RESULTS

Effect of fungicides on so0il microflora:

BACTERTA:

A~ Effect of Vitavax Captan on total count:

Data in Table (1) show that the application of Vitaveax
Ceptan as seed dressing, graduslly inhibited the rhizosphere
microflofa of_cotton plants at early atage of plant growth,
¥Minimel counts were obtained aftfer 15 dayé with the recommen-
ded dose, and after 30 days, from application, with the 10
fold normal dose. Then microorganismg increased gredually
thereafter. At the end of the expériment, after 90 days
from sowiné, the counts of both treatments (normal dose and
10 fold normal dose) were approximately equal to the control.
In case of the non-eultivated soil, the total counts with
both fungicides treatments followed the same trend of the
cultivated scil. However, the total count.did not reach

that of control even aft{er 90 days from application.

B- Effect of Topsin M T0% on total count:

In cultivated soil, the normal field application dose
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Table (1): Total counmts of bacteria im the goil and rhizosphere
of cotton plants as influenced by Vitavax Captan.

(Nhﬁber in mil./g dry weight)

Time in
%ggzvgiffr _______ Rate ofﬁfielg applicatigf ___________________
Captan ,
Control Cultivated soil Cormtrol  nom-cultivated soil
application i 10 N N 10 B
O-time 122.5 153.75 130.6 125 146.25 130.25
3-days 108.8 93.3 94.03 112 -105.6 60.0
T-days 120.0 44.7 33.1%4 127 T1.75 35.0
15~days 125.0 44.8 40.0 129 56.1 22.0
30~days 116.0 68.4 36.6 111 83.1 34.4
60-days 156.0  133.6 95.5 133 83.8 62.2
90-days 138.8 134.4 129.4 132 10l.1 97.77

Table (2): Total counts of bacteris im the goil amd rhizosphere
of cottom plants as influemced by topsim M 70

(Fumber im mil/g dry weight)

Time im pate of field applicatiom _ L
days after
Topsin M Cultivated soil non-cultivated soil
application CORtTOl ) 10 y Comtrol g 10 ¥
O-time 122.5  170.6 87.0 125 158.0 102.5
3-days 108.8  151.11  53.23 112 113.0 63.1
T-days 120.0  104.22  30.0 127 55.0 33.3
15-days 125,0 97.33  48.8 129 68.8 22.2
30-days 116.0  146.1 69.40 111 108.0 41.1
60-days 156.0 17646 78.0 133 112.2 53.3

90-days 138.8 167.1  88.3 132 120.5 96.6
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reduced the totel bacterial counts during the periods 7 and
15 days from sowing, then bacterial counts increased and
surpassed that of control after 30 days from sowing and
thereafter. The 10 fold normal dose treatment showed more
drastic effect on the total count, than normal dose and

total count failed to level that of control till the end of
the experiment. In case of non-cultivated soil, the effect

of the fungicide Topsin M 70%, on total count showed the
same trend as in cultiveted soil. However, the effect of the
fungicide wag more drastic in the uncultivated soil,and counts
with both rates of application could not reach that of control

even after 9C days from commencement.

A- Effect of Vitavax Captan orn spore-former bacteria:

Date in Table (3) show that in cultivated soil, normal
field application rate of Vitavax Captan reduced the denaity
of spore-former bacteria where minimal counts were obtained
after 15 days from sowing. Then spore-former counts started
to increase till it surpessed that of control after 90 days
from sowing. The 10 fold application rate showed the same

trend of the normal application rate, but the effect on the
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Table (3): Counis of spore~former bacteris in soil and
rhizesphere of cotten planis as influenced by

Vitavax Captan.
(Number im mil/g dry weight)

Time im Rate of field applicatienm

days affer -—=-=~= e e e e e e o e e e
Vitavax - cultivated goil mom-ocultivated soil
Captan

applicatiom °°RtTOl 10 §  Comtrol g 10 ¥
O-time 29.375 10.75  38.75 17.5  23.1 13.75
3-days 40.0 8.8 12.46 10.0 '4.83 0.50
T-days 37.0 2.22 0.97 10.6 1.22 0.832
15-days 3242 0.713  0.366  31.77  0.783 0.372
30-days 35.0 2.22 2.33 24.44  3.055 1.088
60-days 33.33  13.22 2.77 17.77  3.33 2.33
90~days 33.33  36.66 5.77 17.22  1.605 1.311

Table (4): Counts of spore-former bacterie in seil and rhizoesphere

of cotton plants as influenesed by Topsin M 70.
(Number im mil/g dry weight)

Time im Rates of field applicatiom
days after ~

topsin M cultivated goil non-cultivated soil
applicatiom CORmtTOl g 10 § Cemtrol g 10 ¥
O-time 29.375 23.715 16.25 17.5 20.0 22.5
3-days 40.0 12.22 TT 10,0 ‘3.3 T.0
7"'6.&3'5 37 e 4.444 05862 10.6 1.6 O. 944
15-days 32.2 2.094 0.602 31.77 1.263 1,206
30=days 35.0 4,188 1.5 24.44 2,66 2.972
60-days 33.33 3.10 3.866 17.77 Je22 3.333

90-days 33:33 1.716 2:33  17.22 2.22 1.88
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spore-former counts was more harmful, where counts remained
lower than the control until the end of the experiment after
90 days from sowing. The effect of Vitavex Captan was more
obvious in the uncultivated soil than cultivated soil in
both concentrations used. Cultivation of the soil reduced
the harmful effect of the fungicide on spore-former counts.
However, it seems that the poisonous effect of the fungicide
when applied at normal field rate disappeared greatly from

the cultivated moil after 90 days from commencement.

B, Effect of Topsin M 70% on gpore-former bacteria:

Deta in Table (4) show that the application of Topein
M 70% decreased greatly the density of spore-formers in both
concentrations used. The severe harmful effect of the fungi-
cide on spore-formers at both coneentrations in oulti&ated

and uncultivated soil lasted until the end of the experiment,

ACTINOMYCETES :

A.Effect of Vitavax Captan on actinomycetes count:

Data in Table (5) show that Vitavax Captan reduced
actinomycetes counts. The extent of inhibition was in line

with the rate of application. However, at the end of the
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Table (5): Actimomycetes counts im the soil and rhizosphere of
cotton plamts ag influemced by vitavax captan.

(Fumber in mil/g 4@V welght)

Rate of f£ield application

Time in T
days after
Vitavax - cultivated soil non-cultivated soil
o foation Cowtrol N 10 § Control N 10 §
O-time 50.6 46.87 26.25 53.75 98.75 4775
3-days 47.77 44,0 18.33 78.8 64.4 26.6
7-days 53.3 33.33 5.5 55.5 46.6 25.7
15-days 42.2 27.08 17.33 49,16 24 .4 21.8
30-days 37.7 21.1 21.1 46.6 28.8 13.3
60-days 333 2777 22.2 44.4 ' 38.7 31.1
90-days 38.8 49,0 38.3 33.3 5343 32.2

Table (6): Actinomycetes coumts im the s0il and rhizosphere of
cottom plants as influemced by topsir M T0.

(Fumber in mil/g dry weighi)

PTime in Rate of field application
days after TTTTTTTTTTTTTTTTT - -
topsin M Comtrol cultivated soll Comtrol noa~cultivated soil
applicetion ). | 10 ¥ R 10§
O=time 50.6 93.75 31.25 53.75 44,6 33.7
3-days 4777 57.7 22.0 78.8 36.0 11.0
T-days 53.3 37.77 TTT 55.5 34.4 9.0
15-dsays 42.2 23.75 31.77 49.16 37.2 5.0
30-days 37.7 36.66 28.8 46.6 22.7 11.1
60-days 33.3 62.22 27.03 44.4 44.4 26.6

90-~days 38.8 28,8 28.88 33.3 48.3 33.3
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experiment, actinomycetes counts surpassed that of control
at the normal application rate, and hardly levelled the
control counts with the 10 fold normal rate treatment. This

trend was found in both cultivated and uncultivated soils.

B, Effect of Topsin M 70% on Actinomycetes counts:

Table (6) indicates that the effect of the fungicide
Topain M 70% on actinomycetes counts almost resembelled

that of Vitavax Captan on this group of microorganisms,

Pungi:

A, Effect of Vitavax Captan on fungi count:

Data in Table (7) show that the application of Vitavax
Captan as seed-dressing highly decreased the demnsity of the
fungl in the rhizosphere of cotton plants till the end of
experiment (after 90 days from sowing) in both normal dose
and 10 fold normal dose treatments. However, the effect was
more drastic with the higher dose.r The effect of Vitavax
Gaptan on fungl in the uncultivated soil showed the same
trend found in the cultivated soil. In all treatments, the

fungi counts were far lower than that of control.The fungicide

Vitavex Captan showed a special harmful effect on Tungi.
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Table (7):3 Fungi‘counta im the goil and rhizosphere of cottom
plants as imfluemced by vitavax captaxn.

(Fumber in thousamds/g dry weight)

Time in Rate of field application

days afiter —=-——=- - e e e e e e e ——————————
gzggggx f comtrol cultivated soil control non-cultivated soil
application N 10 N )4 10 N
O-time 142.5 137.5 142.6 135.67 48.25 58.3
3-days 138.88 36.663 29.330 121.666 25.555 13.333
T-days 126.64 67.776 30.555 148.333 19.75 14.444
15-days 81.110 63.887 27.330 140.000 37.777 13.333
30-days 143.333 35,555 28.888 129.444 28.44 24.444
60-days 155.550 33.333 27.777 116.666 22.777 33.0
90-days 41.111 21.666 140.000 31.111

133.333

45,555

Pable (8): Fumgi counts im the soil amd rhizosphere of cotton

plants as imfluenced by topsim M TO.
(Fumber im thousands/g dry weight)

Time in " Rate of field applicatiom
days after , ==
topsim M TOg . o c#ltivated soll Gontrol,lel—cnltivated soil
application N 10 K )f 10 X
O-time 142.5 172 164 135.67  42.45 55.5
3-days 138.88 155 14.66 121.666 20.555 20.0
T-days 126,64 84.444 10,69 148.333 56.60 45.0
15-days 81.110 32.75 14.88 140,00 45.00 40.0
30-days 143.333 27.7 31,111 129.444 39.00 28.0
60-days 155.55 25.555 34.444 116.666 40.00 35,5
90-deys 133.33 25.555 . 37.TT7T 140.000 36.111

75.TT7
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B, Effect of Topsin M 70% on fungi count:

Date in Teble (8) show that the application of Topsin
M 70% as seed-dreasgsing g?éatly decreased the fungi counts
in the rhizosphere of cotton plants than control. The higher
dose (10 fold the normal dose) was more harmful to fungi
than the lower one (normal dose). The toxic effect of the
fungicide on fungi lasted till the end of the experiment.
In the uncultivated soil, the effect of Topsin M 70% on

fungi showed the same trend found with the cultivated soil,

Anserobic nitrogen fixers:

A. Effect of Vitavax Captan on enaerobic nitrogen fixers

count:

Table (9) indicates that Vitavax Captan application
showed a harmful effect on the anserobic nitrégen fixers in
the cultivated and uncultiveted soil at both concentrations
uged. In case of the normal field application, anaerobic
nitrogen fixers count decreased till 7 days then started to
increase where counts surpassed that of control after 30 days
from sowing and thereafter. The higher dose of the fungi-
clde (10 fold normal dose) adversely affected the anaerobiec

nitrogen fixers allover the experimental period, and counts
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Amgerobic mnitrogen fixers coumt in the soil and
rhizogphere of cottom plamts as influenced by
vitavax captan.

