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SUMMARY. Thia paper doals with the prohlom of enumerating the area under frait trees in

orchards not undor organised or pattomod Tho ties of oy ing the allocnted
proportion of not zoagmphhnl aron under a pnrticulnr spocies when more than ono aro grown together, by
adopting cortain rogurding by oach plant have boen

discussod. Tt has beon felt that an enumoration of gross g'ognphkcl area covored by cach major com-
binationa or typloal mixturcs, and then a count of the numbor of plants in & smaller subsamplo, may be
& moro prastioal approach.

Distribution of individual plants for some of the varistiea by their holght-levels and girtha st foot
hove been worked out for Weat Bongal. This may bo further dovoloped for cstimating th volumo
of timbor in forost acess or for ascortsining tho gaps in their nge tmcturs and planaing for
their future replacoments.

1. INTRODUOTION

Special investigations wore carried out in West Bengal during the spring
season of 1957-58, for evolving a practical method for the enumeration of ares utilised
for orchards and miscellaneous fruit trees. It is well known that apart from regular
cultivations conducted on a commercial basis, & large number of fruit trees are grown
on & domestic soale by many households in an irregular manner, along the banks of
a tank, in outlying comners of tho home-yard and in all sorts of odd mixtires of a
variety of fruit plants. Mango, jack-fruit, guava or black-berry interspersed with one
another and with those of the palm family, namely, dates, cocoanuts, arecanuts
and palmyras, are a common sight in every village. The spacings are more often
than not, irregular, trees of all agea and of all heights crowd together and present
o perfectly randomised picture so pleasing to the eyes. In fact, the contribution
of mgul&r domeatm oultivations is hkely to far exceed the acreage under a patterned

In 1 loitati the spaci are more or
less uniform plants ummlly oenurrmg in homogenous age-groups. Even here,
the usual procedure of eye esti g tho proportion of plot ares covered by the

plants is difficult to apply. For, how should we define the coverage of individual
plantst Ty it the nggregate over the cross sections of the individual tree-trunk taken
at the ground level, or of the aproad of the branches around the foot of the tree? In
the latter caso, the quostion will arise, is it the present coverage or the future probable
coverage whioh will be resched as the tree will grow in years’, a factor which will
vary from rogion to region? Then again, the possibility of utilising the intermediate
apacea for other purposes which may or may not have been done at the time of observa-
tion, will arise. If wo could assume that for a given plant, the intermediats apacea
are a4 a rule, i.6., by tradition, utllised more or less in & given nanner, only then, we
could impute some arbitrary allocation of the ground area among the component
oultivations, In that case, we could at loast Q,heom&lonl.ly eshmabe the pmpomon
of area for & partioular utilisation, But in i lar, i.6., i , WO
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osnnot even imagine the existence of any 'average’ sort of traditio Take for inat

the case of cocoanut plants grown on the bank of a village tank mixed with rows of
arecanut plants. The interplant spacings although variable, may retain some
semblance of uniformity. But, how one is to allooato tho total plot area between
water surface, cocoanut plants and other plants growing on the bank, and how the
unutilised strip along the banks is to be allocated between water-area and plantation
area? Apart from the physical difficulty in making a satisfactory eye-appraisal of
the area covered by individual utilisations, the attempt seems to be ineffective so
long as some sort of a conventional ‘coverage’ per plant is not conceived.

The only alternative seems to be in counting up each plant in individual
plots. Naturally, the sampling error will be reduced, if we can count separately
for each age-class (and other broakdowns). Counting of all plants exhaustively, when
the plot is large and specially whon the spacings arc not uniform, js indeed quito
difficult and a Jaboerious operation. Nevertholess, here we have not to face any con-
ceptual diffioulty, thero being no ambiguity in defining the number of plants, classified
or not olassified into specific groups. And, mechanical contrivances and othor tricks
can nearly always be devised to overcome operational difficulties. Not so of courso,
where the object of enumeration eannot be unambiguously defined.

The present experiments were intended to try out how far the counting of
individual plants in plots of usual size (leaving out commercial plantations on & large
scale) could be performed in practice, laying down certain rules of procedurs for
enguring that no plant is counted twice, and none are loft out. These counts were
taken for a number of selected fruit trees commonly grown in West Bengal and as
a side study, height of the plant and its girth at foot, were also recorded for & sub-
sample of trees within each sample plot.

As this enquiry was conducted on a properly designed probability sample,
it was possible to obtain valid estimates of the number of fruit-trees living in West
Bengal under certain categories or clnsses. The size of sample was however very
small, hardly adequate even for giving the provincial estimates with any reasonable
margin of error. Even such dimensional estimates and specially a study of the
sampling etrors should be of some interest for purposes of futuro planning. The
regults have been di 1 in sub

2, COVERAGE AND SAMPLING DESIGN

2.1. The entire State of reorganised West Bengal constituted the coverage of
this special enquiry. A atratified two-stage sampling design with & revenue village as
the first stage unit has beon adopted for this survey, the second and ultimate sampling
unite being clustera of 10 plots each. The villages (which form the first stage units)
and sample clusters have been ohosen with probability proportional to area and

with rep t. For collecting particulars of '.rees, o.8., height, girth etc., a sub-
sample of trees had been sel d from 1 where ever suoh troes were
obeerved, following a p d of systematio pling. Altogether 624 villnges

wore chosen for this survey, and a total of 52 investigators were employed,
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2.2. The total numbor of sample villages was allocated to the different
districts of West Bongal on o joint consideration of area under apring crops in 1954-55
and aren under fruit-trees and vegotables in 1948-49. For this pucpose, the total
numbor of sample villages was distributed among tho different districts proportional to
(1)9+/P1%,, where g=geographod arca of tho district, p,=proportion of ares under 'rabi’
oropa in 1054-55, g,= 1-p, and also (i) g4/Pif,. whore p,= proportion of area under fruit
trees and vegelables in 1048-40, g,=1—p, and g has the same meaning. A com-
P allocation was thon adopted by pting first the iarger one of the two
allocations and subsequontly adjusting the same as & multiple of aix. Once the
district allocations wore made, the subsequent allocation to subdivisions which formed
sampling strata, wero generally made on the basis of the geographical areas of
subdivisions. Altogether, there were 43 sampling strata from each of which, six
villages (or a multiple of six) wero sclected.

2.3. From each stratum, the allocated number of sampling villages have
been chosen with probability proportional to geographical area of villages, with
repl This seloction of villages was mado in two independent sub-samples
one of which was to ho llocated to one half of the investigators and the othor to the
remaining half. These two sub-samples wore accordingly termed as two interpene-
trating but independent half-samples. Thus a particular village was surveyed by
only one of the half-snraple teams, Thig half-sampling was introduced for effecting
a joint control over field work na well an in the stages of processing.

2.4. The period of survey from mid-March to mid-June has been divided
into threo monthly sub rounds and each half sample was accordingly split up into
three instalments or Jots, onoe to be surveyed within one month’s time in a given
order of priority. In each village 8 clusters of 10 plots each were to be enumorated
for tho determination of arer under trecs and also for taking & count of their number,
ulong with the enumoration of other utlisations for cach individual plot by the method
of eye-cstimation.

