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ABSTRACT

Biocontrol treatment were conducted under greenhouse conditions to test
the efficacy of two isolates of Gliocladium roseum [G-17, G-18] and two isolates of G.
penicilloides [G-1, G-19] on controlling sorghum grain rot and seedlings damping-off
[caused by Drechslera sp., Eusarium moniliforme and Phoma sp.]. Soil infestation
with such biocontrol fungal isolates were applied either one week before, at the time,
or one week after planting. The applications of Gliocladium isolates one week before
planting significantly (p<0.05) increased seedlings stand from 34.2% to 50.4% and
reduced mortality percentage from 65.8 to 496%. G. roseum isolates were more
effective at this time. When soil infestation was applied at the same time of planting,
G-17 and G-19 gave the highest seedlings stand, however, G-18 was the best in
increasing shoot and root fresh and dry weight. The application of the antagonists
one week after planting, significantly (p<0.05) increased seedlings stand from 50% to
58.8%, and decreased the percentage of mortality from 50% to 41.3%. Isolate G-
17 gave the maximum shoot length and 25% increase in shoot dry weight, however,
isolate G-1 gave the highest seedlings stand. The results revealed that the proper
time for soil treatment was one week before planting.
Keywords: Gliocladium, Sorghum, Damping-off , Drechslera, Fusarium, Phoma,

Biocontrol .

INTRODUCTION

Fungal antagonists have been used with some success for controlling
damping-off disease of plants (Shu-yen and Vaughan, 1965; Kelly, 1976;
Lewis and Papavizas, 1991, Abdel-Mageed, 1997 and Shahda, 2000).
Gliocladium spp. considered as effective biocontrol agents against some
pathogenic fungi (Tu and Vaartaja, 1981; Howell, 1982; Lewis and Papavizas,
1985: Howell, 1986: Cipriano et al., 1990; Hemeda, 1992; Lewis et al., 1993,
Hodges et al., 1994; Burgess and Hepowrth, 1996; Burgess and Keane, 1997;
Lacicowa and Pieta, 1997 and Granada et al., 1999). -

The antagonistic activity of Gliocladium roesum and G. penicilloides
has been exploited successfully for the biological control of potato wilt disease
(Hemeda, 1992). Therefore, the attempts for testing these two species for
controlling sorghum damping-off were tried. The objectives of this study were
: (1) Estimating the efficiency of two isolates of each of G. roseum and G.
penicilloides as biocontrol agents for controlling sorghum damping-off. (2)
Determination of the proper time for soil infestation with the isolates under
greenhouse conditions.
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MATERIALS AND METHODS

Fungi :

Two isolates of each of Gliocladium roseum and G. penicilloides
(which were previously isolated by Hemeda, 1992 from roots and rhizosphere
of wilted potato plants) were used in this study. Sorghum damping-off
pathogens i.e., Drechslera sp., three isolates of Fusarium moniliforme (1, 2, 3)
and Phoma sp. were previously isolated (Shehata et al., 2002) and tested
for their pathogenecity (Shahda et al., 2002).

In vitro tests :

Inocula (7mm diam discs) taken from the growing margin of each of
the four isolates of Gliocladium cultures were transferred onto malt extract
agar medium at the surface edge in 9 cm plastic petri dishes and incubated
at 25°C for two days.’;‘inocula (7Tmm diam discs) taken from the growing
margin of the pathogenic fungal cultures i.e., Fusarium moniliforme (3
isolates), Drechslera sp. and Phoma sp. were placed at the centers of the
same plates which containing the antagonistic fungal growth of Gliocladium
isolates. Such prepared cultures were reincubated for 8 days. Inhibition zones
between each of the pathogenic fungi and the antagonistic isolates were
measured. Four replicates were used for each treatment.

