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1- ggﬁlxsis of the soil uged:

Anglysis of the g0il used in all experiments:

a)_Mechanical apalysis

Glay % 6302
ailt % 28,0
gand % 8.8

type of soil clay soile

b Microbical analysis

Total microflora / 1 gram 1730,000
Actinomycetes / gram 763,000
Tungl / gram 50,000

4) Chemical analysis

PH ToT

Electric conductivity 0.14
CO;- mege/b 2.10
ca’t meg./L 0.63
Nat meg./L 1.96
SO, meg./L 0.17
¢1~ mnmegl./L 0.57
Mg™ meg./L 0.17
k¥t meg./L 0.08

fect of insecticide residues in soil on broad beans

2- Ef

(Vicia fabe L.)




8a) Effect on zermination:

Teble (1) and Figure (1) indicete that decamethrin
did not affect germination. The percentage of germination

varied between 95~100% at all concemtrations used.

Same results were obtained by cypermethrin, while in
the case of fenvalerate the percentage of germination decre
eaged at all the concentration tested. The percentage of

decrease varied between 5 to 15%.

Triazophos had an adverse effect on germination. The
percentage of decrease varied between 5 to 17%. This
effect on germination was noticed at all concentrations

used,

Mephosfolan caused a decrease in the percentage of
germination at concentrations 20, 40 and 80 ppm, while

it had no effect at the other concentrations.

DDT did not effect the germination at all concentra-
tions tested except at concentration 20, and 40 Ppm.

Results tabulated in table (2) and fig. (2) indicated
that disulfoton and demeton severly decreased the percen=
age of germination. At high concentratiens more than 30 ppm,

the percentage of decrease varied between 20 to 30%.

Lindane had no effect on germination when its concent-
ration was less than 30 ppm. But at high concentrations (40
and 50 ppm.) the percentage of decrease was about 15%.
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Fig.( 1 ) Effect of some insecticide residues on

germination of broad bean Vicia faba .




TABLE ( 2 ) : Effect of some inseoticide residues on

germination of broad bean Vicia faba L.

LINDANE DISULFOTON DEMETON
CONCENTRATION
OF g g §
ol o~ La)
INSECTICIDES v 9 'E o " 2
S o o =] ad
IN o [ 4 Q - Q
E 8 g8 E 8
s 9 o o s 9
( ppm ) B A B A ™ A
W W WO W B
5 100 00 100 00 100 00
10 95 =5 95 -5 100 0O
20 100 00 95 <5 85 . -15
30 100 00 80 -20 80 =20
40 8 -15 75 25 70 -30
50 85 -15 80 =20 70 =30
Check 100 00 100 00 100 00
=+ =+ F ¥ 1 T =====_—.====L=======a=====:===============
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Fig.( 2 ) Effect of some insecticide residues on

germination of broad bean Vicia faba .
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b) Effect on the growth:

Results tebulated in table (3) and fig.(3 & 4)
showed that both decemethrin and cypermethrin increased
the length of stem at all concentrafions uged except at
the rate of 100 ppm in the case of cypermethrin. The
length of root, however, was decreased by all the concen-

trations used of both insecticides.

The renge of decrease varied between 144% to 28.9%
in cage of cypermethrin figure (5), while in decamethrin
treatments the range of decrease varied between 9.8% to
20.7%.

Statistical analysis of variance indicated that
decamethrin caused & significat increase in stem growth

Bt p =3 0.01.

There was a highly significant difference between
check and (60 & 80 ppm) cencentratien, & significant
difference between check and 40 ppm concemtration and
between 100 ppm and (60 & 80 ppm) concentration, a non
significant difference between check and (10, 20, 40 &
100 ppm) concentration and between 10, 20, 40 and 100 ppm

concentrations in the case of decsmethrin.

The increase recorded when cypermethrin was used was

not significant statistically.
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Fig.( 3 ) Effect of some insecticide residues on stem

growth of broad bean Vicia faba .
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Fig.(4) Effect of some insecticide residues on root

growth of broad bean Vicia faba .
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Statistical analyseis of vaerience indicated that
cypermethrin significantly decreased root growth, while

Becamethrin did not.

The decrease recorded with cypermethrin was gsignifi-
cent at p = 0.01 and concentration of 40 ppm. There was &
significant difference between check and (10, 20 & 100 ppm)
concentrations, while the difference between check and (60
& 80 ppm) was not aignificant stetigtically. There was &
non significant difference between all concentretions used

from 10 to 100 ppme.

Results in table (4) and figure (3 & 4) indicete that
toth fenvalerate and triazophos decreaged the length of
gtem. The stem length decreaged at all concentretions when

compared with the check

The percentage decrease wag high in the case of
triazophos, figure (6), 1% veried between 10.8 to 31.3%,
while the percentage of decrease in the case of fenvalerate

varied between 1.9 to 18.9%.

The two insecticides ugsed also supressed the growth

of rootse. The affect increased by the increase of concentra-
tion,it varied between 9,6% to 33.4% in case of fenvalerate,
vlhile in the cese of triazophos the gupressing effect became

apparent only at high concentrations (80 & 100 pPpm) .