3. OPERATIONAL PROOEDURE

3.1.  Counting of trees. For counting the number of plants in a plot, the
investigator was to start from the south-wostern corner of the plot and proceed roughly
towards east and make a chalk mark at overy fifth tree. After counting the trees
in any row, ho should recommenco counting from the southern west extreme of the
socond row, and thus the entiro plot waa to bo scanned out. This was comparatively
oeasy whero there was any tendency towards o row-wise pl i With haph diy
grown treos, he was to mark out every plant once counted, procoed according to his
convenionce and put a special mark on every fifth plant. This would ensure that
no plant has been ovorlooked or has been counted twice. In plots of & relatively
largor size or with a high density of plantation, there is always some ohance of making
mistakes, but, counting condueted in tho abovo p dureislikely to be satisfactory and
by snd large reasonsbly accurate. Besides, the chalk marks left by the investigator
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gator can later be followed up for inspection purposes. Apart from the direct advant-
ages in adopting thia procedure for the counting of trees, thero is alao an indireot
benofit, namely, & psychological eflect on the i igator, who with detailed instruc-
tions pin-pointing each atep of the counting procedurs is loss liable to pass over the
enumeration work in a slipshod manper. Besides, the very process of marking the
plants tically and the t of heights and girtha adds to his interest
inthe work. For good results, it is always worthwhile to make the primary operations
a littlo variod and intoresting and thereby lessen the monotony and dullness of work.

3.2. Height and girth of selected plants After counting the trees, the
tigator waa required to estimate the hoight and girth at the foot of & number

of plnnu For mango, jack fruit, lichis, and black berry plants, height and girth
was to be measured for every fifth plant and for date, palmyra, cocoanut and areca-
nuts which were usually more densoly sown, for every tenth. It may be recalled,
that in counting, every fifth plant was to Le chalk-marked progressively. Thus,
troes numbering 1, 6, 11, 18 eto. in sequonce were solected in case of the firat group,
while numbers 1, 11, 21, 31 eto. woro selected for tho socond group i.e., the palm
family.

The height of a plant above the ground level was determined approximately
by an eye estimation. As accurate was not required, the inv
was merely asked to record the height in six broad clesses, namely :

sode height clase

loss than 2 f¥.

2 ft. or moro but lom than § f.
6 ft. or more but loes than 10 ft.
10 ft. or mors bat less than 16 fb.
15 f. or more but loss than 20 ft.
20 ft. and above

L TSP VI PR

The girth of the plants neareat to the ground lavel was measured in inches and recorded
in the appropriate col of the crop-schedule. Each i d was given a
small metal tape which measures up to 5 ft. and is graduated t.o the tenth of an
inch. This tape was also of some use in measuring the two lower height levels up
to & ft.

4. BasIO RBSULTS OF ENQUIRY

4.1. Estimated number of planis in individual districts. Table 1 gives the
estimated number of pl.nnts for the different kinda of fruit trees by distriots for the
two half pl d. The ber of sample villages in each distriot has
beon shown in column (3). It may be notod here that the size of sample was very
small on which reasonably preciso estimates cannot be obtained at the distriot level,
being hardly adequato for ostimating even at tho Stato level. Yet, this may givo
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limensional picture, bringing out the relative importance of tho individual districta
in mpeot of the differont fruit orops. It will be seen that 24 Parganas tops tho list
in the cultivation of mango, cocoanut, arocanut, date, jackfruit and lichis, while
Midunapore is a oloso socond except in arecanut, where Jalpaiguri stops in ard in
cocoanut, where Howrah scoros the second position. Midnaporo takes tho lead
in blackberrics and Nadin in jackfruits. For banana, largest contribution is form -
24 Pargonas, while Nadia, Miduapore and Hooghly follow in order of importance.
Midnapore has tho largest cultivation of guava, 24 Parganas coming next.

TABLE 1. ESTIMATED NUMBER OF PLANTS IN (000) BY INDIVIDUAL DISTRICTS ON
THE TWO HALF-SAMPLES COMDINED

googr-  number cstimatod numbee of 1roct in (000)
disicts P somplo ango jorke black lichia_guiva duto pal- coron nruen D
sq. milo villagos it borry myra nut Mt ma
m ) (3) WG 8 (M @) ) e an (Y llll_
1. Boukurs 2617 6 M7 01— s Wl — -
2. Birbhum 1752 WO 3 N2 413 sl e 7 — g
3. Burdwan 4088 P P TR 13 986 713 139 — en
4. Cooch Dohar 1318 22 208 ISt~ — 5 — M 1| 562 e
6. Darjecling 331 2 24 12— 2 3 — — 1 4 71
6. Hooghly nn 27 367 122 13 6 35 35 632 224 — 24
7. Howmah 543 17 31 180 2 26 22 32 635 52 172 161G
8 Jalpniguri 2373 9 125 N8 — 2z 9 1 (B E YT
9. Maldn 1380 76 839 86 W 2 10 B M T 1 an
10. Midnaporo 5003 o4 56 184 3T 32 231 051 2w G807 7954
11 Murshidsbad 2020 47 322 178 1T B —~ 6l 205 101 — 848
12, Nadia 1474 44 537 617 53 19 109 2387 260 07 8 8073
13 Purulin 2386 ¥ W3 1 — 10 3B W o~ — 2
14 24-Pargonas 3539 41 1377 228 4l 06 162 3601 1366 3210 1002 10354
15. Wost Dinnjpur 2073 21 631 le2 180 5 10 60 8 & 88 723
total 32180 537 9114 2004 821 173 0622 12068 8170 5355 4565 44502
4.2. Per acre cultivation of diffe species in individual districts. It may

be noted however that tho googmplucal ares of the individual distriots has a wide
varistion, 24 Pargenss and Midnapore being many times larger than Eomh
Hooghly, Nadia, Purulia or West Dinajpur. It will be i ing therefoto to

the per square milo densities of fruit cultivation in the different diatricts. Table 2
gives tho catimated numbor of plants per square mile of geographicsl area. The-
position now undergoes a radical change.
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TABLE 8. ESTIMATED NUMBER OF PLANTS PER SQUARE MILE BY INDIVIDUAL
DISTRICTS ON THE TWO HALF-SAMPLES COMBINED

diteiotn ,‘53?5.'._.“' nuzmbae . nslimnklad'mlmbwr of troes por sequoro milo
aronin, m mango juok !g:::tl; liohis gusve dato p':;m coton: arooa bonana
m 2) ) & B (B (M (B ® (10 Qny (4 0y
1. Bankura 2017 -3 68 4 [} —_— — 495 240 —_ — —_
2. Birbhum 1752 48 198 18 81 2 T 366 307 4 —_ 300
3. Burdwon 4098 48 113 10 4 0 1 241 1 48 [ 150
4. Cooch Bohar 1318 22 226 115 — —_ + —_ 15 1 428 2735
6. Darjooling as1 2 78 3 — 6 0 — — 3 12 23
8. Hooghly 1174 27 313 104 " 5 30 302 538 ) — 8172
7. Howrah 543 17 692 378 4 46 41 604 1208 1568 317 2301
8. Jalpaiguri 2873 Il 53 50 —_ 1 + [ [ 7 578 bR
0. Mnlde 1380 76 008 48 8 1 7 57 204 1 1 434
10.  Midnapore 5093 94 620 33 T+ 0 45 609 485 127 21 1562
11, Murshidobad 2029 47 159 88 8 4 —_ 30 101 50 _ 417
12. Nudis 1474 44 364 419 36 13 74 1619 176 86 218 5480
13. Purulia 2386 3 43 6 0 — 4 15 8 — — 1
14, 24-Porgonns 3539 41 389 84 12 27 40 1043 386 D09 564 2020
16. Wout Dinajpur 2073 21 34 78 72 2 6 28 4L 1 28 340
totat 32180 537 283 65 26 5 19 403 254 166 142 (333

4.3. Provincial estimates. Table 3 gives the estimated number of plants
of each kind for the State of West Bengal as a whole, separately by half samples and
for the combined. Standard errors and percentage variabilities of the combined
estimates have also been given side by side. The sampling errors have been built
up on the half-sample variations with one degree of freedom at the level of individual
districts, instead of more properly building up from the stratum level, thore being
altogether 43 strata over the fourteen distriots for which the data was collected.
The parcentage varisbilities of the estimated number of plants aro rather high. Never-
theless, it gives an indication regarding the size of sample necessary for estimating
within & given margin of error.

