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Experimental Results

Experiment I

E{feqﬁ of Different Goncentrations of Cyolene on

linear Growth and Dry Weight of Mats of Five Soil Fungi

Raised in Presence of Two Different Nitrogen Sources

at Various Incubation Temperatures -

This experiment was conducted to indicate the effect
of aifferent concentrations of cyolane on the growth of
the five soil fungi under two variable experimental con-
ditions, namely the temperature and the nitrogen source
applied to the culture medium. The temperature levels
used during this experiment were 20,25,30 and 35 °¢.
Sodium nitrate and emmonium sulphate were the nitrogen
gources applied to the culture medium each applied in
the rate of 350 p.p-m nitrogen. The PH of the medium
was adjusted at & Dby using phosphate puffer as described
by sharkas (1962) to avoid any possible hydrolysis of

ingecticide, In aqueous golution, cyolane wes found

to be relatively stable under neutral or slightly acidic
conditions (Mostafa et al- 1982) .

Since the growth of fungl are determined by differ-
ent oriteria, i1t was thought advisable to jnvestigate

the effect of different concentrations of cyolane on the
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1inear growth of the five examined fungl &s well as on

the mats 4ary weight .

A. ngeot of cyolane on the linear growth of five sgoil

fungl under various incubation temperatures .

The examined fungi Rhizoctonia golani, Aspergillus

niger, Aspergillus flavus, Aspergillus fumigatus eand

Fugarium sp. Were mainteined for 10 days on (Dox's)

agar medium page- (19 ) in petri dishes at 29 % 1 Og.

For each temperature ond fungus 36 gterile petri -
dishes (15 cm- diameter), were gupplied each with 30 ml.
of sterile (Dox's) agar medium page ( 19) in which
the nitrogen source was changed. Before golidification
(at 45 °¢) triplicate dishes for each nitrogen source

were treated DY ingecticide as follows:

Replicates Concentration of cyolane (p.p-m)
3 dishes - cyolane (control)
3 dishes + 100 p.p-m cyolane
3 dishes + 200 p.p-m cyolane
3 dishes + 300 p.pem cyolane
3 dishes + 400 p.p.m cyolane
3 dishes + 500 p.p.m cyolane
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Other sets of dishes for each fungus and temperature
were prepared in the same way, after golidification of
agar, discs of the tested fungl (8 mm diameter) were
placed in the center of each dish, with their mycelisal
qurface down werds, 1.e. in contact with the egar medium.
Each set of plates was then carefully incubated at the
required temperature and every two days measurement of
the linear growth (diemeter of developed colony in mm

on each dish) was recorded up to 10 days-

The linear growth (in mm ) of Rhizoctonia solani

grown on either sodium nitrate or ammonium sulphate at
different temperatures in presence OTr absence of
various concentrations of cyolane are recorded in Table
(1) and graphically plotted in Fig- (L). It appears

from the table that the growth of Rhizoctonia soleni

was measurable on all trestments by the end of 2 nd,
dey in presence of NaN03 or (NH4)2 SO4 as nitrogen
gource in the growth medium. Gradual increase of colo-
niegs diameter were evident up to the 10 th, days for
gll treatments at the various incubation temperature.-
On all treatments the rate of growth of the fungus
colonies was increased by increasing the incubation

temperature from 20 to 30 O¢ to reach its meximum value
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at the incubation temperature 30 ¢, However, the
incubation temperature of 35 O¢ showed the lowest
growth rate of fungsl colonies on all treatments as
compared with other incubation temperatures . The
same results indicated that the colonies diameter of

Rhizoctonia solani at the various incubation temperatures

and different nitrogen source were decreased by increas-
ing the concentration of cyolane in the growth medium to
show its minimum velue at the highest concentration

rote of 500 p.p.m- The percentage of colonles diameter

of Rhizoctonia solani in presence of 500 p.p.m cyolane

as compared with its controls ( in absence of cyolane)
in case of ammonium sulphate were gbout 22.86, 28.18,

30.16 and 28.95 % @t the incubation temperature 20,25,
30 and 35 O¢ respectively- Tt is interested that the
change of nitrogen gource had no significant effect on

the insecticide toxicity on all incubation temperature .

mable (2) and Fig. (2) includes the linear growth

of Aspergillus niger in presence OT gbsence of different

concentrations of cyolane and ragiged in presence of sodium
nitrate or ammonium sulphate in the grovth medium and
incubated at different incubation temperatures. These

data showed that the growth of this fungus could be measured
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by the end of 2 nd, day on all treatments, graduaelly
increased up to the 10 th, day on absence or in pres-
ence of the insecticlde cyolane. The growth of this
fungus was increaged by increasing the incubation tem-
perature from 20 to 30 ¢ in control treatment and in
presence of cyolane on the concentrations of 300, 400
end 500 p.p.m. At 35 00 g remarkable, gignificant
decreage in fungal growth occured. However, lower Con=
centration (100 p.p-m) shifted the optimum temperature
from 30 to 25 O¢. in presence of godium nitrate or emm-
onium sulphate as nitrogen source 1in growth medium.
This behaviour revealed that the optimum temperature
for the growth of thise orgenism is not constant, but

changes with the variation in the cultural conditions.

With respect to the effect of different concent -~
rations of cyolane on the 1linear growth of ggpgrgillus
niger it appears that the rate of growth of this fungus
decreased with the increase of the insecticide concent-
ration within one and the same level of temperature.

