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RINGKASAN

Menceding dan 'desuckering' ke atas pohon-pohon tembakau merupakan satu amalan yang disyor
untuk membolehkan pengeluaran daun-daun yang bermutu tinggi. Walaupun berbagai usaha menggalak-
kannya te lah di ja lankan, masih lagi  terdapat ramai penanam-penanam tembakau yang t idak mengamal-
kan syor-syor tersebut. Selain daripada faktor tenaga manusia, mungkin terdapat faktor-faktor lain yang
menyebabkan keengganan penanam-penanam mengamalkan amalan tersebut. Kajian ini adalah satu
percubaan untuk mengenalpasti faktor-faktor tersebut. Teknik 'Automatic Interaction Detector' diguna-
kan dalam anal isa kaj ian in i

INTRODUCTION

Topping and desuckering of the
tobacco plants is a recommended practice for
it wil l increase the nicotine and sugar
contents of the cured leaves. These are desir-
able qualit ies for the production of high
quality cured leaves. This practice is an
important cultural aspect of tobacco cultiva-
tion and should be carried out to increase
production of the green leaves and sub-
sequently the quality of the cured leaves.
Until recently, the quality and production
per acre of cured leaves in Malaysia was
declining. One of the factors contributing to
the above state of affairs is the reluctance on
the part of the farmers to carry out topping
and desuckering of their tobacco plants. This
is so despite the fact that it was a standard
practice during the Malaysian Tobacco
Company (MTC) days of the sixties.

Besides decreasing the production and
quality of the cured leaves, non-topping also
has an implication on the rate of fertilizer
usage. Farmers have often argued that the
existing rate of fertilizer (50 kg per 1 000
plants) is inadequate for the proper growth

of their tobacco plants. This ' inadequacy' can

be explained by the fact that most of the
nutrients are taken up for the development
of the flowers and suckers and not for the
development of the leaves. Nptrient uptake
by the flowers and suckers is greater than
that of the leaves (TEu and SUNAIM, 1980).

It has been estimated that 95.0 percent
of the farmers in the East Coast states do not
carry out topping and desuckering of their
tobacco plants (TEu and SuNntv, 1980).
This is so despite efforts by the Lembaga
Tembakau Negara (LTN) in the form of
extension services, trying to coax the farmers
in conforming to the recommended practices
of tobacco cultivation which includes topping
and desuckering. These efforts have proved
futi le, for the majority of farmers are sti l l
reluctant to perform the topping and
desuckering of their plants. One of the most
commonly said factor for their reluctance to
undertake the task is the lack of manpower to
perform this labor-intensive operation. But,
other factors may also contribute to the situa-
tion. Towards this end, this study is specifi-
cally tailored to dwell into some detail
regarding the factors leading to the 'non-

topping' behaviour among the tobacco
farmers.
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OBJECTIVES

The objectives of the study are as
follows:

1. to determine the characteristics of the
tobacco farmers who do not carry out
topping and desuckering of their plants
and to relate these characteristics to
their'non-topping' behaviour.

2. to suggest to the relevant authorit ies to
minimize the problem.

METHODOLOGY

The study was carried out through a
survey designed specially to accommodate
the application of a new grouping technique

the Automatic Interaction Detector
(AID) (Souoursr, 1973). This technique has
the final objective of segmenting the init ial
population based on a performance criteria
which, in this case, is the level of topping and
desuckering of the tobacco plants by the
farmers. This technique of binary segmenta-
tion, useful as a tool for exploratory data
analysis, summarizes and describes inter-
actions in a complex data set in a systematic
though model-free context. Though not
unlike stepwise regression analysis, the
technique is preferred because of the
absence of restrictions on the additivitv of
categorical variables.

The AID technique uses the binary seg-
mentation procedure also known in different
fields as 'hierarchical splitt ing',
'partit ioning', or'group dividing'.

It is applicable on a set of survey data
where a priori some variables are deemed to

be dependent and the others predictive. The

survey units under study are partit ioned,

through a series of binary splits, into a

mutually exclusive series of subgroups. At

any stage, the binary partit ion is induced by

one of the predictor variables selected to

produce the maximum reduction in the
variance of the dependent variable.

The general principle is to take the
survey units under study and split them into
two subgroups formed so that they are as
different as possible to one another relative
to the dependent variables and internally as
homogeneous as possible. The resulting sub-
groups are consequently partit ioned based
on the same principle.

Each split stage required two decision
inputs.

o which predictor variable should
induce the split?

o which point on the predictor scale
values should the split be made?

Both the above decisions are made in order
to optimise some formal criteria involving
the values of the dependent variable to
produce maximal separation of subgroups.