Fig. ( 5 ) Effect of Cypermethrin on stem and root growth
of broad bean Vicia faba L.

Fig. ( 6 ) Effect of Triazophos on stem and root growth
of broad bean Vicia faba I..
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Analysis of variance indicated that fenvalerate and

ot

Flazophos produced highly significant decrease in both stem
epd root length.

There was & highly significant difference between
check and 100 ppm concentration, and between 100 ppm and (20
&| 40 ppm) concentration, a significant difference between
check and (60 & 80 ppm) concentration, bétween 100 ppm and
1p ppm concentration, and between 20 ppm and (60 & 80 ppm)
cpncentration, non significant difference between check and
(1O, 20 & 40 ppm) concentrations,between (10, 20 & 40 ppm),
bptween (10, 40, 60 & 80 ppm) concentrations, and between
(

b0, 80 & 100 ppm) concentrations, in case of Penvalerate.

Triezophos causedgignificant redéction in stem length

et p = 0.01 with all concentrations used frem 10 to 100 pPpm,

There was a highly significant difference between check and
(10 to 100 ppm), between 100 ppm apd (10 & 20 ppm). There
wgs a significant difference beiween 80 ppm and 40 ppm, 60
rym and 20 ppm, and & non significant_difference between

(30, 20 & 40 ppm), between (10, 20, & 60 ppm), between (60

& |80 ppm)}, between (80 & 100 ppm), fenvalerate reduced
significantly the root length at p = 0,01 when cencentrations
240 to 100 ppm were used.

There was & highly significant difference between check
afd 20 to 100 ppm concentration, and between 100 ppm and
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(10 & 40 ppm), a significant difference between 10 ppm
and (60 & 80 ppm), between 100 ppm and 80 ppm, a non
gignificant difference between check and 10 ppm, between
(10, 20 & 40 ppm), between (20, 40, 60 & 80 ppm) and
between (100 & 60 ppm).

Triazophos significantly reduced root growth at
p = 0.01 with concentrations 80 and 100 ppm. There wasg
a éignificant difference between check and (80 & 100 ppm),
between 100 ppm and 10, 20, 40 & 60 ppm), and between 80
and (20 & 40 ppm), at p = 0,0],a8 significant difference
between 10 and 80 ppm, at p = 0,05, and a non significant
difference between (check, 10, 20, 40 & 60 ppm), between
60 and 80 ppm, and between 100 and 80 ppm.

The effects of mephosfelam and DDT on the stem and
root growth of broad bean grown in pelluted soils is given
in table 5 and figures 3 & 4.

Mephosfolan increased the stem length at cencentra-
tions ranging between (10 - 60 ppm). The increase of
concentration beyond this level caused a decrease in stem

length (80 and 100 ppm).

Figure (7) indicate that mephosfolan had a phytotoxic
effect on broad beens., At high concentration more than 40

ppm, the edges of plant leaves were burnt.

DDT decreased the stem length at all concentrations
used. The percentage of decrease varied between 4.5% to
17.3%.
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Mephosfolan increased the root length figure (7
at low concentrations (10, 20 and 40 ppm), while it
shightly decreased the root 1ength at the other conc-
ehtrations. DDT decreased the root length figure (8)

k a11 concentrations tested and this decrease varied

{n

vetween 7% to 26,.3%.

Analysis of variance indicated that DDT significa-
ntly'decrease both stem and root growth, while mephosfolan

did not.

DDT caused highly significant decrease in stem growth
gt 60, 80 and 100 ppm. The decrease at 10, 20 and 40 ppm
wWas not significant. There was & sgignificant difference
Hetween 60 ppm and (20 & 40 ppm), between (40 & 100 ppm),
dnd between (40 & 80 ppm), & non significant difference
Hetween (10, 20 & 40 ppm), between (60, 80 & 100 ppm)
Yetween (20, 100 & 80 ppm), and between (10, 80 & 100 ppm.

DDT caused a highly significant decrease in root growth
4t 100 ppm and a significant decrease at 80 ppm compared to
{4he untreated check., The difference between treatments rece-
{ving 100 ppm and the receiving 10 and 20 ppm was also
gignificant. Non significant difference were found beiween
10, 20, 40, 60 & 80 ppm), between (check, 10, 20 & 40 ppm)
4nd between 100 ppm and (40, 60 & 80 ppm) concentrations.




Fig. ( 7 ) Effect of Mephosfolan on stem and root growth
of broad bean Vicia faba L.

Fig. ( 8 ) Effect of D D T on stem and root growth of
broad bean Vicia faba L.
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Results presented in table (6) and fig. (9) & (10)
indicate that lindene had geverely affected the growth
of root. It decreased the length of root by 89.2% at

concentration 50 ppm. (fig. 10) .

At all concentrations tegted lindane decreased the

growth of root. It jnhibited the secondary root development .

