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Effect of Chlorpyrifos on Oil, Protein, Minerals and Antinutritional Factors of Cottonseeds
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Faculty of agriculture, University of Khartoum, Khartoum north 13314, Shambat, Sudan

Abstract: Two Field experiments were carried out during the season 2002 / 2001 and 2001 / 2002 to investigate
the effect of the insecticide Chlorpyrifos on cottonseed quality of Barakat-90 and Barac-67 cultivars. Three
concentration levels of this insecticide were applied on field grown cotton. Oil, protein, minerals content were

determined as well as the antinutritional factors content of cottonseeds. The results showed sigmficant increase
in cottonseed oil of Barakat-90 as influenced by different levels of treatments. While no significant difference
was observed in Barac-67. Protein content increased significantly in cottonseeds of both cultivars. In contrast

significant reduction n tanmin content was observed for both cultivars, while no significant change was noticed

m phytic acid for Barac-67 cultivar. Moreover the change in minerals of the cotton seeds showed no consistent

pattern as influenced by different treatments.
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INTRODUCTION

Cotton (Gossypiwm sp.)is one of the major cash crops
grown in Sudan. Right from seed germination to maturity,
this crop is heavily attacked by many serous pests.
Insecticides from different chemical classes are generally
used to control these pests'. Although the primary effect
of these insecticides is supposed to be on the insects,
some of these chemicals may have side effect on the
treated plants These effect may be directly through their
interaction with biochemical and physiological pathways!
or indirectly by the reduction of the effects of the insects
on the plants physiclogy and biochemistry™ Many
studies were carried out to investigate the effect of
different biochemical

and seeds

different pesticides on the

of leaves, fruits
2.4,5]

horticultural and fields crops®®*".

constituents of many
The objective of tlus study was to investigate the
changes in cottonseeds oil, protein, minerals and anti-
nutritional factors, in response to the treatment with an
organophosphorus  msecticide chlorpyrifos which 1s
commonly used in irrigated cotton in Sudan.

MATERIALS AND METHODS

The seeds of two cotton cultivars, Barakat-90 and
Barac-67, were obtained from cotton breeding department,
The

local

agricultural Research Corporation. insecticide

chlorpyrifos was purchased from market.
Chlorpyrifos analytical standard was obtamed from the
pesticides formulation laboratory, Agricultural Research

Corporation.
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Two successive field experiments were carried out
during the seasons 2002 / 2001 and 2001 / 2002 in the
research farm of the Faculty of Agriculture, University of
Khartoum, Shambat. The experimental areca of both
experiments was divided mto 24 plots, the area of each
plot was 5x5 m’ each plot consists of five ridges, the
length of each was four meters, spacing between ridges
was 70 cm , and between holes was 50 cm. The seeds of
two cotton cultivars, Barakat-90 and Barac-67, were sown
on the 7th day of August. The experiments were irrigated
weekly and fertilized with urea at a rate of 60 Kg / feddan,
five weeks after sowing. Thinmng, weeding and other
cultural practices were carried out as recommended™. The
insecticide  chlorpyrifos was applied at three
concentration, recommended dose, 1.5 and two folds the
recommended dose. Treatments were replicated three
times in a randomized complete block design .Samples
from each plot were harvested manually.

The harvested samples were delinted mechanically,
however, the delinted seeds of Barac-67, were treated with
50% aqueous sulphuric acid to remove the fuzz following
the procedure described by The seeds were milled,
mixed properly and for chemical analysis.

crude oil. Total crude proten
samples were estimated according to Official Methods of
analysis®!, Calcium, sodium, potassium, iron, copper and
manganese were estimated in mg/ 100 g by atomic
absorption spectrophotometer ( Perkin Elmer model 3110)
according to the method described by Tannin content
of cotton seeds samples was estimated wsing the
medified vanillin- HC1 in methanol method described by !?
using spectrophotometer ( Pye unicam sp6- 550) at 480
nm.

of cotton seeds
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Statistical analysis: Results were statistically analyzed
using General Linear Model Procedure described byl
Duncan’s Multiple Range Test was used for means
separation.