The number of mango trees has been estimated with a per ge variability
of 7.5, dates and cocoanuts aro close around, having 7.6 and 9.1 respectively. The
highest variability is obtained in black berries, areca nuts, bananas and liohis following
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in order. A sample nize soveral times as large seems to be necessary for eatimating

with & reasonable precision in the latter cases.

TABLE 3. PROVINCIAL ESTIMATES OF THE NUMBER OF TOTAL PLANT3 BY
HALF SAMPLES ALONG WITH THEIR STANDARD ERRORS

oatimated number of planta (000} roon

plont hat he? : cambiaed P':.'i'.','."m"‘
(] @ 3 4 ®)
1. mango 8680 2005 91144 660 7.6
2. jackfruit 2184 2062 2004+ 275 13.1
3. bisck beery 0 015 8214 312 3.0
4. lichi 169 210 1732 M 19.7
5 guava 54 78 so2y 111 17.9
8 dte 12782 13346 12008+ 983 7.0
7, palmym 9374 7336 81704 854 10.4
8. rocoanut 5423 5158 5366+ 486 9.1
8. arcanut 3308 18 45655 087 2.7
10. bansna 31083 62006 44502 £ 9093 20.4

4.4, Distribution of plants by height levels in individual districls. It may
bo recalled that height as well ns girth was recorded for a sub-sample of plants from
within each plot, the sub-sampling fraction being 1 in & for mango, blackberry, jack
fruit and lichis and 1 in 10 for thoso of the palm family. For guava and banans,
height and girth measurements were not taken. The frequencies of plants under &
two-way distribution by height and girth levels were weighted by the estimated
number of plants at the stratum lovol, and the same were totalled up over strata
to give the estimated number of plants in each class cell.

Table A.1 gives the distribution of the total number of planta into the six
height levels for individual districts obtained by combining the two half samples.
Although the estimates at the district level further detailed under height classes
are liablo to very high margina of error, a dimensional picture of the pattern of height-
wise distril in i idual districts would be revealing. It would show, for

4 tho need of suppl the particular height levels, if we want to maintain
8 continuous succossion of the adult population of fruit trees. Height as we under-
stand, broadly describes the age of 8 plant. If therefore we find a shortage of plants
at a particular ago-lovel, inuity of p jon is affected. The mortality rate
in plants must bo made vp by a fresh income of the crop and new plantations must
bo planned accordingly. This one study would be far from adequate for that purpose.
Ropoated obsorvations would not only give us an indication of tho mortality in fully
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adult plants, but slso the incidence of plant mortality at intermediate ages. A batch
of soedlings newly planted should show up with a corresponding increasa in the appro-
priato age group, i.e., height lovel, when reviewed at given intervals. Such a study
would give us the age-specific mortality rates and would also furnish us with data
for the true calibration of the hsight scales againat age-inoroments.

A olose review of Table A.1 would disclose a lot of local peculiarities in fruit
oulture. But the task is quite laborious sand the present material is too soanty for
the purpose. ‘The objeot of the present study was merely to draw partioular attention
to the importance of bringing out the local growth patterns for A ready reckoning
of the sotusl situation.

TABLE ¢. DISTRIBUTION OF TOTAL PLANTS ACCORDING TO THEIR HEIGHT LEVELS
FOR THE PROVINCE OF WEST BENGAL SEPARATELY BY HALF-BAMPLES

mango Jookfruit blackborry lichis
Beight lovela hal ha-2 total ha.l he-2 total hs.l he.2 total ha.l hs.2 total
[} o @ W ® ® ) (9 (10) an (12 ay
(8) teoos with hard timber
loss than & @ a4 0 6 Hu — 4 2 ]
P — ¥ 30 57T 488 106 100 144 85 &0 87 1 5 5
5 — 10 644 987 885 193 262 3235 133 199 164 17 12 1B
100 — 15 1839 1289 1449 380 %0 305 188 176 180 s 13 9
1 — 20’ 2041 1690 1848 504 391 412 126 193 163 M 17 %0
20’ and sbove 4000 5125 4409 082 1034 9064 268 279 265 54 181 1N
total 8680 9095 9114 2164 2002 2004 750 818 82U 158 210 173
(b) palm fexmily
hoight lovels date ©  palmyrs . cocoanut arecanut

ha-l he$ total Dba.l he-3 total hsl hs.2 total ha.l he-2 total

D] # @ ® ® ©® M @ 9 0 an ay ay)
leosthan 2 839 1535 1420 %9 206 360 — 48 20 M9 808 541
¥ — & 1965 2401 2188 68 672 84l 9 45 60 36 148 801
& — 10' 3310 1807 1982 998 837 753 130 254 178 31 212 M7
100 — 18 2180 1625 1937 824 724 700 455 263 301 570 143 324
16 — 20° 1786 2132 1846 1019 730 962  G46 467 831 732 844 727
20" and abova 3843 3760 3508 5118 4377 4474 4124 4689 4207 1380 2703 2015
3308 5010 4355

total

12782 13340 12068 9374 7335 8170 5423 5756 53588
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4.6. Provincial distribution of plants according to their height levels, separately
by the two half-samples. Tablo A.1 gives the distribution of the different kinds of fruit
trees under different hoight levels for the State as a whole by half-samples and com
bined. It may be said that the agreemont between the two half-sample cgtimates is
not unsatisfactory, considering the size of sample.

4.8. Distribution of mango plants according to their girth levels.  Height of
plants seems to have a greater importance as an indicator of plant age. Girth of theso
plants had also been measured along with their heights except for guava and
bananas. A distribution of the mango trees only by their girth levels in individual
distriots is being given in Table &.

TABLES. DISTRIBUTION OF THE MANGO TREES ACCORDING TO THEIR GIRTH MEASURE-
MENTS, TAKEN AT THE GROUND LEVEL IX INDIVIDUAL DISTRICTS, ON
TWO HALF.SAMPLES COMBINED

numbor of planta (000) eccoring to girth in inchos

district
0—10  11—20 2140 41—80  81—I20 12l abovo total

U] ) 9 [} ] ® %] 3

1. Bonkurs 20.4 — 2.0 6.0 44 44 M8
2. Bicbhum 14.4 3.1 02.8  153.2 6.3 .1 348.9
3. DBurdwen 21.9 17.6 31.0 2039 128.8 4.5 4640
4. Cooch Bihar 6.5 10.4 80.1 152.7 3.2 8.4 2083
5. Dasjooling 0.7 3.9 2.2 17.6 — - 24.4
6. Hooghly 26.8 33.7 43.8 1481 115.8 - 307.2
7. Howrh 19.7 33.8 14 2083 2.2 3.1 8785
8. Jolpuiguei 7.3 7.3 2.1 .9 9.9 9.6 125.1
9. Balduh 67.2 07.2 02.9 4952 100.7 108 8394
10. Midnaporo 280.7  687.0  1232.6  1014.4 31.0 3.8 31868
11, Mumhidabad — 1.6 27.8 00.4  182.2 13.8 3218
12, Nodia 191.8 5.2 1389 135.4 19.6 2.2 837.0
12, Purutin 2.8 1.5 18.6 0.1 a4 8.5  102.8
14, 24 Parganoa 202.4 M7.T 9813 sod.l 122.6 132 13173
16. Wost Dinnjpur 471 6.4 1241 239.0  122.4 224 6314
total 823.6  1046.4 24573  3561.3  057.4  M8.8 9137

The maximum orowding of plants is observed at the lavel 417—80° except
in Midnapore, where the peak number is in the group 21°—40" in Nadia, where it
ocours in tho lowest group below 10° and in Murshidabad between 817 —120".
This is in contrast with the pioture shown in Table A.I i.e., the distribution of plants
according to their height levels. This showa that height may not be very strongly
correlated with girth, although one would expeot a larger girth associated with taller
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plants. Thus, in Nadia, it appears there are a lot of mango treos which are quite
tall and yet with a small girth.