It is clear also from the same table and figures that
lindane decreased the.stem growth at all concentrations
tested while disulfoton and demeton had slight effect on

gstem growth.

Phytotoxic effect of lindane was clear. At high concen-
trations the stem was stunted, and the leaves were twisted.
Browning of parts of leaf edges was observed and small brown

spots in the middle of the leaves appeared

The root growth was conspicuously inhibited specially at
nigh concentration. Club-shaped tips of the root appeared at
concentrations more than 20 ppm. The insecticde inhibited

secondary root development (figure 11).

Digulfoton decreased the growth of leaves and stem,
figure(12), However the plants appeared te be more heathly
at all concentrations tested. No phytotoxic effect was

detected on the vegetative parts.
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Fig. ( 10 ) Effect of some insecticide residues on root
growth of broad bean Vigcia faba .




Fig. ( 11 ) Effect of different concentrations of
lindane on the growth of broad bean.

Fig. ( 12 ) Effect of different concentrations of
disulfotonon the growth of broad bean.
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Disulfoton inhibited root growtﬁ but without any

t on secondary root development. It was noticed

deve

ppm)

howe]:r“uumitinduced some increased in secondary root

pment specially at the low concentrations of (5

bnd high concentration of (50 ppm).

Demeton decreased the growth of root (figure 13)

at alll concentretions tested. The percentage of decrease

was proportional to the increase concentration. At (50

ppm)

bhe root growth was decreased by 49.7%, compared to

checkl This insecticide had = slight depressing effect

on gt

nirat

devel

on th

pm growth which was noticed at most of the conce—

lons used.

Pemeton had nearly no effect on secondary root

¢pment and caused no remerkable phytotoxic effects

¢ leaves.

Jtatistical analysis of variasnce indicated that

lindarle decreased stem growth at all concentrations

tested and the decrease was highly significant.

Qhere was a highly significant difference between

check
(15,

nd all concentrations tested, between 5 pPpm and
J:, 40 & 50 ppm), between 10 ppm and (15, 30, 40

50 ppn), between 15 ppm and (20, 40 & 50 ppm), between
20 ppm| end (30, 40 & 50 ppm), between (30 & 50 pprm) and




Fig. ( 13 ) Effect of different concentrations of
Demeton on the growth of broad bean.
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between (40 & 50 ppm),.a significant difference between

(15 & 30 ppm), and between (30 & 40 ppm), & non signifi-

cent difference between 5 ppm and (10 & 20 ppm), and bet-
ween (10 & 20 ppm).

Lindane decreased root growth at all concentrations

tegted and the decrease was highly significant.

There was & highly significant difference between
check and a1l concentrations tested, between 5 ppm and
(10, 20 & 50 ppm), between 10 ppm and (15, 20, 30, 40 &
50 ppm), between 15 ppm and (20, 30, 40, & 50 ppm), betw-
cen (20 & 50 ppm); between (30 & 50 ppm) and between (40
& 50 ppm), a significent difference between 5 ppm and (15,
30 & 40 ppm), & non significant difference between 20 ppm
and (30 & 40 ppm) end between (30 & 40 ppm).

Disulfoton caused & highly significant decrease in

stem growth at the concentration of 5 ppm only.

TPhere was & highly significant difference between
(check & 5 ppm), between 5 ppm and (20, 30 & 50 ppm),
between 10 ppm and (20, 30 & 50 ppm), a significant
aifference between (5 & 40 ppm) and between (30 & 40 ppm)
a non significant difference between check and (10, 20,

30, 40 & 50 ppm), between (5 & 10 ppm), between (10 &
40 ppm), between 20 ppm snd (30, 40 & 50 ppm), between
(30 & 50 ppm), and between (40 & 50 ppm).
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The same insecticilde produced & decrease in root
growth et all concentrations tegted and the decrease

was highly gignificant,

There was & highly gignificant difference between
check and all concentrationstested, & gignificant 4if-
ference between (5 & 20 ppm), between (10 & 20 ppm)
end between 20 ppm and (40, 50 ppm), & non gignificant
difference between 5 ppm and (10, 30, 40 & 50 ppm) »
between 10 ppm and (30, 40 & 50 ppm), between (20 & 30
ppm) end between (30, 40, 50 ppm).

The increase in stem grovith noticed with demeton
at 30 ppm was found to be highly gignificant. It gig=
nificantly increased stem growth at 40 ppm, while at

50 ppm demeton significantly decreaged stem growth.

There was a highly gignificant difference between
(check & 30 ppm), between 5 ppm and_(30, 50 ppm),
bvetween (10 & 30 ppm), between (20 & 30 ppm), between
(30 & 50 ppm), end beiween (40 & 50 ppm), & gignificant
difference betweén check and (40 & 50 ppm), between
10 ppm and (40 & 50 ppm) and between 20 ppm and (40 &
50 ppm), & non gignificant difference between check and
(5, 10 & 20 ppm), between 5 ppm and (10, 20 & 40 ppm),
between (10 & 20 ppm) and between (30 & 40 ppm).

-



~51=

Demeton decreesed root growth at all concentrations

tegsted,the difference was highly significent.

