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Abstract

Three insecticides: Unden 20 (Bayer product) a carbamate,
Elocron 50 W. P (Ciba-Geigy product) another carbamate, and
Gammalin 20 (I.C.I. product) Lindane based insecticide were
evaluated for their post-treatment effects on young cocoa seed-
lings for a period of 19 weeks. The insecticides were applied
by-monthly at the recommended rates for the control of mirids.
The overall performance of the seedlings indicated that Elocron
seemed to induce the most vegetative growth (lateral and termi-
nal bud formation) while Gammalin 20 most suppressed the veg-
etative growth. Gammalin 20 treated plants were therefore wo-
rse off than other plant treated with Unden 20, Eloeron 50 and
even water as control.

The information from the work stresses the point that sele-
ctivity between crop pest or target organisms is necessary and
is as important as-the host plant when we talk in terms of insec-
ticides.

Introduction

Although allusions and references to the indirect or secon-
dary effects of pesticides are found in the literature in great
profusion, few studies have been undertaken for the specific
purpose of determining such effects.
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The result from such few work show that organic and ino-
rganic insecticides have been recorded as having various eff-
ects on different crops. The average trunk circumference of
apple trees treated over an eight year period with copper pho-
sphate, - lime, bentovite, lead arsenate was less than that of
the controls (Thurston and Worthley 1934). Bordeaux mixture
was also observed to decrease yield of tomato plants. This was
attributed to the depression of plant growth (Aberdeen 1952).
Rodrigues, Chen and Smith (1960) evaluated DDT, Dieldrin ani
BHC at both high and low rates. At the high rates of 500 pourds
per acre, root weights of young apple trees were reduced. At
low rates of 100 pounds per acre, an increase in root weight
was observed, BHC and Dieldrin slightly depressed twig grow-
th. Similar varying effect on vegetables, such as cabbage, IEB-,
potato, tomato have been recorded by Edar (1963) and May (19-
64).

The changes that insecticides cause in chemical compositi-
on is of great importance in relating their effects on growth ani
yield of the plants. Their effects may not be readily apparent
but it is to be noted that the insecticides are chemical materials
and may increase adversely or otherwise the quantity existin g
in the plant. The effect on nitrogen metabolism is of importan-
ce as nitrogen has been linked with the _performance of some in-
sects on host plants (van Emden 1969). Similar effect have been
demonstrated for carbohydrates which form the main structural
matter in most plants (Ojo , 1975).

This work is concerned with the indirect effects of insect-
icides on the host plant not with the direct effects these compo-
unds have on the pests themselves. This first part reports wo-
rk on the effect of the insecticides on the vegetative developm-
ent of cocoa seedlings. Further work would analyse similar
effect on growth and yield of mature plants and pods in the field.

Materials and Methods

Six months old F Amazon cocoa seedlings already potted
in black polythene ba~s were re-potted in plastic pots of 25cm
diameter. They were arranged on an open ground where grow-
th records were taken as well as spray operations. Each of
the insecticides were sprayed at their recommended dose for
the control of mirids. Elocron was sprayed at the rate of 2 sp-
oon fulls per 2 gallons of water. (0. 93kg/hectare) Ganunalin at
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the rate of 2 caps per two gallons of water O. 01 litr.es/hect~)
and Unden at 2 caps per two gallons of water (2.18 litres/hec-
ate). Each plant was sprayed for about 60 seconds or till fully
drenched. Some plants were sprayed with water as control.

The records taken fortnightly include total leaf number,
leaf area (sq. em) using squared paper. Plant height (em) from
the cotyledonary level to the last leaf flush, was taken using a
meter rule. The plant girth was measured both at the cotyledo-
nary level and at half way up the plant using a vernier calliper.
Harvests of the plants were carried out on five occasions during
which the leaves were severed from the stem and the fresh wei-
ght obtained. The stem (from the cotyledonary level to the tip)
was also weighed fresh. The root was freed from soil particles,
rinsed in gently running tap water and later wiped dry with a to-
wel. The fresh weights (gm) of the plants were recorded while
the dry weights were obtained after oven drying at 1000Cfor 24
hours or till constant weight was obtained. The water content
of the different plant components were obtained as well as that
of total plant. The initial harvest was carried out after 2 weeks
of plant stabilisation. The 1st post treatment harvest was at 10
weeks of insecticide application. Subsequent ones were at 13,
16 and 19 weeks of insecticide application.