4.7. Distribution of mango frees under a joint classification by height and
girth lsvels. Tablo 6 gives a distribution of mango trees in the whole of West Bengal
under a two-way classification of hm@lu and girth. It appeara that when all West
Bengal is pooled up sup ing the reg 1 peculiaritiea of individual districts, tho
oorrelation between height md girth is emall. For a detailed distribution under
height or girth, mango trees were chosen solely with the idea of studying s plant
whose timber has some value in the kot. It is possible in fact to estimate the
volume of timber for all plants above a certain girth, or above a certain height or
for all hoights and girths taken together if heighta and girths are measured at suffi-
ciently close intervals. And to measure volume, it will be much better to have two
or three girth at diff heights from the ground level instead of
only one as has been done in the present experiment. The present atudy could not of
course tackle this problem, and its object being merely in developing an operational
procedure for enumerating the area utilised under orchards.

TABLE 8. DISTRIBUTION OF MANGO TREES JOINTLY UNDER HEIGHT AND GIRTH

LEVEL FOR THE PROVINCE OF WEST BENQAL A8 A WHOLE FOR THE TWO
HALF-SAMPLES COMBINED

numbeor of planta (000) according to girth in inchea

hoight fovol 0—10 11—20 21—40 41—80  81—120 121 and sbovo total

[t)) 2) ) (4) 8) () (] (8)

1. loes than 2° 38.0 - - 2.1 —_ —_ 41.0
2. 2— 8 414.8 60.9 6.5 -—_ _ _— 482.2
3. 10 302.3 378.8 113.8 24.7 1.7 4.4 885.2
4. 10'—15" 84.1 374.8 738.0 252.0 —_ — 1448.7
5. 18—20" 9.8 120.1 787.0 885.8 0.9 8.7 1848.3
8. 20" and above 13.9 102.3 811.8 2447.0 804.8 138.7 4408.3
total 023.8 1045.4 2457.3 3581.8 957.4 148.8 a113.7

8. THE PROBLEM OF MIXED OULTIVATION IN ORCHARDS
24 PARGANAS, 1057-58
8.1. Conventional acreage under fruit trees cultivated in mixture versus lthe
number of plants. It ia poasible to work out the average density of plants of different
species per unit of area under orchards. This can be done on the basis of a total plant
oount and the gross or net adreage under orchards. Table 7 gives the density of

ococoanut plants per aare of groes orchard ares against the p ge utilisation
intervals, In computing the percemtage of utilisation, the conventional net acreage
)i d to when oulti d in mi with others had to be considered

for each utilisation in an orchard i.e. that portion of the cadastral plot which
 oultivated under fruits. The so-called allocation of area to the component crops
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by the method of ey imation is } of & doubtful value and hence a
state-wide analysie of the material was not considered worthwhile. The analysis
has therefore been confined to in 24 Parganas, an imp district
of the State, for purposes of a detailed i igati The ladi flicient

betweon the two variates, namely, between demsily per acre and percentage area
under cocoanut plants is small and has been obtained as 0.3327. This shows
that the usua] eye-estimation of area ‘covered’ by different typea of plants to total
area over all types of plants fails to correctly represent the relative stand of plants.
In the events of a close associstion between absolute density and relative coverage
in torms of area, we could have luded that, ey imation can be pted for
all practical purposes, as a reasonably workable method in forecasting the number
of plants. The average percentage of area at each density level and the average
donsities por acre of gross orchard area at each percentago level have also been given
in the margins of Table 7.

TABLE 7. TWO.WAY DISTRIBUTION OF ORCHARDS BY DENSITY OF COCOANUT PLANTS
PER ACRE AND PERCENTAGE AREA UNDER COCOANUT PLANTS OBTAINED
THROUGH EYE-ESTIMATION, 24-PARGANAS, 1957.58

numbor of pereent of not aroea under cocoanuta to total orchard rroa as reported
cocoanut plants by eye-ostimation
K“.J:::",,‘.’,i -39, -109; -20% -309, 409 —50%, -60%, ~70% —80% ~90% 100% total avernge
completo count percont.
age
Y] 2 @ W G @ (M (® ® (10 an 0 (03 (149
lozs than § 8 - - - - - - - - - - L) 2.2
- 20 7 1 3 - - - - - - - - 1 6.3
- 26 & 8 7 1 - - - - - - - 2 9.8
- 60 ? 10 17 7 2 1 - - - - 1 45 18.5
— 100 4 9 18 1t 6 4 1 - 1 - 1 56 22.9
— 20 1 7 18 21 12 0 3 H - - 2 % 29.2
— 300 4 - & 3 6 ? 3 2 - - 3 % 89.1
— 400 1 1 2 1 3 4 - 2 1 1 4 20 50.4
— 500 - 1 1 2 1 2 2 1 - 1 3 13 61.4
- 000 - 1 2 - 2 2 - - - 2 - 1 413
- 700 - - - - 2 - - 2 1 1 1 7 65.8
— s - - - - 1 - - = .- - 1 8.6
— 900 - - - - - - - 1 - 1 2 4 85.4
— 1000 - - - - - - - - - - - - _
1000 und above 11 - 1 - 4 5 - 2 - 1 10 N 6.4
total 48 33 ™ 46 39 kg 9 12 3 7 26 338 30.4

avorago donaity 520 95 140 130 428 481 242 675 368 770 003 359
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“The overall density of plants per acre will also be of some interest. Thia
givea us an overall plant spooific donsity of cultivation per acre of gross orchard area
and if this density is found to be reasonably atable for a particular region, a district
say, the usual eyo-estimation of net aren under a particular plant combined with
its oharacteristic density as a teohnological factor, may give us dimensional estimatea
of the number of plants.

8.2, Plant-specific density of fruit trces per acre of net cultivated area. Table 8
gives the over all oshmm of averago donsity for & few fruit trees in the district
of 24 P P jmates by the two halfsamples. each in turn split up
into three sub 1 g the three sub , havo been worked out.
It will bo seen that '.he numbor of planu per aore is fairly at.able for palmyra, ‘other
fruit trees’ and cocosnut, percentage variabilities being 8.1%, 12.4% and 15.19,
respoctively, Total net acreage under cocoa nuts was built up by contributions
from plots having cocoanuts cultivated singly or in combination with others. In
the former case, whole area, and in the latter case an allocated proportion of area
was credited, to constituto the effective or net area under cocoanut cultivation. The
percentago variability of the over all densities based on the six sub-sasmple means
with five degrees of freedom have been computed and shown at the foot of Table 8.
A comparative stability in the over all density for some of the plants indicates that
with & reasonable size of sample, fairly stable technological ratios may be evolved.