At all temperatures the colonies diameter of Aspergillus

niger after different incubation periods in absence of
cyolane was gignificantly higher than that shown by media
treated with the ingecticide at the respective tempera-

ture levels, and showed 1ts 1owest value of the highest
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concentration of cyolane 500 p.p.m. Table (2) also
indicated that the replacement of godium nitrate with
ammonium sulphate showed a gignificant protective
action against the toxic offect of cyolane with respect
of all insecticide concentrations at all incubation
temperatures except 50 %°c. This behaviour showed that
toxic effect of cyolane is not constant, but change
with the incubation temperature as well as type of nit-

rogen in the culture medium.

Table (3) and Fig. (3) shows the effect of cyola—

na on the linear growth of Aspergillus flavus (in mm )

at different incubation temperatures in presence of
sodium nitrate or ammonium sulphate. It is clear from
both teble and figure that the growth of this fungus was
measurable on all treatments by the 2 nd, day. The res-
ults reveal that replacement of sodium nitrate with
ammonium sulphate did not change the general growth trend
of this fungus on the control medium free from cyolane,
or in presence of insecticide at all different concentra-
tiong. The growth vigour generally increased graduelly
from 20 up to 30 Cc gt which the colonies diameter rea-
ched its maximum. At 35 O¢ +the colonies diameter were

glightly lower than at 30 Oy, Addition of cyolane to
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the growth medium significantly decreased the growth rate

of Aspergillus flavus at all incubation temperatures in

presence of sodium nitrate or ammonium sulphate in growth
medium. The colonies diameters decreased by increasing
cyolane concentration to reach its minmum value at the

highest concentration of insecticide 500 p.p.m.

The linear growth of Aspergillus fumigatus could be

measured in all treatments in the 2 nd, day of incubation
as indicated in Table (4). The growth of this fungus was
graduelly increased up to 10 th, day for all treatments.
At all incubation periods the colonies diameter for &ll
treatments increased by increasing incubation temperature
from 20 to 30 °C, and then slightly decreased at 35 °¢
than at 30 °C. The same data indicate that the replace-
ment of sodium nitrate with emmonium sulphate had no
remarkeble difference in colonies diameter in all treat-
ments . At all incubation temperature the rate of growth
of this fungus wags inhibited by the addltion of cyolane
at different concentrations to the growth medium. The
colonies diameter significantly decreased by increasing
the concentration rate of cyolane to reach its minimum
value at the highest concentration 500 p.p.m. Table (4)
and Fig. (4).
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B. Effect of cyolane on dry weight of mats of five soil

fungil under various inoubatlon temperaturess

In this part of experiment, for each temperature and

fungus, 36 Erlenmeyer conical flasks (250 ml. capacity)
were supplied, each with 50 ml. of (Dox's) 1iquid med-
ium (Page 19) in which the nitrogen source was changed.
After sterilization, triplicates flasks for each nitrogen

source were treated as follows:

Replicates Concentration of cyolane (in p.p.m)
3 Flasks - Cyolene {controls)

3 Flasks + 100 p.p.m Cyolane

3 Flasks + 200 p.p.m Cyolane

3 Flesks + 300 p.p.m Cyolane

3 PFlasks + 400 p.p-m Cyolane

3 Flasks + 500 p.p.m Cyolane

The eddition of cyolane after sterilization end
cooling Was preferred to eliminate any possible destruc-
tion of the insecticide by heat and pressure. Other sets
of flasks for each tempersture and fungus were prepared in

the same way-
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Mycelial disce (8 m m diameter) of ten days old

culture at 30 °C of either Rhizoctonia gsolani, Aspergillus

niger, Aspergillus flavus, Aspergillus fumigatus or Fusarium

sp., were used for inoculation of its respective set of

flasks. After ten days incubation period at the required
temperature, the developed mats were filtered and washed
several tires using distilled water under suction on a
Buchner funnel. The mats were oven dried at 80 °C till
constant weight. At the end of the experimental period
the average dry weight (in milligram) for each treat-

ment was determined.

The dry weight (in mg.) of mats of Rhizocionia

golani grown in presence or absence of different con-
centrations of cyolane and raised in presence of sodium
nitrate or ammonium sulphate at various incubation tem-
peratures are indicated in Table (6) and represented
graphically in Figure (6). The results indicate that
in presence or absence of cyolane,incubation temperat-
ures 30 °¢ , was the optimum temperature for growth of

Rhizoctonia solani in presence of either NaNO3 or

(NH4 )2 804, while lowest dry weight for all treatment

was evident at 35 °C. With regpect to the presence of

different concentrations of cyolane, it appears that dry
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Table (6): Dry weight of fungal mats (in mg) of Rhizoc-
tonia solani grown on either sodium nitrate

or ammonium sulphate at various temperatures
in presence or absence of different concentra-

tion of cyolane and after ten days incubation
period at pH-6.