The end product of this analytical
method is the tree structure of the binary
splits and the final subgroups. Various types
of data summary statistics may be also com-
puted to aid interpretation.

l. Data Model and the Splitting Process

The model consists of a set of pre-

d ic tors Pt  Pz . . . . . . . .  Pp and a dependent
variable Y obtained over a set of observa-
t i o n s  U r ,  U 2  . . . . . . . .  U N .  W e i g h t s  W l  ,  W 2 ,
. . . . . . . .  WN can be at tached to the observa-
tions to indicate their relative importance.

To induce split, several statistics can be

used as strategy parameters:

i. reduction in total sum of squares
through mean analysis.

i i . reduction in residual sum of squares
through regression analYses.

i i i . reduction in residual sum of squares

based on slope differences.

The splitt ing process using means was

used in the tobacco survey analysis.
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This analysis type was preferred over the

others because the study is primarily geared

towards the identif ication of groups of

farmers based on their topping practices.

Subsequent interpretation of the groups

should bring out the relevant group features.

The analysis based on residual sum of

squares would only be appropriate if one

seeks to generate groups based on inter-

relationship between the dependent variable

and a covariate predictor variable, which

certainly is not the case here.

Also the study Presupposes equal

importance among the predictor variables

thus negating the need for variable

weight ing.

i. At any splitt ing stage, the unsplit group

L wi th the largest  sum of  squares is

identif ied. The sum of squares is

NL
SSL :  

.  
I . (Y11Y1) '

where Na is  the grouP s ize.

i i. For each predictor Pi, the division of

the classes in P, that Provides the

largest reduction in the unexplained
sum of squares is determined.

If L. and L are the two non-

overlapping groups thus generated,

their between sum of squares wil l be

the maximum. The reduction in the

sum of squares is

_2 .2 _2
Reduction BSSi: NL1YL1 * *t2tt2 - NLY'-

where Nrr, Nrr, N, are the grouP sizes

such that  Nl ,  *  Na,  = N.

N , _ r . N . ,  >  N M I N :

NMIN is the minimum grouP

size allowed.

For each Predictor with K ordered-

classes, a total of K-1 computations

are made.

i i i. Predictor P, is selected if BSS' > BSS'
for all the 6ther P,'s and if BSSi > Pe

Under this condition, the accepted split

is on predictor P, and the generated

splits are groups L, and Ir.

iv. Return to steP ( I ).

2. Stopping Rules

The splitt ing process stops when one of

the criteria below are met.

i .  P.  :  E l ig ib i l i ty  parameter .

The marginal (added) reduction in

error variance if a split occurred should

be less than some prestated fraction of

the original variance.

A case of P. : 0.05 was used for the

tobacco survey analysis.

i i .  NMIN  :  M in imum g rouP  s i ze .

The minimum allowable cases to define

a final group.

The tobacco survey used NMIN : 25.

i i i . The limit on the number of f inal groups

which are to be generated.

3. Survey Population and Area

The poPulation under studY are the

tobacccr farmers in Bacok registered with the

Lembaga Tembakau Negara (LTN) for the

growing of tobacco in the first season of 1980'

The sampling frame was provided by the

LTN. The study covered the District of

Bacok with its seven sub-districts namely:

Tawang, Perupok, Tanjung Pauh, Repek,

Gunung, Telong and Melawi.

4. Sampling Technique

A two-stage sampling technique was

employed to identify the sample farmers:-

i .  sampl ing of  curer  comPanies.

ii' sampling of farmers registered with the

sampled comPanies.

A total of 1 200 farmers were sampled from a

total of approximately 6 500 farmers in

Bacok. The sample size, therefore,SS;
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represents about 19.0 percent of the
population.

5. Data Collection

Data was secured through personal
interviews using questionnaires.
Enumerators were hired and trained to carry
out the job. Most questions were provided
with answers categorized by ordinal scales.
Some were open-ended to secure opinions of
farmers on certain issues.

6. Variable List

i .  Per formancevar iable

The performance variable is the level of
topping and desuckering practice of the
tobacco plants among the farmers. A
value of 1.0 is designated to those
farmers who carry out complete
topping and desuckering of rheir
plants. A value of 2.0 is designated to
farmers who carry out partial topping
and 3.0 is meant for those farmers whcr
do not carry out any topping. For
purposes of analysis a mean perfor-
mance value of  more than 2.0 is  con-
s idered as 'non- topping ' .

i i . Predictorvariables

A total of 30 predictor variables was
init ially considered to explain the per-
formance variable. However. based on
correlation value, the number of
variables was reduced to 17 prior to
analysis. The list of predictor variables
is shown in Appendix 1. The variables
accompanied by, the asterisk (-)
denote those finally considered for
analysis.