TABLE 8. DENSITY OF FRUIT TREES PER ACRE OF NET AREA UNDER CULTIVATION,
24.PARGANAS, 1957-58

denaity of plaats per scre of not aroa

P
sub-rounds date palmyrs ococoanul arecannt bansos  other
fruit tross
n 2) (L) ) (8) (8) [y}
n 873 918 U3 778 1110 124
12 [1¢1 653 308 1956 1095 o
[X) 558 098 680 3109 86879 108
21 950 760 268 8 1260 63
22 1084 808 576 2450 1954 54
22 2177 839 898 - 1258 121
total 818 810 428 2187 1437 3
poreontago vorisbility 27.0 6.1 15.1 21.9 48.8 12.4
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5.3. Percentage number of cocoanut plants to all plants versus the percentage
of area under cocoanut vn 24 Parganas. In Tables 7 and 8, we have made use of
percentage areas under cocos nut plantation to the tota] orohard area as oye eati: d
by the investigator in the field. It may be noted here, that no fixed procedure was
formulated in advance for the guidance of the inveatigator in making such eye eatimates.
For inatance, ‘standard’ or specifio coverages, i.e. ‘spreads’ could have been asoribed
to each type of plant, the proportionate geographioal area ded by each could
then be arrived at by weighting the nuwmber of plants of different types in the orchard
by their respective ‘coverage’ apecifi As s matter of fact, it is little known as to
how the investigator enumerates the percontage of area under s particular fruit tree
when more than one type of fruit is oultivated in an orchard. He is asked to get
his crop-records duly filled in, and this he does, presumably on the dictates of his
own common Sense and judgement. Eventually, some data is colleoted and we are
in a position to tabulate them for whatever they are worth. It may frankly be stated,
that this aspoot has so far been ignored and did not receive the attention it deserves.
A two way distribution of cocoanut orchards in 24 Parganas by percentage number
of cocoanut plants to all fruit plants in the orchard against percentages of area
under cocoonuts obtained by an ey imation, have been p d in Table 9.

TABLE 8. TWO-WAY DISTRIBUTION OF ORCHARDS BY PERCENTAGE OF THE NUMBER
OF COCOANUT PLANT TO TOTAL PLANTS AGAINST THE PERCENTAGE AREAS
UNDER THE COCOANUT PLANT TO TOTAL ORCHARD AREAS,
24-PARGANAS 1857-58

porcontago of percontoge aroa undor cocoanut to total orchard ares na reporied by
coconnut plaats eye-ostimation
to total fruit

planta as per  ~6% -10% -20% ~30%, —0% -50% -009%, -70% -80% -80% —100% total avorage
comploto count poscont-
ago

[t} @ @ B o’ ©® M ® (® (19 uny 02 (13 (19

—~ 3% 8§ 3 1 1 - 1 - - - - - W [
- % n 8 8 - - - - - - - - a7 8
— 10% 6 9 2% 10 1 - - - - - - &8 15
—~ 2% e 9 1 18 3 8 1 - - - - & 17
—~ 309 5 3 12 8 B 4 - - = - = & 22
— 40% 4 3 3 ¢ 9 4 - 1 - 1 1 32 30
—~ 80% 1 3 4 4 8 13 4 2 1 - 3 ¥ 0
—~ 09 - - 1 2 8 4 1 3 - 1 3 18 56
—~ 10% - - - 1 ¢ &8 - 1 1 1 - n 48
— 80% 1 - 1 1 8 2 8 4 1 3 1 ® [+]
— 0% -~ - - -~ 1 1 = = - 8 1 & [
— 1009, 1 - - - 1 1 - 2 - - 18 13 (N

total W@ % 1 4 w9 o 125 7 0 s 31
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The chart roveals a strong oorrelation between these two characters and
the coefficient of correlation worka out to be 0.7675. This brings out that whatever
be the guiding rulea on principle, the returns are by and large made on the basis of
their relative ‘stands’ rather than by relative ‘coverages’. Thus the investigators
virtually enter the percentages by an over-all visual review of the garden. It acoms
there is some prospect for a subseq ighting of these ‘proportionate numbers’
by suitable zeohm'cal ‘speoifics’ for improvement. The marginal averages of the
porcentage figures obtained through eye-estimation given in the table indicate that
there is a slight tendenoy of over estimation at the lower levels balanced by an under-
estimation at the higher ones, compared to the relative proportions of cocoanut
plants to the number of all plants.

5.4. Patterns of fruit cultivation in orchards (24 Parganas) with @ mized
cultivation. The varieties of combinations in which fruit trees ocour in doraestic
orohards are numerous, but only a few of them may be considered as important. A
distribution of 824 sample orchards for 24 Parganas in 1958-59 according to all the
possible combinations among (1) palmyra, (2) cocoanut, (3) mango, (4) arecanut
and (3) other fruits, ia shown below in Table 11. It will be observed that the first
four are rarely cultivated singly by themselves except ‘other fruits’ which alone
ropresents 28.2%, of cases.

TABLE 10. PERCENTAGE OF ORCHARDS UNDER DIFFERENT COMBINATIONS
OF FIVE IMPORTANT FRUITS IN 24-PARGANAS

combinntions ggr:;m
) (2

1. palmyre 2.1
2. cocoanut 3.7
3. mango 2.4
4. orccanut 0.3
5. othor fruite 28.8
8. cocoanut, mango 4.5
7. cocoanut, other fruit 5.1
8. cocoanut, mango, othor fruite 1.1
9. cocounut, polmyra, other fruits 5.8
10. cocoannt, mango, palmyrs, other fruits 8.7
11. mango, other fruits 6.4
12. palmyrs, othor fruits 7.2
13-31. romaining 10 combinations 16.7
total 100.0
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It is expeoted, that the relative acreages under the different combinations
will also be more or less similar to the relative fr ies of If we havo
to sample for the estimation of acreage and yield for two crops, socoanut and mangoe
aay, we shall have the following combinations to deal with :

TABLE 1). PERCENTAGE OF ORCHARDS UNDER DIFFERENT
COMBINATIONS OF COCOANUT, MANGO AND OTHERS

reont
combinations number of ploo w&gﬂ
orchards  orchards with
cocoonut and
mango
) @ (&)
1. cocoanut (singly) 23 8.0
2. mango (singly) 15 3.9
3. coconnut with othors not mango 80 2.2
4. mango with othors not cocoanut 52 13.5
8. coconnut and mango 28 7.3
8. cocoanut, mango and othore 177 40.1
sub-total 384 100.0
7. othors not cocoanut nor mango 240
total 624
The 28 orchards in category (5), growing cocoanut and mango plants only, were further
d and their distribution according to the proportion of cocosnut plants:
mango plants is being given below. Onan ge, there are 3 to 2 mango

trees in such orchards.
TABLE 12. DISTRIBUTION OF ORCHARDS WITH COCOANUT
AND/OR MANGO, WITH VARYING PROPORTIONS OF
COCOANUT PLANTS TO MANGO PLANTS

proportion of umnber of
coconnut plants orohards with
to mango plants oocoanut and
mango
D] [¢2]
upto 0.50 [
— 1,00 8
— 2.00 8
— 3.00 2
— 4.00 2
— 5.00 1
— 71.50 1
total 28
This js rather of an academio interest, for it is neither practicable nor worth-
while to subdivide the individual binati ding to the relative intensities
of their p For produoti i it is enough, if the acreages under
a few important \binati are 2} ti d along with their apecifio
yiold rates.
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5.5. Denaity of 4 ion on size of orchards. Table 13 gives the
two way distribution of the orohnrdn (paroels of oadestral plots under fruit cultivation)
aocording to their size in acres and the density of cocoanut plants per acre of orchard
area ob l by & pl ing of plants. As expected, the smaller orchards
are more i ly utilisad for ts and it is likely that the same will hold for
other fruits also. This is of incidental interest and have no direct bearing on our
main objective in finding out s suitable method for the enumeration of fruit acreage
and outturn.