In vivo tests :

Biological control experiment was carried out in greenhouse using
Drechslera sp., Fusarium moniliforme (Three isolates) and Phoma sp. as well
as the antagonists i.e. two isolates of each of Gliocladium roseum (G-17, G-
18) and G. penicilloides (G-1 & G-19). Soil infestation with the pathogenic
fungi was made by growing the fungus on sterilized barley grains for 10 days
at 25°C. Twenty cm clay pots, were filled with autoclaved aerated sandy
loam soil (1kg. / pot), and 10g of infested grains were added to each pot.
These pots were irrigated daily to allow inoculum establishment. After ten
days, surface sterilized sorghum grains (with 1% sodium hypochlorite for 5
min.) were sown in each pot atthe rate of 10 seeds / pot. The antagonistic
fungal suspension of the different isolates of Gliocladium were prepared by
growing each isolate on Malt Extract Broth (MEB) for 10 days at 25°C in 250
ml conical flask. Fifty g. of the mycelial mat were washed then blended :n 500
ml sterilized water. Twenty five ml of hyphal / spore suspension (14 x 10° mi)
were added to each pot as soil drench according to the following design: Pots
were first divided into three groups according to the time of application of the
antagonistic isolates. In group 1, spore suspension was applied one week
before sowing, however in group 2, it was added at the time of sowing, and
one week after sowing in group 3. Three check treatments were used in this
experiment, the first contained untreated, non-infested soil, while the second
contained untreated pathogen-infested soil, and the third contained treated
non-infested soil. Treatments were arranged in a complete randomized block
design (CRBD). Survivors of sorghum plants were recorded after 2, 4 and 8
weeks of sowing. Length of shoots and roots, as well as fresh and dry weight
were measured after 8 weeks. Data were statistically analyzed using factorial
design according to SAS program (Anonymous, 1980).
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RESULTS AND DISCUSSION

In vitro tests :

The two isolates of each of Gliocladium roseum Bain and Gliocladium
penicilloides Corda were evaluated for their antagonistic effect against
Drechsler sp., three isolates of Fusarium moniliforme and Phoma sp..
Gliocladium roseum (isolate G-17) was effective against Drechslera and
Fusarium 1, where the inhibition zones were 1.2 and 3.0 cm. respectively.
However isolate G-18 was moderately effective against the three isolates of
Fusarium and Phoma where the inhibition zones ranged from 0.20-0.40 cm..
G. penicilloides (isolate G-1) was the most effective isolate against Drechslera
sp. where the inhibition zone was 2.0 cm. (Table 1). y

Tabic /1) : Antagonistic effect of Gliocladium roseum and G.
penicilloides isolates on the growth of damping-off
pathogens of sorghum plants grown on MEA medium for
8 days at 25! C.

[ Inhibition zones (cm) * 1
I Pathogen G. roseum G. penicilloides |
G-17 G-18 G-1 G-19 |
{Drechslera sp. 1.2 0.00 2.10 0.0
\Fusarium moniliforme I1 0.0 0.40 0.00 0.4
iFusan’um moniliforme 2 3.0 0.35 0.23 0.2
iFusan’um moniliforme I3 0.3 0.20 0.30 0.0
\Phoma_sp. 0.4 0.35 0.15 0.3

~ Mean of four replicates (plates).

This results supports the work of Whipps, (1987) who found that
Fusarium oxysporum was inhibited in vitro by G. roseum and the work of
Hemeda, (1992) who reported that G. penicilloides and G. roseum isolates
were effective in inhibiting the growth of F. oxysporum and Verticillium albo-
atrum isolates in vitro.

In vivo tests:

Data in Fig 1-c show that, the biocontrol isolates had a beneficial
effect when applied to the soil before planting. Only 34.2% of plant stand were
grown in untreated pathogen-infested soil (control;) compared with 37% for
untreated non- infested soil (control). Soil treatment with Gliocladium
isolates increased seedling stand from 34.2to 50.4%. lsolates G-17 and G-
18 increased seediings stand significantly higher than the untreated infested
control. The use of both isolates reduced the percentage of mortality from
65.8% to 49.6% and 54.6 respectively (Table 2). Soil treatment with the
antagonistic isolates before planting did not increase the length, fresh and dry
weight of shoot and root which were more or less significantly similar to the
contrcl (Table 2).

When sail treatment was applied at the time of planting, isolates G-17
(G. roseum) and G-19 (G. penicilloides) gave the highest seedlings stand,
although it was not significantly different than the untreated infested control
(Fig. 2-c). Same isolates significantly increased shoot and root length, isolate
G-18 (G. roseurn) was the best in increasing shoot, root, fresh and dry
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weight as compared with the control (Table 3).

