SOME STUDIES ON THE ESTIMATION OF TOBACCO YIELD

By J. M. SENGUPTA and PAUL JACOB
Imdian Stakistical Institule

SUMMARY. This paper provonts somo resulla obtoined from an exporimontal survey of acreage
and yiold undor tho Virginia Flue Cured varioty of tobaceo in Guntur (A.P.).

Tho acreage eslimatca wero obained with Joas than 8% error and compare weoll with the parailel
eatimatos based on primary deta returncs] by the village ofticials, Ad-hoo enlimates obtainod by oae of
Ahe intercsted ogencies for pladning thoir purchass policy wero found ta be sorioualy undor-catimated.

Apart from an ion of tnlal yiokl, the poasibilitice of icting total yicld of tobaceo, which
s barvested in & number of intermediate pickings, woll ahead of the final reapings, have becn explored,
Tt appoars that some advantage may bo taken of tho high corrolation botwaen leaf.arca with actuol yield
fn a double sampling technique, Dosides, suitablo tochnological ratios of rogromion methods may be
adoplod on which i will bo poasiblo Lo obtain reasonable estimates of averall yicld on the basis of progros.
sive barvcata, aa 60on as sovorsl pickings bave boen mado, Some discussions on the differont stagos of
peocoasing, like, curing of leaves and grading of the aured Joavos havo also boca made.

1. IxTRODUCTION

Tho Flue Cured varioty of Virginia tobaceo (FCV), cultivated extensively in southern
parts of Indin constitutes one of the most important cash crops which carma considerable
amount of foregn cnm‘ney Tta prico and henco tho proapects of ita marketing abroad in the
faco of i ' petition is Hied by the external demand on tho one hand and
actual production on the other. Until now, ad-hoo cstimates of production aro obtained by
tho interested agoncics on tho basis of information collected at the villago level, sometimen
on & ‘general fecling’, and thus highly subjective. Tho official atatis ding cither

acreago or yield are however availablo at 8 much later date, and aro hardly of any uso for

purposes of advance planning,

Daring the year 1003684, a pilot study on the problem of estimating the production
of tobacco in advanco was earried out in a selected centro of district Guntur under tho dirce-
tion of tho Madras branch of tho Statistical Quality Control Unit (SQC) in collaboration
with the Special Studica Unit of the Indian Statistical Institute. The ficld stafl was furnished
by tho SQC, while planning, d ing and technienl guid wero ibuted by the Special
Studics Unit, ‘hlch also lnnlyscd tho data,

The main objects of this study wero (i) an appraisal of the ad-hoc catimates of acreago
under FCV and eatimates based on objective methods and (ii) to develop suitablo techniques
for the prediction of FCV yield, woll in advance, before tho entiro harvesiing was completed
for tho scason.

‘Tho entire study was planned in two phases (n) an area survey to cstimato the acreage
undor FCV and (b) crop-cutting experiments to get yicld rates with special emphasia on the
study of auxiliary plant characters amsociated with yiekl in cach suceersive reaping,

‘The reaults diacunsed in this report aro presented in Lwo scparato sections.  The esll-
mates of acreago and yickd of Fluo Cured Virginia for tho mmplrd block are given in Section
3. In Scction 4, the resulta of apecin) studics aro di ggesting certain
factors and doublo sampling techniques for the prediction of tobaeco ylcld in advanco,
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2, AREA AND YIELD OF FLUE CURED VIROLNIA : PLAN OF INVESTIOATION

Geographical corerage. Tho study was taken up in a compact Llock of 256 thousand
acrea spread over 61 villages of Guntur district in Andhra Pradesh.

Sampling design. A stratified uni-stago sampling design was adopted for acreage
survey with clusters of fivo consccutive survey ploia sclected with prubability pmpomonnl
to geographical area as the xamplo units.  For crop-cutting experi satl t
proceduro was adopted, whero villages selected with probability proportional to FCV nncn,
ficlds growing FCV tobaceo, selected with cqual probability and finally an arca covering
3040 plants selected again with equal probability forned tho first, sccond and third stage
units respeetively.