(Number in thousands/g. dry weight)

e e _-Rate of field applicatiom _____________
Vitavax - cultivated soil non-cultivated soil
éﬁ%??ﬁétion Comtrol g 10 N Control 4 10 §
O~time 260 430  208.0 170 95 140

3-days 280 204  138.6 147 17 45

T-days 216 34 50,0 126 17 14
15-days 212 130 9,600 117 14 2.1
30-days 170 200 35,0 141 35 92
60~days 180 390 56.0 120 72 150
90~days 160 370  154.0 160 180

162

Table (10): Anserobic nitrogen fixers count in the s0il and rhigog-

pPhere of cotton plants as influenced by topsin M 70.

(Number in -thousands/g. dry weight)

Time in days Rate of field applicationm _ e
after topsia i cultivated soil nom-cultivated soil
application C0B¥TOl 'y 3o g Gomtrol g 10 §
O-time 260 200 280 170 98 164

3=-days 280 56 25 147 24 12

7-days 216 14 12 126 56 46
15-days 212 21 8 117 17 14
30-days 170 35 14 141 28 64
60~days 180 28 28 120 43 160
90-days 160 210

64 92 162 92
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haerdly approximated that of control after 90 days from sow-
ing. In the uncultivated soil, the normal field application
rate of the fungicide decreased the anaerobic nitrogen fixers
upto 15 days from commencement then counta increased to hard-
1y level that of the control at the end of the experiment.
The 10 fold application rate treatment showed the same trend,
but anaeroblc nitrogen fixers counts increased than that of

control after 60 days from commencement and thereafter.

B. Effect of Topsin M 70% on anaerobic nitrogen fixers counts:

Data in Table (10) show that the fungicide Topsin M70%
reduced the anaserobic nitrogen fixers in the rhigosphere of
cotton plants. Anaerobic nitrogen fixers decreased by the
effect of the fungicide up till 7-15 days, from application,
then started to increase; but could not level control counts

t1ill the end of the experiment.

IP case of non~cultivated soil, the same trend found
in the cultivated soil 'aé obaserved, but counts of anaerobic
nitrogen fixers increased than that of control im 10 fold
application rate at the end of the experiment. Survivors of

anaeroblic nitrogen fixers may have used the metabolites of

the chemical as a source for nutrition.




65

Aerobic nitrogen fixers:

A. Effect of Vitavex Captan on aerobic nitrogen fixers counts:

Table (11) shows that the fungicide Vitavax Captan, reduced
the Agzotobacter counts in cultiveted and non-cultivated soil
specially aftef 7 days from application. However, at the
normael rate of application Azotobacter restored to or sur—
passed, the control counts at the end of the experimental per-
jod. On the other hand, the high concentration of the chemi-

cal reduced Azotobacter counts allover the experimental period.

B. Effect of Topsin M70% on aerobic nitrogen fixers counts:

Data in Table (lé) show the effect of the fungicide
Topsin M 70% én Agotobacter counts in cultivated and non-
cultivated soil, Topsin M 70 adversely affected Azotobacter
counts in menner approximately similar to that found with

Vitavax Captan. Both the fungicides showed approximately the

same trend.

NITRIFYING BACTERIA:

A, Bffect of Vitavax Captar on nitrifying bacteria count:

Table (13) indicated the drastic effect of the fungi-

cide Vitavax Capten on nitrifiers at both concentrations
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Aerobic nitroger fixers countg in the soil and rhizos-
Phere of cottom plamts ag influenced by vitavax captan.

(Number in thousands/g. dry weight)

120.000

280

Time in Rate of field application
days after ecamm e e
giggzgx - Control cultivated soil Control non-cultivated goil
‘application N 10 ¥ N 10 N
O-time 220 139 280 120 140 170
3-days 280 62.70 - 1.848 138 120 2.80
T-days 56.000 22.20 0.975 145 3.3 le.
15-days 48.000 28,000 6.4000 180 140 17.
30-days 160.000 160,000 16. 240 160 35.
60~days 130.000 180.000 21.000 140 150 39.
90-deys 180,000 47 .000 920 8.5

Table (12):

Aerobic nitrogem fixers counts in the soil and rhizos-
phere of cottor plants as influenced by topsin M T0.

(Number in thousands/g. dry weight)

Time ia Rate of fleld application
days after T -
Pepsin M 70 Control cultivated soil Comtrol 2OR- cultivated soil
application N 10 KN N 10 §
O-time 220 140 140 120 140 110
3-days 280 24.00 13.86 138 170 1.7
T-days 56. 48, 3.000 148 78. 5.400
15-days 48. 44. 3,000 180 17. 20.
30-days 160 220 16.0 540 g2 6.4
60-days 130 260 92.0 140 92 17.
90~days 180 380 100 10.

280

240




67

Table (13): Nitrifiers counts in the soll and rhizosphere of
cotton plants as influenced by vitavax captan.

(Number in thougands/g. dry weight)

Time in Rate of field application
- days after ————==-=— - - e - - -
Vitavax - cultivated soil non-cultivated soil
Captan Control Control
application N 10 N . N 10 N
O-time 350 130 158 160 330 170
3-days 350 T.25 Hedl 140 2.260 7.700
T~-days 280 1.08 1.97 120 2.10 2.210
15-days 280 2.75 2 16 35 1.11 5.540
60"&&3’5 22 00 2070 3.30 11 3033 10640
90-days 35.0 5.4 T7.+90 17 4,00 1.770

Pable (14): Nitrifiers counts in the soil amd rhizosgphere of cotion
plants as influemced by Topsin M 70O. '
(Fumber in thousands/g dry weight)

Time im o Rate of field application
days after =~ : - T
Tepsin M 70 Control cultivated soil Control nom-cultivated soll
application N 10 § N 10 N
O=time 350 280 79.00 160 330.0 240,00
3-days 350 " T8 4.22 140 . 110.0 12.00
T-days 280 2.88 2.30 120 64.0 11.00
15-days 280 4.00 1.40 35 35.00 16.00
30-days 160 6.100 4 .50 11 2.800 2.000
60~-days 22 3.310 1.40 11 6.400 5+400

90-~days 35 5.540 7.90 i7 16.000 9.200
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used in cultivated and uncultivated soils. The harmful
effect of the chemical on nitrifiers lasted till the end

of the experiment (after 90 days from commencement).

B, Effect of Topsin M 70% on nitrifying bacteria count:

Data in Table (14) show that Topsin M 70% adversely
affected nitrifiers counts in the rhizosphere of cotton
plants at both concentrations used. Such effect lasted

till the end of the experiment.

Effect of the fungicides Vitavex Captan and Topsin M T0%

on pathogeniec fungi in witro:

A, Effect of Vitavax Captan on pathogenic fungi:

Date in Table (15) show that Vitavax Captan completely

inhibited the growth of Sclerotium rolfsil at very low

concentration (5 ppm), but Rhigoctonie solani required 100

pp of the chemical for its complete inhibition. In case of

Fugarium oxysporum, 500 ppm of Vitavax Captan were regquired

for it's complete inhibition.

This result indicatea that Sclerotium rolfgii was very sen-

sitive to Vitavax Captan. Rhizoctonia solani was completely

inhibited by modemate dose (100 ppm), but Fusarium oxysporum
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tolerated higher doses, and 500 ppm of the fungicide were

required for the complete inhibition of the fungus.

B. Effect of Topsin M 70% on pathogenic fungi:

Data in Table (15) indicate that Fusarium oxysporum

wes sensitive to Topsin M T70%, where 100 ppm of the fungi-

cide completely inhibited the fungus. Rhizocionia golani

could tolerate high doses of the chemicel and was completely
inhibited by the sddition of 1000 ppm of the fungicide,
Sclerotium rolfsii tolerated very high concentrations of
the fungicide, since the highest dose used in this invest-
igation (10,000 ppm) did not cause complete inhibition of

the fungus.

Effect of the fungiocides Vitavax Captan and Topsin M70% on

reducing the damping-off in cotton plants sown in sterilized

soil infested with R.solani, F.oxysporum and Scl.rolfsii:

Data in Table (16) indicate that the investigated
fungi proved to be pathogenic to cotion seedlings. These
pathogenic fungi reduced the percentages of germination and

survival plants and increased the pre-emergence and almost




T

increased the post-emergencerdamping-@ff as compared to
their respective control. Concerning the virulence of

the pathogens, Rhizoctonia solani was the most virulent

followed by Sclerotium rolfsii then Fusarium oxysposum.

However, the infestation with the three pathogens gave

the most mevere effect than when any of the pathOgens'was
inoculeted solely.

Pungicides application increased the percentages of germine~
tion and survival plants and slmost decreased the pre- and
post emergencé damping-off am compared to their reapective
percentages in the infested soll with any of the pathogens.
This was true for both fungicides Vitavax Captan and Topsin
¥ T70% applied at normal field application rate against the

pathogens R.solani, Sol.rolfsii and F.oxysporum. It seems

that Vitavex Captan was more effective against R.solani and

Scl.rolfeii since it gave higher survival plants 72.5% and

87.5% as compared to those of Topsin M 70% which were TO%
and 67.5%, respectively. On the other hand, Topsin M T0%
geemed to be more effective against F.oxysporum since the
percentage of survivel plants was 82.5% as compared to

that obtained with Vitavax Captan (77.5%).
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Pable (16): Effect of the fungicldes on the percentages of
germination pre- and post- emergence damping-off

and survival plante of cotton in sterilized soil

infested with R.solani, F.oxysporum and Scl.rolfsii.

% % damping-off %

Treatment germination pre - post — Survival
emergence plants

Control 95 5 2.5 | 9205
Rhizoctonia solani 67.5 32.5 10 57«5
Vitavax captan 75 25 2.5 T2.5
Topain M 70 775 22.5 7.5 T0.
Fusarium oxysporum 5 25 5 TO
Vitavex captan 80 20 2.5 17.5
Topsin MTO0 85 15 2.5 82.5
Sclerotium rolfsii T0 30 2.5 67.5
Vitavax captan 87.5 12.5 . 87.5
Topsin K70 75 25 7.5 67.5
Hixture of the 3- |
P&thogem..i“o--ooo--f. 62'5 37.5 12.5 50.
Vitavax captan 77.5 22.5 T.5 TO.