The application of the Gliocladium isolates one week after plants
revealed that G-1 (G. penicilloices) and G-17 (G. roseum) were very effective
in increasing seedlings stand where G-1 was significantly different than
untreated infested control and similar to the untreated non-infested control

(Fig. 3-c).

The same isolates were the best in decreasing percentage of

mortality from 50% to 41.3% and 42.9% respectively (Table 4). Isolate G-17
gave the maximum shoot length and 25% increase in shoot dry weight.

Table (2)

: Effect of soil treatment with antagonistic fungi one week
before planting on percentage of mortality, length, fresh and
dry weight of shoot and root of sorghum (cv.Giza 15) grown
in previously infested soil with damping-off pathogens 8
weeks after planting.

% Total Shoot Root
Treatment Pathogen m’; rtality| Lengt F.W. | D.W. [Lengt| FW. [ D.W.
h(cm)| g/p | g/p |h(cm)| glp
iDrechslera sp 47.5 67.0 44 | 066 | 275 1.05 | 0.1
\Fusanum moniliforme I 40.0 57.00 | 1.86 0.41 27.3 125 |1 0.20
G-17  |Fusarium moniliforme I, 47.5 45.5 1.19 0.28 17.5 | 037 0.07
\Fusanium moniliforme 15 45.0 59.8 1.74 0.40 25.0 0.78 0.22
£ iPhoma sp. 57.5 588 | 355 | 087 | 173 | 111 | 0.28
= Control 60.0 71.0 5.50 229 23.8 209 0.35
1%}
E. \Drechslera sp. 55.0 56.0 2486 0.52 15.3 1.06 0.17
o Fusarium moniliforme I, 47.5 578 | 224 | 045 | 263 | 168 | 0.27
G-18 Fusarium moniliforme I, 45.0 618 2.12 0.51 27.5 1.05 0.25
\Fusarium meniliforme I3 67.5 8251 332 | 08} 228 194 | 043
\Phoma sp. 45.0 515 | 248 | 0.58 16.8 1.55 | 0.3§
Control 67.5 61.3 3.86 1.22 | 25.00 | 1.82 0.35
\Drechslera sp. 67.5 65.5 4.91 0.97 26.3 3.02 0.75
rusarium moniliforme I, 50.0 55.8 1.83 0.31 285 0.86 0.14
G-1 \Fusarium moniliforme I, 450 433 092 | 028 188 | 090 | 0.14
@ \Fusarium moniliforme 15 70.0 57.5 4.03 0.84 25.5 2.50 0.47
k=] \Phoma sp. 55.0 445 | 191 | 042 | 178 | 094 | 0.24
_-;-_? IControl 7.5 448 1.59 0.37 93 0.56 0.13
8
§ \Drechslera sp. 52.5 84.5 2.29 0.62 223 1.01 0.18
2 \Fusarium moniliforme I, 47 .5 57.0 2.55 063 25.5 1.27 0.23
©  G-19  |Fusarium moniliforme I, 525 59.3 | 291 | 065 | 280 |.1.09 | D28
\Fusarium moniliforme /4 75.0 653 499 197 243 1.79 0.56
\Phoma sp 55.0 738 373 0.77 238 1.29 0.20
IControl 65.0 75.8 423 0.61 26.0 1.46 0.31
Drechslera sp. 65.0 705 4.88 1.22 26.3 1.28 0.24
\Fusarium moniliforme /, 70.0 48.0 1.70 | 0.38 15.3 | 0.51 017
Control Fusanium moniliforme I, 57.5 720 373 0.87 325 1.06 0.33
Fusarium moniliforme I3 700 630 | 3.13 | 083 33.0 | 1.33 0.33
{Phoma sp. 70.0 69.8 274 | 071 323 | 1.01 p.26
IControl 62.5 €4.8 381 1.08 39.8 1.39 0.35
G roseum:  G-17 498 |39 | 27108z [2321°] 1.11° p22®
b G. roseum G-18 sa6 | 9386 | 275 | 068* | 223° | 1517 pao®
G. penrtilioices . G- 608 |51®8°| 253" | 053°|21.0°| 146* 0.31*
G. penicilloices : G-19 579 18592%|345%[074%| 250" (1.32 p.29°
Control 658 ®©467°333*|085°[288"[109° 028"
- F.W.: fresh weight D.W. : dry weight g/p : gram/plant

-Means with the same letter (s) are not significantly different from each other
according to L.S.D (p? 0.05).
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Table (3) : Effect of soil treatment with antagonistic fungi at the time of
planting on percentage of mortality, length , fresh and dry
weight of shoot and root of sorghum (cv.Giza 15) grown in
previously infested soil with damping-off pathogens 8
weeks after planting.