Stratification and allocation of samples. Tho Dblock under survoy consisted of 4
sections (zoncs) namely Northern, Western, Southern and Eastern,  These were kept intact
as primary strata, Within cach primary stratum the villages wero classificd into 2 classcs,
villages with high proportion of tobacco and villages with low proportion of tobacco. Each
class of villagea within the primary stratum formed a secondary stratum (sub-stratum).
A total of 800 samplo unita (for arca survey) were allotted to the primary strata, 160 cach
for Western and Nothern zones and 240 each for Sonthern and Eastern zones. The zonal
quota was then allocated to the secondary atrata on the basis of gy/7g where g is the geo-
graphical arca of tho sccondary stratum, p the proportion of FCV and ¢ being 1—p. For
the yicld studics 3 eample villages wero allotted to each of the primary stratum. From
cach village 14 ficlds growing FCV' and from cach ficld one unit for crop-cutting experiments
were sclected.

3. SURVEY POR TIIE AGCREAGE UNDER FCV COLTIVATION
Selection of plot cluslere for arca aurvey. Samplo clusters of 6 plots were sclected with
probability proportional (o cluster arca, with the help of cadastral survey maps. In Southem
and Eastern zones, threo sub-samples of 80 samplo clusters cach were selected while in
Northern and Western Zones 2 sub-samples of 80 samplo cluaters were seleeted, 80 as to have
independent catimatea of arca under FCV.

Operational procedure. ‘Tho selected samplo plots wero identified with the help of
tho village Karnnm and tho sides of each FCV patch wero mensured in steps by the inveati.
gators. Theso wero later converted into arca by investigator.specifio converaion ration.
Tho arca of FCV as entered in the Karnam's village records was also copied out for all the
samplo plots after tho survey was over.

Proportion of arca under FCV cultivations. Proportion of area wnder Fluo Cured
Virginia along with their percentago errors are given in Tablo 1" for cach zono scparately.
An cstimate of tho proportion of FCV area baaed on the Karnam's returns is also given for
comparison. In col. (8) ad-hoo cstimates of the propartion of arca under FCV' as prepared
by ono of the important lral tobacco exporting agencics is also presented.

Tho proportion of arca under FCV cultivation haa been estimated as

ol catay
Zy, Mg Oy
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whero ayy and gy; aro tho area under FCV and geographical area of tho j-th cluster of the i-th
sub-atratum and n; the number of clusiers aurveyed in tho i-th sub-steatum and gy its geo-

hical arca. Tho lard crrors of catil wero obtained as

1tk
d =g 2 "

where pis tho estimated proportion under FCV based on i-ih sub-rample, and L the number of
sub.samples. Similar procedures were dopted for Karmnam's arca also. It is scen from

TABLE ). ESTIMATED PROPORTION OF AREA UNDER FCV FOR THE YEAR 1963.84.

number of oslimated pmpoﬂlMl of
clusters ares undor FCV porcont of
000 ad-hoo undor.
survoy  Kamam survey (8) Kamnam (K) cstimato estimation
— A) of ‘A
P percont P porcent against
error orror ‘8
U] @) ] ) {3) 16) L] ) (]
Northorn 180 134 AN 5.01 .249 8.85 Mo 48.9
Eastorn 180 1m - 8.08 300 8.52 228 26.8
Sourthorn 219 202 288 8.18 28 . 208 8.7
Wostorn 11} 159 101 .23 118 1265 089 16.3
all zonce 699 852 M2 2 28 3.72 178 7.8

cols. {4) and (6) that tho catimates bascd on the Karnam's return did not materially differ
from tho investigator's obscreations in respect of sampled plota. It may bo noted hero that
apart from help received in identifying tho plots, the investigator's cnumeration was com-
pletely independent of the Karnam's official records, as the investigator was required to
measure tho sides of cach FCV pareel in terms of his own sieps, while the conversion into acres
was dono at tho laboratory.