Topsin M70 75 25. T.5 67.5
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Effect of fungicides on fungal counts in soil and rhizo-

sphere of cotton plants sown in sterile soil infeated with

the pathogens R.soleni and Scl.rolfsii:

Fungicides application decreased the fungal counts in

gteriliged soil infested with the pathogens Rhizoctonia

golani or Sclerotium rolfsii. This was observed in the

rhizosphere of cultivated soil and in the uncultiveted
soil. However, the effect was more drastioc in the un-
cultivated soil. It seems that root exudates supply the
pathogens with nutrient compounds which increase their
tolerence to the toxic effect of such chemicals. Deta also
show that the higher the application dose the more effect
on fungal counts, This logic result was observed with
both fungicides in cultivated and uncultivated soils in-

feated with Rhizoctonia solani and Sclerotium rolfaii.

The toxic effect of the fungicides on the pathogens
was obvious after 7 days from application and the severe
effect lasted at least up to 30 days from application after
which fungal counts either continued to decrease or remeined

nearly constant or started to increase slowly. However,
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fungel counts; in all itreatments; were far lower than that
of control till the end of the experiment after 90 days

from fungicide application. This indicates the persistence
of the fungicides in the sterilized soil in the absence of
s0il microflora which pley an important role in the degrada-

tion of these compounds.

The data also indicate that the fungicide Vitevax
Captan seemed to be more toxic than Topsin M 70% to the

pathogens Rhizoctonia solani end Sclerotium rolfsii

This result is in agreement with the earlier results

obtained in vitro.

The fungicides proved thelr drastic effect on the

pathogenic fungi Rhizoctonia solani and Sclerotium rolfsii

in sterilized infested soil which is a step forward condi-

tion nearly resembling the natural conditions.
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Effect of infestation with the pathogens and application

of fungicides on microbial counts:

1- Effect of soil infestation with R.solani and application

of fungicides on totel bacterial count:

Date in Table (18) show that total bacterial count
in control I (uninfested) increased in the rhizosphere of
cultivated soil with the increase of plant age, being always
higher than the uncultivated soil (control I of the unculti-

vated soil). The higheat counta were obtained from rhizosphere
pemples taken 60-90 days afier sowing. This period represents

the active vegetative growth of cotton plants where root

exudates are abundant.

Infestation with R.golani increased the total bacter-
ial counts in rhizosphere samples bhut showed no obvious

trend in the uncultiveted soil.

Pable(1l8) show that the application of the fungicides
Vitavax Captan and Topsin M 7C reduced the bacterial counts
in the infested, cultivated and uncultiveted, soils during
the earlier stages of the experiment. However, at the later
stages, bacterial counte levelled or even surpassed their

respective control (control II, soil infested with R.solani).
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Effect of soil infestation with R.solani and fungicides

application on actinomycetes counts:

Table (18) indicates that actinomycetes counts increased
in the rhizosphere (control I) at the latter stages of the
experiment (60-90 days after sowing). This may be due to the

abundance of root exudates at this stage of growth.

Infestation of the soil with R.golani increased actino-
mycetes counts in the rhizosphere of cotton plants after 30
deye from sowling and thereafter., However, the infestation
with R.gsolani in the uncultivated soil slightly increased

the actinomycetes counts in all investigated gamples.

Fungicides application reduced the actinomycetes counts
in cultivated and uncultivated soils as compared to their
respective control (control II). This was true for both

fungicides Vitavax Captan and Topsin M T0%.

Effect of soil infestation with R.solani and fungicides

application on fungal count:

Data in Taeble (18) show that fungal counts in control I

increased in the rhizosphere of cotton plants, being always
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higher than that of the uncultivated. The increase of
fungal counts in the rhizosphere with the progress of plent

age may be due to the increase in root exudates,

Infestation of the soil with R.solani increased the
fungal counts in the cultivated and uncultiveted soils.
However, the increase in fungal counts due to infestation

was more pronocunced in the cultivated soil.

The application of the fungicides Vitavax Captan and
Topsin M 70% decreased the fungal counts in asoil infeated
with R.solani. The higher the application rate, the greater
the reduction in fungal counts. The fungicides adversely
affected the fungal counts, and the most drastic effect was
observed after 7-15 days from fungicide application. Then,
fungel counts increesed progressively till the end of the
experiment where it remained far lower than the respective

control.

Effect of soil infestation with Scierotium rolfsii and

fungicides application on microbial counts:

Soil infestation with Scl.rolfsii increased the total

bacterial, actinomycetes and fungael counts in the rhizosphere
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of cotton plants.

In case of the uncultivated soil, the fungi count

increased with the Secl.rolfsii inoculation. Scl.rolfsii
inoculated in the uncultivated soil, increased the bact-
eriel counts in the early stages; but in the later stages
bacterisl counts were greatly reduced. Soil infestation

with Scl.rolfeii slightly increased the actinomycetes counts

in the uncultivated soil.

The fungicides application decréaaed the bacterisl
actinomycetes, fungal counts in soil {(uncultivated) and
rhizosphere of cotton plants. The higher the rate of
application the greater the reduction in microbial counts.
This was 6bserved with both fungicides in the cultivated

and non cultivated soils.

Effect of infestation with R.solani and Scl.rolfsii and

fungicides application on microbial counts:

Infestation of the soil with both pathogens increased
the microbial counts (bacteria, fungi and actinomycetes) in
cultivated soil, and also increased fungi, and actinomycetes

counts in the uncultivated soil. However, totel bacterial
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count in the uncultivated soil increased in the intial
stages and decreased in the later atages due to the

infestation with both fungi.

The fungicides application reduced the microbial
counts in the cultivated and uncultivated soila infested
with both of the two pathogens. This trend was observed
with both fungicides, specially at the earlier stages before

the degradation of these chemicals.

During plate counting, microbial isolates were obtained
from the rhizosphere of, seed dressed with fungicides,cotton
plants sown in soil infeated with the pathogens. The obtained
isolates (675 fungal isolates, 722 bacterial isolates and
627 actinomycetes isolates) wererinvestigated for antagoniz-
ing the root-rot pathogene, in vitro. This wag oarried out
to answer on & question whether the fungicide application
destroy the natural antagonists, or natural antagonists

gtill exist inspite of fungicides application.




Tadle (AH )t COounts of microflora in cultivated and uncultivated soil infested with Mixture

e A g i AT A

of (R.molani and
Sol.relfsil) and treated with fungioides.

Control Cultivated soll Contrel Non-cultivated soil
Time of eI ¢ 1T . TTETTmTTTTT - i ™6 it - - - -
sampling without with Vitavax ceptan Topein M 7O without with Vitawax oaptan Topain N TO
inoculation inoculation N 10 X N 10N inoculation »b...oE.o._u.ou | 10§ N 108
Total oounts (x Hom\n. dry walght)
C-time 118 172.1 122.7 205.6  16T.7 165.8 83 102 125.5  132.5 165.8  156.4
7-deys 183 195.4 62.5 126 118.8 118.8 93 144 54.6 46.5 54.7 94.
15-deys 132 261.3 103.3 44 94.3 83 129 120 78.8 44.4 163.6 3l.8
- 30-days 165 414.2 118.2 104.3 202.2 123.5 140 101.5 42,6 55, 86.5 26,9
- 60-deys 34C 512.9 329 412 247 330 189 93,2 266 55+ 110 52.
T 30-days 312 684.1 473.6 431.5 489.1 473.9 193 71.9 27.7 108 251. 117
o Actinomycetes (x .._.Om\n. dry weight)
= Owtime 7 75.5 80 90 a3 112.2 324 -88.1 64, 8L 94,2 94.2
T-days 71 99.9 14.7 5.1 1.1 10.1 32.5 8.9 3.48  10.4 n.7T 2T
,
s 15-days 59 139.2 41.9 10.32 56 50.5 29.1 12.4 3.59 1.46 22.4 33.7
30-daye 23 313.9 64.9 20.6 58 58.9 27.9 Ti.l 13.3 21.1 15,6 31.25
o §0-daya 154 545 427 105 65 127.17 2T.3 8.1 43.4 184.7 122.2 159.5
50-days 364 674, 105 721 540 740 29.9 T4.4 217 184 257 140.4
. Fungl (x u.ow\m. dry weight)
T G-time 63.2 85.2 62. 102.5 §1.25 120 53.3 94.3 90.0 71.25 85 78.75
=T T-days 83.3 94.8 7.75  10.0 15.0 15.0 43.2 101.6 10.0 12.5 18.75 7.55
: 15-days Bl. 109.3 9.75 6.75 16.37 9,62 40, 98.3 11.62 9.5 25.0 2.70
e 30-deya 104. 194.3 15.25  37.5 16.75 8.0 44 88.1 30, 18.37 40,0 15.12
. 60-days 110 249.1 50,0 65. 37.5 50, 47 4.9 82. 106 85.0  103.75
e 90-days 166 315.9 281, 250 150 125 53 83,2 125 112 200 225

Control I ( C T )} = Uninfested soil Control II {C II) = Soil infested with R, sclani+ Sel. rolfeil
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Antagonigtic efficiency of microbial isolgtes from the

rhizosphere of seed dressed with fungicides, cotton plants
against root pathogens R. golani and Sel. rolfsii.

A, Antagonistic Fungi:

1- Fungal antagoniste against R.golani:

Data in Table (21) show the efficiency of the
fungal isolates from the rhizosphere of, seed dressed with

fungicides, cotton plants against R.solani.

The data indicete that out of 675 fungel isolates,
170 isolates antagonized R.solani. These antagonists con-
sigsted of 38 weak isolates, 50 m derate and 82 potent anta-

gonists ageinat R.solani.

Concerning the potent antagoniats it was found

that all the light brown Aspergillus isolates (30 isolates

and the Trichoderma (16 isolates) were potent antagonisis

and 80% of Penicillium (olive, 25 isolates) were poient

antagonists against R.sgolani.

2~ Fungal antagonists against Scl.rolfsii:

Dete in Table (22) present the antagonistic fungi

against Scl.rolfgii. The data show that out of 675 fungal

igsolates investigated, 150 isolates showed antagonism against

Sel.rolfaii. Out of these antagonists, 35 isolatesz were found
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(21) : Antagonigtic fungal isolates, from the rhizosphere.of cotton plants,

Table
against Rhigoctonia solani , on soil extract agar medium.
Number of Number of Number of antagonigts Percentage of tagonists
Fungi tegted antagonists which were: ( % Wb WMWmHHNMW
isolates T e e . antagonists
weak moderate high weak moderate high m&v

Aspergillus sppe 170 42 24.7

Light brown 30 30 - - 30 - - 100

Green. 40 12 10 2 - 83.3 16.7 -

Black. 100 - - - - - - -
Penicillium spp. 129 73 5645

Brown. 34 16 - 11 5 - 68.75 31l.25

Olive green. 25 25 - 5 20 20.00 80,00

Miscellaneous. 70 32 2 19 11 6.25 59430 34.45
Rhizopug spp. 139
Alternaria spp. 84 8 6 2 - 75.00 25,00 - S.4
Pugarium spp. 73 4 4 - - 100.00 - - 5.4
Cladogporium spp 22 12 4 8 - 33.30 66,60 - 54.5
Myrothesium spp. 24 - - - - - - - -
Bpicocum spp. 18 15 12 3 - 80,00 20,00 - B83.3
Trichoderma apPPe. 16 16 - - 16 - - 100.00 100.0
Total 675 170 38 50 82 22.30 29.40 48.20 25.1




Table ( 22 ) 3

Antegonistic Fungal isolates from the rhizesphere of cotten plants,

against Sclerotium relfsii, on soil extract ager medium.

