, VAY FREQUENCY DISTRIDUTION OF PLOT-GROUTS BELONGING TO
DIFFERENT DISTAXCE LEVELS AR MEASURED FROM THE NEAREXT MOTORABLE
ROADX IN INDIVIDUAL POLICE STATIONK ACCORDING TO THEIR YIFLD RATES

(Wost Nergnt Paddy)

avemige yicld mie in maunds per acre of plat groups belanging to different
diatance in elistanre lovels apecifind in column (1) in individual Police Stations

furlong
meaursl  upto 3 3-8 -9 B-12 12-05  13-18 IR-21 201-24 24-27 27 and total mean

from tho yield
nesrest o in
metalun. nuls, por
metal roada nero
(1)} 2) [k} ) (&} ) (W} o) " am an an 0y
194748
upta 0.5 — | - = 4 4 ] 5 H | 20 20.3
0.56— 1.0 — ) - - 1 [ — 2 2~ 1 17.8
1.0— 2.0 — 1 2 1 A g 3 + 1 2 2 17.1
20—-3.0 — -_ 2 3 e 4 4 + L] 3 32 20.4
3.0~ 4.0 — — 1 2 1 2 2 5 -_ 1 20 15.2
4.0— 6.0 — —_ - 2 7 " o 7 1 1 3 17.8
6.0—8.0 — - 1 1 5 7 4 1 2 2 23 17.4
8.0—12.0 — _ 1 1 4 5 [} + 2 2 23 18.6
18.0—16.0 — - —_ 2 2 4 7 3 - 3 21 1.8
16.0—20.0 —_ 1 3 3 - + 2 1 " 19.2
20.0—-24.0 — — - 1 1 3 1 2 1 1 10 19.4
24.0-32.0 — —_ 1 1 2 3 1 2 _ 1 1 1n.0
32.0 & above — -_— -_ -_ —_ 1 2 3 - — L] 2n1
total - 3 B 15 7 5 42 40 10 18 254 18,4
1948-40
upto 0.8 — 3 - 1 3 4 5 2 4 3 a3 19.0
0.5— 1.0 — 3 ) 1 3 2 2 5 1 1) n 18.4
1.0~ 2.0 — —_ 4 1 —_ 2 13 7 4 1 25 0.3
2.0—30 — —_ 2 3 L] 4 12 7 e 2 17.8
3.0—4.0 — 2 ] -_ 1 3 -_ 7 _— 2 113 19.2
4.0—6.0 — 1 1 7 5 1] [ 3 4 —_ 33 16.1
6.0— 8.0 - 2 1 5 2 & 3 2 -_ 1 21 4.8
8.0-12.0 — 3 ] 3 L [} 4 3 ] —_ 34 18,6
12.0—-16.0 — 1 H 1 A 2 3 2 2 1 22 18.4
16.0—-20.0 — _ —_ 1 3 & 2 1 1 ] 13 19.7
20.0—24.0 — _ - 1 4 -_ ) 1 2 t 10 18.2
24,0-32.0 — 1 —_ - 3 1 ] 1 -_ 1 8 4.8
2.0k above —  — @ — — 1 a 1 1 - - 8 17.5
10tal - 1] 12 23 9 43 30 32 a5 4 ko 17.4
1049.50
upto 0.5 — _ _ 2 13 o 7 3 —_ [} 23
0.5— 1.0 ] 1 1 I} 3 4 3 6 [ 2 o
1.0 2.0 — - i i 5 1 3 3 6 [} 20
2.0—30 — — 3 1 3 ] [ q 3 H 3
3.0— 4.0 — _ —-— 2 3 4 7 a 3 ] 23
4.0—-6.0 — 1 1 3 3 13 9 4 3 2 34
6.0— 8.0 — - _ 3 1 " 8 3 ) ] 26
R.0-12.0 — —_ - 3 13 a 3 5 2 2 31
12.0—18.0 — 1 —_ 1 7 8 — 2 1 3 3
16.0—20.0 — —_ - 2 4 4 2 1 1 1 15
20,0—-24.0 — —_ —_ 1 ] 4 4 —_ _ - lo
24.0—32.0 — —_ - 1, 1 2 4 — — —_ N
32.0 & abovo — - - - 1 N 1 — = —_ o
total 1 3 e 2l 4 1 61 36 2 2 302 18.3
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‘TABLE A,
TO DIF