4. SURYRY FOR TRE YIELD OF POV CULTIVATION

Harvesling of tobacco leaves in multiple reapings. Extimalion of tobaceo yicld is compli-
cated by its pattern of intermittent harvesting at intervals of about a weck, total number
of such reapings going upto 8, 9 and cven 13 in some cases.  Crop-culting experiments
for FCV muat thereforo bo so designed, as to enablo the investigator to attend each of them
at tho proper moment, when the grower would chooso to pluck them at tho suceessivo rea.
pings. Unlike moat other erops, lotal yncld ohny chosen plot cannot Lo ascertained by a single

til P Beosides, it is impossiblo for the i igatar 10 operato on his own,
lndcpcmlcnr. of tho grower, even if ho was permitted Lo doso. For, the investigator is neither
compelent to judgo if tho lcaves have matured enough for plucking, nor can bo cortain, how
many reapings preceded liia present vhit,  Ho is thereforo ticd down ta his chosen ficlds and
must necensarily bo accompanicd by the grower at the time of reaping. This lack of frecdom to
¢hooso his own Lima or ta cover an independent sample of ficlda duly representing tho various
reapings makes the problem very difficult. It thus appears that an investigator can command
only & small arca 8o that he can maintain a direct contact with tho grower concerned and
synchroniso his own activitics with him. The number of samplo villages for crop-celitnation
purposes cannot thereforo be made very largo.
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Selection of sample unils and operational procedure.  Out of the 01 villages, & small
samplo of villages, 3 in cach zono was sclected with probability proportional to FCV acreago in
1062-63. In cach village 14 ficlds growing FCV wero sclected at random from all the FCV
growing ficlds. Tho ultimate sample unit, an arca covering 36-40 planta was aclected from
ocach samplo ficld in the following way. Tho ficld in queation was first divided into halves,
judgod on the basis of total numbor of rows. After clearly defining each half, one was selected
atrandom. This procexs of halving and scleting ono at random was continued till an arca
of 30-40 plants (DBL Unit)* was obtained. Thia was then very clearly demarcated with
pege and ropes.  Each eampling unit, constituted of a Lunch of adjoining plants, was split
up into four quarters, for ono of which, each imilividual Jeal plucked in a reaping was measured
and the total length from tip to stalk and its maximum breadth wero both recorded correct
to the nearest millimetro. Besides, weight of green leaves harvested in each reaping from
both the quarter unit as well as tho full unit was noted correct to & gramme.

Estimaled yield rate. Avcrago all-zone per acro yicld of Virginia Tobacco in terms of
leaf-weight, green as well as cured in kilogrammea and Jeaf-area in sq. metres have been given
in Tablo 2 below along with thoir standard errors. Theso yicld rates, which refer to the flue
cured produce and excludo tho sum-cured portion are based on the crop-cutting experiments
conducted in 108 ficlds over the 12 villages. The incidence of losacs in leaves during the
curing process have been ignored in the calculation of cured weight.
; oxer

a

Yield rate per acro in individual fields was computed as where y la the cluster

yicld, r is the number of successive halvinge and A ie tho area of the ficld in acres whilo
the overall averago of yield per acro haa ben caleulated oa the arithmetic mean of the village
means, The standard errors of the yicld ratea wero obtained by pooling the stage variances
ignoring the effect of siratification.

TABLE 2. PROCRESSIVE YIELD OF LEAF AREA, GREEN LEAF WEIGHT AND

CURED LEAF WEIGHT OF FLUE CURED VIRGINIA TOBACCO PER
ACRE, A8 IIARVESTED UP TO SPECIFIED REAPINGS

number of villages—12 numbor of flolds—168
5 leaf arca moan yiold in kg./acre of
reapings  (in 8q. metre)
{upto) por acro green loaf curod leaf
) 2) 3) )
1 000 61 204 18 37+ 2
2 22031133 6884 41 90 ¢
3 8364224 931+ 68 15011
4 47604288 1287+ 88 20814
& 88171328 16304 B4 2062318
L] 67671382 17704100 300119
7 7408 £ 421 10784113 Het2l
8 80881444 21314123 8122
alt 85433 423 22681122 407123

