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Data in Table (5) indicated that all tested fungicides
increased percentage of seed germination except Allisan and
Rovral at the lowest rates (10, 20 g/kg) as compared with
control. This may be attributed to the toxic effect of the
two fungicides, Generally, the percentage of germinated seeds
increased by increasing the rate of the fungicides, Also, re—
gults showed that the fungus did not affect the percemntage of
seed germination. These results are in accordance with pre-
vious studies by Mousa (1982) and Mesha (1985) who found that
soybesn seed treatment with fungicides increased percentage of
seed germination except Rhizoctal and Benlate-=50 which caused
a significant reduction in seed germination.

Also, effect of seed treatment with fungicides on per-
centage of white rot disease was studied under artificial
s0il using the highly virulent isolate(No. II). Data in Table
(5) show that all tested fumgicides improved percemtage of
healtliy seedlings as compared with the untreated seed (comtrol).
All tested fungicides increased the percentage of healthy seedl-
ings by increasimg the rate of application emcept Benlate and
Sumisclex whieh gave 55.29.92.39.70.59 and 8393 % with Bealate in soil
infested by 8. cepivorus at the rates of 1, 2, 4 and 8 g/ks
seed respectively, 5, 10, 15 and 20 g Sumisclex/kg seed gave
06-573 7353 197-44 and 9432 % healthy seedlings respectively.
gmmmmmuu&wmum
all testesd fungicides but the reduction was very clearly with
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Table (5) = Effect of Different Rates of Some Fungicides
On Percentage of Seed Germination And White
Rot Incidence On Giza 6 M Cultivar Seedlings.

Rates 10 days after sowing 60 days after sowing

[
wi 0
98 g/kg s of germinated seeds of healthy seedlings
a0 1%3 ested Non-infested I%esfea Non.-_-ﬁ?festei
10.00 75.00 77.50 38496 10000
g 20,00 77 .50 80,00 42,68 100.00
% 50.00 27.50 77.50 56 25 100,00
,"Z‘, 100.00 80.00 80.00 60.98 100.00
<4
10.00 82.00 80.00 68.75 100.00
g 20.00 82,00 80,00 67 .07 100.00
50,00 85.00 85,00 68,97 100.00
S 100.00 92.50 95,00 68.42 100.00
o  1:00 80.00 80.00 55429 100.00
S 2.00 95,00 90.00 92.39 100.00
“ 4,00 80.00 85.00 70.59 100.00
g 8.00 80.00 80,00 83475 100.00
m
§ .5.00 82.50 82.50 57 «32 100.00
4 15.00 87.50 87.00 73433 100.00
2 20.00 87.50 87.50 71.05 100.00
o
[ ] 5.00 85 .m 85.00 6.
< 10.00 82.50 82,50 33 23 10099
5 20.00 87.50 85.00 94.12 100 .00
Control 82.50 82.50 M.as 100 .00
L.S.T. 0.05
Fungicides (F) 2.16 2.36
Concentrations (C) 2.16 2.36
Infection (I) N.S 1-49
FxC 4,82 _ 5-28
mrx I 334
GR I 3-34
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control (infested with fungus and without fungicides) .
Generally, Sumisclex and Benlate were the ﬁost guperior fungi-
cides as compared to the other tested fungicides and controle
Also, Ghe highest percentage of healthy seedlings was obtained
with 15 g Sumisclex/kKg seed followed by 2 B Benlate/kz seed.
On the other band, the lowest percentage of healthy seedlings
was obtained with 10g Allisan/kg seed. These results are in
agreement to some extent with those cbtained bY Fletcher ot
al. (1972), Krause and Kalchschmid (1977), Chiba et al. (1980)
and Entwistle and Munsinghe (1980).