TABLE 13. TWO.WAY DISTRIBUTION OF ORCHARDS BY S1ZE AGATNST DENSITY OF
COCOANUT PLANTS PER ACRE OF GROSS ORCHARD AREA, 24-PARGANAS 1057.58

numbor of cocoanut tross per acre of orchard area (by notual count)

oﬁ:h;:d losa than 10 -26 50 -100 -200 -300 —400 -500 -600 700 -100 total avor.
aoros or & above ago
below 10
2 [¢2] @ @ ®, @ M @ @ (0 ah a2 (13 a4
loas than 0.03 — - — & 28 19 12 L] 8 1 6 122 760
_ .08 —_ 1 1u 13 22 12 4 + 1 bt 3 71 228
— A0 — 8 9 15 21 3 3 2 - = - 59 126
- .18 + 3 8 8 1 1 — - = - - 23 57
— .20 - 4 8 5 1 - - - - - — 16 &l
- .25 — — + 1 1 - - - - - = e o2
—_— .30 4 3 1 1 _ -_ 1 — — - —_ 10 54
— 3 V22—~ -~ - — 8
— 40 1 - 3
— 48 — - 1 2T - = o~ — - - — 3 e
—- 80 2 — T - - - - - - - - 4
— .00 1 1 1 I — = - — - - — 4 m
- 0 - = 3 = = = — = - - — 1 3
— .80 - - - - - - - = - = =
— 90 - — - = - = = - = = = = =
— 100 - - — 1 = — ~ - —~ — - 1 »
— 1 - = = = = = = = = = = = =
1.50 & nbove 4 — — I — — - = = = —- &5 W
total 17 21 46 b5 5 35 20 12 9 1 39 336 338

8, A REVIEW OF THE AOREAGB AND TOTAL NUMBER OF GOOOANUT PLANTS
™ WEST BBNGAL, AS AVAILABLE FROM DIFFERENT SOUBCES

6.1. West Bengal statistics on acreags and production of fruit trees. Very
little work is known to have been done in this state on the statistics of fruit cultivation,
either relating to acreage or regarding the number of plants and yield. In the yesr
1044-45, the Government of Bengal (undivided) conducted a plot to plot enumeration
for the entire State and on this, acreage under certain fruits were corpiled. The
resulta were published in June 1948 as  Agrioultural statistics by plot to plot ennme-
ration in Bengal, year 1944-46"" known as Ishaque’s Roport. This is the only published
source which has an objootive basis of enumeration. Although Ishaque's survey
was conduoted some 18 years 0go and the reorganised distriots of West Bengal have
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undergone considerablo changes during this time, this is still the best and in fact
the only source regarding the extent of fruit cultivation in this State. The acreages
under differont orop and othor utilisations were enumerated by the traditional method,
namely by an eye-estimation of the proportionato area under a particular utilisation
in individual plots. But this report does not account for the total acreage under
a particular fruit troe, as will be evident from the following comments made in
para 10(d) of pp 154 of the Report:

*Special notes for *bagan’ and fruit trees : In caso of bagan or other high lands, wo may find
o lot of thom entiroly covered with mango Lrocs ny in Mnidah, Rajshahi, Bogra. Nadia and Murhidnbad
snd guch aroas shall bo noted under col. {8) with propor deecription (AAM). The arces cavered by
Supai {batelnut) or Narikel (cocoanut) in tho distriots of Barisal, Khulnn, Noakhali and 24 Parganas
will bo troatod in tho rame vaannor, Dato trooe ace Important for the production of wugar. Tho arca
of any laad ontirely covored by date trece will bo recorded with proper description (Khejur) under
column 6.

Tt must bo remombored that no cstimalo of atea should bo madb for stray patches coversd
with mango, cocoanut, bolelnul or dato troea which are parts and parcela of homestead or of lnnd
whith mninly grow other ¢rops or vogetablos and tho trees stand hero and there. In such o cose,
the ontire area will be rocorded sithor under homostead or any other crops or vogotsbles as the caso
may be."”

It will bo seen that the acreage under & fruit cultivation is not taken into
account, when it is adjoining to a homestead or is exploited mainly for other crops
or vegetables. It is not known if cocoanut cultivated in mixture with other fruit
troes has been included or excluded by Ishaque. Cocoanuts grown about a homestead
or on the banks of a pond have been definitely left out, while coconnuts along with
mango or other trees in mixture may have gone under the heading other frujt trees,
other crops, or vegetables. The instruction given to the enumerator is rather vague
leaving a good deal to tho judg and discrotion of tho i ig From
Table 8, we have seen that only 26 out of 336 cocoanut growing orchards (crop-plots)
belonged to an “‘all cocoanut” {91%—1009,) category, the rest representing stray
plants or a sprinkling of cocoanuts in orchards with a mixed oultivation. Ishaque’s
acreagos theroforo give only a partial return of total cocoanut area. In fact," domestic”
oultivation is known to be commonly of mixed crops and rarely of single crop orchards.

8.2. The Indian Central Cocoanut Commstice. In an article “Improvement
of cocoanut atatistics in India”, in tho Cocoanut Bulletin (Vol. 16, No. 8, November
1061, pp 284-286) published by the Indian Central Cocoanut Committee, Ministry
of Food and Agriculture, Govt. of India, Dr. P. J. Gregory and M. S. Venkataraman
have given an account of the ourrent official methods of collecting data in the different
States, The following garding Assam, Orisss and West Bengal are
being reproduced below :

*“no regular estimatos of aros under 0cooanuts are propared for Assam, Orisss or Wost Boagal
and accurato village rocords of land use do not oxist. Consoquoatly, tho figuroe of srea undor cocos-
nuts for Assam and Orissa aro puraly conjootural. In Wost Bongol also, tho pasition was samo upto
1844-45, whors a plot to plot eaumeration of agricultural crops wos mnde. In §5-56, the Statistical
Buroau of West Bongal Qovemment conducted  sampls survoy to ascortain the number of cocoanat
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palms and production of coconnute ia ths. Btate. Ths figures of area under coooanuts as estimated
from this samplo survey nres about 3 timos the figures from the plot to plot cmumorstion conduoted
in #4-46. Rosuits of this survoy have not béen published and tho procixion of tho ostimate i3 not
imown. The yisld data too sppsans to have boon setimated by the onquiry method and not by crop.
cutting exporimonts. In viow of those, the results of this survey havo not so far boen included in
the of the of Indls on lturel 8i »

An account of the recent improvements made in the different States have
also been given in this artiocle. Under the second five year plan (56-57 to 80-61), the
Government of India provided necessary funds for sample surveys for the correot
eatimation of area and yield in all important cooosnut growing States. West Bengal
however did not participate in these surveys during the second plan period.

Table 14 gives the go under te for the gonised districts of

West Bengal, as built up on the basis of Ishaque’s report, along with the corresponding
acreages and production in (000) nuts for 1955-56 published by the cocoanut com-

mittoe in their Cocoanut Atlas. The ber of t trees ted on the
basis of the present experiments have also been shown. This review will not be of
much help as it is, but the data is being reproduced here for i of future
references.

TABLE 14. ACREAGE AND PRODUCTION OF COCOANUTS IN WEST BENGAL

Inbaquo's cocoanut atlas I8I; aumber
district aroa in —_———— ofplontsin
acree, aroa in production (000)
(1844.48) acroa in (000) (1957-58)
(84-56) nuta

) 2) @ ) ®

1. Bankura 1 1 1 —_

2. Birbhum 20 20 21 1

2. Burdwaz 322 22 435 189

4. Cooch Bohar — - —_ 1

5. Darjecling 0 — — 1

6. Hooghly 1606 1096 2200 224

7. Howrah 5859 5059 7840 852

8. Jalpaiguri 30 38 49 17

9. Maldsh 2 2 3 H

10. Midnapore 059 659 890 [T
11. Murshidsbhad 289 229 309 10t
12. Nadin 826 230 “s 97
13. Purulis - — — -
14, 24.Parganas 7487 7487 10107 3218
15. Woat Dinajpore®’ 1 7 2 8
‘Woet Bongalte 16844 18448 22205 8358

(a) 8iliguri Bub-division only, (b) oxoluding polics stations transforred from Bihar,
{0) exaluding Coooh Bobar and Purulis.
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8.3. Net acreage under frust trees in ths district of 24 Pargangs. Table 151
below gives the estimates of net acreage under a few fruit trees in 24 Parganas based
on Ishaque’s and the corresponding estimates based on tho present survey.