There was a highly significant difference between
check and all concentration tested, between 50 ppm and
(5, 10, 20, 30 & 40 ppm) a non significant difference
between concentrations (5, 10, 20, 30 & 40 ppm).

¢) Effect on flowering:

Table 7 and fig. 14 demonstrate the results of
goil pollution with insecticides on the numbers of
flowers produced by broad bean plants. It reveals that
fenvalerate, triazophos and DDT decreased the number of
flowers, The percentage of decrease varied in the.case
of fenvalerate (between 37.4% to 46.4%),in the case of
triazophos it varied (between 26.8% to 41.3%) while in
the case of DIT the range waa between (30,1% to 67.,9%)

The only case where an increase was recorded was

that of mephosfolan at the cencentration ef 10 ppm

only. In higher concentrations there was a decrease

in the number of flowers ranging between 20,2% and 43%.

Statistical enalysis of variance indicated the
presense of a highly significantly decreased in flower-
ing at all concentrationstested with fenvalerate and
triazophos , while IDT &ecreased flowering with high

significances at 20 to 80 ppm concentrations, it
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gignificantly decreased flowering at 10 ppm and 100 ppm.
lephosfolan had no significant effect in increasing the
nunber of flowers at the concentration of 10 ppm. The
subsequent decrease in flowering recorded with 60 ppm
was highly significant. This compound gignificantly
decreased flowering at 80 and 100 ppm. Mephosfolan had
no significant effect in decreasing the nunber of flo-
wers at concentration 80 and 40 ppm. In cage of
fenvalerate there was & highly significant difference
between check and all concentrations tested, but the
differences within the concentrations used were not

gignificant.

There was a8 highly significant difference ﬁetween
all concentrations tested and check in case of triazophos.
No significant differences had been found between all
concentrations tested (from 10 to 100 ppm).

When mephosfolan was used, it caused a highly sign-
sficant difference between check and the concentration
of 60 ppm, between 10 ppm and (60 & 80 ppm), and & sig-
nificent difference between check and (80 & 100 ppm),
and between 10 ppm and (20, 40 &100 ppm). No significant
differenceswere found between check and (concentrations
20 & 40 ppn) or between (concentrations 20, 40, 80 & 100

ppm) « -
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While in the case of DDT there was & highly signif-
jcant difference between check and concentrations 20 ppm
up to 80 ppm, between (40 ppm & 100 ppm), & gignificant
difference between check and (10 & 100 ppm), between 60
ppm and 100 ppm, and between 10 ppm and 40 ppm, & non
gignificant difference between 100 ppm and (10, 20 & 80
ppm), between 80 ppm end (10, 20, 40 & 60 ppm), between
(10, 20'& 60 ppm) and between (20, 40 & 60 ppm) .

d) Effect on the histology of root:

Cross gsection in the broad bean root under the light
microscope (figure 15) show the following histological
gymptoms in the case of lindsne, hypertrophy of cells,
tearing of epidermis and cortex layer and gpreaded necrotic
flecks in the endodermis and pericycle layers, elso prese-
nce of vacugles. Thege symptoms become clear at high conce-
ntrations i.e. 50 and 100 ppme While in tue case of endrin
(figure 16) tissues of the root;:gg}ected at high concentra-

tions (more than 50 pPp™M) . _#he presence of vacuoles, and

necrotic flecks, were observed.

e) Effect on noduletion:

#M
Results tabulated in table (8) and figure (17) show
that decamethrin and cypermethrin jncreased the number of

nodules at all concentrations tested. The percentage of
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Pig. ( 15 ) Transection in a bean root grown in soil
treated with 100 ppm of lindane.

Fig. ( 16 ) Pransection in a bean roet grown in soil
treated with 100 ppm of endrin.
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Fig. ( 17 ) Effect of some insecticide residues on

nodulation of bean Vicia faba.
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increase ranged between (31.5% and 88.3%) in the case
of decamethrin and (12.3% to 92.6%) in the case of

cypermethrin.

While on the other hand fenvalerate, triazophos,
mephosfolan and DDT inhibited nodulation in the root

of broad beans.

At all concentrations the number of nodules
decreased except at concentration 10 ppm in the case

of triazophos and fenvalerate.

The percentage of decrease varied between, (8.5%
$0 26.1%)3 (4.4% to 39.8%); (14.3% to 46.3%), and
(25.9% to 54.2%) in the case of fenvalerate, triazophos,

mephosfolan and DPT regpectivelye.

Statistical analysis indicated that decamethrin
caused highly significant jncrease in nodulation at 10,
20, 40 and 80 ppm concentrations. There was & significant
difference between 10 ppm and (60 & 100 ppm), between
(60 & 80 ppm) and between (80 ppm & 100 ppm), a non sign-
ificant difference between check and (60 & 100 ppm), bet-
ween 10 ppm and (20, 40 & 80 ppm), between 20 ppm and
(40, 60, 80 & 100 ppm) between 40 ppm and (60, 80 & 100
ppm) and between (60 & 100 ppm).