b) Bffect of Different Rates of Some Fungicides on

White Rot Perceantage at Four Periods of Growth

Season Under Greenhouse Conditions:
The effect of different rates of some fungicldes
on the control of white rot disease Wwas gtudied during growth
season upder greenbouse conditions. The treatments were ap-—

plied as seedling dip method . In general results in.
Pable (6) showed that all tested fungicldes significantly

decreased the percentage of infection with white rot dis-

ease at o.i.ffo_rent periods of growth of onion seedlings. The
lowest percentage of onion white rot was obtained with Sumis-
clex at the rate of 40 g/L. Om contrest, the highest percentage
of white rot was obtained with Allisan 100 g/L. A180, results
indicabe that Sumisclex was the sost effective fungiocide for




mable (6) — Bffect of Differe
As Seedling Dip Me
Tncidence At Four Perl
Season Undes Greenhouse Go_jng.itim.

nt Rates of Some Fungiclides
thod On White Rot Disease
ods During Growth

Days after transplanting

Periods
‘Fungicides Ez. 30 days 60 days 90 days 120 days
J*s 100 g/L 35,00 40,00 40,00 40,00
= &3] 200 g/L 25,00 25.00 30.00 25.00
':,,”” 300 g/L 25.00 25.00 25.00 20,00
, _
2 25g/ L 20.00 25.00 20.00 35,00
g 50 g/L 20,00 20,00 20.00 25.00
% 75 g/L 5.00 25,00 25.00 20.00
o _
2
% 1.5 &/L 20.00 20,00 25,00 40,00
g 3,0 g/L 20.00 30.00 30.00 30,00
[aa} q‘os S/L 5.00 20;0‘0 20.00 20.00
g 1 10 g/L 20,00 20,00 20.00 30,00
'E 20 g/L 15.00 15.00 15.00 20,00
'§ 30 g/L 10,00 15,00 15.00 25.00
»
o . * L L]
'g 60 g/L 0.00 5.00 5.00 .00
0
Control 20.00 . 45.00 65.00 65.00
L.S.D.  0.05 & '
Concentration (c) 1.45
Fungicides (F) 1.63

CxP 2,64

PxP 3.25

CxFxP 6.51
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the control of white rot disease of onion followed by Ronilan
Benlate and Rovral fuagicides. Meanwhile, Allisan was the
1owest effective in this respect. These results are in har-
mony with those obtained by Sirry et al. (1974), All et al. |
(1977), Entwistle and Munasinghe (1980) and Rl-Said et al.s
(1982) who stated that seedling dipping with Allisan and
Perraclor at 30 gm/100 cc waber prevented occurance of white
rot disease during 1978, 1979 and 1980 seasons. Benlate,
Bavistin and Topsin were more effective as seedling dipping
used at 3 g/100 cc water than as soil treatment at 10 kgs/
feddan.

V. Biological Control
A. In Vitro

1. Antagonism Between The Rhizo here Isolatb
Microflora and S. cepivorum (the Causal Orga-

nisa of White Rot Disease):

Antagonism between the rhizosphere isolated microflora
(bacteria, fungi and actinomycetes) from the rhizosphere of

Giza 6 M onion plants and S. cepivorum the causal organism of
white rot disease was studied.

Results in Table (7) showed that S. cepivorum had dif-
ferent effects on the radical growth of the isolated rhizos-
phere organisas as follows @




8. cepivorum

roflora And
NO * II)

Antagonism between The Rhizosphere Isolated Mic

Table{ 7 )

The Oausal Organism of White Rot Disease (Iso.