TABLE 15. ACREAGE UNDER FRUIT TREES IN 24 PARGANAS
(INCLUDING MERGED POLICE STATIONS OF JESSORE)

Bren in nores
fruit troea Ishaquo (1944-46) ST (1957.58)
33) &3] @

1. cocoanut 7487 7520
2. arocanut 362 98
3. dato 0787 4523
4. mango 22784 {2941:
5. other fruit trees 19348

total : 24-Parganss 56708 42374

The two estimates of acreage for cocornut in 24 Parganas, i.c., that of 1044-45 by
Ishaque’s and the present one, both based on the eye-estimation procedure are sur-
prisingly close, and in fact one would feel uneasy at such coincidence, whon one

iders thet in oye-estimation, the i igators had in either case no firm guiding
prioeiple for enumeration. But as has already been discussed, Ishaque's acreage
and our acroage do not actuslly correspond. For, stray plants and those cultivated
with other crops were not inoluded by Ishaque, and such areas were merged under
different heads.

8.4. Production of cocoanuts in the district of 24 Parganas. The yield rate
computed on the basis of acreage and production published in the atlas
works out to be 1350 nuts per year per acre. A total production of 10107 (000) nuts
against our estimete of the number of cocoanut plants as 3216 (000); gives an yield
rate of 3.1 nuts per plant of all ages per year. Leaving out the younger plants below
the height of 20’ {which represents 16.5% of total plants according to Table 4 the
yield rate works out to be 3.7 nuts per adult plant. This seems to be unusually low,
total production being likely to be much higher in West Bengal.

Some results based on the first round of sample surveys started in 1958-59
in some of the States under the second five-year plan, have been given in the Cocoanut
Bulletin, Vol. 16, No. 8 (november-61) referred to earlier. It ia seen that Assam
hes an yield rate of 37 nuts per ‘bearing’ plant per year against 48 for Mysore. The
proportion of ‘besring’ palms to ‘all’ palms for these two states were obtained as
47% ond 65% rospectively (Table IT). The gross yield rate per palm of all ages
thus comes to 17.4 and 31.2 nuts respectively. Obviously, either the number of plants
have been grossly overestimated in our present sample or the offisial productive
figures given in the Cocoanut Atlas for West Bengal are absurdly low.
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7. GENERAL OBSERVATIONS

It is evident that a complote counting of plants, 80 far aa it is operationally
feagible, is the best and a direot propedure for purposes of estimating production.
Allocated acrenges under individual crops is an abstraction and further, is not an
ossential stage in the process of yield estimation. It’s only importance may be felt
for a formal accounting of the total land surface given under different uses. Such
allocations made under any arbitrary set of con i if at all y, might
also bo done at the level of district aggregates. For instance, we may enumerate
and estimate the gross acreage under orchards, crediting tho entire ares of an indi-
vidual orchard to each of its components, same as is dono in case of mixed crops
in the National Sample Surveys. The sum total of gross acreages over difforent
typos of fruit plants would thus far excoed the geographical arca under orchards.
If the tabulation is done separately for each important combination of plants, i.e.,
mango alone, mango with cocoanut etc., the acreages from cach of these combination
olasses may be subjected to any system of allocation and distributed among the
component crops.

For yield ostimating purposes, orop cumng may be done separately for a
number of important binati or ion groups. For each group, within
each first stage unit, & village say, plots may be selected in the second stage with
a probability proportionate to gross orchard area under particular cultivation for
the estimation of gross acreage. In a second phase, the number of plants of each

type may bo pletely ted up, in & ber of selected orchards, within which
» number of plants may be uiti ly selected at dom for crop outting experi-
ments. Thus, pl ing may be reduced and confined to the sample orchards
selected for crop outting. Even for estimating the total ber of plants in a parti-

cular category, we may have a larger sample for which the gross areas under orchards
will be enumerated, and then a smaller sub sample may be taken up for which all
plants will be pletely d. A double pling technique for estimatind
gross acreage and the number of plants per acre of gross area may thus be adopted.
For cocoanut, wo havo to olassify the orchards into binati t singly,

t with | t with mango eto., including cocoanut with others
and estimate the acreage under each and the corresponding, i.e., apecific yield rates.

Apart from the goographical stratifications which would be essential, further
sub-stratifications by combination olasses, although desirable, cannot obviously be
carried too far. A practical compromise shall have to be struck up, between gains
in efficienoy by reducing the variability by stratification and the operational coats
and complexities involved therein.
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Appendix

TABLE A.l. ESTIMATED NUMBER OF PLANTS BY THEIR HEIGHT LEVELS IN INDIVIDUAL
DISTRICTS FOR THE TWO HALF-SAMPLES COMBINED

number of plants (000) according to hoight lovels

distriots
loss than 2 2'—8'  $'—I¢’ 10'—16' 16'—20° 20’ & above totel
D] (2) (&3] 4 ) () ] 8
1. mango plants
1. Baakura — 14.7 19.1 I 19.1 8.5  146.8
2, Birbbum — 3.1 22.5 55.0 97.7  168.6  346.0
3. Burdwan 2.2 — 28.5 43.0 1626 228.3  464.6
4 Coooh Biar — 5.4 8.0 39.6  120.8  124.5  208.3
5. Dncjooling — — 2.0 i1 6.1 12.2 24.4
8. Hooghly — 0.5 5.1 28.1 4.5  200.0 3672
7. Bowrsh - 6.6 13.1 20.3 7.9 321.8 375
8 Jolpaiguri — — 8.9 na 20.4 7.7 1281
9. Maldoh - 33.6 1007 5.8 92.3  537.2 8304
10. Midanporo — 2078 3626 7180 790.5  1085.7 31664
11, Murshidabad 2.2 — — 0.7 15.0 2049 321.8
12. Nadia 24.0 92.7 98.9 5.9 87.0 1879 637.0
13. Purulis — — — 14.1 12.6 5.9 102.6
14. 24 Parganss 2.6 81.7 1516 24.0  192.2  735.2 13173
16. Weat Dinajpur 9.4 21,1 74.3 1649  180.6  176.1  631.4
total 4.0 482.2 886.2  1448.7  1848.3  4408.3  918.7
2. jackfruit ploate
1. Bankura — — 2.5 — — 7.4 X
2. Birbhum - — 0.6 [X} 8.0 15.8 1.3
3. Burdwan — — 10.5 7.8 18.7 4.3 413
4. Cooch Bibar — — 4.3 36.1 71.4 9.3 1811
8. Dasjocling — — — 1.1 4.8 5.8 1.7
6. Hooghly — - 3.1 3.1 1.5 1039 1216
7. Howrah — —_ —_ 5.5 32.6 nz2.2 150.2
8. Jolpaiguri - — — 22.6 20.1 6.4 1181
9. Maldoh 0.6 .0 7.3 .8 13.2 6.3 86.0
10. Midnapore - 10.3 42.8 38.8 43.0 0.6 104.6
11. Murshidabad -_— 8.1 0.8 21,3 4.0 135.1 178.3
12. Nadia 33.2 90.0 90.8 84.4 126.6 185.0 817.2
13, Puralis — — — 0.1 3.4 10.4 13.9
14. 24.Porgenas —_ 8.1 10.4 9.6 4.5 125.9 227.86
16, \Yost Dinojpur —_ 18.9 4.1 32.8 4.7 563.3 161.3
total 33.8 144.0 235.2 304.7 412.4 964.3 2094.4
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ESTIMATED NUMBER OF PLANTS BY THEIR HEIGHT LEVELS IN
INDIVIDUAL DISTRICTS FOR THE TWQ HALF-BAMPLES COMBINED