-
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Cypermethrin produced a highly. significant increase
in nodulation at (10 & 40 ppm concentration). There was
a significcant difference between check and 20 ppm, beb-
ween 10 ppm end (60 & 100 ppm), between 40 ppm and (60
& 100 ppm), & non gignificant difference between check
and (60, 80 & 100 ppm), between 10 ppm and (20, 40 & 80
ppr), between 20 ppm and (40, 60, 80 & 100 ppm), between
40'ppm and 80 ppm, between 60 ppm and (80 & 100 ppm), and
between (80 & 100 ppm).

Fenvalerate significantly decreased nodulation at
60, 80 end 100 ppm concentrations. There wag & highly
gignificant dJifference between 10 ppm and (60 & 80 ppm),
there was a significant difference between check and (60,
80 & 100 ppm), end between 10 and 100 ppm, The differences
were not significant between check and (10, 20 & 40 ppm)
between 10 ppm and (20 & 40 ppm), and between (20, 40, 60,
80 & 100 ppm).

Triazophos reduced nodulation ﬁnd reduction was highly
gignificant at the concentration of 10 ppm. When compared
to check also the differences were highly significant bet-
ween 10 ppm and (40, 60, 80 & 100 ppm), between 20 ppm and
100 ppm, between (40 and 100 ppm), & significani difference
was found between (check & 80 ppm), between (10 & 20 ppm),
between (20 & 80 ppm), and between (60 ppm & 100 ppm). The




differences were not significant between check and (10,
20, 40 & 60 ppm), between 20 ppm and (40 & 60 ppm),
petween 40 ppm and (60 & 80 ppm), between (60 & 80 ppm),
and between (80 & 100 ppm) concentrations.

Mephosfolan significantly decreased nodulation at
all concentrations tested at p = 0.0l, The exception.
was at concentration of 60 ppm where reduction was
gignificant at p = 0.05. Therewas a highly significant
difference between check and all concentration tested
except at 60 ppm, between (10 & 60 ppm), between (20
& 60 ppm), between (40 & 60 ppm), between 60 ppm and
(80 & 100 ppm), & significant difference between (10
& 60 ppm), a non significant difference between 10 ppm
and (20, 40, 80 & 100 ppm), between 20 ppm and (40, 80
& 100 ppm), between 40 ppm end (80 & 100 ppm), and

vetween (80 & 100 ppm) concentrations.

"DDT decreased nodulation at all concentrations
tegted and the decrease was highly significant. There
was & highly significant difference between check and all
concentration from (10 te 100 ppm), between 10 ppm and
(40, 60, 80 & 100 ppm), between 20 ppm and (40, 60, 80
& 100 ppm), a significant difference between 100 prm and
(40, 60 & 80 ppm), & non significant difference between
(10 & 20 ppm), and between (40, 60 & 80 ppm) concentrations.
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) Absorption and translocation of ingecticide regidues

by broad bean plants:

Results in table (9) show that both lindane and endrin
were dectected in all samples taken from the different

parts of broad bean plants cultiveted in the treated soils.

Roots contained high quantities of pesticide residues

in both cases than the stem and leaveg.

While the lower leaves contained a high quantity of
endrin than in the other rarts. Stems in both cases were
th~ lowest in their content of insecticide residues.
Lindane was detected in high quantity in upper leaves than

in lower leaves and stems,




TABLE ( 9_) :

Lindahe and Endrin residues in the different

parts of broad bean plentis.

Residues in ppm

Plant parts

Endrin Lindane
Roots 33 4.5
Stems 0.2 1.3
Lower leaves 2.9 1.3
Upper leaves 1.8 2.7
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3. Effect of insecticide residueé in soil on cowpea:

Vigna ginenais

a) Effect on germination:

The effect of insecticide residues on the germina-

tion of cowpea seeds are given in table 10 and fig.l8.

Profenofos, endrin, and methomyl had no effect on
germination. While the other insecticides tested prod-
weced slight reductions in germination. The percentage
of decreage in the case of decamethrin, cypermethrin,

fenvalerate and dimethoate varied between 3-27%.

b) Lffect on rool psrowths

Results tabulated in table (11) and figure (19)
show the effect of the ingecticides tegted on the

growth of root of cowpea.

A1l insecticide tested except mephosfolan
cauged a decrease in the root growth at all concen-

trations tested.

Both fenvalerate and endrin produced the meximum
reduction in root growth in comparison with the other
ingecticide, the percentage of decrease varied between
(10.8 to 50.7) in fenvalerate and (2.9 to 68.8%) in

endrin. -
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Next to these two insecticides in effect, were
dimethoate, methomyl and profenofos. They decreased
the.root growth at all cencentrations tested., The

percent of decrease. varied between'(il.B to 35.5),

(19.8 to 41.1) and (223 to 45.5) % respectively.

Decamethrin and cypermethrin caugsed the least
reduction on root growth, the percentage'of decrease
varied between (10.9 to 24.5) and (16.1 to 27.6) %

regpectively.