Nitragen concentration Dry weight of mats
source of cyolane (in mg)
in p.p-m at

20 °¢ | 25 ¢ | 30 %°c| 35 °c
control 357 431 469 265
100 259 286 309 178
200 117 125 129 77
Sodium 300 58 64 68 36
nitrate 400 52 54 64 30
500 25 29 35 17
control 605 636 673 153
100 604 643 671 146
200 580 636 657 153
Ammonium 300 139 150 158 75
sulphate 400 126 147 143 51
500 76 88 95 34
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In presence of NallO the dry weight of mats gradually

3
decreased by increasing cyolane concentrutions up to

400 p.p.m, then sharp drop of fungal growth was obtained
in presence of 500 p.p.m of cyolane on growth medium at

all incubation temperature. On the other hand, in pres-

ence of (I\TH4)2 SO4 the dry weight of Aspergillus niger

mats gradually decreased by incressing the insecticide
concentrations in growth medium without any sharp drop
at the concentration of 500 p.p.m however the lowest
concentration 100 p.p.m showed stimulation effect on
fungal growth at both ineubation temperatures 20 and

a5 Os. Turthermore in general the dry weight of fungal
mats in all treatments was higher in presence of (I-IH4 )2

SO4 than in presence of NaNOB.

The dry weight of mats (in my.) of Aspergillus

flavus raised in presence of NaN03 or (NH4)2 8045 at
different concentrations of cyeclune at various incubation
temperatures are indicated in Pable (8) and Figure (8).
The experimental results show that the presence ¢f ammo-
nium sulphate increased the dry weight of fungel mats at
all treatments than in presence of sodium nitrate. The
growth of this fungi reached its maximum at 30 °¢ and

showed a clear drop at 3500. The change of hitrogen



- 56 -

Table (3): Dry weight of fungal mats (in mg) of Asper-
gillus flavus grown on either sodium nitrate

or ammonium sulphate at various tTemperatures
in presence or absence of different concent-
ration of cyolane and after ten days incuba-
tion period at pH-6.

Nitrogen concentration Dry weight of mats
source of cyolane (in mg)
in p.p-m | at

20 ° |25 °c |30 °c {35 °C
control 246 350 461 394
100 235 325 408 345
Sodium 200 205 275 334 304
nitrate 3C0 196 260 314 294
400 1 149 185 223 205
500 65 90 153 84
control 380 595 630 | 618
100 400 576 616 604
Ammonium 200 41.0 586 595 503
sulphate 300 390 455 482 425
400 390 408 429 420
500 324 359 372 354
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gource had no effect of these observation.

The same results (table 8 and Fipure 8) indicate
that ammonium sulphate does not only show a protective
action against the toxic effect of cyvolane at the lowest
temperature 20 OC, but alsc indicates a stimulation
effect on the fungal growth by increasing its mat dry
weight in presence of four concentrations of ecyolane luu,
200,300 and 400 p.p.m. At the other incubation temperat-
ures 25,30 and 35 OC, the dry weight of fungal mats
was pradual decreased by increasing the concentration of
insecticides up to 500 p.p.m. Thus it appears that in
presence of (NH4)2 SO4 the toxic effect of different
concentrations of cyolane were more evident at higher
temperatures rates than at lower one. On the other hand

in presence of NaNO a3 nitrogen source in cultural

3
medium, the dry weight of fungal mats gradually decreased
by increasing the concentration of insecticide up to
400 p.p.m, then a sharp drop was obtained at the concent-
ration of 500 p.p.m at the vearious incubation temperat-
wres. This Dbehaviour indicates the differential toxic

effect between the lower and higher concentrations of

cyolane.
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Table (10) and Figure (10) indicate the effect of
different concentrations of cyolane insecticide on the

dry weight of mats of Fusarium sp., raised in presence

of either NaNO., or (NH S0, at various temperatures.

3 4 )2 50

It appears from this data that the dry weight of fungal
mats in control treatment (in absence of cyolane) was
twice as much in presence of (NH4 )2 SO4 as compared in

presence of NaNO This trend was constant in all in-

cubation temperaiures 20,25,30 and 35 °c. On the other
hand, in presence of eitherNaN03 or (NH4 )2 SO4 in
growth medium in all treatments the dry weight of mats
reached its maximum value at 30 oC, and its lowest

value at 35 °¢.

The same results shows that in presence of NaN03

the dry weight of Fusarium sp., mats gradually decreased

by increasing concentration of c¢yolane at all incubation

temperatures. When Nall0, cheanged by (NH4 ). S0, the

3 2 4
lowest concentration of cyolane 100 p.p.m, showed high
inhibition in fungal growth by increasing the dry welght
of its mats by about 50% as compared with its control
(in absence of cyolane) at all different temperatures.
Then the higher concenirations of cyolane slightly dec-
reased the dry weight up to concentration rate at 500

p.p.m - These observations indicate that NaNO3 show a



Table (10):
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Dry weight of fungsl mats (in mg) of TFusarium
sp., grown on elther godium nitrate or amm-
onium sulphate at various temperatures 1in
presence or absence of different concentra-
tions of cyolane and after ten days incuba-
tion period at pH-6

Nitrogen concentration Dry weight of mats
gource of cyolane (in mg)
in p-p-m at

20 °¢ | 25 °c |30 % |35 °C
control 169 258 250 145
100 136 184 205 114
Sodium 200 123 159 182 84
nitrate 300 85 124 137 69
400 94 115 118 58
500 86 103 106 49
control 365 551 580 301
100 186 286 314 134
Ammonium 200 179 279 | 285 150
sulphate 300 169 246 262 126
400 178 228 254 118
500 153 224 251 114
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protective action against the toxic effect of cyolane at
all concentrations, while the lowest concentration of
cyolane 100 p.p.m, reflect high toxic effect in the case

of (HH4 ), SO, and then a protective effect was occured

2 4
at the higher concentrations. PFurthermore +this indicates
that the variation in toxic effect of different concent-
rations of cyolane were more occured in case of Nal\TO3

rather than in case of (HH4 )2 804.
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(Dox's) agar medium (Page 19) in which the nitrogen
source wag changed - Before solidification (at 45 ¢ )
triplicate dishes for each nitrogen source were treated

by insecticide as followss

Replicates Concentration of cyoclane (p.p.m
3 dishes - cyolane (controls)
3 dishes + 100 p.p.m cyolane