RESULTS

The analysis which started with 1 038
cases ends with 10 final groups. However,
out of these, only five final groups have a
mean performance value of m6re than 2.0
(denoting'non-topping' behaviour). Based
on mean performance values, reasonable

group size (>100 cases), and coefficient of
variation (C V ) value of 40.0 percent in
each group, only three groups are finally
taken for presentation in this report. A
diagrammatic representation is shown in
Appendix 2. The characteristics of the 'non-

topping' groups are as follows:-

l. Characteristics of Group I

This is  the most  important  'non-

topping' group identif ied consisting of 344
cases, a mean performance value of 2.3227
and a C.V. value of 30.6 percent. Four pre-
dictor variables are found to be most
discriminating in explaining the
characteristics of this group of farmers. The
characteristics are as follows:-

i. the average monthly income derived
after growing was not more than $600.

ii. the average monthly, income before
planting tobacco was $250 or less.

i i i . has no experience growing tobacco
with the MTC.

iv. the number of persons working in the
tobacco plots (including the farmer) is
between 1-3.

2. Characteristics of Group 2

This is the second most important'non-
topping' group identif ied consisting of 114
cases, a mean performance value of 2.3333
and a C.V.  va lue of  31.0 percent .  Predictor
variables most discriminating in explaining
the characteristics of this group of farmers
are as follows:-

i. the average monthly income derived
after growing tobacco was not more
than $600.

ii. the average monthly income before
planting tobacco was less than $250.

ii i . experienced planting tobacco with the
MTC.
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iv. tobacco plot(s) not situated near their
houses but ranging at a distance of less
than one mile to six miles.

3. Characteristics of Group 3

The third major group of 'non-topping'

farmers identified consists of 196 cases, a
mean performance value of 2.0663 and a
C.V. value of 36.0 percent. The most dis-
criminating variables in explaining the
characteristics of this group of farmers are:-

i. the average monthly income derived
after growing tobacco was not more
than $600.

ii. the average monthly income before
planting tobacco was between $100-
$250.

i i i .  experienced planting tobacco with the
MTC.

iv. planting tobacco on more than one
plot .

Summing up the results from Group 1,2 and
3, the following 'general traits'emerged from
the 'non-topping' population: -

i. the income derived after growing

tobacco was not more than $600 Per
month.

i i. the income derived before the growing
of tobacco was $250 or less per month.

i i i . they may or may not have the
experience planting tobacco with the
MTC.

iv. the number of persons working the
tobacco plot(s) is between 1-3.

v. tobacco plot(s) not situated near their
homes but ranging from a distance of
less than one mile to six miles.

vi. the number of plots planted with
tobacco is more than one (ranging from
2 to 4 plots).

DISCUSSION

It is evident from the afore mentioned
results that the most important factor from
the farmers' point of view regarding the
practice of topping and desuckering of their
tobacco plants is the question of relative
income that can be derived from undertaking
the venture. In the context of this study it is
the income derived after the growing of
tobacco followed by income before under-
taking the enterprise. The tobacco farmers
prior to undertaking the planting of tobacco
were mainly padi farmers or f ishermen.
Income from padi planting or f ishing is
relatively low and this is shown by them
responding to answers by getting an income
of less than $250 per month.

However. with the advent of tobacco
their sources of l ivelihood have increased
and income derived through the sales of
green leaves has made a substantial contri-
but ion to household income. But ,  an
interesting factor here is the fact that these
'non-topping' group of farmers did not
exceed the $600 per month income after
growing tobacco. They seemed to be
satisfied by that level of income although
higher income is possible. None of the 'non-

topping' population reported an income of
more tiran $600 per month. This prevail ing
attitude among the farmers of not wanting to
generate more income might be due to the
levell ing mechanisms that exist in most
peasant societies.

Commenting on BoE<e's (1942)
finding of the behaviour of Javanese
peasants who produced and sold their rubber
only to the point where it satisfied their needs
even though rubber prices were increasing in
leaps and bounds, A-rtruooIN (1980) stated
that .

"What Boeke failed to see was the existence of
levelling mechanisms in most peasant societies.
The marginalization of peasant economy (mostly
through monopoly-monopsony mechanisms)
within a thriving capitalist system has resulted in
a confined subsistence structure. Within this
structure everybody is supposed to share the
resulting poverty and hence social levelling
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mechanisms such as redistribution of wealth
through institutions of selametan or khenduri,
sedekah etc. play their roles. Those who
exhibi ted their  weal th would be ostracized.  For
many peasants there was no point producing and
sel l ing much especia l ly  dur ing high pr ice days
since the resulting increase in surplus would
ei ther be expropr iated bv high interest  paymenr
or by the level l ing mechanisms. Because of  the
above the products '  use value is  ut i l ized as a
criterion of valuation rather than its exchanse
value " .