Ilephosfolan increagsed the root growih at 10, 20
and 40 ppm, the percent of increese varied between
(9.4 to 27.6) %. While at 60, 80 and 100 ppm,
mephosfolan decreased root growth, the percent of

decreage varied between (4.4 to 18.7) %.

Statistical analysis in table (11) indicated that
the decrease in root growth caused by the insecticides
tegted were highly gignificant at all concentrations,

except endrin, which caused a non significant increase
in root growth at 20 ppm. In mephosfolan both the inc-
reage in root growth at the concentrations of 10, 20

and 40 ppm, and depression of growth at concentrations

80 and 100 ppm were found %o be highly significant.
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In case of decamethrin there was & highly signifi-
cant difference between check and all concentrations,
tested, and also between (20 & 40 ppm}, and between (40
& 60 ppm). A significant difference wés found between
(10 & 40 ppm) and between (40 & 80 ppm).

The differences in root growth between the concentr-
ations of 10 ppm and (20, 60, 80 & 100 ppm), between 20
ppm and (60, 80 & 100 ppm) and between (60, 80,& 100 ppm),

were not statistically significant.

In the results obtained when cypermethrin was used
there wasla highly significant difference between check
and all concentrations tested, A highly significant dif-
ference was also found between (10 & 20 ppm}, between 20
ppm and (40 & 100 ppm), between (40, 80 ppm), between
(60 & 80 ppm), and between (80 & 100 ppm). A significant
difference was detected between 10 ppm and (40 & 80 ppm).
4 non gignificant difference was found between 10 ppm and
(60 & 100 ppm), between (20 & 80 ppm), between 40 ppm
and (60 & 100 ppm), and between (60 & 100 ppm).

When fenvalerate was used there was & highly signif-
icant difference between check and all concentrations
tegtcd, the same degree of significance were found between

10 ppm and (20, 40, 60, 80 & 100 ppm), between 20 ppm and
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(60, 80 & 100 ppm), between 40 ppm and (60, 80, 100 ppm),
petween (60 & 100 ppm), end between (80 & 100 ppm)« The
differences between (20, 40 ppm) and between (60 & 80 ppm)

were not significant,

mne differences between check and concentrations of
mephosfolan of (10, 20, 40, 80 & 100 ppm) wexre highly
significant. differences petween 10 ppm and (20, 60, 80
& 100 ppm), between 20 ppm and (40, 60, 80 & 100 ppm)
between (40, & 100 ppm), between (60 & 100 ppm), end
between (80, 100 ppm), were also highly significant.
Differences between the concentrations (60 & 80 ppm), were
gtatistically gignificant. A non gignificant difference

occured between (check & 60 ppm) «

TIn case of dimethoate there was & highly gignificant
difference between check and all concentrations tested,
The difference between 10 ppm and (20, 60, 80 & 100 ppm) s
between 20 ppm and (40 & 100 ppm), between 40 and (80 &
100 ppm), between 60 ppm end (80 & 100 ppm) were &l180
highly significant. A significant difference was found
petween the concentrations of (40 & 60 ppm), and beiween
(20 & 100 ppm). The differences recorded between (10 &

40 ppm), and between (20 & 60 ppm)were not gignificent.
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A highly significent difference was found between
check and all concentrations tested, in case of proph-
enofos. The differences between 10 ppm and (40, 60, 80
& 100 ppm), between 20 ppm &nd (60, 80 & 100 ppm) were
also highly significant. A significant difference
occured between (40 & 100 ppm). A non significant diff-
erence was found between (10 & 20 ppm), between (20 &
40 ppm), between 40 ppm (60 & 80 ppm), and between (60,
80 & 100 ppm).

In cage of endrin there was & highly significant
difference between check and all concentrations tested.
There was & non significant difference between check and
20 ppm. Otherwise, there was a highly significént diff-

erence between all concentrations tested.

Methomyl treatments produced a highly gignificant
difference between check and all concentration tested,
and also between 10 ppm end (80 & 100 ppm), between 20
ppm and (40, 80 & 100 ppm), between 40 ppm and (60, 80 &
100 ppm), between 60 ppm end (80 & 100 ppm). & non sign-
ificant.difference was found between 10 ppm ard (20, 40
& 60 ppm), between (20 & 60 ppn), end between (80 &

100 ppm) .
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¢) Effect on gtem growth:

Tenvalerate and dimethoate at all concentrations

decreased the stem growth, table (12) and figure (20).

Prophenofos and methomyl decreased stem growth at

all concentrations except & slight increase at 40 ppm.

While mephosfolan and endrin decreased stem growth

at concentrations higher than 20 ppm.

Both decamethrin and cypermethrin decreased stem
growth only at a high concentration (100 ppm). At lower
concentrations less than 80 ppm, the two insecticides

increased the growth of stem slightly.

Figure (21a) end (21b) indicate that mephosfolan
had a phytotoxic effect on cowpea. At high concentrations
more than 40 ppm,the edges of plant leaves were burnt

and the size of the leaflet was amaller than check.