% Total Shoot Root
Treatment Pathogen ~ |Length| F.W. | D.W. [Length| F.W. | D.W.
mortality
(cm) | g/p | g/p | (cm) | g/p /
Drechslera sp. 7.5 573 | 194 | 056 | 26.0 | 0.54 | 0.14
Fusarium moniliforme |;| 47.5 58.3 | 228 | 049 | 26.0 | 1.06 | 0.20
G-17 |Fusarium moniliforme l2| 55.0 488 | 151 | 052 | 25,5 | 0.70 | 0.13
\Fusarium moniliforme 13| 50.0 533 1239|058 | 303 | 1.26 | 0.26
= \Phoma sp. 40.0 513 | 133 | 038 | 275 | 044 | 0.12
= iIControl 40.0 425 | 0.77 | 0.18 | 26.0 | 0.39 | 0.10
7]
E |Drechslera sp. 52.5 493 | 145 | 090 | 243 | 061 | 0.24
§ - \Fusarium moniliforme I;| 72.5 | 58.5 | 439 | 121 | 39.3 | 4.16 | 0.65
‘ G-18  |Fusarium moniliforme I| 30.0 | 44.0 | 1.03 | 043 | 253 | 0.29 | 0.09
\Fusarium moniliforme 13| 55.0 618 | 279 | 064 | 258 | 0.73 | 0.13
Phoma sp. 450 | 563|163 | 046 | 270 | 095 | 0.22
Fontrol 55.0 388 | 1.10 | 0.29 | 225 | 0.30 | 0.14
! wlDrschs.'era sp. 65.0 | 56.3 | 2.63 | 0.90 250 | 0.82 | 0.22
; \Fusarium moniliforme |;| 67.5 520 | 234 | 0.56 | 33.8 | 1.19 | 0.19
| G-1 Fusarium moniliforme [2| 45.5 525 | 178 | 0.88 | 228 | 060 | 0.17 |
| \Fusarium moniliforme 3| 57.5 475 | 189 | 040 | 21.8 | 0.49 | 0.13
2 Phoma sp. 42.5 505 | 136 | 055 | 243 | 0.68 | 0.18
S Control 400 | 400 | 083 | 0.22 | 24.0 | 042 | 0.10
S
g Drechslera sp. 450 530 | 1.28 | 0.56 | 25.0 | 0.33 | 0.12
I Fusarium moniliforme [;| 60.0 575 | 216 | 047 | 325 | 0.95 | 0.16
G-19  |Fusarium moniliforme 1| 47.5 538 | 1.69 | 0.60 | 21.8 | 0.37 | 0.13
Fusarium moniliforme I3| 27.5 500 | 1.07 | 0.28 | 258 | 0.42 | 0.08
Phoma sp. 575 545 | 176 | 060 | 31.3 | 049 | 0.13
Control 40.0 413 | 095 | 021 | 305 | 040 | 0.14
Drechslera sp. 52.5 56.0 | 201 | 1.36 | 25.0 | 0.43 | 0.17
Fusarium moniliforme 1;| 30.0 513|134 | 045} 223 | 0.28 | 0.10
Control Fusarium moniliforme I;| 42.5 46.0 | 1.03 | 035 | 235 | 0.28 | 0.08
Fusarium moniliforme 13| 62.5 375 | 1.03 | 065 |10.25| 0.19 | 0.09
IPhoma sp. 450 465 | 121 | 038 | 220 | 068 | 0.11
Contral 30.0 345 | 069 | 016 | 28.3 | 0.47 | 0.06
G. roseum : G-17 | 450 |51.9%(1.70%|0.45° [26.9%0.73*°| 016*
G. roseum ! G-18 51.7 |51.4%|207%|065%|27.3*°(1.17*|024°
Mean G. penicilloides : G-1 529 |49.8%(1.80% 0.58725.3%*0.70°0.16*
‘G. penicilloides : G-19 | 462 |51.7™|1.49°|0.45°|27.8%|049°0.12 b
| Control 437 [45.3°[122°]056°]229°/0.39"/0.10°
F.W. : fresh weight D.W. : dry weight g/p :gram/plant

Means with the same letter (s) are not significantly different from each other according to
L.S.D (P?0.05).
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Table (4) : Effect of soil treatment with antagonistic fungi one week after
of planting on percentage of mortality, length , fresh and dry
weight of shoot and root of sorghum (cv.Giza 15) grown in
previously infested soil with damping-off pathogens 8
weeks after planting.