86

mmmwmmw% _mﬁwwmw zcadmwumw ﬂwwwmouumem percen mw.ow mﬁwmmobwmdr Pergentage
Fungi igolates{ antag- ’ which weres of tetal
niste weak | moderate] high | weak |moderate| high antagenists
Aspergillus spp 170 42 24.7 %
Light brown 30 30 - - 30 - % - % |100 % 100 %
Green 40 12 12 - - 100 % - % - % 30 %
Black 100 - - - - -% - % - % - %
Pénicillium app 129 68 52.7 %
Brown 34 20 4 13 3 20% |65 % 58.8% 58.8 %
Olive green 25 25 - - 25 - - 100% 100 %
Miscellaneous 70 23 3 11 9 13 % 47.8 % | 39.1% 35.8 %
Rhizopus sepp 139
Alternaria spp 84 4 3 1 - 75 % 25 % -% 4,78 %
Fugerium spp 73 3 3 - - 100 % - % - %
Clagesperium spp| 22 9 4 5 - 44,4 % | 5535% - 40.9 %
Myrethegium spp 24 - - - - - - -
Epiceeum spp 18 8 6 2 - 7% % 25 % - 44.4 %
Arichoderms sPP+| 16 16 - - 16 - - 100 % | 100 %
Teotal 675 150 35 32 83 23.3% |21.3 55.3 %| 22.5 %




to be weak, 32 isolates moderate and 83 isolates high
antagonists. All the investigated isolates of the light

brown Aspergillus, olive Pemicillium and Trichoderma proved

to be potent antagonists ageinst Scl.rolfsii. These resultis

may facilitate the detectlion of the potent antagonists

against the root-rot pathogens.

B. Antagonistic Bacteria:

1- Bacterial antagonists against R.solani:

Data in Table (23) indicate that out of 722 bacteriel
igolates investigated, 160 isolates antagonized R. solani.
Regarding the efficiency of the antagonists, against R.solani,
83 isolates were found to he weak antagonists 43 moderate

isolates and 34 isoletes were high antagonists.

Most of the potent bacteriel entagonists against R.solant

were found to belong to genera Pseudomonasgs and Bacillus.

Tt is observed from the date that more antagonists
were found in the sample of the later stages of plant growth
than thet of early stages. This is a logic result, since

toxicity of the fungicides diminish at least partially in
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Table (23): Antagonistic bacterlal isolates frem the rhizosphere of cotton plants,

against Rhizoctonias golani en soil extract agar medium.

Number of Number of Number of antagonists Percentages of antagonists Percentage
Stage of tested antagonists ::;ﬁWmmmtmmwmnwun;:ruullu1||:|||mmmmW1mmwmnw:hmpaal of tetal
igolation S antagonigts
igolates weak moderate high weak moderate high ﬁwv
O time 97 12 6 4 2 50 33.3 16.7 12.5
T days 50 4 1 3 - 25 75.0 - 8.0
30 days 152 23 11 6 6 48 26.0 26.0 44.2
60 days 160 50 29 8 13 58 16.0 mm.o_ 31.2
90 days 180 54 29 16 9 53 29.6 16,6  30.0
Total 722 160 83 43 34 51L.8 26.8 21.2 22.1
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the later stages. However, potent antagonists were found
in the soil samples taken aftef 15 days from fungicide
application, & period of maximal toxicity of the fungicides
on microorganisms {(from earlier experiments). This indicates
the persistence of the potent bacterial antagonists to

fungicides,

2~ Bacterial antagonists ageinst Scl.rolfsii:

Date in Table (24) indicate that out of T22 bacter-

jal isolates investigated, 171 isolates antagonized Sel.rolfaii.

Out of these antagonists, 66 isolates were weak, 51 isolates
moderate and 54 isolates proved to be efficient antagonisis.
The preliminery identification showed that most of the potent antaé

gonists belonged to genere Pseudmonas end Bacillus. It is

of interest to find & significent number of potent dbacter-
inl sntagonists in samples taken from periods where the
effect of the fungicides was supposed to be severe. This
mey indicate the tolerance of bacterial antagonists to the

effect of these chemicals in soil.




Tawle ( 24 )

-T1~-

90

Antagonistic bacterial isolates from the rhizesphere of cotton plants,

against Scherotium rolfsii,

on soil extract agar medium.

number of | No. of | Number of antagonists percentage of antago- tage
Stege of teated antagoni- which were: nigts which were 3 vm%mﬂmﬁmmw
. t an 0 _
igolatien igolates | °°° weak |moderate| high weak |moderate| high agoniate
0 Time 97 13 13 - - 100 % -% - 13.4 %
7 days 50 2 1 1 - 50 % | 50 % - 4 %
15 days 83 42 21 11 10 50 % | 26 % | 2% % 50.6 %
30 days 152 52 14 20 18 26.9% | 38,4 % | 34.T% | 34.2 %
6o days 160 22 5 3 14 22,7% | 13.6 % | 63.6% 13.75%
go days 180 40 12 16 12 30 % | 40 % |30 % 22,2 %
Total 722 171 66 51 54 38.8% | 29.8% 31.5% 23.6 %
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C. Antagonistic actinomycetes:

1~ Actinomycetes antegonists against R. solani:

Date in Table (25) indicete that out of 627 actino-
mycetes iéolates investigated, 281 isolates showed ante-
gonism against R.solani. The ectinomycetes antagonists
consisted of 81 weak isolates, 78 moderate and 122 isolates

proved to be high antagonista.

In case of the non-coloured actinomycetes,the percentage

of isolates which showed antégonism against R.golani was 40%,

but coloured actinomycetes showed higher percentages of anta-
gonists.

Concerning the efficiency of the antagonisis, 25.5%
of the non-coloured antagonists proved to be potent anta-
gonists. In case of the coloured actinomycetes the per-
centages of potent antegonists almost were higher than

that of the non-coloured.

The majority of, the violet antagonisis (86.96%),
yellow antagonists (80%) and orange antagonists (66.67%)
were potent entagonists. On the other hand, the poorest

coloured antagonists were the blue and dark brown isolates.

Grouping actinomycetes on the basis of their colours

wasg done in order to facilitate the detection and isolation
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Pgble (25): Antagonistic actinomycetes HmOHm&mm. from the rhizogphere of cotton plants,
against Rhizoctonia golani , on goil extract agar medlum.

Number of Number of Number of antagonigts  Percentages of antagonists Percentage
Colour of tesgted tested ____which were: . ______ :1nnnﬁmemanmmwuhmwtuuunun of tetal
igolates . . —
(piguent) Laolates antagonists weqk moderate high weak moderate hilgh memM%ome&m
Non-pigmented. 235 94 38 32 24 40 34.5 2545 40
Pigmented.
Dirty 41 27 8 6 13 25.6 22.2 48.2 65.8
Roge 24 12 6 4 2 50.0 33.3 16.7 50.0
Blue 5 1 1 - - 100.0 - - 20.0
acﬂHOu..m.w HN..._.. h.m bl m h.o - HU .u- mm . @ Wmoo
Brown 50 30 8 8 14 26,6 26.6 46.8 60.0
Dark brown 8 2 2 - - 100.0 - - 25.0
Orange 14 6 2 - 4 33.3 - 66.7 45.8
Yellow 40 20 - 4 16 - 20,0 80.0 50.0
Black 42 20 8 4 8 40,0 20.0 40,0 47.6
Grey 26 12 6 6 - 50,0 50,0 - 46.1
Emomu-u.m.ﬂ_.mo.ﬂ.m m”—. 11 2 8 1 Hm.u.. ..NN...N mo ow WM.W
44.8

Total 627 281 81 78 122 28.8 43.5 43.5
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of the potent coloured antagonista.

2- Actinomycetes antagonists against Scl.rolfsii:

Data in Table (26) indicate that out of 627 actino-
mycetes isolates investigated, 279 isolatles antagonized

Scl.rolfsii. The antagonists were grouped to 87 weak ,

93 moderate and 99 potent entagonistic isolates.

In case of the non-coloured actinomycetes, the percent-

age of isolates which antagonized Sel.rolfsii was 41.7%,

but some coloured actinomycetes showed higher percentages
of antagonists. However, the percentages of antagonists
‘were 80% of the yellow, 64% of the brown and 53.8% of the
grey actinomycgtes. The other coloured isolates gave appro-

ximately equal or lower percentages of antagonists.

Concerning the efficiency of the antagonists against

Scl.rolfgii, it was found that 32.70% of the non-coloured

antagonists were potent in antagonizing Scl.rolfsii. How-

ever, some coloured actinomycetes showed higher percentages
of the potent antagonists among their respective groups. It
was found that 57.3% of the grey antagonists, 52% of the violet,

43.5% of the brown antagonists were potent in antagonizing
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Table (26): intagonistic actinomycetes igolates, from the rhizosphere of cotion plants,

against Sclerotium rol

fgii , on soil extract agar medium.

Number of Number

of MNumber of antagonists

Percentage of antagonist

s Percentage

Colour of tested which were: which weret of total
.igolates isolate: antegonists mee——wmm——m——o m——— e —————— €3 T mb.«m.wmwn.m._“m
(pigment) weak moderate high weak moderate high
Non-plgmented 235 98 28 38 32 28.5 38.8 32.7 41.7
Pigmented:
Dirty 41 18 10 4 4 56.0 22.0 22.0 43.9
Roge 24 6 4 - 2 6646 - 23.4 25.0
Blue 5 1 - 1 - - 100.0 - 20,0
Violet 121 46 11 11 24 24.0 24.0 2.0 38.0
Brown 50 32 10 8 14 31.5 25.0 4345 64 .0
Daxrk brown 8 3 - 2 1 - 66.6 33.4 3745
Orange 14 6 2 4 - 3344 6646 - 42.8
Yellow 40 32 14 8 10 43.7 25.0 31.3 80.0
Black 42 12 4 4 4 33.3 33.3 33.3 28.5
Grey 26 14 2 4 8 14.2 28.5 5763 53.8
Migcellaneous. 21 1l 2 9 - 18.1 8l.9 - 5243
Total 627 279 87 93 99 33.1 33.3 35.6 44 .4
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Sel.rolfsii. On the other hand, the blue and orange actino-

mycetes antagonists did not give potent isolate against

Sel.rolfsil.

Effect of the fungicides Vitavax Captan end Topsin M 70% on

the most potent antagonisiic fungi, Aspergillus 8p.,

Penicillium sp. and Trichoderma =sp. isolates, in vitro:

o e . e s P Y . e Py i e ek . o it s ot e i} S S o S — — L S 0 el =

Date in Teble (27) show that Vitavax Captan deleter-
iously affected the growth of the potent antagonist ,

Agpergillus sp. isolate at low concentration (50 ppm) and

completely inhibited the growth of the fungus at 100 ppm.