oumber of plants (000) sccording to beight lovel

distriote
lote then 8°  2°—5" 5'—10" 10°—15° 15'—20° 20’ & sbove total
m &) {8 ) (8) 2] m (8)
3. black-berry planta
1 -Baokure f—_ —_ 0.5 —_— c— -— 05
3. Birbhum —_ —_ 46.5 9.6 30.1 25.8 142.3
8. Burdwan 1.5 _— 1.2 1.2 8.3 4.8 15.0
4. Cooch Bibar - - - - - - -
5. Darjooling - - - - - - -
6. Hooghly — - - — - 19.9 1.9
1. Howrsh - - —_ - - 2.4 2.4
8. Jalpaiguri - - - - - - —
9. Maldah - - 11 2.3 0.6 7.4 1.3
10. Midnapore - 7.9 68.2 .5 8.0 1463 343
1). Murshidsbad - bt _ - -_ 17.3 17.3
12. Nadia 0.¢ 7.9 4.9 21.3 0.4 1.8 52.7
13. Purulis - —_ — - _ 1.2 1.2
14. 24 Parganss — - 1.0 8.3 16.5 15.5 4.3
16 Weat Dinajpur —_ u.e w.8 60.2 4.7 9.4 1490.8
total 1.9 86.7 164.0 179.6 103.4 256.3 820,90
4. lohi plants
1. Bankura — - —_ - — - -
2. Birbbum - - - - 3.9 — 3.9
3. Burdwon - - - - - 0.0 0.9
4. Cooch Bibar - - —_ - - - —
8. Darjoaling - —_ —_ 2.1 - - 2.1
8. Hooghly - 1.9 a7 - - - 5.8
7. Howrah - - - - - .5 2.5
8. Jalpaiguri - — — - 0.8 1.2 1.8
9 Maldsh 1.4 — — - _ 1.7
10. Midnapore - — 1.9 - - 0.8 2.5
11. Murshidabsd - - — - - 8.8 8.8
13. Nadia 1.3 3.1 8.3 3. 3.0 3.3 19.%
13. Puralis —_ — — — -— —_ —
14, 24 Parganss —_ - 2.9 4.3 2.4 66.9 9.5
15. Wost Dinajpur — — — — — 5.1 5.1
totat 2.6 3.8 14.8 8.7 29 9 1ita
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TABLE A.l (Conid):

ENUMERATION OF FRUIT TREES IN LAND UTILISATION SURVEYS

ESTIMATED RUMBER OF PLANTS BY THEIR HEIGAT LEVELS IN
INDIVIDUAL DISTRICT8 FOR THE TWO HALF-SAMPLES COMBINED

oumber of plaats (000) according to hoight lovel

distriots
loss thon 2 2—8'  5'—10° 10°—16 16'—20° 20' & nbovo total

m 2 3 “ (8) () (U] ]

6. date plants
1. Bonkura 5312 120.5 1814 1814 8.8 207.3  1206.0
2. Birbbum 151.9 97.0 83.6 65.3 94.3 158.6 640.7
3. Burdwan 37.0  209.2 2827 1774 1262 154.56  986.0
4. Coooh Bihar — — - — - - —
5. Darjooling - - - — — - —
6. Hooghly 2.8 62.3 [1%] 50.2 4.0 9.7 386.3
7. Howrsh - — 5.7 1.1 462 2054 328.4
8. Jalpaiguri — — — - - 0.7 0.7
9. Maldsh 0.8 15.8 28.1 4.7 1.0 21.8 0.0
10, Midnapore 480.6 0871  473.4  421.0 4367  646.0  3060.7
1), Murshidabad - - — - 16.5 “.2 0.7
12. Nedia 180.0  662.5  321.8 8337  310.2  670.4  2387.0
19. Purulis — 26.8 — — 44 4.6 34.8
14. 24 Porganas 6.1 5003  £13.6  682.4  633.1  1316.6  3601.0
16. Woat Dinsjpur — - - - 8.8 — 58.8
total 1426.9  2189.1 1086 1927.2 1843.2  3507.8  12068.1
7. palmyra planta

1. Bankurs — ol.1 ol.1 1.1 65.1 2124 6508
2. Birbhum 102.3 62.7 62.3 0.9 740 3647  096.3
3. Burdwan 7.4 51.9 1.1 22.0  14.7  608.6 3.1
4. Coooh Bihar — - - — - 20.4 20.4
5. Dasjooling - - - - — — —
6. Hooghly - - 716 12486 110 §24.3  6IL5
7. Howrsh - — — 25.1 15.0  Bl4.4  664.5
8. Jalpoiguri - — — - — 0.7 0.7
9. Moldah 1.6 6.1 0.8 12.2 122 174.8  408.4
10. Midnapore 18.2 8311 200.0  3564.0 4047 962.3 24602
11, Murshidabad - — 2.0 — 0.8 109.1 2040
12, Nadis 16.8 8.7 2.5 8.7 4.0 1235 2002
13. Purulia - — - 1.0 5.0 13.4 20.0
14. 24 Pargance 17.7 131.8 149.0 mno 110.7 $44.4 1305.2
16. Wost Dinajpur - 50.8 — — — 20.1 85.9
total 368.0  §0.6  762.8  700.6  062.2 474,00 8170.1
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TABLE A.1 (Oonid). ESTIMATED

NUMBER OF PLANTS BY THEIR HEIGHT LEVELS IN

INDIVIDUAL DISTRIOTS FOR THE TWO HALF-SAMPLES COMBINED

number of planta (000) sccording to hoight level

dlatriote
leathan 2 28 &—10 10—18 15'—20' 20 &above total
[} ® @) “w 0] [0) m (8)

8. oocoanut planis
1. Bankure - - - - - - -
3. Birbbum - - - - - 7.0 7.0
3. Burdwan - 1.1 3.8 3.3 0.9 .8 189.4
& Cooch Bibar - - - - 1.2 - 1.2
5. Darjooling - - - - - 0.8 0.8
6. Hooghly — 17.4 17.4 9.0 9.0 170.1 .8
7. Howrsh - - - 15.4 4.2 802.7 852.3
8. Julpaiguri - - - - 1.0 6.0 17.0
9. Maldah - - - - - 1.8 1.8
10. Midnspore 14.9 - 1.7 8.8 100.3  301.8 840.3
11, Murshidabad - - - 8.2 6.1 6.7 101.0
12. Nadia .8 12.9 14.8 11.6 8.0 4.2 .3
13. Puarulia - - - - - - -
14, 24 Parganas - 18.3 A8 1937 2446 2T MIsg
16. West Dinajpur - - - - 0.6 11 Le
total 19.7 60.2  176.0  361.0  531.6  4208.9  5355.3

9. arocanut plante
1. Bankura — - - - - - -
2. Birbbum — - - - - - -
3. Burdwsa 0.0 - - - —- - 0.0
¢. Cooch Bihar - 2.0 4.4 8.3 180.4  260.0 62.1
5. Darjosling - - - 8.7 — - .7
6. Hooghly - - — - - - -
1. Howrsh — - - - 12.8 159.3 178.1
8. Yapalguri — s 7.6 1236 2893 760.1 13715
9. Maldsh 1.3 - - - - - L3
10 Midnapore - 10.9 32.0 2.1 28.8 1.2 107.0
11 Murshidabsd - - - - — - —
12, Nedia 144 0.5 3.0 - - - 7.9
13. Purolia - - — - — - -
14, 2 Parganss s85.1 4189 0.3 0.8 2064 L7 100L6
18, West Dinajpur - - - 87.7 - - §7.7
total 640.8 8014  147.2  929.0  726.6  2016.3  4554.9

Paper issuad : March, 1969.
-Paper received : June, 1964.
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