3 dishes + 200 p.p.m cyolane

3 dishes + 300 p.p.m cyolane

3 dishes + 400 p.p.m cyolane

3 dishes + 500 p.p.m cyolane

Other sets of dishes for each fungus end pH-value

were prepared in the same weay.

After solidification of agar, discs of the tested
fungi (8 mm diameter) were placed in the centre of
each dish, with their mycelial surface down wards, i.e
in contact with the agar medium. Each set of plates
was then carefully incubated at 30 oC, and every 2
days measurement of the linear growth (diameter of de-
veloped colony in mm on each dish) was recorded up to

10 days .-
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Table (11) and Pig. (11) show the linear growth

(in mm) of Rhizoctonia golani which grown on presence

of either sodium nitrate or ammonium sulphate in presence
or absence of different concentrations of cyolane at
various pH-values. It is clear from this table and Figure
that the linear growth of this fungus was measurable on
a1l treatments at pH-velues 5,6 and 7 by the end of
second day as well as in control treatment and in presence
of 100 and 200 p.p.m at pHs 4 and 8. On the other
hand at pH-velues 4 and 8 the linear growth can be recor-
ded only at the end of 4 th, day in the presence of sodi-
um nitrate at three higher concentrations of cyolane 300,
400 and 500 p.p.m. Gradual increase of colonies dia-
meter were occured up to the 10 th, day for all treat-
ments. The same results indicate that colonies diameter
reached its maximum value at pH-value 6 in control treat-
ment (in absence of cyolane)in presence of either sodium
nitrate or eammonium sulphate. At a1l pli-values the
colonies diemeter in the end of incubation period decre-
ased by increasing cyolane .concentrations to showed the
lowest diameter in presence of 500 p.p.m cyolane. it is
intersted that at all pH-values in control treatments a
remarkable increase in fungal growth was observed in pre-

gence of sodium nitrate as compared with ammonium sulphate
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however at pH-4 in presence of cyolene, the presence of
sodium nitrate increased the toxic effect of ingecticide
while ammonium sulphate showed a protective action.
This observation show that the toxic effect of insecti~
cide and protective action of nitrogen source not con-
stant at all pH-values, put changes by variation in other

cultural conditions.

The effect of different concentration of cyclane 1n

linear growth of Aspergillus nigexr at verious pil-values

in presence of either sodium nitrate or ammonium sulphate
a8 nitrogen source in growth medium indicated in Table
(12 ) and Fig. (12). The results showed that the colo-
nies diaemeter for all treatment was measurable by the
end of 2nd, day, except in presence of 400 and 500 p.p.m
cyolane in growth medium when sodium nitrate used as nit-
rogen source atb pH-4 that colonies diameter could he
measured by the end of 4th, day- with few exception the
optimum growth of this fungus was at pH- 6 in presence
or absence of different concentrations of ingecticide
cyolane at the two different nitrogen sources. The same
data indicate that in absence of insecticide (control
treatment) the colonies diameter at the optimum (pH- 6)

was more or less the same in presence of either sodium
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CONCENTRATION OF
Effect of different concentrations of cyolane on linear growth of

(12):

Flg.

1wun

Oc_

sulphate at various pli-values and incubuted for ten duays at J0

Aspercgillus niger raised in presence of sodium nitrate or ammmon
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nitrate or ammonium snlphate as nitrogen source. At the
other pH-values the presence of ammonium sulphate increa=
spd the fungal growth in absence of insecticide especi-
ally at the lowest pll-values 4 and 5. On the other hand
the colonies diameter of Aspergillus niger at all pH=vaiues
were decreased by increasing the insecticide concentration
from 100 up to 500 p.p.m in presence of sodium nitrate or

ammonium sulphate.

The linear growth of Aspergillus flavus could be mea-

sured by the end of end., day at the various pll-values for
all treatments as indicated in Ttable (13) and Fig. (13).
The increasing of cyolane concentration in growth medium
decreased gradually the colonies diameter of tested fungus
in presence of sodium nitrate or ammonium sulphate at the
varioug pH-velues. 1In control treatment the optimam growth

of Agperpillus flavus was at pH- 5, in presence of sodium

nitrate or ammonium sulphate. The presence of cyolane 1in
(Dox's) medium in concentration rate of 300,400 end 500

p.p.m shifted the optimum pH of fungal growth to pH-6 1in
pregence of sodium nitrate while the optimum pH for fungal
growth occured at pH-5 for all concentrations in the case

of ammonium sulphate. The same table show that in control
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treatment (in ebsence of cyolane) and at the tvwo lowest

concentrations 100 and 200 p.p-m of insecticide, the
colonies diameter were more or less the same in presence
of either sodium nitrate or ammonium sulphate at all pll-
values. On the other hand, at the highest concentrations
of cyolane (300,400 and 500 p.p.m), ammonium gulphate
obtained a protective netion ageinst the toxic effect
of insecticide especially atb the lowest and highest pH-
values. These results reveuled that inclusion of diffe-
rent concentration of cyolane in the nutritive medium
reflected variable effects on the fungal growih related