The same aspect is also underscored b)
AIIFUDDIN (1973) about the Muda farmers
when he stated that "the Muda farmers do
not seem to attach much moral values to
money. The significance of money is
perceived only to the level that it can buy
material goods. Social prestige cannot be
bought with money. Hence a farmer's
credibil i ty among the members of his
community is rarely tainted by his inabil ity to
repay loans".

The same parallel is applicable to the
situation in the context of this study whereby
the farmers, due to their circumstances and
the economic environment, perceived that
the labour-intensive operation of topping and
desuckering of the tobacco plants will only
lead to a marginal increase in production hut
on the other handwill benefit the non-farming
institutions of the tobacco industry (mainly
the curers and cigarette manufacturers). The
above factor reinforced by the levell ing
mechanisms that exist in the society and their
moral values shown towards money could
very well be the most crucial factor in deter-
min ing thei r 'non- topping '  behaviour .

The third factor identif ied in the study
for the 'non-topping' behaviour of the
farmers is  thei r  exper ience or  non-
experience of planting tobacco with the
MTC. While the population of Group t has
had no experience growing tobacco with the
MTC, the farmers of Group 2 and Group 3
did have the experience. The farmers in
Group 1 are mainly those farmers who only
stated planting tobacco in recent years and
they still lack the finer points of tobacco
cultivation. This factor also contributes to
the 'non-topping' behaviour beside the first
two already mentioned.

A more important observation here is
on the farmers who have the experience
growing tobacco for the MTC. During the
MTC days of the sixties the topping and
desuckering operation was a standard
practice where every farmer had to carry out
the job. Failure to do so resulted in
unmarketable leaves. Also, the farmers then
were closely supervised by MTC field
personnels who ensured that every farmer
performed the job correctly. So, the question
of ignorance regarding the practice among
farmers in Group 2 and Group 3 does not
arise. This is especially so after the MTC era,
when there was an influx of private curers
whose field personnels played a minimal
supervisory role. It appears here that once
the rigid supervisory role is l i fted they are
reluctant to continue doing the job with their
present curer company.

Adding to the above problem is the
practice of undiscerning bulk purchases of
leaves bv curers irrespective of grades. No
distinction is made between topped leaves
and those coming from non-toppecl plants.
There is ,  basical ly ,  no incent ive to compel
the farmers to carry out topping anc
desucker ing of  thei r  p lants.  So,  wi th the
limited resources at hand, it is preferable for
the farmers not to carrv out the operation.

The fourth factor identif ied that leads
to the 'non-topping'behaviour of the farmers
is labour. It is shown in the results that the
number of persons working in the plot(s),
inc luding the farmer,  is  between l -3.  The
inc idence of  non- topping is  less when the
number of  persons work ing is  between 4-6.
This indicates that the lack of labour also
contributes to the non-topping behaviour
among the farmers. Even if the farmers are
aware of the need to top their plants, the lack
of labour wil l force them to abandon the
idea.

Another discriminating factor which
contributes to the non-topping behaviour
among the farmers is the distance of the
tobacco plots from their dwell ing units. The
plots of these farmers are situated at a
distance of between less than one mile and
six miles away from their home. This factor,
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enforced by the lack of labour, plays an
important role in determining their non-
topping behaviour.

Lastly, the number of plots grown with
tobacco seems to affect the topping
behaviour. It is found that the non-topping
farmers often have more than one plot grown
with tobacco (ranging from 2-4 plots). This
factor can be viewed as a risk-aversion
strategy on the part of the farmers. Under-
standing fully well that tobacco is a valuable
cash crop, the farmers have diversif ied their
undertaking. It is not the case of diversifying
into other enterprises but rather spreading
the existing one (tobacco) in differenr plors
'to avert risk. A crop failure in one plot wil l
not render a complete loss to the farmer for
he has crops grown in other plots. This
factor, coupled with the others already
expla ined has led to the 'non- topping '

behaviour among the tobacco farmers.

CONCLUSION

The most discriminating variables that
have been identif ied in contributing ro the
non-topping behaviour among the tobacco
farmers are the income derived after growing
tobacco, income received before planting
tobacco, experience or non-experience
planting tobacco for the MTC, the number of
persons working in the tobacco plots, the
distance of the plots from their dwell ing units
and the number of plots grown with tobacco.