The growth of Penicillium sp. isolate was greatly affected

(Inhibition index 82.41%) at a concentiration of 200 ppm and
the growth of the fungus was completely inhibited at 300 ppn.

In case of Trichoderme sp. isolate, the fungicide Vitavax

Captan greatly inhibited the growth at 400 ppm and compleé
tely inhibited the growth at 500 ppm.
These results indicate that the potent antagonistic

fungi differed in their tolerence to Vitavax Captan.
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Dats in Table (27) show that Topsin M 70 showed

glight toxicity to the potent antagonist, Aspergillus sp.

igolate which tolerated 1000 ppm of Tepsin M 7C., and
5000 ppm were required for the complete inhibition of this
fungus.

The fungicide Topsin M 70 was more effective on

the growth of Penicillium sp. and Trichoderma sp. isolates.

In case of Penicillium sp. isolate, 100 ppm of the chemical

were sufficient for its complete inhibition. The growth of

Trichoderma sp. isolate was completely inhibited at 200 ppm

of Topsin M 70 ..

These results indicate thaet Aspergillus sp. isolate

was very sensitive to Vitavax Captan, but can tolerate high
concentrations of Topsin M 70 . The potent antagonist

Penicillium sp. isolate wes sensitive to Topsin M 70 than

Vitavax Captan. The efficient antagonist, Trichoderma sp.

isolate was sensitive to Topsin M70 , but could tolerate

moderate concentrations of Vitavax Captan.




arvnl;N.:u Effest of the fungioides Vitavax o’vnlun!-uo_i»blﬂas..uqi!nﬂi!'ﬁ.n‘a
sxtagenistic fongl (in witro),

Aspergillus sp.

Panicillium sp.

Trichoderma #p.

Inkibition index, at intexveles Inhibition index,at intervales Inhibition index,at intervals
{ hours from cosmencement )

(bours from comsencement)

{ hours from coemenosmant )

Treataent 48k T2hr %Il 120hr 48hr 72hr 96hr 120 hr 4Bhr T2 hr 96 hr 120 hr
Vitavax Captan
5 ppm 20% 40.86 29.41 14.45 18,18 20, 33.33  35.45 14,28 2,22
50 ppm 30 51.16  29.41 27.TT J4.45 35 40, 42,33 42,866 21.11
10C ppm 100 100 100 100 100,0 39 48,3 60.91  B4.76 TT.T7
200 ppx 100 100 100 100 100 100 73.3 B2.41 86,66 B82.77
300 ppm 100 100 100 100 100 100 100 100 100 91.66
400 ppm 100 100 100 100 100 100 100 100 100 92,77
500 ppat 100 100 100 100 100 100 100 100 100 100
1000 ppm 100 100 100 100 100 100 100 100 100 100
5000 ppm 100 100 100 100 100 100 100 100 100 100
10,000 ppm 100 100 100 100 100 100 100 100 100 100
Topsin M 70%
S ppm 130 62.36 27.T4 67.7T7T 14.28 24, 58.33  T8.33 49.52 47.77
50 ppm 30 54.30 56,86 90,11 28,57 50. 60, g8s.8 100 92,22
100 ppm 35 62,36 T0.58 90.75 100 100 100 160 100 91.66
200 ppm 35 63.42  T1.44 90,75 100 100 100 100 100 100
300 ppm 10C  65.95 72.50 91.20 100 100 100 100 100 100
40C ppm 100 65.50 72,54 91.91 100 100 100 100 100 100
500 ppm 100 65,00 T2.54 92.22 100 100 100 100 100 100
1000 ppm 100 66.05 T72.54 95.32 100 100 100 100 100 100
5000 ppm 100 100 100 100 100 100 100 100 100 100
10;000 ppa 100 100 100 100 100 100 100 100 100

100
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Effect of the fungicides Vitavax Captan and Topsin M70% on

the potent antagonistic bacteria, Pseudomonas sp. and

Becillus sp. isolates, in vitro:

ks e e daind PP S il S S . —— . o — e ik s o s o . e e s e .t ot e et W e S5 S ==

—— G . o ——

Date in Table (28) show that Vitavax Ceptan had
a drastic effect on the counts of the antagonistic bacterial
isolates number 1,2 and 5. These isolates were very sensitive
to Vitavex Captan and 5 ppm of the chemical caused complete

iphibition. The isolate number (4) (Pgeudomonas 8p. tolerated

5 ppe of the chemical and 50 ppm caused comp ete inhibition
of this isolete. The bacterial isolate number 3 (Bacillus sp.

tolerated 10,000 ppm Vitavax Captan.

bacteria :

Data in Table (28) indicate that Topsin M 70 % showed
low toxicity to the potent antagonistic bacterial isolates.
The isolete number 1 (Bacillus sp.) tolerated 5000 ppm of
the fungicide Topsin M 70 % and 10,000 ppm of this chemical

were required for the complete inhibition of this isolate.
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Table (28): Effect of the fungicides Vitavax Captan and Topsin M7O0
on the most potent antagonistic (Eseudomonas sp. and
Bacillus sp.)dgolates.

Inhibition Index

—— —— - -n--——_—-.——----————-..————u———-———.—.m_—_—-—-———.—.

Treatment Bacillus Pseudomonas Bacillus Pseudomonas Bacililuas

8p. 8. 8P. 8P. 8p.
Ve s \5/
(1) Vitavax Captan (4) (s)
5 ppm 100 100 62,73 00.00 100
50 ppm 100 100 68.32 100 100
100 ppm 100 100 69.87 100 100
200 ppm 100 100 78.26 100 100
300 ppm 100 100 78.88 100 100
400 ppm 100 100 80.74 100 100
500 ppm 100 100 81.98 100 100
1000 ppm 100 100 82.29 100 100
5000 ppn 100 100 84.78 100 100
10,000 ppm 100 100 90.99 100 100
Topsin M 70
5 ppm  32.55 42,10 50,62 T.14 30.33
50 " 44.18 56.14 T2.5 9.99 80,42
100 ¢ 48.83 64.91 67.5 10.28 80,82
200 " 53.48 TO.1T T0. 25.55 100
3060 " 56.97 78.94 71.25 29.41 100
400 " 63.95 91,22 T2.99 34.87 100
500 " 69.76 100 100 44.44 100
1000 " T4.41 100 100 81.48 100
5000 " 84.42 100 : 100 100 100

10,000 " 100 100 100 100 100
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The isolate number (2) was more sensitive than number{(4).

The isolate number 4 (Pseudomonas sp.) tolerated 1000 ppm.

of Topsin ¥ 70 and 5000 ppm ceused complete inhibition. The
jgolate number 5 (Bacillus sp.) was more sensitive to Topsin
M 70 %, it could tolerate 100 ppm and the complete inhibi-

tion occurred at 200 ppm of the fungicides.

Effect of the fungicides Vitavax Ceptan end Topsin M 70

on the most potent antagonistic actinomycetes, in Vitro.

Data in Table (29) show that Vitavax Ceptan deleteriously
affected the growth of the potent antagonistic actinomycetes.
The highest concentration which could be tolerated weas
200 ppm. It's worthy to mention that different isolates
showinglthe same pigment (colour) differed in their tolerance

to Vitavax Captan,

Effect of Topsin M 70 on the most potent antagonistic

actinomycetes :

Data in Table (29) show that Topsin M 70% could be
tolerated by most of the potent actinemycetes antagonists.
Data show that 3 out of 4 potent antagonistic isolates
(dirty black colour) could tolerate up to 5000 ppm of the

fungicide Topsin M T0%.




Pable (29): REffeet of the fungicides Vitawax Captan and Topsinz N TQawthe most potent antagonistic Aotinomyoetes,

Inhibition Index of the potent antagonistic coloured sotinomyostes isclaten

Preatment Violet . Dirty Yellow Orange Rose Brown __ Orey ___

1 2 3 4 1 2 3 4 1 2 1 1 1 1
Vitavax Captan
5 ppm 100 11.00 15.00 20.00 100 12.22 9.12 10,00 100 21,25 100 100 14.7 100
50 " 100 25,0 100 100 100 40,5 100 100 100 61.29 100 100 100 100
100 - 100 92.5 100 100 100 80.4 100 100 100 80.00 100 100 100 100
200 " 100 100 100 100 100 99.2 100 100 100 100 100 100 100 100
300 " 100 100 100 100 100 100 100 100 100 100 100 100 100 100
400 * 100 100 100 100 100 100 100 100 100 100 100 100 100 100
500 " 100 100 100 100 100 100 100 100 100 100 100 100 100 100
1000 100 100 100 100 100 100 100 100 100 100 100 100 100 100
5000 " 100 100 100 100 100 100 100 100 100 100 100 100 100 100
10,000 *® 100 100 100 100 100 100 100 100 w00 100 100 100 100 100
Topsin M TO%

5 ppm 79, 00,0 00.00 0.0 100 13,33 6.66  4.00 47.72 3.00 25,34 B86.93 00.00 Bl.96
50 ™ E._ 00.0 00,00 0.0 100 20, 14.44 20,00 62. 35.48 66.6 100 16.66 100
100 " 86, 00.00 0.0 0,0 100 33.33 18.8 28.8 69 36,7 95.6 100 50.55 100
200 " 89. 00.00 0.0 0.0 100 66,66 22,2 40.4 79 7.8 100 100 52.22 100
300 93, 00,00 0.0  16.66 100 8. 33.3 52.3 86 39.9 100 100 66.66 100
400 " 99,5 00,00 0.0 16,66 100 B6.6  41.4 60.9 92 41.93 100 100 68.88 100
500 " 100 00.00 0.0 16.66 100 88,8  49.9 62.7 100 49.35 100 100 75.8 100
1000 " 100 25, 0.0 50, 100 90,0 57.7 76.8 100 56.45 100 100 83.33 100
5000 ™ 100 75 33.3 66, 100  93.3 66.6 84.4 100 83,7 100 100 96.66 100
10,000 * 100 100 72.2 100 100 100 93.3 100 100 100 100 100 100 100
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The data show that the investigated potent actinomycetes
antagonists tolerated higher concentrations of Topsin M T70%

than Vitavax Captan.