Rhizosphere Trsatmeats *
jsolated microflora AInhibitign zone 8mm.)
gtreptomyces Sp. 1.1 243 1.6
(Iso. No. 24)
Streptomyces Sp- 3450 4,10 6.00
(Iso. No. 23)
Bacillus gubtilis "3.20  5.50 4,20
Trichoderma Sp-. 0.00 4.00 -
(Iso. No. 21)
Trichoderma spe 0.00 3.00 - |
(Iso. No. 20)
Trichoderma Sp. 0.00 4.00 -
(ISO- No. 19)
Trichoderma Spe. 0.00 0.00 -
(Iso. No. 18) ]
Trichoderma viride 0.00 4,00 -
Trichoderma harziaoum 0.00 6.00 -
Peniclllium spe. 1.50 1.20 2450
(Iso. Nos 19)
Penicillium sp. 2.43  3.00 4,20
(Iso. No. 14)
Penicillium sp. 0.00 2.00 10.00
(Iso. No. 13) '
Peaicillium spe 4,17 0.90 1.80
(Iso. Noe. 12)
Myrothecium sp. 8.17 . 2.92 3.90
lmint rium spe. 9.00 2.30 4,10
(Iso. No. 10)
Helminthosporium sp. 0.00 2.00 .00
(Iso. No. 9)
Gliocladium sp. 2.00 2.00 1.75
Pusgrium sp. 4.88 2.00 2.50
(Iso. No. 7)
Puggrium sp. 2.14  3.25 3.80
(Iso. No. 6)
Drechglera sp- 1.10  3.00 5.00
Bipolaris sp. 1.30 300 2.63
Asperzillus sp. 1.30 1.10 1.20
(Iso. No. 3)
Asperzillus sp. 8.00 7.10 3440
(Iso. No. 2)
Alterngria sp. 1.71 1.00 1.30

x Antagonism between

A i the antagonist and the pathogen at the same time.

he pathogen.
the pathogen.

B : the antagonist was inoculated 48 hr after ¢
C : the antagonist was inoculated 46 hr before
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phere organisms as follows:

When the antagonis® and the pathogen inoculated at
the same time, 1% is clear that the highest inhibition
zone (9.00) was obtained with Helminthosporium sSpe (Isoe.
No. 10) followed by Myrothecium sp. (8.17) and Aspergillus
ap. (8.00) (Iso. No.2). Inhibition zone Was not obtained
ith all Trichoderma isolates and Penicilllup sp. (Iso. No.
13%) and Helminthosporium sp. (Iso. Noe 9)e

When the antagonist was inoculated 48 howrs after the
pathogen, the biggest inhibition zone Wwas obtained with

2) followed DY Trichoderma harzianud

gspergillus Sp e (Isoe. No.
and Bacillus subtilis. On the other hand, ﬁhe inhibition

zone has not been found between Trichoderma Sp. (Iso. No. 18)
and the pathogene. ' '

Also, it is clear from the same Table that the big-
gest inhibition zome between the antagonist and the pathogen
wag found with Penicillium sp. (Iso. No. 13), Helminthogsporium

sp. (Iso. No. 9) and Streptomyces Sp. (Iso. No. 23), when The
antagonist was inoculated 48 hours before the pathozen. All
Trichoderma isolates grow and over covering the pathogen and
inhibited it completely. These results are in agreement with
those obtained by Georgy (1977) who mentioned that Penicillium

citrinum, Pusgrium solgni, Pemicillium cyclopium and 4spargillus
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terreus induced nighest values of imhibition to S. cepivorum
respectively. The nighest antagonistic bacteria to S.
cepivorum were Bacillus subtilis, B. 1icheniformis and B.
cereus. Also Tesults are in harmony with Abdel-Moity (1985)
who found that on screening in Vitro, for antagonism to S.
cepivorum, Paecilomyces lilacious and a Penicillium sp. caused
an inhibition halo although hyphal contact never occurred. I.
harziagum showed iphibitory activity at a distance and after
contact with S. cepivorum cansed disintegration of the hyphal
cotyplasm and cell wall collapsee. This detrimental aeffect
occurred either after direct penmetration of the cell wall or
after coll formation.