With respect to the first two factors it
was explained that it was mainly due to the
existence of the levell ing mechanism in the
society, the moral values of farmers attachec
to money and their perception that the
practice will bring no measurable benefits to
them but instead to other. These socio-
economic values prevalent among the
farmers are the result of the complex sociali-
zation process that they have undergone.
Generally, religion (Islam) commands the
center stage of the socialization process
where Islamic values were insti l led to the
individual. Even though religion plays a
dominant part in the socio-economic value

system of the farmers their 'knowledse on
the socio-economic ideals of  ls lam is  6y no
means deep. His obedience to Islamic
teaching is mostly through blind faith'.
(ArrruootN . 1913). Therefore, any move by
the relevant authorit ies to rectify the situa-
tion by changing the values of the farmers
towards a more favourable state to increase
production and accumulate wealth should
consider these factors seriously. However,
any move to change the values of the farmers
without the necessary structural changes in
the society would prove futi le. Efforts to
change the values of the farmers should be
done in concert with the necessary structural
changes.  I t  must  be borne in mind that  the
massive task of changing the value system of
the farmers is not an overnight affair. It takes
time and a lot of efforts.

Based on the third factor. the
experience or non-experience of farmers
planting tobacco for the MTC, supervisory
and extension roles should be stepped up by
the relevant authorit ies. All aspects of the
cultural practices of tobacco growing must be
disseminated to the farmers along with the
advantages of such practices. And, to ensure
that the farmers tend to their plants, a
systematic allocation of quota commen-
surate with the labour availabil ity of the farm
household should be introduced.

The risk-aversion strategy carried cut
by the farmers in order to minimize risk is a
system that have been devised by the farmers
to 'adapt themselves to a social system in
which they are unable to participate effec-
tively' (ArrruoorN, 1980). It must not, how-
ever, be dismissed as primitive but rather
should be used by researchers as a platform
to come up with a more sophisticated one.
The farmers have their own rationale in
behaving the way they are and the system
they devised is the best that they could afford
with the present level of technology and the
socio-economic environment that thev l ive
in .

Lastly, but certainly not the least, a
system of incentive should be worked out for
the farmers. As it is, there is no proper
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reward system for the farmers for leaves sold
from topped plants. The farmers, in the
present system, are mainly seen only as mere
producers of green leaves and they have
never been integrated into the mainstream
activit ies of the tobacco industry. A syste-
matic reward system such as higher price
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SUMMARY

Topping and desuckering of tobacco plants is a recommended practice towards the production of

high quality cured leaves. However, the majority of farmers still show reiuctance in adopting the practice

despite the efforts of the various agencies to encourage it. Lack of manpower aside, there might be other

factors contributing to this situation. This study is an attempt to identify the factors leading to the 'non

topping'behaviour of the tobacco farmers. A multi variate statistical grouping techniqub, the Automatic

Interaction Detector (AID). is used in the analvsis.
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COMPUTER PROGRAMS

Procedure SEARCH of the Software
Package OSIRIS IV developed by the
Institute for Social Research. Universitv of
Michigan.

APPENDIX I

LIST OF PREDICTOR VARIABLES

V3* AGE
V4 MEMBERSHIP IN ORGANIZATIONS
V5* LEVELOFEDUCATION
V6 LANGUAGE USAGE
V7* FAMILYSIZE
V8 NON-SCHOOLING F'AMILY MEMBERS
V9 SEX
V1O* INCOME BEFORE PLANTING TOBACCO
V11* INCOME AFTER PLANTING TOBACCO
VI2 YEARS PLANTING TOBACCO
V13* EXPERIENCE WITH MTC
V74 PRIMARY OCCUPATION
V15* SECONDARYOCCUPATION
v16 NO. PLANTS FrRST SEASON (1980-81)
VI7* COMPARED TO QUOTA
V18 OWN/RENTED LAND
V19* NO. OFPLOTS PLANTED
V2O* DISTANCE OF PLOT FROM HOME
V27* DISTANCE FOM COMPANY
V22* PERSONS WORKING IN PLOTS
V23 FREQUENCY VISITS BY COMPANY'S PERSONNEL
V24* METHOD OF PURCHASE
V25 FREQUENCY CHANGING COMPANIES
V26 SELLINGTO OTHERCURERS
V27* USE OFHIRED LABOUR
V28* RECEIM OF PUBLICATION
V29 PERSONS INQUIRED REGARDING PROBLEMS
V3O* VISITS BY LTN PERSONNEL
V31* TALKS/LECTURES
V32 RECOMMENDED PRACTICES BY LTN/COMPANY
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