to the type of nitrogen as well as the prevalling pH-

Table (14) and Flg. (14) showed that the linear

growth of Aspergillus fumigatus at all pH-values in pre=

gence of either sodium nitrate or ammonium sulphate in all
treatments was gradually increased by increasing the in-
cubation period up to 10 deys. On the other hand in pre-
sence ol sodium nitrate or ammonium suplphate at all pH-
values the increasing of cyolane concentration in nutri-
tive medium showed gignificant decreaged on the linear

grovith of Aspergillus fumigatus. The tgble and figure

show that the linear growth of Aspergillus fumipatus at

the end of incubation period in control treatment ( in
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Fig. (15 Effect of different concentrations of cyolané on linear growth of
Fusarium ap. ralsed in presence of sodium nitrate or ammoni um
sulphate at various pl-values and incubated for ten days at 30 Oa,
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of either sodium nitrate or ammornium sulphate in growth
medium the highest colonies diameter obtained at pi-6
in control treastment (in absence of cyolane ) as well
as in presence of ingecticide at the concentrations
rate Trom 100 up to 300 p.p.m- However, at concentrae
tions rate of 400 and 500 p.p.m the optimum pi was
shifted to be 7 in the presence of aymonium sulphate .
This obeervation indicate that the optimum pH not con-
stant for the same type of nitrogzen but chuonge accord-
ing to the other variable conditions in the nutritive
medium. It is clear also from table (15) and Figure
(15) that the colonies diameter were more or less the
same in presence of either sodium nitrate or ammonium
sulphate at the same pH-level in control treatment.

The same behaviour was obtained in presence of cyolane
at the two lowest concentrations 100 and 200 p.p-m.

On tha other hand at the higher concentrations 300,400
and 500 p.p.m the presence of sodium nitrate in nutri-
tive medium indicated a protective action against the
toxiec effect of cyolane at pH-values 4,5, and 6, how-
ever this protective action obtained in presence of
ammonium sulphate at the highest pH-values, 7 and 8.

The previous results revealed that inclusion of cyolane
in growth medium reflected that the variable effects on
linear growth of Fuserium sp. was related to the type of
nitrogen as well as to the various pH-velue of nutritive

medium.
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B. Effect of cyolane on dry weight of mats of Five soil

fungi under various pH-values:

For each pH-value and each fungus 36 Erlenmyer con-
ical flasks (250 ml. capacity) were supplied, each with
50 ml of (Dox's liquid medium (described on page 19 )
in which the nitrogen source was changed  After steri-
1ization, triplicates flasks for each nitrogen source

were treated as follows:

Replicates Concentration of cyolane in (p.p-m)
3  Plasks - cyolane (controls).
3 Flasks + 100 p:p.m cyolane
3 IFlasks + 200 p.p.m cyolane
3  Flasks + 300 p.p.m cyolane
3 Flasks + 400 p.p.m cyolane
3  Flasks + 500 p.p.m cyolane

—— i e s At il i

The addition of cyolane after sterilization and cool-
ing was preferred to el?minate any possible destruction of
the insecticide by heat.and pressure. Other sets of Flasks
for each pH and fungus were prepared in the same way.

Discs of fungal mycelium (8 mm. diameter ) of ten days old

culture at 30 OC, of either Rhizoctonia solani)Aspergillus
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niger, Aspergillius flavus, Aspergillus fumigatus and

Fusariuvm sp., were used for inoculation of its respec-
tive set of flasks. After ten deys incubation period
at 30 OC, the developed mats were filtered and washed
several times nsing distilled water under suction on a
Buchner funnel. The mats were oven-dried at 80 OC, till
constant weight. The average dry welght (in milligram )

for each treatment was determined.

Tgble (16) and Figure (16) shows the effect of diff-
erent concentrations of cyolane on dry weight of Rhizoc-

tonia solani mats raised in presence of either sodium

nitrate or ammonium sulphate as nitrogen source at diff-
erent pll-values. The table and figure reveal that the
growth of this fungus (which indicated as dry weight of
mats) was significantly higher in presence of ammonium
sulphate than in presence of sodium nitrate at pi-values
4,5,6 and 7. In presence of sodium nitrate the fungal
dry weipght reached its maximum amount at pH-6 1in control
treatment and at the lower concentrations of cyolune 100
and 200 p.p.m. The highér concentrations of cyolane in
growth medium (300,400 and 500 p.p-m ) shifted the opti-
mal pHi from 6 to 7 also in presence of soldum nitrate.