*This tochniquo of demaroating samplo unita waa introducod by Profossor D. 1. Lahirl of Indian
Btatistical Tnstituto.
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Analysis of the plage variances. Tablo 3 below gives an analyais of varianco for groen
and cured Icaves and Jeaf-arca into the two etages, nomely, ‘between villages' and ‘between
£ields’ for all the reapinge taken togother.

TADLE 3. ANALYSIS OF VARIANCE OF THE ALL.REAPING TOTALS (i) LEAF.
AREA IN 8Q. METRE I'ER ACRE (i) GREEN LEAF-WEIGHT IN
KG./ACHRE AND (iii) CURED LEAF-WEIGHT IN KOJACRE

truo coofMicients of varistion

atagoe af
leafara  groon loaf weight curod leaf weight
(mcan = 8643) (mean = 2258)  (mcan = 407)
() (2) () ) (8)
betweon villagos n 1Ly [ 16.5
within folds 156 8.7 3.8 [LX]
total 167 (50.0) (41.9) (7.4

Thus with 10 ficlds per villago & samplo of 420 villages is capable of extimating tho all-reaping
yicld rate of green leaf-weight within a margio of 1% error.

5. SPECIAL STUDIES : PROORESSIVE PREDICTION OF THE ALL-BEAPING HARVEST
RASED OX SUQORSSIVE REAFLYOS

duziliary plant ch dant with yield. It is obvious that obtaining ad-
vanco cetimates of yicld rates carly in tho scason, however tentative, would bo worthwhilo
from many a point of view. While the acreage under FCV could bo estimated quite carly,
by carrying out a quick samplo survey, a3 soon as the sowings are completed, one has to wait
till the very end of the scason for obtaining final estimates of total yield. In the present
enquiry, somo studiea bave been attempted for the prediction of the overall yicld rates
based on information collected from a fow of the early reapings and utilising concomitant
plant characters closoly associaled with yicld.

As stated carlicr, length and breadth of each individual leaf liarveated in the various
reapings wero measured correct to a millimetro. Tho product of Jength and breadth in indivi-
dual leaves, summed over all is a direct function of leaf-surfaco, which will b forth bo
mentioned simply es ‘leaf-area’. ‘Leaf-arca’ thus computed is expeceted to bo i )]
proporlionato to tho actual leaf-area, sinc tho leaves aro moro or Ices similor ln shape. In
working out the relations between various auxiliary charactera with final yicld, tho villago
meang have been used and tho samply has been considered a8 sa unstratified oo,

Technological yutios of the all-reaping harvest lo yickla oblained in intermediale reapings.
Table 4 in cols. (2), (4) and (G) gives the ratios of tho all-reaping tolal of cured leaf-weight
ta tho progreasive totals of (i) green Jeaf-area (ii) green leaf-weight and (ifi) eured leaf-woight
up to each apecified reaping whila eols. (3), (5) snd (7) givo thoir reapective cooflicionts of vari-
ations. Tho ratios wero computed at the villago level by pooling over tho barvested totals
of all tho samplo ficlds in each villago,

Thus, a8 soun as hiarvested leaf-arca, green leaf-woight or cured leal-weight up to any
particular reaping iu eatimated, total cured weight over all tho reapings may bo predicted by
multiplying the same by the approprinte tochnolugical rtios given in cols. (2), (4) or (6).
Tt will be noted that the cocflicients of variatiun are small specially, afier 3rd or 4th reapings,
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TABLE 4. RATIOS OF THE ALL-REAPING TOTAL OF CURED LEAF WEIGHT IN KQ.
TO THE PROGRESSIVE TOTALN OF (i) GREEN LEAF AREA IN SQ. METRES
(ii) GREEN LEAFIWEIGHT IN KO, AND (iii} CURED LEAF WEIGHT
IN KG. UPTO EACH SYECIFIED REAPING
number of villags—12  number of Gokls—108

ratios of the all. mL g total of cured haf-weight
L]