Biological control as compared to chemical control of

damping-off in cotton (Giza 70) sown in soil infested

with R.solani, F.oxysporum and Scl.rolfsil:

The effect of seed inoculation with potent antagonists

namely Aspergillus sp. and Penieillium sp. isolates on the

peicentages of germination, pre~ and post-emergence damping-
off and survival plants in cotton (Giza 70) sown in natural
g0il infested with the pathogens R.solani, F.oxysporum and

Secl.rolfsii was presented in Table (30). The effect of

seed dressing with the recommended dose of the fungicides
Vitavax Captan and Topsin M 70% on reducing damping-off in

cotton was also presented in Table (30) for comparison.
Data in Tebie (30) show the following:

Seed inoculaetion with the potent antagonist, Aspergillus

sp. isolate, increased the percentages of germination and
survival plants and decreased the damping-off percentages

as compared to control (II).
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The effect of seed-inoculation with the potent enta-

gonist Penicillium sap. imsolate on reducing the damping-off

in cotton was not as great as that obtained with the Aspergillus

sp. isolate inoculation. However, seed inoculation with the

two potent antagonistic imolates (Aspergillus sp. isolate +

Penicillium #p. isolate) showed the greetest effect than

when any of the antagonists were inoculated solely. Inocula-

tion with both the two antagonists {Aspergillus + Penicillium)

increased the germination percentage from 55% {control II) to
80% and survival plants percentage from 37.5% (comtrol II)to
80%, and decreased the pre-emergence damping-off from 45%
(control II) to 20% and post-emergence damping-off from 17.5%

to Zero%.

Table (30) also show the effect of seed dressing with
the fungicides Vitavax Captan and Topsin M T0% on reducing

the damping-off in cotton.

The results recorded in Table (30) show that biological
control nearly levelled chemical control of damping-off in
cotton. This indicates that biological control could sub-
gtitute chemical control to avoid the problem of environ-

mental pollution and the side effect of such chemicals on
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Table (30): Effect of seed inoculation with the potent -
antegonists (Aspergillus Bp. and FEnicillium 8sp.
and seed-dressing with Vitavax Captan and ToPsin
M 70 on the percentages of germination end pre-
and post-emergence deming-off in cotton.

Treatments germfﬁation dampigg-off survival
' pre - . post— plants
emergence

Control I* 95 5 2.5 92.5

Control II ** 55 45 17.5 37.5

Aspergillus 75 25 2.5 T2.5
gpp.

Penicillium 70 30 5 65
8pp.

Mixture 80 20 0.0 80

( Asp. + Penic)
Vitavax Captan 82.5 18.5 2.5 80
Topsin ¥ 70 75 25 5 70

= Control I:

Untreated cotton seeds sown in natural soil.

= Control II: Untreated cotton seeds sown in natu:al soil

infested with the three pathogens (R.solani +

E.o;xsg&rmm + Sel.rolfsii).
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saprophytic microflora which are of great importance to

soil fertility.

Effect of bioclogical and chemical control of damping-off

on the growth of survival plants of cotton {Gize TO) sown

in goil infested with R.golani, F.oxysporum and Scl.rolfsii:

The effect of seed inoculation with the potent antegon-

ists, Aspergillus sp. isolate, Penicillium sp. isolate on

the growth of survival plants of cotton (Giza 70) sown in
netural soil infested with the three pathogens (R.solani +

F.oxysporum + Scl.rolfsii) was recorded in Table (31).

Data in Table (31) show the following resultis:

1) Infestation of the so0il with the three pathogens

(R.solani + F,oxysporum + Scl.rolfsii) decreased the length

of the shoot system and the dry weight of the root sysiem

of survival plants.

2) Seed inoculation with the potent aentagonists
Aspergillus sp. and Penicillium sp. isolates almost
increased the length, fresh and dry weight of the root

and shoot systems of survivel plants. However, seed
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inoculation with & mixture of both of the two entagonists

(Aspergilius sp. + Penicillium sp.) elmost increased the

plant growth than when any of the antagonists was inoculated

solely.

The aforementioned results are in agreement with
results of earlier investigators including Ali (1967),

Sirry et al. (1970) and Neweigy et al. (1982).

Seed dressing with fungicides then sown in soil infested
with the pathogens showed a trend of increasing the follage
growth. This result is in agreement with Eige and Barakat

(1978) and Habib (1979).

The aforementioned results show that biological control
and chemical control almost increase the growth of survival

plants.
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pable (31): Effect of seed inoculstion with the potent -nnomou.._-_:. Aspexgillus ap.,snd
with Vitavax Capten and Topain M 7O on.

Pentcillium sp. and treatment

e ey e et

growth of cotton planta

gown in goil infested with pathoganic fungl.’

Shoot mystem Root system
Treatment mou.HHMP.nHon Length Mﬂmmw.n 1NM..<@§ Langth ”HMW« 1H....Mwmw."
{cm) (&m) (em) (em) (o) (enm)

control I™ 95 11.76 1.44 0.328 9.147 0.250 0.098
Sontrol IT™® 55 10.91 1.4 0.35 11.23 0.295 0.075
Aspergiilus spp 75 14.87 1.512 0.350 15.31 0.271 0.110
Penicillium BP. 70 13.6 5.25 0.949 14.4 0.578 0.215
Mixture 80 16. 4.5 0.943 21.16 0,592 0.233
(Asp. + Penic)

Vitavax Capten 8z.5 14,44 2.3 0.447 12.3 0.241 0.063
Topsin ¥ 70 T5 16.33 4,933 1.080 9.33 0.73 0,361

s Control I i

s Control II:

Untreated cotton seeds sown in natural soil.

Untreated cotion meads SOWD in patural soil infested with the three pathogens

(R.solani + P.oxysporum + Scl.rolfaii).

T —————




DISCUSSION

1- The effect of fungicides om total count:

The effect of both the two fungicides Vitavex Captan
and Topsin M 70 on total count, is presented 1n Tables (1
end 2), which show that fungicides adversely affected the
total microbial counts. The higher the concentration of
the fungicide, the greater the harmful effect on total micro-
biel count. This result is in harmony with those of Halleck
and Cochrane, 1950; Domsch, 1959; Chandre and Bollen, 1960;

Mahmoud et al., 1972; Ven Faessen,1974 and Abd-El-Nasser,et al.
1979

The toxid effect of both fungicides wes obgerved after
3 days from application. Total count continued to decrease
up to 15 days with the ﬁormal field application dose, but
the inhibition with the 10 fold normal dose continued up to
30 days from application., After the inibition period total
counts increased progressively till the end of the experi-
ment where at normal dose, counts hardly reached that of contrel
with Vitavax Captan or surpassed control counts with Topsin
M, in the rhizosphere of cotion plants. However, at the 10

f£0ld dose total count failed to restore to control.
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Tn the uncultivated soil total count failed to level

thet of control with both fungicides.

During the period of microbial inhibition, it seems
that fungicides changed or degraded to more toxic compounds.
After this period, fungicides or their toxic effect may heve
diminshed graduaslly resulting in increesing the total micro-
bial counts. In addition, survivors to the effect of fungi-
cides may increased progressively due to the absence of

competition and antagonism of other microflora which hsad
been killed by the fungicides. Also, the decompesition pf
dead microorganisms supply surivers with nutrients for

their multiplication.

2. Effect of fungicides on spore-formers count:

The effect of Vitavax Captan on spore-formers counts
showed the same trend observed with the effect of the fungi-
cides on total count. In case of Topsin M, it seems that
this fungicide, at both concentrations used, was more herm-
ful since it's toxic effect lasted till the end of the exper-
iment (90 days from application). Topsin M may affected
spore-formers count either by interferring adversely with
spore~germination or sporagium mmltiplication. Consequently,

the counts of survivors, to the effect of the chemicel ,
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remained lower than control allover the experimental period.

3- Effect of_fungicides on actinomycete counts:

Vitavax Captan and Topsin M showed & moderate effect
on actinomycetes count, at the normal field application, but
more harmful effect was observed at the 10 fold dose. The
general trend of the effect of the fungicides on total count
wes observed with actinomycetes. At the normal field applice-
tion rate, actinomycetes counta, in all treatments, almost
surpessed thet of control at the end of the experimental per-
jod. This result is in agreement with Domsch, 1959. The
increase in actinomycetes counts at the end of the experi-~
mental period may be due to that actinomycetes are well
known group acﬁive in decomposing such chemicals and may

be capable of utilizing the products of decomposition.

A- Effect of the fungicides on fungi counts:

The fungicides Vitavax Captan and Topsin M showed
a drastic effect on the fungi counts in the rhizosphere of
cotton plants, At normal field application dose, Vitavax
Captan reduced greatly the fungal counis in en early stage

(3 days from application) indicating the harmful effect of




ill

the fungicide itself on rhizogphere fungi. On the other
hend, the toxicity of Topsin M started later (after 7 days
from application) indicating a lag period required for chang-
ing or degrading the compound to more toxic compound on fungi
than the original compound. In this respect, Clemons and
Sisler (1969); Selling et al. (1970) and Vonk and
Kears-Sijpesteijn (1970) reported that Topsin 70%; Thio-
phanate methyl (TPM) is hydrolyzed to more toxic derivative,
methyl 2-benzimidazole carbamide (MBC). In all treatments,
the fungi counts were far lower than that of control, indica-
ting the broad spectrum of both inveatigated fungicides on

the different members consisting the fungi group .

5- Effect of the fungicides on anaerobic nitrogen fixers:

Vitavex Captan, at the normal field application,reduced
anserobic nitrogen fixers, in the rhizosphere of cetion plants
where minimal counts were obtained (34000) after 7 days as
compared to control (216000/g dry weight). Then anaerobic
nitrogen ﬁitrogen;fixers count increased and surpassed that
of control after 30 days from application and thereafter .
This result is in accordance with the findings of Mahmoud

et al, (1972). The increase in the count of this group at
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the later stages might be due to the utilization of the

nutrients released from the decomposition of microoganisms
killed by the fungide. In addition, products of the fungi-
cide decomposition may be utilized Dby this group of micro-
orgenisms. However, the 10 fold application rate reduced
the aneerobic nitrogen fixers in the rhizosphere of cotton

plante allover the experimental periocd.

Topsin M ghowed hermful effect on anaerobic nitrogen
fixers in the rhizosphere of cotton plants which lasted till
the end of the experiment (90 deys from application). This

may be due to gensitivity of anserobic nitrogen fixers to

Topsin M or it's compounds of degradation of residues.

Effect of fungicides on aerobic nitrogen fixers:

The density of aerobic nitrogen fixers in the rhizo-
sphere of cotton plants, at the normal field application
rate was reduced in the early stages. However, at the later
stages serobic nitrogen fixers jnoreased till 1t reached or
even surpessed that of control. At the 10 fold dose, aerobic
nitrogen fixers decreased than thelr reapective controls all-

over the experimental period. This result is in agreement
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The effect of the fungicides Vitavax Captan and
Topain M on the different groups of microorganisms in the
uncultivated soil, almost showed the same trend found in

the rhizosphere of cotton plants.

The above discusgion indiceted that the degradation
products of the fungicides may be more toxiec to the invest-
igated groups of microorganisms then the fungicides them-
gelvea. Most of tﬁe investigated groups of microoganisms
were affected greatly within the period 7-15 days from
application of the normal field rate. However, the drastic
effect was extended to 30 days from application with the

10 fold normal dose.