Figure (22a) and (22b) show the gide effect of
methomyl on the green parts of cowpea &t ell concentrations

tested.

It is clear that methomyl at concentrations above 60
ppm hed accute phytotoxic effects on the leaflets of this

plent. It elso decreased there size im cemparisen te check,
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Fig. ( 20 ) Effect of asome insecticide residues on stem

growth of cowpea Vigna simensis .




Pig.(21 a) General side effect of Nephosfolan on the
green parts of cowpea at all concentrations
tested.

Fig. (21 b) Phytotoxic symptoms of Mephosfolan on
cowpea leaflets.




Fig. ( 22a) Effect of Lannate at all concentrations
tested on the growth of cowpea Vigna ginensis.

Fig. ( 22b) The phytotoxic effects of Lannate on cowpea
leaflets.
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Statisticel analysis tabulated in table (12) shows
that the increase in stem growth caused by decamethrin
whs highly significant at concentrations from 10 ppm to
89 ppm. The reduction in stem growth'found at the conc-
eptration of 100 ppm of decamethrin was also highly
sjgnificant., There was a highly significant difference
bptween check and ell concentrations tested and also
bhtween 10 ppm and (40, 60 & 100 ppm), between 20 ppm
apd (60 & 100 ppm), between 40 ppm and (80 & 100 ppm)

apd between (60 , 80 & 100 ppm). A significant difference
wgs found between (10 & 40 ppm), between (20 & 40 ppm),
apd between (40 & 60 ppm). A non significent difference
wgs found between (10 & 80 ppm), and between (20 & 80

plEn) .

Cypermethrin increased stem growth at 20 & 80 ppm,

tie differences from check were highly significant. Phe iner~
rgase in gtem growth at 10 ppm was significent. The

ifjcrease of stem growth at 60 ppm was not significant.

THe compound decreased stem growth at 100 ppm and the
difference from check was highly significant, the decr-

rdase recorded &t 40 ppm was significant.

There wags a highly significant difference between
chjeck and (20, 80 & 100 ppm), between (10 & 100 ppm),
begtween 20 ppm and (40 & 100 ppm), between 40 ppm and
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(60 & 80 ppm), and between (60, 80 & 100 ppm). A signifi-
cant difference between check and (10 & 40 ppm), and bet-
ween (10 & 80 ppm). A non significant difference was
found between (check & 60 ppm), between 10 ppm and (20

& 60 ppm), between 20 ppm and (60 & 80 ppm), and between
(40 & 100 ppm).

Tenvalerate caused a highly significant decrease in
stem growth at 100 ppm. There wasg & significant difference
between 100 ppm and (20 & 40 ppm), and a non significent
difference between check, at the concentrations of (10,

20, 40, 60 & 80 ppnm).

Mephosfolan caused a significant decrease in stem
growth at 100 ppm. There was a highly significant 4iff-
erence between {check & 100 ppm), between (10 & 100 ppm),
between 20 ppm and (80 & 100 ppn), between (40 & 100 ppm)
and between (60 & 100 ppm). A significant difference was
detected between (check & 80 ppm); between (10 & 80 ppm),
between (20 & 60 ppm) and between (80 & 100 ppm). A non
gignificant difference between check and (10, 20, 40 &
60 ppm), between 10 ppm and (20, 40 & 60 ppm), between
(20 & 40 ppm) between 40 ppm and (60 & 80 ppm), and
between (60 & 80 ppm).
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The decrease in stem growth recbrded with all the
cqucentrations used with dimethoate was found to be

highly significant.

There was a highly significant difference between

cileck and all concentrations tested, between 10 ppm and
(40, 80 & 100 ppm), between 20 ppm (40, 60 & 100 ppm)},
between (40, 60, 80 & 100 ppm). A significant diff-
expnce was found between (10 & 60 ppm), & non significant
differences occured between (10 & 40 ppm), and between

( & 80 ppm).

The reduction of stem growth at the concentrations

of} 10, 60, 80,& 100 ppm of profenofos was highly signif-
icgnt, and the increase in growth st 40 Ppm was aléo had
thl same level of significance. The compound significently

degreased stem growth at 20 ppm,

There was a highly significant difference between
ch¢ck and (10, 40, 60, 80 & 100 ppm); between 10 ppm

ang (20, 40, 60, 80 & 100 ppum)., between 20 ppm and (40
604 80 & 100 ppm) between 40 ppm and (60, 80 & 100 ppm);
and between (60 & 100 ppm). A significant difference was

fo]:d between check and 20 ppm, between (60 & 80 ppm), and

belween (80 & 100 ppm).
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#ndrin caused a highly gignificant decrease in stem
grgwth at all concentrations tested excepi at 20 ppm where

thére was highly significant increagse in stem growth.

There was & highly significant difference between
chbek and all concentrations tested, also there was
a highly significant difference between all concentra-

+ibns tested from (10 to 100 ppm).

lMethomyl caused a highly gignificant decrease in
slem growth at (10, 40, 80 & 100 ppm). It significantly
adcreased stem growth at 20 ppm and the decrease at 60

pim was not gignificant.