% Total Shoot Root
Treatment Pathogen mL rtaiityl'ength F.W. | D.W. [Length| F.W. | D.W.
(em) | g/p | g/p | (cm) glp alp
Drechslera sp. 27.5 900 | 264 | 062 | 26.3 | 0.47 | 0.18
Fusarium moniliforme 1;| 42.5 888 | 098 | 047 | 235 | 0.48 | 0.12
G-17 |Fusarium moniliforme I;| 42.5 g6.8 | 283 | 052 | 21.3 | 0.50 | 0.1
Fusarium moniliforme 1;| 35.0 |105.0 2.95 | 0.55 235 1 051 1 07
£ \Phoma sp. 57.5 963 {341 1070 {213 | 038 | 0.18
] Control 525 838 | 1.77 | 044 | 21.0 | 0.39 | 0.16
(%]
o
S \Drechslera sp. 425 1125 223 | 0.46 | 21.8 | 0.52 | 0.68
\Fusarium moniliforme 1;| 52.5 800 | 212 | 0.40 | 205 | 064 | 0.12
G-18 |Fusarium moniliforme Iz| ©0.0 813 | 286 | 050 | 275 | 0.67 | 0.13
Fusarium moniliforme 13| ©62.5 505 | 477 | 091 | 248 | 0.74 | 0.23
Phoma sp. 72.5 900 | 501 | 0.82 | 23.8 | 0.64 | 0.24
Control 62.5 75.0 | 267 | 0.36 | 26.0 | 0.99 | 0.17
Drechslera sp. 45.0 713 | 263 | 050 | 30.0 | 0.55 | 0.16
IFusarium moniliforme 1| 37.5 85.0 | 1.67 | 0.32 | 205 | 0.34 | 0.11
G-1  |Fusarium moniliforme I2| 27.5 763 | 1.80 | 035 | 185 | 0.77 | 0.22
- \Fusarium moniliforme 13| 32.5 863 | 1.62 | 0.39 | 238 | 0.23 | 0.13
ﬁ Phoma sp. 52.5 775 | 1.78 | 0.43 | 188 | 0.25 | 0.12
S Control 525 775 1 213 | 0:33 | 19.3 | 0.38 | 0.10
S
g Drechslera sp. 60.0 | 938 | 249 | 060 | 24.3 | 0.54 | 0.21
@ \Fusarium moniliforme 1;| 50.0 975 | 454 | 0.71 | 248 | 2.84 | 0.31
G-19 Fusanum moniliforme I2| 52.5 875 | 322 | 071 ] 295 | 1.11 | 0.36
Fusarium moniliforme 13| 67.5 E75 | 254 | 048 | 195 | 0.81 | 0.22
Phoma sp 67.5 438 | 1.72 | 047 | 16,5 | 055 | 0.21
Control 45.0 65.0 | 1.21 | 0.36 | 19.3 | 0.29 | 0.11
Drechslera sp. 52.5 650 | 261 | 068 | 23.5 | 1.15 | 0.27
" \Fusarium moniliforme 1;| 52.5 738 | 1.81 | 0.44 | 233 | 1.08 | C.30
Fusarium moniliforme ;| 57.5 538 | 1.15 | 0.35 | 20.0 | 0.38 | 0.13
Fusarium moniliforme I3| 50.0 713 | 1.77-]| Q4 208 | 0.82 | 0.19
Phoma sp. 65.0 588 | 206 | 043 | 225 | 064 | 0.15
Control 225 67.0 | 1.69 | 035 | 188 | 1.01 | 0.15
G. roseum : G-17 | 429 |934°|271%|055%|228%|045°(0.15%
G. roseum : G-18| 588 [81.5%|327%|057°%|24.0" 0.70% 0.26°
asan G. penicillcides 1 G-1 | 41.3 |78.9%(1.94%[0.39°|21.8%|0.42°|0.14°
. penicilloides : G-19 | 57.0 |[75.0°2.62%0.55%|22.3% | 1.02° |023%
Cantrol 500 |649%]1.85°|0.44%|21.5%[0.85%/0.20%