On the other hand in case of ammonium sulphate the mats



Table (16):
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Dry weight of fungal mats (in mg) of Rhi-
roctonia soluni grown on either sodium

nitrate or ammonium sulphate at various
pi-values in presence Or absence of daiffer-
ent concentrations of cyolane insecticide
after ten days incubation period and at BOOC

Hitrogen concentration Dry weight of mats
source of cyolane (in mg)
in p.p-m at various pH-values
pH-4 | pH=5 | pH=-6 } pH=T pll-8
control 24 65 1469 | 351 | 334
100 20 36 309 132 91
Sodium 200 19 25 129 93 83
nitrate 300 12 22 68 73 63
400 12 20 64 Tl 53
500 6 01 35 52 43
control 334 |528 | 673 |392 59
100 40 95 | 671 93 57
Ammonium 200 37 91 | 657 78 55
sulphate 300 36 79 |158 52 54
400 31 73 143 52 42
500 29 51 95 43 4l
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dry welght resched its maximum smounts at pi-b at all
trestments. The lowest dry weight of fungal mats 1n
presence of sodium nitrate showed its lowest amount 1n
presence or in abgence of different concentrations of
cyclane at the lowest plls-4 and 5- The dry welght of
fungal mats gradually decreased by increasing the insec-
ticide concentration at pil-6 1in presence of either sodium
nitrate or ammonium sulphate. This gradual inhibition of
dry weight occured nlso at pl-4 1n presence of sodium
nitrate and at pli-8 in c.se of ammonium sulphate. iow=
ever, sharp drop obtained at the lowest concentrotion of
cyolane 100 p.p.m in all other treabtment followed by
sradunl decreased in the mats dry weight up to the high-
est concentration 500 p.p.m- These variable eflects on
the growth of this fungus reflected that the prevailing

of pi had a very gtocng effect on the fungal growth in
pregsence oY absence of cyolane as well as the alter-

nation of type of nltrogen

The dry weignt (in mg) of mats of Aspergillius niger

grown in presence or absence of different concentrations
of c¢cyolune and ragigsed in presence of either sodium nit-
rate or ammonium sulphate at various pH-values ave in-
dicnted in Lable (17) and represented histogramm ~atically

in Figure (1L7). The results showed that pi-6 was the
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Pable (17)t pry weight of fungal mate (in mg) of Asper=

pillus niger grown on either sodium nitrate
or ammornium sulphate at various pil-values in
presence O absence of different concentra-

tiong of cyolane insecticide after ten days

incubation period and at 30 .

1 Nitrogen Concentration Dry weight of mats
source of cyolane (in mg)
in p-p-m at varlious pH-values
4 5 6 7 8
control 118 | 544 | 607 117 90
100 102 | 520 | 554 92 86
Sodium 200 100 | 490 1 498 { 9 72
nitrate 300 78 | 435 | 374 68 T2
400 70 410 346 66 63
500 62 250 50 40 21
control 314 856 682 421 253
100 236 788 677 415 125
Ammonium 200 127 | 179 | 664 383 83
gulphate 300 g7 | 725 | 501 306 79
400 60 699 490 248 61
500 45 | 692 | 40T 214 59
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optimum pil for fungal growth in presence of gsodium nit-
rate in control treatment (in absence of cyolane ) and
at the lower concentrations of cyclane 1CO and 200 p.p-m,
while the higher concentrations 300,400 and 500 pep-em,
glifted the optimum pH from 6 to 5. On the other hand
in presence Or sbaence of cyolane the fungal growth rea-=
ched its maximum values at pH-5 when raised in presence
of ammonium sulphate as nitrogen gource. The same table,
figure indicated that in all treatments the mat dry wel-
ght was much higher in presence of ammonium sulphate
thapn in presence of godium nitrate. This reflect the

high ability of Aspergillus niger to uptake and utilize

ammonium radicals than nitrate radicals in presence or
absence of insecticide. With respect to cyolane concent-
rotions, it appears from the same data that at o1l applied
pH~values the increasing of cyolane concentrations signi-
ficantly decreased the mots dry weight when the fungus
raised in presence of either sodium nitrate or ammonium

gulphate.

The growth of Asperpgillus flavus in all treatments

(indicated as mat dry weight in mg.) was much higher,
in general, when roised in presence of ammonium sulphate

than in presence of godium nitrate as indicated from
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Tab}gwﬁ18): Dry weight of fungol mats (in me) of Asper-

pgillug flavus grovwn on either sodium nitrate

or ammonium sulphate at various pli-values in
presence oI ghsence of different concentra=-
tiong of cyolane ingecticide after ten days

incubation period and at 30 Og.

Hitrogen concentration Dry weight of mats
gource of cyolane (in mg)
in p-p-m- at various pH-values
s | 5 | 6 | 7T |8
control 132 592 461 436 405 .
100 119 | 431 | 408 | 353 346
Sodium 200 93 335 334 349 | 160
nitrate 300 79 330 314 | 196 96
400 77 287 p23 | 162 92
500 52 | 193 | 153 92 78
Control 362 914 630 455 409
100 131 795 616 443 311
Ammonium 200 118 664 595 391 305
sulphate 300 71l 614 489 363 152
400 67 | 642 | 429 | 289 96
500 60 631 e 248 85
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inpecticide ufter {ncubation period ten dnys at 30 °a.
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Pig. (19)3 Dry weight of fungal mats (in mg) of Aspergillus fumigatus grown

on either sodium nitrute or amnonium sulphate at varioun pli-vuluea
in presence or abgence of differeut concentrations of cyolune
insgcticide ufter incubation period ten days ut 30 .
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weight of mats in presence or absence of cyolune at all
plis  werc higher in presence of ammonium sulphate than

at such treatment in presence of sodium nitrate. The
lowest concentration of cyolane 100 p.p.m, 1 srowth
medium revealed a sharp drop of mats dry weight if com-
pared with 1ts controls at pH-4 1in presence of ammonium
sulphate, and at pi-8 in presence of any one of nitrogen
source. On all other treatments at all pH-values, din-
clusion of different concentrations of cyolane in the
nutritive medium, generally led to a significant decrease

in growth of Aspergillus fumigatus as compured to control

value, the higher the concentrations the lower was the

developed mycelial growth.