5 in kg. to the progromsivo totals of
mnt“ green beaf-ara® groen beaf-woight cured leaf.woight
{upto) in »q. motres in kg. in kg.
mean av. mean ov. mean av.
(D] ) 3 ) 8) ) [
1 4373 18.41 1.8844 H.o0 11.309 14.82
3 .1887 11.49 7009 n.z2t 4.603 13.00
3 1167 10.84 R 9.54 2.761 n.n
4 -0803 9.60 .32 7.82 1.087 10.48
5 0705 10.28 -2050 7.00 1.587 8.7
L} 0609 10.38 2292 7.83 1.327 7.61
1 0351 10.4¢ 2036 6.58 1.169 .31
8 0507 8.30 1808 6.31 1.073 4.712
resl L0178 1.70 2103 s.65 1.000 -

*one-fourth of the all.reaping total of C.\V. in full unit : progreesive total of groen leafl-arce
in quarter unit.

‘Theso coefficicnts of variation here represent tho variabilitica in tho first stage, i.e.,
between village ratios. It scems that technological ratios of the all-reaping yicld to that
obtained up to the third reaping can be estimated within 8 margin of about 2%, with a samplo
of 25 villages.  The size of samplo on which thewo conclusions aro based is however very small
and further studics are definitely needed for obtaining firmer results. Thus by an cstimation
of the harvested leaf-ares, harvested green-weight or harvested cured-weight up to the first
theeo or four succcssive reapings, it should bo possiblo to get a dimensional catimato of the
all-reaping yicld. 1t hes to bo assumed however that tho yicld Lehaviour observed during
this scason will bo maintained and will be repeated in tho future, This in actual reality can
never be guaranteed.  Weather conditions and thousand other factors will determine tho
plant carcer and affect its growth pattern.  Nevertheless, this ahould serve as a preliminary
and tentativo forccast to bo improved successively, as tho harvesting progresses. A severo
chango in the resultant growth patiern within a short span of timo is however not very likely
to happen.

Double ling techni: Tho proay of predicting tho final yicld by doublo
sampling with mmhnry :hnmclvna corrclated with yickl, would bo worth investigating.  As
expected, total leaf-arca is highly correluted with its own weight. Table 5, in col. (2), gives the

corrclation cocfficient of tho all-reaping lcnf-\rrighl( = y,) with all-reaping leaf-arca (.\' = }J.r,)
¢ ¢
s 0.048 against tho last cumulative. Thus, green leaf-arca is & very suitablo character,
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on which final yicld can bo estimated 89 ¥ = a+5(%), whero 2 is tho all.-reaping mean of leaf-
area based on a largo samplo whilo the regression cocflicients may bo basced on a emaller samplo
for which leal-weight also was d ined. Naturally, tho ail-reaping lcal-arca can bo
obtained only after all tho leaves have matured for reaping. A smaller samplo required for
actus) harvesting would no doubt cconomiso cost, but the prediction is not oxpected to bo
very much in advanco of the fina) harvesta.

{
Tho progressive arca of luvu(x, = Zln)mahmd up to any specificd reaping, as

¢

also their correaponding weighta (X. = );.y,)\n:n both found to havo 8 progressively increas-
ing corrclation with the all-reaping overall leaf-weight (? i) a8 will bo scen in cols. (2) and (5)
of Tablo 5. 'This furnishes us with two moro auxiliary variates, With tho help of which, apart
from cconomising tho coss of harvesting operations, final yicld can bo predicted well in ad-

vanco at any intermediato reaping. Tho cocllicicnts of lincar regression aro slso given sido
by sido in cach case.

TADLE 5. COEFFICIENTS OF LINEAR REGRESSION OF THE ALL-REAPING
]
LEA.F-\\'E:IGIIT(}} y‘) ON{i) PROGRESSIVE LE:AF-ARBA( Xym- 1]'.;.)