RESULT AND DISCUSSION

Figures 1 and 2 show the effect of different levels of
treatments on the cottonseed oil content of Barakat-90
and Barac-67 cultivars, in the first and second seasons.
The results indicated that, o1l content of cottonseed of
both cultivars m the first seasorn, was sigmficantly higher
than the untreated control. However, in the second
season, no significant differences was observed, with
exceptions of the third level .These findings are not in
agreement with those obtained by!"?, who reported that
application of pesticides usually causes reduction in
cottonseed oil content. Tn addition to that, it was reported
that most organophosphorus msecticides mhubit lipid
biosynthesis in plant tissues'”. The oil content of
Barakat-90 cultivar in both growing seasons with all
treatments was significantly higher than that of Barac-
67 cultivar. This may be attributed to genetic factors.
Palm et @l " reported that variety and environment have
a highly significant influence on cottonseed oil.
Moreover, found that G. hirsutum seed o1l content was
significantly higher than of G. barbadense variety.
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Insecticide treatment

Cy: Control , Dy;. Recommended dose of insecticide, D;4: 1.5 fold dose of
insecticide, TDz: Double dose of Insecticide (Barakat —first season),D
Recommended dose of insecticide, D4y 1.5 fold dose of insecticide, D 4
Double dose of insecticide (BRarac-First season) (3 Control , Dy
Recommended dose of insecticide, D3y 1.5 fold dose of insecticide, Dss:
Double dose of insecticide (Rarakat — second season), Cy Control , Dy

Recommended dose of insecticide, Duy: 1.5 fold dose of insecticide, Dus:
Double dose of insecticide (Barac —second season),

Fig. 1: Effect of Insecticide treament on oil content of
cottonseeds

Effect of different levels of chlorpyrifos, on protein
content of Barakat-90 and Barac-67 cultivars in the first
and second seasons, 18 shown m Fig 2 and 3. Protein
content results of all treatments of both cultivars, in the
first season, were significantly higher than that of the
control, except for the second an dthird level in Barac-
67 1 the second season. These results agree with
those of Chakraborti et ol who observed that the
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Ingecticide treatment

C,: Control , Dy;. Recommended dose of insecticide, Dy,: 1.5 fold dose of
Insecticide, Dy5: Double dose of insecticide (Barakat —first season),Dy:
Recommended dose of insecticide, Dy 1.5 fold dose of Insecticide, Das:
Double dose of insecticide (Barac-First season) C;: Control , D
Recommended dose of insecticide, D1y 1.5 fold dose of insecticide, Das:
Double dose of insecticide (Barakat — second season), Cy: Control , Ty,
Recommended dose of insecticide, Dy, 1.5 fold dose of insecticide, Dys:
Double dose of insecticide (Barac —second season),

Fig. 2: Effect of insecticide treament on protem content
seeds
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C,: Control , Dy;. Recommended dose of insecticide, Dy,: 1.5 fold dose of
insecticide, D;s: Double dose of Insecticide (Barakat —first season),Dy:
Recommended dose of insecticide, T, 1.5 fold dose of insecticide, Dy
Double dose of Insecticide (Barac-First season) Ci: Control , Da.
Recommended dose of insecticide, D1y 1.5 fold dose of insecticide, Das:
Double dose of Tnsecticide (Barakat — second season), Cy: Control , Ty,
Recommended dose of insecticide, Dy, 1.5 fold dose of insecticide, Dys:
Double dose of Tnsecticide (Barac —second season),

Fig. 3: Effect of insecticide treament on tenmins content of
cotton seeds

§4uuo
23000
=
2 2000
51000
0 CT C11D12 D13 C2 D21D22D23 C3D31D32D33 C4 D41D42 D4
Insecticide treatment

C,: Control , Dy, Recommended dose of insecticide, D,,: 1.5 fold dose of
insecticide, D;s: Double dose of Insecticide (Barakat —first season),Dy:
Recommended dose of insecticide, D4y 1.5 fold dose of insecticide, Das:
Double dose of Insecticide (Barac-First season) C;: Control , Dy,
Recommended dose of insecticide, D4y 1.5 fold dose of insecticide, Das:
Double dose of Insecticide (Barakat — second season), C,: Control , Dy, .
Recommended dose of msecticide, D,,: 1.5 fold dose of insecticide, Dy;:
Double dose of Tnsecticide (Barac —second season),

Fig. 4. Effect of insecticide treament on phytic acid
content of cottonseeds
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Insecticide treatment

C,: Control , Dy;. Recommended dose of insecticide, Dy4: 1.5 fold dose of
insecticide, Dz: Double dose of Tnsecticide (Barakat —first season),D :y
Recommended dose of insecticide, D,y 1.5 fold dose of insecticide, Das:
Double dose of Insecticide (BRarac-First season) (3 Control , Dy
Recommended dose of insecticide, D1y 1.5 fold dose of insecticide, Das:
Double dose of Insecticide (Rarakat — second season), Cy Control , Dy
Recommended dose of insecticide, D,y 1.5 fold dose of insecticide, Dys:
Double dose of Tnsecticide (Barac —second season),