The nitrogen and sugar content in the leaves, stem and ra:ts
were determined using the microkjeldah method for the nitrogen
and the phenol-sulphuric acid method (Dubois, Giles, Hamilton,
Robers and Smith, 1956) for the sugar.

Results

Tables 1 and 4 show the different records obtained at the
2nd, 3rd, 4th and 5th harvests while Figs. la, b , and c show
the records for the same periods for the plant height (em) leaf
number and plant dry weight (em). Figs. 2a and b also show tbe
histogram of leaf areas (sq. em) at the two periods (13 and 19
weeks) when records of leaf areas were taken.

Table 5 showed an analy.sis of the whole data taking harvest
periods as blocks there by obtaining an interaction between har-
vests and treatments. The least significant difference (LSD)
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are also provided. Elocron on the whole performed best, sco-
ring 90%while Unden followed with 65%,Water 53%performed
better than Gammalin 20 which had 42%.

Tables 6a, b, c , d , show the relative performances of the
insecticide treated plants when scored against each other. The
percentage score showed that Unden and Elocron were identical
initially at about 10 weeks of insecticide application. Gammalin
treated plants were below the other two. At the 3rd harvest,
i.e. 16 weeks of insecticide application Elocron had a perform-
ance of 86.9"10 while Unden had 72.3%, Water 56.5% and Gammal-
in 36.8%. The depressive effect of Gammalin 20 on the vegeta-
tive growth of the seedlings had become acute •. At the 4th har-
vest, Elocron maintained its lead with a score of 84.7% follow-
ed by Unden, Water and Gammalin 20 with 68.0, 61.3 and 33%
respectively. At the final harvest, Le. after 19 weeks of fort-
nightly insecticide application Elocron still had 88.1% score,
followed by Unden (62%),Water (53%)and Gammalin 20 (50'10).

Although the water content of the different components are
included in the result and scored, and the watering of the plans
were almost uniform. It was not an initial part of the experime-
nt. This may therefore make the scoring for water content su-
bjective.

It is noteworthy that Unden consistently had higher water
content in the leaf, stem, root and finally in the total plant than
all the other insecticides.

The formation of lateral and terminal bud is desired in the
cocoa plant but an excessive formation may be disadvantageous
most especially at the seedling stage. The condition in the Ga-
mmalin treated plants is therefore undesirable as the tip of the
plants became hydra-headed.

The trend shown by the insecticides indicate that Elocr-on
continued to significantly increase the total wellbeing of the se-
edlings (Table 6). Gammalin 20 showed a downward trend while
Unden and water maintained a middle course as shown in Fig. 3.

The nitrogen contents of the leaves at the final harvest sh-
owed that total soluble nitrogen were not particularly different
in all the treatments (0.04% in the Gammalin treated plants 0.036
in the water treated plants 0.04% in Unden and 0.04% in Elocron
treated plants). Soluble carbohydrate was highest (0.09%) in
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Gammalin treated plants but low in the other treatments (0.007%
in water, 0.012 in Elocron and 0.005%in Unden treated plants.
Further work is still needed in the analysis of the plants before
a confirmed view of the chemical change in the plants can be rrade ,

Discussion

Pesticides are toxic materiAls intended to be physiologica-
lly active only within the target organism. Their successes lie
in their being toxic to pests and relatively non-toxic to treated
crops. In most cases, technical data by manufacturers hold to
the widely essumpttonthat pesticides do not have effects on the
plants being treated. As most of the early tests on such mater-
ials are often carried out partially, there is need to rea ppr-aise
them under various conditions; such as the laboratory, the nur-
sery, in the field, under real tropical conditions and In most
cases in farmers farms. Gammalin was never recommended for
use on cocoa seedlings and its adverse effect on seedlings has
been confirmed by this experiment. It is however notworthy
that Elocron increased the plant growth making the plants gre-
en and luxuriant. The fairly wide leaves would increase photo-
synthesis and result in high dry matter production. Unden 20
produced similar growth performances to Elocron. Didimac 25
has always been used in control of mirids on young cocoa. The
presence of DDT in this chemical may make its future use doub-
tful while Elocron and Unden may be good counterparts as they
have been proved to control mirids, on cocoa (Collingwood 1971
Omole 1972). Elocron was experimentally observed to control
grasshoppers - Zonocerus variegatus (Youdeowei, pers. comm.)
and Anomis leona (Ojo, 1977) amongst others. Unden does the
same work against the insects but its performance on the young
seedlings under glass house was on the overall second to Eloc-
ron.