[}
AND (i) PROORESSIVE Lm.\vmom(x. - y,)

Y = 2258 gms. por sro

“tru’ variobility botwoon village-unit = 14%

"trus® vasisbility botwoon Bolds within villages m 46%
total variability botwoon Gold-unite m 8%

rogression of all-renping loal-woight ( ] y.)&n kg.on

oumulstives
ing ivo loat. ive loal walgh
ing progroasivo leal-arca progrossivo loaf-weight
pumbored ‘ A
) (?n)-.‘{,‘nq.mln ()l:,‘)_,\',mg.
’ a s B a 3
) {2) [&] ) (6) (6) (U]
1 0.889 e 140 07 80 520
2 03 628 074 .88 M3 2.8
3 .54 B2 041 .80 o Le
‘ 801 a8 03 .00 s 13
5 882 w0 e W Lm:
[} .81 B 02 .ed2 W Ll
sl M8 -8 027 Lo x x
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Whichover of these ck tors X, (including tho all-reaping total X in tho lLimit)

or X, are chosca as the indopendont variato, provisional estimates of final yicld may bo worked
out by utilising the regression coeflicionts obtained in an earlier survey. This would conform
to Type-2 schemo discussod by Mrs. C. Boso (1943). Theso cslimates may subscquently bo
rovised by adopting now regreusi Mei based on the current survey, os soon as all

tho reapings aro over,

Tho di ional esti bascd on teohnological ratios di d in earlicr paragraph
also provido a method for prediction, although the crror of such catimates cannot be ascer-
tained. Tho merits of utilising progressive leaf: a8 tho i haracter may how-

ever bo questioned on two grounds, firstly, tho measurements of leaf-area is itself a laborious
job and thon it muat bo taken in the cultivator's presence who can only point out tho leaves
that aro going to be harvested then or a few days henco. Tho weighing of leaves harvested
in & pacticular rcaping is however dircct and straight. Yet, tho measurement can bo very
much simplified by noting down the lengths end breadths as has been attempted hero, and
it docs not requiro the investigator to visit tho cluster-unit at the samo dato and hour os the
cultivator choosca for his reaping. Tho investigator is thereforo less tied up with the
variablo time-tablo of the cultivator and thus in e position to cover a larger samplo'than ho
could attempt, if barvesting also had to bo attended. Besides, this may expedito tho predic.
tion by a fow days’ timo, if that is considered important.

Sampling over time. The practice of harvesting tobacco leavea in a number of suc.
cessive pickings, complicates tho yield survoy operations. In order to follow up the same
set of unila through all the stagea of reaping, an investigator is unduly ticd up with the selected
fields, for unlike most other crops, ho has to accompany tho grower himself precisely on the
date and hour which ho chooses for his reaping operation. A team of relatively stationary
investigators, keeping watch over a small number of fiolds would thus be needed. This
could bo largely avoided by sampling over timo, i.0., by sampling out of whatever is harves-
ted within amall scctions of time.period. But tho successive pickings aro o much
staggered in timo, from villago to village, even from field to field, that a time-subsamplo
is likely to bo composcd of lcaves obtained from various pickings in varying proportions.
This will be apparent from Table 8 which gives the time-distribution of successive pickings
over calendar wecks.

This heterogenceity in tho position of a ti ple would thus introduce a large
amount of sampling error and call for a lurger samplo size.  Although, it might inereaso the
mobility of the investigator to Bomo extent, tho task of contacting the grower and synchro-

nising his own movements with that of the grower, would still bo protty difficult.