Fig. 5. Effect of insecticide treament on calcium content
of cottonseeds

Insecticide treatment

C,: Control , Dy;. Recommended dose of insecticide, Dy4: 1.5 fold dose of
insecticide, Dz: Double dose of Tnsecticide (Barakat —first season),Da;:
Recommended dose of insecticide, D,y 1.5 fold dose of insecticide, D 3
Double dose of Insecticide (BRarac-First season) (3 Control , Dy
Recommended dose of insecticide, D1y 1.5 fold dose of insecticide, D 53
Double dose of Insecticide (Rarakat — second season), Cy Control , Dy
Recommended dose of insecticide, Dy, 1.5 fold dose of insecticide, D 43
Double dose of Tnsecticide (Barac —second season),

Fig. 6. Effect of insecticide treament on sodium content
of cottonseeds

Insecticide treatment

C,: Control , Dy;. Recommended dose of insecticide, Dy4: 1.5 fold dose of
insecticide, Dy;: Double dose of Insecticide (Barakat —first season),D 3
Recommended dose of insecticide, D4y 1.5 fold dose of insecticide, D 4
Double dose of Insecticide (Barac-First season) Ci: Control , Dy

Recommended dose of insecticide, D1y 1.5 fold dose of insecticide, D3
Double dose of Insecticide (Rarakat — second season), Cy Control , Dy

Recommended dose of insecticide, D,y 1.5 fold dose of insecticide, Dys:
Double dose of Insecticide (Barac —second season),

Fig. 7. Effect of msecticide treament on potassium
content of cottonseeds
organophosphorus  msecticide malathion, at low

concentration, has been shown to increase protein
synthesis in plant, moreover, Habiba et al,[] found that
the pesticide profencfos application mncrease the total
protein of potatoes.
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ingecticide, D3 Double dose of Insecticide (Barakat —first season), Dy :
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Fig. 8 Effect of insecticide treament on manganese
content of cottonseeds
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C,: Control , D,;, Recomnmended dose of insecticide, Dy,: 1.5 fold dose of
insecticide, D;s: Double dose of Insecticide (Barakat —first season),Dy:
Recommended dose of insecticide, T, 1.5 fold dose of insecticide, Dy
Double dose of Insecticide (Barac-First season) Ci: Control , Da.
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Fig. 9. Effect of mnsecticide treament on won content of
cottonseeds
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Fig. 10: Effect of insecticide treament on copper content
of cottonseeds
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However, in all treatments protein content of
Barac-67 was sigmficantly higher than that of Barakat-90.
In both seasons, and for both cultivars, only slight
differences in protemn were observed between different
types of pesticides and among their different level of
concentrations for the same cultivar. This finding
confirmed what was reported by Penday and who stated
that any mcrease in cottonseed protein will result in
relative reduction m o1l and vice versa.

Figure 5 and 6 illustrate the results of tannins content
of cottonseeds for Barakat-90 and Barac-67 cultivars, as
affected by chlorpyrifos, in the first and second season.
Tt is apparent from these results that, tannins content of
Barakat-90 and Barac-67 cultivars, in the first season, in
all treatments was sigmficantly lower than that of the
control, except for the third level of Barac-67. This was
similar to the observations of Yokoyama et al.™ who
reported that methylparthion caused slight depression in
tannin concentration of cotton plant.

In both seasons, tammins content of Barac-67 cultivar
with all treatments was significantly lugher than that of
Barakat-90 cultivar. This may be attributed to varietal
differences.

While for phytic acid as shown in Fig.7 and 8 both
increase and reduction of phytic acid was observed
compare to the control. Modgil ef af.," stated that the
mfestation of crop with insect had mereased phytic acid.
While Jood et @l.® reported that infestation of insect,
caused reduction in phytic acid of maize,

The effect of different levels of chlorpyrifos on
mineral content is shown in Fig. 9 and 10 in both seasons
and for cultivars. It can be seen from these figures that
significant reduction was observed in calcium, which was
in harmony with what was reported by who observed
that calcium uptake decreased in cotton plant treated with
chlordimeform insecticide. While for sodium, potassium,
manganese, iron and copper no consistent pattern of
change was observed. These variation may be closely
related to the effect of insecticides on msect infestation
Modgil™ reported that infestation of mung pea and
pigeon pea with pulse beetle, increase iron content in its
seeds.

CONCLUSIONS

Sigmficant changes in chemical constituents of
cotton seeds is observed as a result of insecticide
treatment, some changes have no consistent pattern.
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