The need to look for insecticides that would be effective in
areas where Lindane resistant insect pests exist is as import-
ant as finding insecticides that would have no adverse effect on
young seed ltng which are interplanted with old cocoa during the
rehabilitation periods. .

. In the young s.eedlings, Elocron and Unden increased vege-
tatfve growth. It 1S hoped that this would not be adverse on
quality of beans as recorded in the technical data. For instan-
ce, Gibberellic Acid (GA)was observed to stimulate vegetative
growth on several plant species, unfor-tunately , the sugar mea-
nt f,?r th~ fruit were probably directed to the formation of veg-
etat'ive tt ssue s and the fruits were observed to lack sweetness.
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Summary

The literature on the effect of insecticide on plant growth
and yield has been reviewed. Young seedlings of F1 Amazon
cocoa were sprayed bi-monthly with three insecticH1es: Elocr-cn,
Unden and Gammaliri at the rate recommended for use against
cocoa mirids while wetc r was sprayed as control.

On the overall, Elocron seemed to stimulate the greatest
plant growth followed closely by Unden ,

Gammalin treated plants were however least stimulated and were
smaller than water. treated plants.

The chemical contents (soluble nitrogen and carbohydrate) how-
ever showed no difference.
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Table 1

Performance of seedlings used for the insecticide
tests at 10 weeks

Parameter/ Elocron Gammalin Unden WaterInsecticides 50 w. p. 20 EC 20 EC

Girths at cotyledonary 1.04 1.07 0.92 1.00
point (cm)

Girth half way up plant 0.69 0.64 0.60 0.65(ern)

Leaf fresh weight (gm) 19.95 16.58 17.72 18.45
Leaf dry weight (gm) 8.73 8.51 7.27 9.12
Water in leaf % 55.82 45.29 54.40 .47.66
Stem fresh weight (gm) 25.19 10.39 28.79 20.99
Stem dry weight (gm) 11.39 7.89 12.67 11.13

Water in stem % 53.06 21.69 55.86 45.34
Root fresh weight (gm) 22.41 36.19 25.39 24.43
Root dry weight (gm) 10.09 13.57 9.90 11.22
Water in root % 53.61 61.92 58.49 53.60
Total plant fre sh weight 54.16 42.96 56.25 49.27(gm)

Water in total plant % 69.56 63.17 71.69 63.86
% plant with new flushes 92.50 37.50 75.00 75.00
Unwanted lateral buds 30.00 77.05 25.00 30.00
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Table 2

Performance of seedlings used for the insecticide
tests at 13 weeks

Parameter/ Elocron Gammalin Unden Waterlnse cticide s 50WP 20 EC 20 EC

Girth at cotyledonary point 1.19 1.06 1.10 1.06
(em)

Girth half way up plant (em) .756 .674 .722 .682

Leaf fresh weight (gm) 33.82 10.61 26.71 '29.03
Leaf drywweight (gm) 12.87 4.60 10.50 10.16
Water in leaf % 61.93 55.38 60.65 64.90
Stem fresh weight (gm) 27.31 16.62 25.61 22.17
Stem dry weight (gm) 8.404 5.404 7.71 6.62

Water in stem % 69.30 67.11 69.95 70.03
Root fresh weight (gm) 39.72 38.52 39.43 32.11
Root dry weight (gm) 11.07 10.31 8.73 8.63
Water in Root % 72.15 72.67 74.88 73.07
Total plant fre sh weight 100.86 65.74 91. 76. 83.26
Water in total plant 67.79 65.05 68.49 68.05
Plant with new flushes % 57.10 68.00 80.00 56.00
Unwanted lateral buds % 23.8 84.00 28.00 28.00
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Table 3

Performance of seedlings used for the insecticide
tests at 16 weeks

Parameter/ Elocron Garnmalin Unden WaterInsecticides 50WP 20EC 20 EC

Girth at cotyledonary 1.22 1.09 1.13 1.16
level (em)

Girth half way up plant (cm) .804 .660 .714 .758
Leaf fresh weight (gm) 31.04 11.37 25.19 29.98
Leaf dry weight (gm) 12.38 4.75 9.53 11.34
Water in leaf % 60.108 57.05 61.75 61.89