F.W. : fresh weight

D.W. : dry weight
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: gram/plant
Means with the same letter (s) are not significantly different from each other according to
L.S.D (p? 0.05).
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Gliocladium roseum : G-17 ,G-18
G. penicilloides : G-1,G-19
Cont, : untreated pathogen — infest.
Cont; : untreated non — infest.

G-17 G-18 G-1 G-19 Cont1 Cont2

Yo

stand

Plant

G-17 G-18 G-1 G-18 Cont1 Cont2

a C

Fig. (1): Effect of soil treatment with different isolates of Gliocladium sp.
one week before sowing on plant stand in soil previously
infested with damping-off pathogens after 2 weeks (A), 4 weeks
(B) and 8 weeks (C) of planting. Means with the same letter(s)
are not significantly different from each other according to L.S.D
(P <0.05).
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Gliocladium roseum : G-17 ,G-18
G. penicilloides : G-1,G-19
Cont, : untreated pathogen — infest.
Cont; : untreated non — infest.

G-17 G-18 G-1 G-19 Conti Cont2

60 - i B

Yo

stand

Plant

G-17 G-18 G-1 G-19 Conti Cont2

Fig. (2): Effect of soil treatment with different isolates of Gliocladium sp.
at the time of sowing on plant stand in soil previously infested
with damping-off pathogens after 2 weeks (A), 4 weeks (B) and 8
weeks (C) of planting. Means with the same letter(s) are not
significantly different from each other according to L.S.D (P <
0.05).
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Gliocladium roseum : G-17 ,G-18
G. penicilloides : G-1,G-19

; Cont; : untreated pathogen — infest.
- Cont; : untreated non — infest.

G-17 G-18 G-1 G-19 Cont1 Cont2

B

Yo

stand

Plant

G-17 G-18 G-1 G-19 Contt Cont2

G-17 G-18 G-1 G-19 Cont1 Cont2

Fig. (3): Effect of soil treatment with different isolates of Gliocladium sp.
One week after sowing on plant stand in soil previously infested
with damping-off pathogens after 2 weeks (A), 4 weeks (B) and 8
weeks (C) of planting. Means with the same letter(s) are not
significantly different from each other according to L.S.D (P <

0.05).
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Gliocladium roseum (isolates G-17, G-18) were effective in the first
time of application, however same isolates and G-19 were superior when the
application was at the time of planting, while G-17, G-1 were the best when
applied after planting. This result shows that G-17 was the most effective
isolate followed by isolate G-18. The antagonistic effect tests in this study
(Table 1) coincide with these results where G-17 showed a clear and wide
inhibition zones against Drechslera and Fusarium l,. Isolates G-17 & G-18
are belonging to G. roseum which proved its effectiveness in controlling
sorghum damping-off pathogens under this study conditions.

Application of Gliocladium isolates to the soil one week before
planting was the proper time for the disease control. This result might be
attributed to its secretion of certain substances such as antibiotics (Brian et
al, 1951), enzymes (Pachenari and Dix, 1980) and toxins as gliotoxin
(Fapavizas, 1985) more than mycoparasitism, where the addition was
simultaneously with the pathogens (one week before planting) and there was
no hyphal growth for parasitism.

The present results are in agreement with the worke of Ebben and
Budge (1984) who found that soil drenches with G. roseum gave good control
against carnation wilt caused by Fusarium oxysporum. In greenhouse
experiments, Hemeda (1992) reported that G. roseum and G. penicilloides
isolates applied to the soil 10 days before planting were effective in controlling
Fusarium and Verticillium wilt of potato plants and resulted in an increase in
the number of healthy plants raised in soil inoculated with Verticillium albo-
atrum. Castejon-Munoz and Oyarzum (1995) reported that G. roseum isolates
significantly reduced pea root rot severity and prevented root weight losses
caused by Fusarium solani f. sp. pisiisolate 48. Lacicowa and Pieta (1997)
found that G. roseum gave the best control in protection of pea seeds against
soil pathogenic fungi. Treatment of chickpea seed with isolates of G. roseum
reduced seedling soft rot by seed borne Botrytis cinerea under controlled
environmental conditions and in the field (Burgess and Kean, 1997).