Table (20) and Figure (20) indicates the effect of
different concentrations of cyolane insecticide on the
mats dry weight of Fusarium 8p., grown on either sodium
nitrate or ammonium sulphate at various plls. The table
and figure reveal that on sodium nitrate, the optimum pH
for growth was 6 in presence or absence of cyolane. In
presence of ammonium sulphate on growth medium the opti-
mum pH for growth was 5 in control and in presence of
lower concentrations 100,200 and 300 p.p.m, while it was

shifted to be 6 in presence of higher concentrations of
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500 p.p.m) on liquid (Dox's) growth medium, were finally
powdered and used in biochemical analysis of protein =N-
total coluble sugars, poiysaccharide, and total lipid con-
tents. Since the optimum pH-value and incubation tempe-~
rature for growth of almogt examined fungi were pli-6 and
at 30 °c respectively, the pH- of growth medium was ad-
justed at pH-6 and all treatments incubated at 30 °C for
10 days. Either sodium nitrate or ammonium sulphate were
applied to the culture medium in the rate of 350 p.p.m

nitroze.

Table (21) and Figure (21) indicate the average velues
of protein -N- content in the mats of the five soil Tungi.

Rhizoctonia solani, Aspergillus niger, Aspergillus flevus,

Agpergillus fumigatus and Fusarium sp - There was little

if any difference in the protein ~N- content of fungal mats
in presence or absence of different contentrations of
cyolane for all examined fungi in oresence of either sodium
nitrate or ammonium sulphate. The same results reveal that
no gignificant difference in protein -N- of mat between

various examined fungil-

The effect of different concentrations of cyolane in
the average values of total soluble sngars (T.R.V.) and

polysaccharide contents of mats of the five examined fungi
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Pig. (21)1 Effect of &ifferent concentrations of cyclans on the averages values
of total protein (mg protein -N- per um dry weight) of mats of five

soil fungi raised in presence

of sodium nitrate or ammonium sulphate

at pH-6 and inoubated for ~ten daye at 30 .
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which raised in presence of either sodium nitrate or
ammonium sulphate indicated in Table (22) and represented
histo-grammatically in Figure (22). It is clear from
Lhe results that the total soluble sugars showed low
amounts ranged from (9 to 46 mg/em dry weight) in all
examined fungi in presence of sodium nitrate or ammonium
sulphate on growth medium. The mat of examined fungus

Aspergillus flavus was contain the highest amount of poly-

gaccharide and the lowest amount of gsoluble sugars in
control treatment (in absence of cyolane) as compared with
control treatments of other examined fungi. The same data
indicate that the polysaccharide content of mats (in mg/
gm. 4Ary weight) for all examined fungi, gradually decreased
by increasing the concentration of cyolane in nutritive
medium from 200 p.p-m up to 500 p.p.m 1n presence of any
one of applied nitrogen gources. In presence of sodium

nitrate on growth medium the two tested fungi Aspergilius

filavus and PFusarium Sp- showed the lowest amount of poly-
saccharide in presence of the highest concentration of
cyolane (500 p-p-m). On the other hand in presence of
ammonium sulphate the lowegt amount of polysaccharide at
the same concentration of cyolane (500 p.p.m ) obtained

in the mats of Aspergillus fumigatus and Fugarium 8p-.




— 107 —

aNTBA FUTINDPAY [BIOL = AU

-3pTIRYI0eELTog = -8L70g

2Tt | 22 evt | 9t at | vt wT | 61 cLt | et etz | Lt | Yos ®( Taw
96 | st oot | 9t 89T | 6T 2.T | LT €9t | st ez | et € owmx -ds TojTeng
66 g€ 10T ov 0Tt =14 021 49 091 6€ 002 o Voo % vEc
221 ov 0LT | €% 281 184 202 2y 0TS | 9% 02 | 9F Comex snjeImmy sn{iIzadsy
OLT 9t ot1e 81 x2 £T ore ot 09¢ g 62 1T .vom Nﬁ ¢m5
00T ™4 €0t £T 08T 8 s ¥ L ove g are 6 € omer SRty sniTFdsadey
09T | ¢¢ s9t | o€ oLt | et BT | 81 6T | o2 oo | st | Yos ¥ Yum
et | L2 a1t | .2 02T | 9¢ oLT | T BT | 91 8T | 2t €onex 91 sarrIasedsy
st | st oLt | o2 89T | ST od | et 02z | et tee | et | Yos ¥ Ymp
T | e2 art | 92 w™T | L€ et | ¥z ove | it 9tz | €< € owext TI9T08 51003003 THE
“BATOG[* A"y L | -sATOd|tAM I |-eLrog{ ¥ | -2ftog| A*ueg | -sATog [ aru-1 | - 3fT0g ‘AU
005 ooy 00€ 002 00T To3u0p
. ‘u-d-d op ewmioLo JOo uoT}BILUAOWOY -
355Tos IIp mY / wBm T sisw (aSung somos
T} aprmeygocesitod Te103 pum ("8 1) aI@8ne aIqnios TEIOL uaSoIL Ty TzLEa’
*Do Of 38 s.%7p QT o PajEquour PR g-zd 4@ ajeydme uMTLoCIm:
S0 IITSLTT TmTY08 o0 2oudsasd UT pestox ;SWmJI {708 AT IO SiIW 0 JUETea frp we sad esoonrd¥ wWIW ) apTIw
=iTod TEI01 TEE {ATHTI) 9I3IMS 3TQNIO0S TB103 FC SINTIA 3PBISAE 0 37270L) ;0 SUOT;TIIUSOUCO JHAISLFIP JO 02I7@ $.22) 3TIGRI