2. Saprophytic Behaviour of the Pathogen Se. cépivom.:

a) ILnteraction ou Agar Plabess:

The types of interaction of two fungi at a gtandard
distance on FDA plates were studied. The tweaty four micro-
organisms Table (8) which were isolated from rhizosphere region
of Giza 6 M onion plants except for Trichoderma harziaoum, Tri-
chodgrma viride and Bacillus gubtilis were allowed to interact
with S. cepivorum, the causal organism of white rot disease on
PDA plates for 7 days except for Trichoderma isolates (only 3
dsys) at 20°C. The types of interaction were clasaified as sug=
gested by Sabet snd Khan (1969b) as follows: MI, CCC, SI, GS=LNI,

GS-LI and GACO. Types of interaction were observed as shown in
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pable (8). Generally results obtained indicate that Tri-
choderma spe (Isoe. No. 18), Trichoderma Spe (Iso. No. 19),
Trichoderms SPe (Iso. No. 20), T, harzianum and T. viride

#

were antagonistic to Se cepivorum.

b) Cogetitive S&ropm:i.c Ability 5022:
The competitive saprophytic ability of S. cepivorum
was studied using the agar plate method. Colonization rat—

ings were recorded, seven days after incubation at 20°C.

Results obtained in Table (9) show that colonization
ratings recorded for the tested fungus generally increased
with increasing the amount of inoculant in inoculum-soil mix-
ture. On the other hand, colonization ratings decreased when
the inoculum-soil mixtures were allowed to interact for 24
hours before discs were taken. These results are gimilar to
those reported by Garrett (1956), Sabet and Khan (1969a) and
Khalil, (Ikbal) et al. (1981), who concluded that some gpecies
of Fusarium and Pythium were soil-inhabiting fungi because
they have a high CSA. Stover (1958) listed some gspecies of
Verticillium as soll fungi and 1ittle inhabitants, while Abdel~
Azim gt al. (1978) found that Verticillium was a poor competi=
tive saprophyte. Also Hilal (1985) studied the CSA of pelar=—
gonium pathogenic fungi and indicated that colonization ratings
decreased when the jnoculum~soil mixtures were allowed to inbter-
act for 24 hrs before inoculation on PDA medium.
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B) In Vivo

Rffect of a Single or Mixture of Agtggonistic
Isolategsz on Percentage of White Rot Disease

Under Greenhouse Conditions:

Four isolates of Trichoderma, an isolate of Strep-
tomyces isolated from onion plants rhizosphere T. harzianum

and T. viride were used for ounion white rot biocontrol.

Results ob’cained in Table (10) indicated that the
lowest percentage of infection with white rot (0.0%) was ob-
served using mixture of Irichoderma sp. (Isolate No. 19) and
Streptomyces sp. (Isolate No. 23) compared with control 2 and
other treatments. However, T. barzianum and T. ﬁ_r}_d.g gave
the highest percentage of infection with white rot 15.0%,
10.0%, respectively, they were the superior to control. These
results are in agreement with those obtained by Katznelson
(1965) , Abdel-Moity et al. (1976), Lewis and Papavizas (1984b)
and Oliveira et al. (1984) who found that T. harzianum re-
duced the severity of white rot and increased the number of
healthy plants when applied as a conidial suspension during
transplanting.
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VI. Chemical Analysis:
A. Total Amino Acids:

Results shown in Table (II ) indicate that the total

-

amino acids in healthy plants was very nigh in iiza 20 (M.3)
follbwed by A. line CV (L.S.) whereas it was very low in
(Texas Grano 502 prr (H.S.) Shandawil I and .iza 6 M (M.S)

60 days after transplanting. Total amino acids significantly
increased in healthy bulbs of Shandawil I (M.S.) after 90 days
of transplanting than the other CVS. The amino acids increa-
sed with prolonging the period from 60 to 90 days after trans-
planting in both infecﬁed and healthy plants of Texas Grano 7
502 prr (H.S.), Shandawil I -(M.S.) and the apparent healthy
bulbs of Giza 6 M (M.S5.) only whereas it significantly dec-
reased in the other treated CVS. The toétal anino acids signi-
ficantly decreased in healthy and diseased bulbs of all
tasted CVS compared to that after 90 days except sterile

CV which total amino acids showed an increass.