3776




J. Agric. Sci. Mansoura Univ., 27(6), June, 2002

REFERENCES

Abdel-Mageed, M.H. (1997). Damping-off and root-rot diseases of
volkameriana (Citrus volkameriana) seedlings. 1- Biological control
studies. Egypt J. Phytopath., 25 (1-2) : 55-69.

Anonymous, (1890). SAS Institute, SAS/TAT User Guide. Release 6.03
Edition. SAS Institute Inc. Cary, NC 27512-8000. 11028 pp.

Brian, P.W.; P.J. Curtis; S.R. Howland E.G. Jeffery and H. Raudnitz (1951).
Three antibiotics from a species of Gliocladium. Experiment, 7: 1-5.

Burgess, D.R. and G. Hepowrth (1996). Biocontrol of Sclerotinia stem rot
(Sclerotinia minor) in sunflower by seed treatment with Gliocladium
virens. Plant Pathology, 45 : 583-592.

Burgess, D.R. and P.J. Keane ( 1997). Biological control of Botrytis cinerea on
chickpea seed with Trichoderma spp. and Gliocladium roseum °
indigenous versus non-indigenous isolates. Plant Pathology, 46: 910-
918.

Castejon-Munoz, M. and P.J. Oyarzun (1995). Soil receptivity to Fusarium
solani f. sp. pisi. and biological control of root rot of pea. European
Journal of Plant Pathology, 101(1): 35-49. [Review PI. Path., 76(3);
553].

Cipriano, T.; G. Cirvilleri and G. Cartia (1990). In vitro activity of antagonistic
microorganisms against Fusarium oxysporum f. sp. radicis-lycopersici,
the causal agent of tomato crown root rot. Informatore Fitopathologico,
39(5): 46-48. [Rev. PI. Path., 69(3): 165].

Ebben, M.H. and S.P. Budge (1984). Studies on the control of carnation wilt
Caused by Fusarium oxysporum f. sp. dianthi. using the parasitic
fungus Gliocladium roseum. Annual Report Glasshouse Crops
Research Institute, 103-106.

Granada, E.G.De.; M.O.De. Amezquita: L.M. Carvajal; G. Arbelaez, G. M.
Salamanca and R. Lee (1999). Evaluation of the ability of native
isolates of Trichoderma spp. and Gliocladium spp. to control Fusarium
oxysporum f. sp. dianthi in carnation and Phoma chrysanthemicola in
chrysanthemum. Acta Horticulturae, 1999 (482): 163-168. [Review PI.
Path, 78(11): 1079].

Hemeda, Amal A.H. (1992). Rhizosphere mycofiora of potato and their role in
seed and plant health in Egypt and Germany. Ph.D. Thesis Fac. Agric.,
Alex. Univ., Egypt., pp. 123.

Hodges, C.F.; D.A. Campbell and N. Christans (1994). Potential biocontrol of
Sclerotinia homococarpa and Bipolaris sorokiniana on the phylloplane
of Poe pratensis with strains of Pseudomonas spp. Plant Pathology, 43
: 500-506.

Howell, C.R. (1982). Effect of Gliocladium virens on Pythium ultimum,
Rhizoctonia = solani and damping-off of cotton seedlings.
Phytopathology, 72: 496-498.

Howell, C.R. (1986). Relevance of mycoparasitism in the biological control of
Rhizoctonia solani by Gliocladium virens. Phytopathology 77 (7): 992-

3777



Hemeda, Amal A.H. and Wafaa T. Shahda

994,

Kelley, W.D. (1976). Evaluation of Trichoderma harzianum impregnated clay
granules as a biocontrol for damping-off of pine seedlings caused by
Phytophthora cinnamomi. Phytopathology, 66: 1023-1027.

Lacicowa, B. and D. Pieta (1997). Protective effect on microbiological
dressing of pea seeds (Pisum sativum L.) against pathogenic fungi
living in soil. Annals Universitatis Mariae Curie-Sklodowska, Sectio
EEE, Horticultura, 2: 165-171. [Rev. PI. Path., 76(3): 274].