(22) B1d

-
H

hoa

T

puz

T

o a2ua
A

1220

Tod

4

28,

(NH;L)‘JDan 21GN10S |90

=) OPTIBYCD

L=
oL

a2d

ol JO0 S8AEBIFTU EMIPOCS

70 UWOTAIBIJUSOUOCD JUSISIITP JFO 40

-

anNTBA SEBISAR U0 SUSTCLD

Lan wl

7d 3% 93eud1ns mmnt
syzad Jo ( JUFTAM

z0

-~
=

05 BATJ

I 12wmr T
-ap1apyoopsAjod pjot

sTqnTos T830% JO

ol 41

<

pasT

saJad Ul

*o0 0E 2F 5127 weq J0I PeiEqUOUT DUR ©
('A'H‘J‘) Ie

195963 TS

[N L 2
W f - g () o
Q Q ¥ Y v
L] 1
)
Ed
sl
aig
213
o w
a8 — . g
] il B 3 B
P = B 3 £
¢ g
3 2
It il
3 =
w
B L e
) vgkﬁvavvoahxvoaxv
[ PRS-
3l T 3
Fal
=l
l.ﬂ [F]
= o oW L] a
gt g 88¢8¢°
NE = 3333
£ ¥y 333 3
b s —a %) (Y]
wn un a in (=) wn
2] (=] <) (&) (=] [
A
ol i B o o A N ALy o e
&0 [ARRLTALALL LR ALY
2 NSNS
u_; RN T
(¥
B e e T
Aaaitttinnwany
SISV
v A R
[} J
=]
S
o
> i
™ " b2
=1y \\\Q\\\aﬁ V\'\\\\\\\\\ ™
Sla P : =
il et S
i
n
bad )
e A N AT T .
FEana IR N f
Zla SO AN AR !
57 F e S i
“f‘ w J )
B NGB e T e Te e 0 e BBEARANT AL DR
0|7 RSCERETRICSR S AWRALLE AR RN
Y EASSSAN TS AREANERCARAEERRRANANY
2 3 I




- 109 -

We should mention here that the three examined fungi

Aspergillug flavus, Aspergillus fumigatus and Fusarium 8D«

were more resistant to cyolamne in the presence of the
nighest concentration (500 p.p-m) in culture medium with
respect to its mats dry weight, as compared with the two

other examined fungil Rhizoctonia solani and Aspergillus

niger in presence of any nitrogen source. The same data
show that the amount of soluble sugars (mg per gm dry
weight) in fungal mats in presence of any nitrogen Source
were more or less the same as its control in presence of
the concentrations 100,200 and 300 p.p-m of cyolane in
culture medium, while the two highest concentrations 400
and 500 p.p-m increased the total soluble suger of mats

of Aspergillus niger which reflect the inhibition of

accumulation process of soluble sugars by fungal mats-

Table(23) and Figure (23) reveal the effect of
different concentrations of cyolane on average values of
total lipids (in mg per &m dry weight ) of mats of five
go0il fungl raised in presence of sodium nitrate or ammoni-
um sulphate . It ig clear from the table and figure that
the amount of lipids in control treatment (in absence of
cyolane) was more Or less the same in presence of any

nitrogen source for each examined fungus . Also in control

treatments Aspergillus fumigatus showed the lowest emounts
- :
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Rhizoctonia dspergillus Aspergillus ASperqn[ug Fusgarium

solan! niger flavus fumigatus Spp

Pig. (23)1 Effect of aiffersnt concentrations of oyolane on averags values of

total lipids (in mg per gn dry weight) of mats of Five gpoll fungl
rajsed in presence of sodium nitrate or ammonium sulphate at pi-6
and inoubated for ten days at 30 %¢.
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of total lipids of mats as compared with other fungi in
presence of either gsodium nitrate or ammonium sulphate.
In presence of sodium nitrate in culture medium the low-
est concentrations of cyolane (100 p-p.m) indicated
gignificant drop in total lipids on the mats of all exa-
mined fungi, then slight decreased obtained by increas=
ing cyolane concentration up to 500 p.p.m. On the other
hand, in presence of ammonium sulphate the increasing of
cyolane concentrations on nutritive medium, gradually
decreased (in general) the semount of total lipids of mats

for all examined fungi.

The recached picture of biochemical analysis in the
present experiment by the estimation of protein -l-
content, total soluble sugars and polysaccharide in presence
or absence of different concentrations of insectiieide cyolane
of fungel mats as well as the estimation of its total lipids
contents could not interpret the veriation in the toxicity
of cyolane on the examined fungis

Rhizoctonia solani,Aspergillus niger, Aspergillus f1avus,

Aspergillus fumigatus and Fussrium sp . Further-more,

the presence of different concentrations of cyolane in
culture medium revealed significant decreased in total
polysaccharide and 1ipids content of mats for all examined

fungi and had no effect on protein -~ content of its mats.