TWO-WAY FREQUENCY DISTRIBUTION OF PLOT-GROUPS BELONGING
ERENT DISTANCE LEVELY A3 MEASURED FROM THE NEAREST MOTORARLE,
ROADS IN INDIVIDUAL POLICE STATIONS BY PERCENTAGE INTERVALY
OF THEIR YIELD RATES (PERCENTAQES BEING CALCULATED ON
THE OVERALL MEAN YIELD RATE OF RESPECTIVE P.M)
(Woat Bongal Padidy)

crow-flight percentago levols of yield rate
distances in
furlong meamural  utpo 238, £0%~ 78%- 1009~ 1239~ 130%~ 1759 tatnl average medinn
from the nearcwt a500 509, A%, YMI% 12A% 109, 1732, and inilex
motaljurmeral ahave
roads
m @) L] (L} (U] ) (O] 8) ™ @ ay gy
1947-48
uplo 0.5 - 1T~ 7 [] T - - 2 oo
0.5~ 1.0 - 1 2 5 5 1 = = 4 wua
1.0— 2.0 - 2 3 [ 1 1T — s 928
2,0— 3.0 - 1 5 10 + Po— 2 0
3.0— 4.0 1 5 a 4 2 — - 20 0.0
4.0— 6.0 — 4 12 i -~ —~ 3 w2
8.0— 8.0 1 1 ? 7 2 1 o— 23 1005
8.0—12.0 - 1 2 ° 9 ] 1 = 25 e
12.0—16.0 - = k) 7 8 2 - 12 1050
1.0—20.0 - 1 = 4 [ 1 ] 1 [T E ]
24.0 - = 1 1 a 2 1 — 10 e
32.0 - - 1 [} S T T
32.0 & ahove - - - = 3 E 6 1218
total - ° 20 80 W 8 ] EET -
1848-49
upte 0.5 - 3 - [ 5 6 2 185 107.2 102.6
0.5~ 1.0 — 3 4 @ - | A 1 19 96.8 9.7
1.0— 2.0 - 1 a 3 ] 5 4 — 25 1120 3.0
2.0— 3.0 - = 4 15 13 4 1 138 103.3 100.3
3.0— 4.0 - 3 = 4 7 1 L — 16 916 1074
4.0— 6.0 - 1 Fl 16 [} 4 = — 33 909 918
8.0— 8.0 1 ) 7 7 3 1 - 121 801 80.9
8.0-12.0 - 3 2 18 1t 2 I — 3H 0 0T0
12.0—16.0 - - 4 9 7 & - = 2 0.0 05
16.0—20.0 - - ] 1 8 R 1 W N7.9 1180
20.0-24.0 - - 2 + 1 2 1 — 10 1014 894
14.0-32.0 - - 1 3 3 - R 8 108.2 100.0
32.0 & above - - = 3 1 2 - = 6 1057 99.3
total 1 B 2 T W 5 o - -
1949-60
upto 0.5 - = 1 1 n 3 2 123 107.8 103.0
0.5— 1.0 1 1 I 5 [l 7 1 — = 1013 1038
1.0-2.0 — - H 12 12 3 - - 20 1000 911
2.0— 3.0 - - 5 12 1o 2 1 - 36 904 007
3.0 4.0 - = ‘ 9 9 I = = 23 94 979
4.0— 0.0 - 1 2 1 1 1 — 33 940 032
0.0~ 8.0 - = 2 1 1 1 1 — %6 90.3 1004
8.0—12.0 - = I 1 [] 5 1 — 31 1017 1010
12.0-16.0 - 1 5 [} & 3 - = 90.4 94.6
16.0—20.0 - = 1 3 [ & —  — 15 9.3 100.1
20.0-24.0 - - 1 3 3 1 - - 10 9.1 97.0
24.0-32.0 - = 1 t 6 - - - & 99,3 1053
32.0 & above - — 1 e 2 t —_ - 6 1009 93.1
tatal 1 T TR B 1 o - -
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TABLE A3, PROGRESN OF WORK

motor unif mnior
A" )

mm.e  nwm. pum. um.  num.  nom.
iate of  name ol nomoof  berof bernf horof  mameof nameof  heraf berof berol
ey PS8, villoge  clus.  cuta  clus. PR village clus-  euta  elua