On tho other hand, technological ratios for the prediction of overall yicld, whick woa
one of our main objects, could bo worked out convenicatly from yicld harvested progressively
in successivo reapings. For obtaining tho reaping.speoifio yield with which the all.renping
tolals may Lo directly associaled, a common ect of units wero thereforo sampled over all
their reapings for purposcs of the presunt investigations.
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AN INVARIANCE PRINCIPLE FOR RANDOM PARTTAL SUMS

TABLE 6. DISTRIBUTION OF FIELDS IN THEIR DIFFERENT REAPINGS BY
CALENDAR WEEKS

reaping number

‘:'oo"f." 1 * 8 4 B & 1 8 9 10 1n g\d total
n @ ) W B e (D B (9 (100 () (2 (3 (W)
1wp22Ie 9 — = — ®
o812 29 1 — = 36
4L 48 B 12— —  — o8
Ayl 62 46 3 8 ) -~ 137
81 2 81 42 32 I8 1 — 159
251 6 32 4l 42 0 M1 - — ™
L — 9 S0 % 41 2 W 41— 167
.82 1 — 8 30 8 & 2 1 1 1 - 156
a2 — = = 10 24 35 30 A 12 1 1 137
222 - — — — 15 26 3 34 1 8 1 128
202 — 1 - - 1 M2 AN 28 1N 7 n2
M = = 1 — = 1 13 1 1B & 6
W = = = 1 — = = 10 1B 2 - 28
2Af = = = - 1 — = - 3 | S 13
total 167 167 167 166 1863 180 181 130 ol 29 10 1402

6. SAMPLING POR THE DETERMINATION OF OURED WEIONTS

Flue-curing of leaves. Tho green leaves harvested from tho full unit in each reaping
were finally attached to tho standard “sticks”, aa they aro called, and these samplo sticks
wero then loaded into s barn along with others for fluc-curing. The weight of cured leaves
was scparately recorded for each eamplo stick. In tho normal proceduro each stick is made
to contain 80-100 lcaves, whilo tho eamplo sticka contained a varying number of leaves,
ranging between 14 and 325.

Weighing of cured leaves in small quantitica for individual samplo units has however
1ed to somo uncertaintics in thoresults,  After curing, tho number of cured leaves wero counted
up again for each samplo unit and in a considerable number of cases, ono or moro of the leaves
initially charged to tho barn wero found missing. On tho other hand, tho original number
exceeded in 22 samplo unita. Thero havo obviously been casea of partial mix.up or
transfer of leaves from one stick to another, within tho barn or outsido at a subsequent stago
after the sticka wero taken out.

Tablo 7 below gives the p.c. lossce of leavea in tho stago of curing in col. (2). Tho
groas ration obtained from tho cured weights recorded as such to tho weight of green leaves,
ignoring tha incidenco of Joases eto. in leaves havo been shown in col. (3) while, ratios of eured

weighta to green weighta computed on the basis of only thoso units which suffered no losses
or exceascs have Leen shown in col. (4). It ia only natura), that thero will Lo somo losses of
leaves n tho stago of curing.  Tho only question is if tho ‘samplo’ sticks euffered any abnornal
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losscs compared to tho grower’s ‘routino’ sticks. Tho brhaviour of the grower's sticka
ocould pot however bo studied. It scoms certain however that tho truo ratioa will lio some-
whero betweon tho observed ratio of .1705 and 1900 obtainable in an ideal situation where
no loss is incurred.

TABLE 7. RATIO OF CURED LEAF.WEIOHT TO \VEIQNT OF
GREEN LEAVES IN FULL UNITS COMPUTED ON THE
BASIS OF (i) ALL BAMPLE UNTTS IRRESPECTIVE
OF LOSSES (ii) SAMPLE UNIT WHERE No
LOSS HAD OCCURRED

ratio of oured woight Lo green woight

reaping
no. por cont loss “'groas” based  “no loss™ ratio
of loaves on all sample  bassd on unite
unita whore no lossj
gain of leaves
osurred
(D] (2) ) {9
1 18.0 1400 L1384
8.7 BLITY 1688
s 8.8 1734 1803
4 6.2 1778 1982
& 8.4 L1922 2000
L] 8.6 1950 2113
1 a.t 12022 2182
8 0.7 2017 2180
reat 9.9 2049 2204
total .1 L1708 1900

From theso experiences, it appeara that a flue-curing for each samplo unit individually
is prohibitivo, both on account of tho labour and time involved, a8 also in its dcparturo from
tho 'normality’ of tho routino operations. Small weighment by individual aticks is not only
timo-consuming but may lead to much breakage and formation of acraps. Tho possibilitics of
employing individual barns (whole) as a sampling unit for purpescs of curing and cven for
purposes of yicld cstimation itsolf, may thereforo bo seriousty ined.