The results of this investigation through the 1ight
on the harmful effect of these compounds on seprophytic
microorganisms responsible for soil fertility. So, it is
recommended to search for fungicides having selective toxi-

¢ity to soil-borne pathogens.
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EFFECT OF FUNGICIDES ON PATHOGENIC FUNGI

A, Effect of the fungicides Vitavax Captan and Topsin M T0%
on pathogenic fungi in vitro:

Sclerotium rolfsii was very sensitive to Vitaevax

Capten (Sppm). Rhizoctonia soleni wes completely inhibited

. by moderate dose (100 ppm), but Pusarium ggyspofum tolerated

higher doses and 500 ppm of the fungicide were required for

the complete inhibition of the fungus.

Concerning the effect of Topsin M70% on pathogenic

fungi Fusarium oxysporum wes sensitive to Topsin M T0, where

100 ppm of the fungicide completely inhibited the fungus.

Rhizoctonia golani could tolerate high doses of the chemical

and 100G ppm of the fungicide were required for the complete

inhibition of the fungus. Sclerotium rolfsii tolerated very

high concentrations of the fungicide , and the highest dose
uged in the investigation (10,000 ppm) did not caused comp-
lete inhibition of the fungus.

It seems that sensitivity of the pathogen to certain
fungicide in govermed, at least partially, by the speed of
penetration of the chemical to the fungus. Mathre (1968)

suggested that the fungicide (carboxin) (DMOC) or its product
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of degradation oxycarboxin (DCMOD) were fungistatic against

R.golani end Ustilago mydis. Although he found a rapid up-

take of Cli DMOC (carboxin) and Clﬁ DCMOD (oxycarboxin) by

the above fungi, the registant fungus Fusarium oxysporum f.

8p. lycopersici absorbed very little of the fungicide from

solution.
When Topsin M (70% thiophanate methyl) was used

against the pathogens R.solani, P.golani and Scl.rolfsii,

it was found that lower concentrations ceaused partial inhibi-
tion. At these lower concentrations, the effect of thiophanate
methyl (TPM), on the growth of the fungi, increased with
time. This may be due to hydrolysis of the compeund to mere
toxiec derivative. The in vitro conversion of thiophanate
methyl (TPM) to carbendazin (MBC) was recorded by earlier
investigators. Clemons and Sisler (1969), reported that
benomyl is readily hydrolyzed in aqueous solution or agar
media to methyl 2-benzimidazole carbomate (MBC), Selling

et al. (1970) reported that when TPM was shaken in tap-
water; for 5 days, MBC was detected. Vonk and Kears-
Sijpesteijn (1970) reported that the conversion of TPM to

MBC increased the fungitoxic effect of TPM,
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They also suggested that benzimidazole nucleus carries
the actual fungistatic activity and it might interefere

with cell energy production and nucleic acid synthesis.

B. Effect of the fungicides Vitavax Captan and Topsin M 70

on reducing the demping-off in cotton plants in sterilized

soil infested with R.solani, F.oxysporum and Scl.rolfsii:

The investigated fungi proved to be pathogenic %o
cotton plants. They reduced the percentages of germination
and survivael plants and increased the pre-emergence and
almost increased the post-emergence damping-off as compared teo

control. Concerning the virulence, Rhizoctonie solani was

the most virulent followed by Sclerotium rolfsii then

Fusarium oxysporum. However, the infestetion with the three
pathogens gave the most severe effect than when any of the
pethogens was inoculated solely. It seems that the patho-
gens intensified the virulence of each other. Fungicides
application increased the percentages of germination and
gurvival plants and almost decreased the pre- and post-

emergence damping-off as compared to their respective
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percentages in the control (infested soil, without fungicide
epplication). This was true for both fungicides Vitavex
Captan and Topsin M 70 applied at normal field application

rate against the pathogens R.solani, Scl.rolfsii and

F.oxysporum, It seems that Vitavax Captan was more effec-

tive against R.golani and Scl.rolfsii gince it gave higher

survivel plants 72.5% and 87.5% as compared to those of

Topsin M 70 which were 70% and 67.5%, respectively. On the
other hand, Topsin M 70 seemed to be more effective against
F.oxysporum since the percentage of survival plants was 82.5%
as compared to that obtained with Vitavax Capten (77.5%).

Thege results are in line with the results obtained in vitro,
concerned with the sensitivity of these pathogens to the inves-

tigated fungicides.

C. Effect of fungicides on fungal counts in soil and rhizosphere

of cotton plants sown in sterile soil infested with the

pathogens R.solani and Sc¢l.rolfsii:

Fungicides application decreased the fungal counts in

gsterilized soil infested with the pathogens Rhizoctonia solani

or Sclerotium rolfsii. This was observed in the rhisosphere of
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cultivated soil and in the uncultivated soils,., However, the
effect was more drastic in the uncultivated soil. It seems
that root exudates supply the pathogens with nutrient comp-
ounds which increased their toierence to the toxic effect of
such chemicals, It was found that the higher the applica-
tion dose the more effect on fungal counts. This logic result
was observed with both fungicides in cultiveted and unculti-

vated soils infested with Rhizoctonia soclani and Sclerotium

rolfsil.
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l-Rhizoctonia solani

A. Effect of soil infestation with R.solani and application

of fungicides on total bacterial count:

Total bacterial count inecreased in the rhizosphere of
cultivated soil with the increase of plant age, being always
higher than that of the uncultivated soil. The highest counts
were obtained from rhizosphere samples taken 60-90 days after

sowing. Thies period represents the active vegetative growth
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of cotton plants where root exudates are abundant.

Infestation with R.solani increased the total bacter-

ial counts in rhizosphere gamples.

It seems that the development of disease, due to the
infestation with the pathogen, resulted in séeping of nut-
rients from the roots, which enhanced higher microbial

densities as compared to control.

Root-rot pathogens produced cell wall degrading
enzymes for the maceration of root tissues (Garibaldi and
Bateman, 1971; Goel and Mehrotra, 1974) resulted in the
existance of high amounts of macerated tissues, thus encour-

aged the growth and proliferation of soil microflora.

The application of the fungicides Vitavax Captan and
Topsin M 70 reduced the bacterial counts in the infested,
cultivated and uncultivated soils during the earlier stages
of the gxperiment. However, at the later stages, bacterial

counts levelled or even supassed their respective control.

The - decorease in the microbial counts is due to the
toxic effect of the fungicides on soil microflora, in the

early stages before fungicides degradation. The increase
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in microbial counts in the later stages may be due to the
proliferation of survivors on nutrients from the decomposed

dead microorgenisms and the degradation products of the

fungicides.

B. Effect of soil infestation with R.solani and fungicides

application on actinomycetes counts:

Actinomycetes counts increased in the rhizosphere of
cotton plants at the later stages of the experiment (60-90
days after sowing). This may be due to the abundance of
root exudates at this stage of growth. This result is in
agreement with the findings of Lugauskas (1963) and Parkinson
and Thomas (1969).

Infestetion of the soil with R.solani decreased actino-
mycetes in the earlier stages, then actinomycetes counts in
the rhigosphere of cotton plants were increased after 30 days
from sowing and thereafter. However, the infestation with
R.solani in the uncultivated soil slightly increased the

actinomycetes counts in all investigated samples.

The decrease in actinomycetes counts in the earlier sta-

ges 1s in agreement with the results of Mahmoud et al.(1980).
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This may be due to the competition betw%en the added patho-
gen and rhizosphere actinomycetes. Theéincreaae in actino-
mycetes counts in samples taken 15 daysé from sowing, and
thereafter mey be due to seeping of nut$ients from infected
roota or decomposed root debris, Also,éthe counts of actino-

mycetes may increased due to aporulatio¢ (conidis formation).

Fungicides application reduced‘thé actinomycetes
counts in the infested cultivated and uﬁcultivated soils
in the early stages. However, at the léter stages, actino-
mycetes counts levelled or surpassed th%t of control. This

was true for both fungicidea Vitavax Ca#tan and Topsin M 7O,

C. Effect of soll infestation with R.solani and fungicides

application on fungal count:

Fungal counts increased in the rhizosphere of cotton
plants with the increase of plant age. | This may be due to
the increese in root exudates. TFungi cpunts in the rhizo-
sphere were always higher then that of the uncultivated

soil,
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Infestation of the soil with R.solani increased the
fungal counts in the cultivated and uncultivated soils.
However, the increase in fungsl counts due to infestation
was more pronounced in the cultivated soil, The increase
in fungel counts in the rhizosphere due to R.golani is in
agreement with Mahmoud et al. (1980).

The application of bhoth fungicides Vitavax Captan
and Topsin M 70 decreased the fungl counts in the cultivated
and uncultivated soils infested with R.golani. The higher
the application rate, the greater the reduction in fungsl
counts. The fungicides adversely affected the fungal counts,
end the most drastic effect was observed after 15 days from
fungicide application. This may be due to the degradation
of the fungicides to more toxie¢ compounds. Then, fungal
counts increasged progressively till the end of the experi-

ment where it remained far lower then the respective control.

2~ Effect of soil infestation with Sclerotium Tolfsii and

fungicides application on microbial counts:

Soil infestation with Scl.rolfsii increased the toteal
bacterial, actinomycetes and fungal counts in the rhizosphere

of cotton plants.
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This may be due to the seeping of the nutrients from
injured roots due to infection. Dicknson and Coly Smith
(1970) found the same result with the total bacterial count.
In vitro, they found the stimulation of bacteria on agar

plates was due to the leakage of substances from Sclerotia.

The fungicides application decreased the bacterial
actinomycetes, and fungal counts in soll and rhizosphere of
cotton plants. The higher the rate of application +the
greater the reduction iﬁ microbiel counts. This was
observed with both fungicides in the cultivated and non-

cultivated soils.

3~ Effect of infestation with R.golani and Scl.rolfsii

end fungicides application on microbial counts:

Infestation of the soil with both pathogens increased
the microbiasl counts (bacteris, fungi, and actinemycetes) in
cultivated soil, and also increased fungi, and actinomycetes
counts in the uncultivated soil. However, total bacterial

count in the unculiivated soil increased in the intial stages

and decreased in the later stages due to the infestation with
both fungi.

The increase in microbial counts in the rhizosphere
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of cotton plants due to infestation with the pathogens mey
be due to leskage of nutrients from infected roots. In the
uncultivated soil, fungi incrgased due to infestation and
the increase in actinomycetes count in the infested soil

may be due to sgporulation,

The fungicides application reduced the miecrobial counts

in t he cultivated and uncultivated soils infested with both

the two pathogens.Thig trend was observed with beth fungicidese.

Antagonistic efficiency of micreblal isolates from the rhizo~

sphere of seed dressed with fungicides, cotton plants against

root pathogens R.golani and Scl.rolfsii.

A, Antagonistic Pungi:

1- Fungal antagonists against R.solani:

Out of 675 fungal isolates investigated, 170 isolates
antagonized R.solani. These antagonists consisted of 38
weak isolates, 50 moderate and 82 potent antegonists against
R.solani.

Concerning the potent antagonists it was found that

all the light brown Aspergillus isolates (30 imolates) and
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the Trichoderme (16 isolates) were potent antagonists and

80% of Penicillium (Olive green, 25 igolates) were potent

antagonists against R.solani.