Results are in harmony with those of Shalaby et EE:
(1987) whereas they are contradicted with those of Awad
(1976), Zl-Shabrawy (1978), Sirry et al. (1979), Radwan
(1980) and Khalil (198l1).

B) Phenolic Compoundss

Results shown in Table (12 ) indicate that total phe-
nol content was high i appareant healthy plsnts of Shandawil
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1 BN
120 60
Infected
B Texas Grano ) Giza 6 Giza 20
B Shandawil 1 (O American line sourse
(sterile)

Fig. 1. Total amine ocids in healthy and Infected Plants with
Sclorstiom cepiversm under gresn heuso conditions
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I (M.S5.) followed by A. };ng sterile (L.S.), moderate in Texas
Grano 502 prr (H.S.) and low in Giza 20 and Giza 5 M ( M.S.)
respectively 60 days arfter traasplanting. In general the

total phenol content increased after 90 days of transplanting
in all tested CVS whereas 1t decreased in all tested CVS

(except Giza & M)after 120 days of traansplauating.

The total phenol content of CVS infected bulbs, inc-
reased than that of the healthy bulbs aftér 60 days of trans-
planting but it showed a reverse trend in Shandawil I (M.S.)
and American line source sterile (L.S.). The infected bulbs
of the five tested CVS showed an increase in their phenol con-
tent after 90 days than the appareant healthy plants except in
Texas Grano (H.S.) which showed a reduction in infected bulbs.
The increase was very high in Giza 6 M (M.S.) Giza 20( M.S.)
and Shandawil I (M.S.) reaching about ten fold.

The total phenol content in the infected bulbs of the
tested CVS increased than that of the healthy omes, 120 days after
transplanting except ia Shandauii I (M.S.) which decreased. The
increase was very high in the sterile CV (L.S.) and Giza 6 M
(M.S.) with values of 6.157, 4.186 mg/g fresh weight, respectively.

As for free phenols in apparent healthy plants it
was high in the sterile GV (L.S.) followed by Shandawil I
(M.S.) whereas it was very low in Giza 6 M (M.S.) after 60
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Fig.2. Phenol contents in healthy and infected plants with
Sclerotium cepivorum under green—house coditions
( calculated as mg/g fresh weight)
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days of transplaacting. After 90 days of transplanting free
phenols increased in the infected plants of all tested CVS.
The free phenols decreased in the infected onion CVS than

the apparent healthy plants after 120 days of transplantiag

" except Giza 6 M (M.S.) that showed an increase.

Results agree to some extent with those of Hatfield
et al. (1948), Farkas and Kiraly (1962) who found that phe-
nolic level was high in diseased plants than in healthy ones.
Tomiyama (1963), Das and Ras (1964), Goodman et al. (1967);
Ali et al. (1976); El-Basyouni et al. (1976), Bajaj gt al.,
(1980); Radwan (1980), Salem and Michail (198l); Thabet et al.
(1983) and Shalaby et al. (1987).

C. Sugar Contents:

Results showan in Table ( 13 ) iedicate that the total
sugar content in appareat healthy plants of Giza 20 (M.S.)
was very high, and moderate in Shandawil I (M.S.) whereas it
was low in the sterile CV (L.S.) and very low in healthy
Giza 6 M (M.S.) after 60 days of transplanting. Afier
90. days of transplanting the total sugar content increased
in the apparent healthy plants of all the tested CVS ex-
cept Giza 20 which decreased whereas prolonging the period
to 120 days after transplanting the reduction was high in
all the tested CVS except American line source (sterile)
(L.S.), which iocreased.
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Fig .3 Sugar contents in healthy and infected plants with
Sclerotium cepivorum under green—house coditions
( calculated as mg/g fresh weight)