Sun-dried variety (SCV). As a sido study, the offvcts of sun-curing was observed
for somo of the samplo units at their very last reapings. In the grading of tobacco, the sun-
cured variety (SCV) conatitutes a scparato grado by itsolf. It waa interesting to find
out tha ratio of tho weight of SCV to its original green welght, and how it compares to tho
corresponding ratio for FCV.  Although the quality of theso two varictics aro quits different,
it would bo interesting to know if tho ratios are more or less similar, in which case,a sun-
auring of tho samplo units could bo attempted for cstimation purposcs, whero flue-curing is
difficult. Tablo 8 below givea tho comparative ratioa obtained from tho FCV and SCV
unite. ‘Tho number of observations for SCV is too small Lo givo any conclusions, but it may bo
scen that thoy do not widoly differ.
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TABLE 8. RATIO OF CURED WEIONT TO OREEN WEIGHT
FOR FCV AND §CV

rey BOV
reaping -
Bumber » ratio " ratio
) 2 ) ] (3)
il 188 8 | 301
3 163 1902 2 198
(] 169 185 ] 182
K 161 .202 1 B2
8 130 1202 13 168
reat 02 208 Ll 200

Obvicusly, this requires further studics on & properly designed samplo of an adequate
sizo.
7. GRADINO EXPZRDIENT

ARer the cured leaves come out of the barn, they aro graded into s number of eato.
gories. This classification into grades is mado on & purcly eubjectivo basis, by personal
judgoments alone and thua is liable to vary from person to person who exerciscs thin visual
judgement.

In the present atudy, cach asmpla unit was subjected to this grading procedura and
weights returned under scparato grodes were recorded.  Some seraps aro usually formed in
tho diferent stages of handling the cured leaf. Maximum csro was however taken o keep
each sample unit intact, i.e., completo with its own scrap. In spite of this, some mix.up
has inevitably occurred between serapa from different samplo units.  Tablo 9 gives the per-
centage composition of total cured weight by their different grades taken over all the samplo
units, scparately for each reaping. It will be found that tho percentages for some of the grades,
have increasing or decreasing trends as the reapings advence.

TABLE 9. PERCENTAGE COMPOSITION OF FCV TOBACCO OBTAINED FROM EACH
REATINQ UNDER DIFFERENT GRADES
reaping number

.47 17.33 6.0 6.4 1462 802 33 1287
b 9.72 13.69 14.69 1613 L1l V.80 0.74 9.62
X 18.87 16.20 13.80 16.42 118 9.01 7.64 1333
S 18.95 13.78 1132 123 15.02 21.29 21.86 le.04

CFo 0.01 1.37 1.8 (81} 1.27 0.7 0.13 0.7¢ 1.10
0.6 147 2.49 431 7.2 .17 7.10 1176 4.88
Borsp Al 1.02 1.66 1.90 2.30 2.41 280 279 4 .33
DL 1.84 1.43 035 030 033 012 018 000 0.03 .59
PL L& 118 o. .

thal 8.2 738 117 8.7 8.51 10.83 1272 20.70 15.18

Q.T. 100.00 100.00 100.00 [00.00 100.00 100.00 100.00 100.00 100.00 100.00
419
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It would havo been very interesting if an experiment employing & number of graders
ocould bo conducted, such that each samplo unit could bo graded by more than one person,
each person examining the samplo unit moro than once. In a properly designed experiment,
this would have brought out uscful material for its proper standardiration.
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