2- Pungal antagonists against Scl.rolfsii:

Out of 675 fungal isolates investigated, 150 isoclates
showed antagonism egainst Scl.rolfsii. Out of these anta-
gonists, 35 isolates were found to be weak, 32 isolates
moderate and 83 isolates high antagonists. All the investigated

igolates , of the light brown Aspergillus, olive green

Penicillium and Trichoderms proved to be potent antagonists

against Scl.rolfgii. These results may facilitate the detec-

tion of the potent antagonists against the root-rot pathogens.

The findings obtained in this investigation are in
agreement with many earlier investigators, Mitchell and
Alexander (1962), Huber et al.(1966); Orazov and Sizova
(1966) ; Sirry et al. (1981); and Neweigy et al. (1982)

found that Aspergillus sp. isolates, from soil, entagonized

the root-rot pathogens., Penicillium sp. isolates from soil

were found to antagonige the root-rot pathogens by many

investigators including Sirry et al. (1981). ZTrichoderma

sp. isolates were foumnd to antegonize the root-rot pethogens
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by many investigetors including, Seiketov and Nikitina
(1962); Kelley and Rodriguez-Kabona (1976); Chet_et sl.
(1978); Henis et al. (1979); Sirry et al. (198l) ; and

Neweigy et al. (1982). Horsfall and Diamond (1960) reported

that Trichoderma sp. isolates produce gliotoxin or viridin
which may be responsible for the inhibition of the root~

rot pathogens.

B. Antagonistic Bacteria:

1- Bacterial antagonists against R.soleni:

The gtudy indicated that out of 722 bacterial isolates
investigated, 160 isolates antagonized R.solani. Regarding
the efficiency of the antagonists, against R.golani, 83
igolates were found to be weak antagonist, 43 isolates moder-

ate and 34 imolates were high antagonists.

Mogt of the potent bacterial antagonists against R. golani

were found to belong to genera Pseudomonas and Bacillus.

Bacterial antagonists against Scl.rolfsii:

Concerning Se¢l.rolfsii, it was found that out of

722 bacterial isolates investigated, 171 isolates antagonized
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Sgl. rolfgii out of these antagonisis , 66 isolates

were weak, 51 igolates mederate and 54 isolates proved

%o be efficient antagonists. The preliminery identifica-~

tion showed that most of the potent antsgonists belonged to

genera Pseudomonasg and Becillug.

The production of antibiotic substances by members
of the genus Pseudomonas was demonstrated by Feim and
Husein (1958); Teliz-oftiz and Brukholder {(1960); Mikhaleva
et al, (1965), Roa and Roa (1966); and Shklyar and Mansurova

(1968) and El-Said (1976).

Naim and Husein (1958); Roa and

Roa (1966); Broadbent and Mansurove (1968); Vlakhov (1968);

Broadbent and Baker (1969); Broadbent and Weter worth(1971);

Aly (1974); Mahmoud et al.(1980); Sirry et al.(1981) and

Neweigy et al. (1982), foﬁnd that Bacillusg sp. isolates, frem
goil, antagonized the root'-ro;h pathogens.The effect of Bacillus

sp. isolates may be due to the production of antibiotics

by these isolates. Olsen (1965) and Roa and Roa (1968)

reported that members of the genus Bacillus produce anti-

biotics in soil. So, Bacillus isolates may inhi;

bited +the pathogens in vitro by antibiotics production.
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c. Antagonistic actinomycetes:

1- Actinomycetes antagonists against R.soleni:

The study showed that out of 627 actinomycetes isol-
ates investigated, 281 isolates showed antagonism against
R.gsolani. Th actinomycetes antagonista consisted of B8l weak
isolates, 78 moderate and 122 isolates proved to be high
antagonists.

In case of the non-coloured actinomycetes, the per-
centage of isolates which showed antagonism against R.solani
was 40%, but coloured actinomycetes showed higher percentages

of antagonists.

Concerning the efficiency of the antagonists, 25.5%
of the non-coloured antagonists proved to be potent anta-
gonists. In cese of the coloured actinomycetes the percent-
ages of potent antagonists almost were higher than that of

the non-coloured.

The mejority of the violet antagonists (86.9%),
yellow antegonists (80%) and orange antagonists (66.7%)
were potent antagonists. On the other hand, the poorest

coloured antagonists were the blue and dark brown isclates.
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Grouping the actinomycetes on the besis of their
colours was done in order to facilitate the detection and

igolation of the potent coloured antagonists.

2- Actinomycetes antagonists against Scl.rolfeii:

Concerning Scl.rolfsii}the gtudy indicated that out

of 627 astinomycetes isolates investigated, 279 isolates

antagonized Scl.rolfsii. The antagonists were grouped into

87 weak, 93 moderate and 99 potent antagonistic isolates.

In case of the non-coloured actinomycetes, the per-

centage of isolates which antagonized Scl.rolfsii was 41.7%.

However, the percentages of antagonists in the potent coloured
groups were 80% for the yellow, 64% for the brown and 53.8%
for the grey actinomycetes. The other coloured isolates

gave approximately equal or lower percentages of antagonisis.

Concerning the efficiency of the antagonists against

Scl.rolfsii, it was found that 32,70% of the non-. coloured

antagonists were potent in entegonizing Scl.rolfsii. How-

ever, some coloured actinomycetes showed highexr percentages
of the potent antagonists, among the antagonists of their
respective groupa. It was found that 57.3% of the grey

antagonists, 52% of the violet, 43.5% of the brown antagonists
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were potent inentagonizing Sc¢l.rolfsii. On the other hand,
the blue and orange actinemycetes antagonists did not give

any potent isolate ageinst Scl.rolfsii.

The study showed high pércentage of antagonistic
actinomycetes (from the téeted actinomycetes isolates) as
compared to bacteria and fungi. This may be due to that
actinomycetes are well known group as antibiotic producer
(Waksman, 1957). Kurylowicz (1972) reported that more than
50% of the known entibiotics are produced by the actino-
mycetes. The preliminary identification of the potent actine-

mycetes antagonists against R.seolani and Scl.relfsii showed

that they belonged to genus Sireptomyces. This result is
in accordance with KuryYowiez (1972) who reported that more than

of the antiibiotics ef the actinemycetes are preoduced by ef ihe

genus Streptomyces. loreover,‘Stregtogxcea isolates were

found to antagonizé the reot-rot pathogens by many invest-
igators including; Shklyar and Nansurova (1968), Broadbent
and Baker (1969); Broadbemt and Waterworth (1971); Sirry
et al. (1981);and Neweigy éi.g;. (1982).

The study of antagonism was carried out -using

microbial isolates frem the rhigosphere of seed dressed
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with fungicides, cotton plants sown in soil infested with
the root-rot pathogens. These isolates obtained from the
seéd-bed where the fungicide and the pathogen were added.
These igolates were studied for their efficiency in anta-

gonizing the root-rot pathogens in vitro.

The results of the antagoniam study showed +that
inspite of using fungicides, as Seed dressing against the
root-rot pethogens, the rhizosphere still contain a great
number of antagonists., In other words, applying the
chemical control of the root-ret pathogens did not abolish

the biological control.

Effect of fungicides Viiavax Captan and Topsin M 70 on

the potent microbial antagonists against the root-rot

pathogens:

T - g — —— e —— — — ——

Vitavax Captan completely inhibited the potent anta-

gonists Aspergillus sp. , Penicillium sp. and Trichoderma

8p., at the concentrations 100 ppm, 300 ppm and 500 ppm,
respeciively. Topsin M 70 completely inhibited Aspergillus

sps , PFenicillium sp. . and Frichodexrma sp. isolates

at 5600 ppm, 100 ppm and 200 ppm, respectively. These results
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show that fungel antagonists differed in theilr tolerance to
the tested fungicides. An antagonist may be sensitive to
certaln fungicide dbut could tolerate high concentrations of

another fungicide.

Effect of fungicides on the potent bacterial antagonists:

The study showed that out of the 5 bacterisl anta-

gonists, 3 isolates were very senaitive to Vitavax Captan
and were cempletely inhibited at 5 ppm. of the chemicals.
The fourth isolate was Iinhibited at 50 ppm, while the fifth

igsolate (Bacillus sp.) highly tolerated the toxicant and
10,000 ppm could not cause complete inhibition.
On the other hand, Topsin M, showed lower toxicity to the
tested antagonists. The study showed that one igselate was
sengitive, 2 isolates were moderate and 2 isolates highly
tolerated Topsin M 70, It is worthy to mention that the
strain which tolerated high concentrations of Vitavax
Captan, tolergted only moderate concentrations of Topsin
M 70, The other strains which were very sensitive to
Vitavax Captan tolerated moderate or high contrations of
Topsin M TO.

It seems that the effect of the fungicide against

certain microorganism is correlated with the chemical
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composition of the fungicide and the senaitivity of the
organism may be correlated with the rate of uptake of the
fungicide by the microorganism. The higher the rate of
the fungicide uptake the highér the sgengitivity of the

microorganism (Muthre, 1968).

Effect of fungicides on the potent actinomycetes antagonists:

Vitavax Captan was more harmful than Topsin M on
the growth of antagonistic actinomycetes. Actinomycete isgolates

giving the same pigment, differed in their sensitivity to
each of the investigated fungicides.

In this study, the investigator gave only a touch
on the sensitivity of the potent antagonists to different
fungicides. This was carried out to through the light on
this important topic which is concerned with the effect -
of chemical control on the antagonists responsible Tfor

biological control.
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Biological control as compared to chemical control of

damping-off in cotton (Giza 70) sown in soil infested

with R.solani, F.oxysporum and Sc¢l.rolfsii:

The infestation of the s0il with the three pathogens

(R.solani + F.oxysporum + Scl.rolfsii) greatly decreased

the percentages of germination and survival plants and
greatly increased the pre and pest—emergence damping-off. It
seems that pathogens intensified the virulence of each other

and thus caused severe symptoms of the disease.

Seed inoculation with the potent antagonist Aspergillus

8p. isolate increased the percentages of germination and
survival plants, while the pre- and post-emergence damping-
off were reduced, as compared to their respective control.
Aspergillus isolates were found to antagonize ithe root-rot
pathogens by many investigators including Huber et al.(1966);
Orazov and Sizova (1966); Sirry et el. (198l); and Neweigy
et al. (1982).

The effect of smeed inoculation with the potent anta-
goni;t; Penicillium sp. isolate on reducing the damping-off

in cotton was not as great that obtained with Aspergullus sp.

igolate inoculation.
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However, seed inoculation with the two potent

antegonistic isolates (Aspergillusg sp. isoclate +

Penicillium sp. isolate) showed the greatest effect

than when any of the antagonists was inoculated solely.
Seed inoculation with multiple antagonists, showed that
antagonists intensified the antagonistic activity of

each other.

The results showed that biological control nearly
levelled the chemical control of damping-off in cotton
plants., This indicates that biological control could
substitute chemical control to avoid the problem of
enviromental pollution and the side effect of such
chemicals and saprophytic microflora which are of great

importance to soil fertility.