tern taken terw tem  iaken tors

with chreked with cheeked
paddy paddy
L] [§4] @) [t (3} ) (K] ®) 0 (an  0n
15,1286 Suri  Nirin 2 H 3 Suri Pathra 1 1 3
10,250 Rajnagar  Asner - - 2 Rajnngar Johanabed | 1 1
171250 o Tamaia - - 1 Dubmjpur  Lirori i 2 ]
Parnsin (R) - 3
18.12.58 Dubesjpur Hunuri s 2 2 Rurj Bonaanka 2 2 2
19.12,50 -do-  Pubmjpur 1 a 1 Kloyrawole Manjurin - - ]
201250 .o Motizapur 1 2 3 work hlid up duo to breakdown of enr
2113686 Khayramlo Lohanagar 2 3 1
pu A8 Manoor Chitgmm. 2 2 2 Dubmjpur Simultari 1 2 ]
23.12.60 Bolpur Ruppur 2 2 2 Nn Sakoliper 3 2 -
] 2 1
241250 Sainthin Paschim-
sahnpur | 2 \ -do- Debagram - - -
Labpur Alore. 2 2 2 ~do- Akupnr 2 2 -
25,1250 .do- Kumahar 1 2 2 Relpur Singi - - -
Nailuvpur - - -
261256 Md. Bazar DBamandiha - - 2 -do- lkﬂmmm - - L
27,1358 -do- Gomjpur ] 2 2 Ilambazsr Purbanar.
yanpur 1 2 i
281258 Mayuroawar Pasulin 3 3 3 thin -~ Jolla ] 2 -
Tewnrpur 1 2 -
1 days 16 villagen 18 villages
TARBLE A4. DAILY RUN BY THE MOTOR UXIT8 AND DISTANCE TRAYELLED ON FOOT
TO REACH THE SAMPLE VILLAGE
mator unit motor unit
Y uyr
polrol mabil  milea  time milea petrol  mobil  miles  timo milon
dnte of rchase  ©0il  runby spentin  onfoot  purchaxe  oil run by spent in  on foot
wmirvey  (gallon) purchase ear  running  from cur  (gnllon) purchase car  running  from car
(gnllon) motor 10 villago {gnlton) motor o villago
car and back and back
{in hrs) tocor
(0] ) 3 4 %) © (N (8) 9
151256 8.0 0.25 5] 2.8 a 5.0 0.50 23
- 0.56 33 5.2 1 1.0 — an
4.0 0.50 A 3.8 H 4.0 0.50 27
- - 13 2.9 - 2.0 _ 24
— - 22 2.4 - 4.0 - 15
8.0 —_ 24 1.2 3 - - 70
— 0.25 a7 2.8 4 — —_ —
5.0 0.50 80 4.5 ] 6.0 — — -
8.0 0.80 55 a.s 4 3.0 0.50 I8 —_ s
3.0 0.50 33 3.5 4 — — n [
— — 32 1.2 [ 3.0 — 40 7
4.0 0.23 23 2.2 3 a0 0,80 1 [
8.0 0.80 7] 3.0 3 LR - 58 o
240268 1.0 - [] 1.0 1 — - &l 2
3.0 37 462 438 3 37.0 2.00 417 a

14 dayn

=
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TABLE A5. A DIMENSIONAL ESTTMATE OF COST PER MONTR WITR INVESTIGATING
UNTTS OF DIFFERENT TYPES

cont in rupees per month per investigation units st
coat In 3 clustars of 10 plota and 3 cats por village
rupeos
por (1) foot-unit (2) eyelo-unit {3) motor.unit
Itoms month
for itoms 2 2
asin on foot in 1000 on cyclo in for 4000 sq.
column (1) 2q. miles. 1600 sq. milow  milos. 1 ins.
lmpocl.or over | inspoctor ovor toT over
2000 sq. milee 3200 e ‘il . miles,
16 villagea) 110 villagoa) 128 villagoe]
m 2 3 (4 16)
1, invostigator with FTA 250 1000 1000 1000
2. inspoctor with peon and T.A. 500 500 500 800
3. mafl upto Inspoctor — 1500 1500 1500
4. overheads @ 50% of (3) - 700 700 700
5. total excluding mechanised
conveyanon - 2200 2200 2200
0. mechanical equipment
{a) maotor rontal and msintonanco 500 —_ -_ 2000
(b) motor-driver 150 - - 600
(¢} maler.fuol 400 - — 1800
(d) garags ond camp - - - 200
{e) rentala of motor.cyele for
the Inapoctor 90 — —_ 0
{6) motor cyele fusl 80 — — 80
{g) bicyclo rontals and maintenance 2§ — 126 100
7. total conveysnco — — 128 4670
8. grand total per unit por month — 2200 2325 0870

Paper written : November, 1957.
Paper received : June, 1964.
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