Stem fresh weight (gm) 32.63 18.45 29.19 24.91
Stem dry weight (grri) 10.61 5.58 8.40 7.47
Water in stem % 67.39 70.24 71.33 69.59
Root fresh weight (gm) 51.29 31.75 44.85 40.33
Root dry weight (gm) 15.88 8.86 11.26 11.81

Water in Root % 68.95 72.13 75.22 70.99
Plant fresh weight 114.93 61.57 97.03 95.22
Water in total plant % 65.41 66.47 69.43 67.49
Plant with new flushes % 100.00 60.00 100.00 80.00

Unwanted lateral buds % 30.00 100.00 30.00 30.00

\
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Table 4

Performance of seedlings used for the insecticide
test at 19 weeks

Parameter/ Elocron Gammalin Dnden WaterInsecticides 50WP 20 EC 20 EC-

Girth at cotyledonary 1.27 1.30 1.19 1.24
point (em)

Girth half way up plant (ern) .818 .850 .718 .784
Leaf fresh weight (gm) 36.97 14.92 28.44- 26.71
Leaf dry weight (gm) 14.74 6.95 11.58 11.60

Water in leaf % 60.11 51.98 59.39 56.57
Stem fresh weight (gm) 36.18 29.00 27.97 29.66
Stem dry weight (gm) 12.04 9.87 8.39 10.66

Water in stem % 66.75 64.94 70.03 64.25
Root fresh weight (gm) 39.93 42.75 37.33 35.87
Root dry weight (gm) 14.75 15.87 10.73 13.93
Water in root % 63.08 62.25 71.91 61.26

Total plant fresh weight 113.07 86.67 89.28 92.24(gm)

),'ater in total plant 63.31 59.72 67.11 60.69

?lant with new flushes 40.00 0.00 60.00 0.00
-_-nwantedlateral buds 40.00 80.00 20.00 40.00
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Table 5

Total performance of all seedlings used for the

test after 19 weeks of insecticide application

Parameter/ Elocron Gammalin Unden Water LSInsecticide 50WP 20 EC 20 EC

Girth at cotyledonary 1.17 1.13 1.08 1.11 O.point (crn)

Girth at halfway up plant 0.76 0.71 0.69 0.72 O.(cm )

Leaf fre sh weight, (gm) 30.40 13.36 24.52 26.04 3.
Leaf dry weight (gm) 12.17 6.20 9.72 10.55 1.~
Water in leaf % 59.49 52.42 59.05 57.76 3. ~
Stem fresh weight (gm) 30.32 18.61 27.84 24.42 4. (

Stem dry weight (gm) 10.61 7.18 9.29 8.96 1. :
Water in stem % 64.12 55.99 66.79 62.30 3'-

Root fresh weight (gm) 38.33 37.30 36.75 33.18 4.-

Root dry weight (gm) 12.95 12.15 10.15 11.40 2.
Water in root % 64.44 67.24 70.12 64.74 2.
Total plant fresh weight (gm)99.11 69.28 87.44 83.65 11.
Total plant dry weight (gm) 35.74 30.32 29.51 30.92 3.
Water in total plant % 62.65 58.55 65.32 61.37 2.
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Table 6

Total scores (performance) of seedlings treated
with insecticide

(a) 2nd harvest (10 weeks)

Insecticide s Scores

4 3 2 1,
Elocron 50 5 7 5 1 = 72.2%

c Gammalin 20 6 0 2 10 = 52.7%

c Unden 20 5 8 2 3 = 70.8%

- Water (control) 2 5 7 4 = 54.1%-
'-
- (b) 3rd harvest (13 weeks)-·-
~·~ Insecticide Scores

• C
4 3 2 1

Elocron 50 14 1 3 1 = 66%
c·-

• C
Gammalin 20 0 3 3 13 = 28%

c Unden 20 3 12 3 1 = 55• L

·- Water (control) 2 5 8 4 =43
.f

(c) 4th harvest (16 weeks)

Insecticide Scores

4 3 2 1

Elocron 50 14 0 1 3 = 84.7%
Gammalin 20 0 1 4 13 = 33.3
Unden 20 3 9 4 2 = 68.0
Water (control) 4 6 8 0 = 61.3
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(d) 5th harvest (19 weeks)

lnsectfdde ~
4 .3 2 i

Elocron 10 9 0 0 = 88.1%

Gammalfn 20 4 0 7 8 = 50.0

Unden 20 5 5 3 6 - 61.8

Water (control) 0 6 9 4 52.6
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