There was & highly significant difference between

cIeck and (10, 40, 80 & 100 ppm), between 10 ppm and
(
apd between (40, 60, 80 & 100 ppm). A significant diff-

0, 60, 80 & 100 ppm), beiween 20 ppm and (40 & 100 ppm),

chence petween (check & 20 ppm), between (10 & 20 ppm),
between 20 ppm and (60 & 80 ppm)e

& Effect on nodulation:

Methomyl, Endrin and mephosfolan decreased the number
dfF nodules on the root of cowpea at all concentrations
Hested, table (13) and figure (23). The percentage of decr-
dase varied between (15.5 to 53.2%), (16 to 72.9%) and

(6.8 to 59.1%) in the case of mephoafolan,endrin and

fethomyl respectively.
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Figd( 23 ) Effect of some insecticide residues on nodulation

of cowpea Vigna sinensis .
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Penvalerate also decreased the noduletion at all
concentrations tested except at concentration 10 ppm.
The percentage of decrease varied between (15.8 to

4945%) »

Both decemethrin and cypermethrin increased the
number of nodules at concentrations 10, 20, 40 ppm.
While at high concentrations (60, 80 & 100 ppm) the
number of nodules decreased except at 80 ppm in case

of decamethrin where the aumber of nodules increased.

Dimethoate decreased the nodulation at all conce=
ntrations tested except at 40 ppm. While profenofos
increased nodulation at the concentrations of 20 &40
ppme At concentrations above 60 ppm, the number of
nodules decreased, while at the other concentrations

the effect was negligible.

Statistical analysis presented in table (13) shows
that decamethrin jncreased nodulation at all concentrations
teated except at 60 and 100 ppm and the increase was highly

gignificant.

There was a highly significant difference between
check and (10, 20, 40, 80 & 100 ppm), between 10 ppm and
(40, 60, 80 & 100 ppm), between 20 ppm and (60 & 100 ppm),

L




~69—

and between (40, 60, 80 & 100 ppm). A significant diff-
erence occured between (10 & 20 ppm) and a non signifi-
cent difference between (check & 60 'ppm) , between (10
& 80 ppm), and between (20 & 40 ppm) .

Cypermethrin had an effect simillar to that of
decamethrin, i% jncreased nodulation at the concentrat-
ions of 10, 20 and 40 ppm, the increase was highly
gignificant. It differed from decemethrin at higher
concentration where there was & highly gignificant
decrease in nodulation at the concentrations of 60 and
100 ppm. The decrease recerded at-80 ppm was§

found to be not statiscally gignificant .

There was & highly significantly difference between
check and (10, 20, 40, 60 & 100 ppm), between 10 end
(20, 60, 80 & 100 ppm), between (20, 40, 60 & 100 ppm),
between (20, 40, 80 & 100 ppm), & significant difference
between (60 & 80 ppm), & non significant difference bet-
ween (check & 80 ppm), and between (10 & 40 ppm) o

When fenvalerate was used, there was a highly sign-
ificent decrease in nodulation at (20, 40, 60, 80 & 100
ppm), while at 10 ppm a highly significant increase of

nodulation occured.
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There was & highly gigpificant difference between
check and all concentrations tested, 8180 between each
of the concentrations,except a non s;gnificant differ-

ence between (80 & 100 ppm)e

Mephos folen caused a highly gignificant decreage

in nodulation at all concentrations tesgted.

There was & highly gignificant difference between
check and all concentrations tested, 8ls0 between each
of the concentrations.except a pon significent differ-

ence between (10 & 40 ppm)e

Tn dimethoate there was highly gignificant decreaseé
in nodulation at (10, 20, 60, 80 & 100 Ppm) » and a highly
gignificant increase in nodulation at the concentration

of 40 ppm.

There was & highly gignificant difference between
check and all concentration teated, also between each
of the concentrations tested except between (10 & 20
ppn) and (20 & 60 ppm) where the differences were 8ig-

nificant.

" The increase in nodulation aggociated with the
use of profenofos at the concentrations of (20 & 40 ppm) was

highly gignificant, likewise the decrease noted with the
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doncentrations of 10, 60, 80 and 100 ppm in nodulation was

$ls0 highly gignificant.

There was & highly significant difference between
rheck and all concentrations tested, also vetween each of

hne concentrations fyom (10 to 100 ppm) e

Endrin caused & highly gignificant decrease in nodu=-

lation at all concentrations tested.

fhere was & highly gignificant difference between
check and all concentrations tegted, also between all each
of the concentrations tested except & gignificant differ-~

ence between (60 & 80 ppm) e

In methomyl a highly gignificent decrcase in nodul-
ation occured at all concentrations except 8 gignificant

jecrease at 20 ppm .

There was 8 highly gignificant difference between
check and (10, 40, 60, 80 & 100 ppm), between all
concentrations excepl a gignificant difference between

(10 & 20 ppm), and between (check & concentration 20 ppm) .