Lewis, JA. and G.C. Papavizas (1985). Effect of mycelial preparations of
Trichoderma and Gliocladium on populations of R. solani and the
incidence of damping-off. Phytopathology, 75(?): 812-817.

Lewis, J.A.; G.C. Papavizas and M.D. Hollenbeck (1993). Biological control of
damping-off of snap been caused by Sclerotium rolfsii in the
greenhouse and field with formulation of Gliocladium virens. Biol.
Control, 3: 109-115.

Lewis,JA and G.C. Papavizas (1991). Biocontrol of cotton damping-off
caused by Rhizoetonia solani in the field with formulations of
Trichoderma spp. And Gliocladium vireus. Crop. Prot., 10:396-402

Pachenari, A. and N.J. Dix (1980). Production of toxins and wall degrading
enzymes by Glioclacium roseum. Trans. Br. Mycol. Soc., 74(3): 561-
566.

Papavizas, G.C. (1985). Trichoderma and Gliocladium : Biology, Ecology and
Potential for biocontrol. Ann. Rev. Phytopathol. 23: 23-54.

Shahda, W. T. (2000). Biological control of tomato damping-off of seedlings.
Alex. J. Agric. Res., 45(1): 317-329.

Shahda, W. T.; Amal HHemeda and M.R.A. Shehata (2002). Effect of
application time of three isolates of Trichoderma harzianum on the bio
control of sorghum damping-off. (under publication).

Shehata, M.R.A; Amal HHemeda and Samiha Abd-El-Moity (2002).
Entrance of certain seet borne pathogenic fungi through in protance of
sorghum grains.(under publication).

Shu-Yen Liu and Edward K. Vaughan (1965). Control of Pythium infection in
table beet seedlings by Antagonistic Microorganisms. Phytopathology,
55(9): 986-986.

Tu, J.C. and O. Vaartaja (1981). The effect of the hyperparasite (Glioc/adium
virens) on R. solani and on Rhizoctonia root rot of white beans. Can. J.
Bot., 59: 22-27.

Whipps, J.M. (1987). Effect of media on growth and interactions between a
range of soil-brone glasshouse pathogens and antagonistic fungi. New
Phytologist, 107(1): 127-142.

3778



J. Agric. Sci. Mansoura Univ., 27(6), June, 2002

WY e aladialy Angd )l 3,30 QUL B 5 k) Jgadl) G el Ay gaad) A glaall
Gliocladium i (s
3agd Al gy Slian s daai Jlai

-

an = Ay NS Analy — (eblal) Ao 5 Als — Gl (@) sl aed

50 Bl gkl J el g gl e sl g el Aa il e Al 0 2y
(Phoma <Fusarium moniliforme Drechslera sp. < il 4z 53 5) dasd )
G o e G-18 «G-17 a4 Gliocladium roseum il ‘e ol je )adiuls SP.
Aals 1 4 pall Gyl 2a3 G-19 (G-1 Ly G. penicilloides il

SVl (e o JS (o pall Ll iy plailly Gisss olaeall) 2 530 dlalas
cidlgdel 3l cdy WSy e gl ey A2 50 e Adlie sl e SO0 Ak
& sy Aol 530 8 Ao gliall Y el Al o o il s Ll A g2 o gl
Lt Al ali 51 ) %0006 (N %TEY e bl el 3 ) Al 305 ) i
G. roseums sl <N je o i ¥ jal 365 CalSy (%€9.0 I %30,A (e i all
Aldaadl e gl 138
os—Ral i el G-19 (G-17 ¥ jall o Aol 5 30 2y Gy Y1 Y Sl Al e
otadly Ll Gl o Ul 550l B35 A8 aie G-18 Al jadl S LS i)

Db sl B A B <Y el g s Aol 30 s & ) Aleles
28y (%Y I W e el s B (allE) AN %S e L
Gl Glall 530 Asal A, Gl Juha el (G, roseum) G-17 el kel
Gl gk das Jef G-1 A el Cilael iy %Y s

3 Al Y el 02 ABlaY GGV Juadl g padlatiul (S ) S e

ALl 3 348320 5y (el daglie Doy e I Jgeagll olldy g gy det 50 S

3779



