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Abstract

Seven fungicides, i.e. Folicur, Ronilan, Sumisclex as dip treatment
and Benlate, Monceren - Combi, Monceren-Euparen and Rizolex - T. as
seed dressing, were tested for their effect on white rot, basal rot and
blue mold diseases of garlic under greenhouse conditions. Benlate was
the most effective fungicide. Folicur decreased percentage of infection
with white rot and basal rot diseases compared with the control.

Daconil, Temik Brassicol and Basamid were evaluated as soil
treatment against soil borne diseases of garlic at the rate of 10 and 20
kg/fed. Temik at 10 kg/fed. was the most effective against basal rot
and blue mold diseases, while at 20 kg/fed. was the best for controlling
white rot disease.

Folicur and Sumisclex as dip treatment and seed dressing with
Benlate were the most effective against white rot disease in the field.
Benlate as seed dressing and Sumisclex as dip treatment were effective
to control basal rot and blue mold diseases and showed also, higher yield
when compared with the other treatments and the check (control).

INTRODUCTION

Garlic (Allium sativum L.) is one of the very important vegetable crops in
Egypt. Numerous soil borne disease-causing agents attack garlic plants causing de-

cay resulting in considerable losses and decrease in quality (Leguizmon and Barriga
1976, Mention and Bouhot 1977 and Assdi and Behroozin 1987). Dipping and dress-
ing garlic cloves in fungicides resulted in the control of soil borne diseases. Planting
garlic cloves treated with PCNB or Agrosan GN (tolyl mercury acetate) at 6 g./kg
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increased plant height and bulb weight from cloves infected with Sclerotium cepiv-
orum (Patil and Rone 1973). Dipping garlic cloves in Ronilan (Vinclozlin) at 0.3 or
0.4 kg/quintal before planting resulted in 80% healthy plants compared with 44.3%
for untreated control (Duchon 1979). Vinclozolin, Iprodion'e, Benomyl and Dicloran
applied as bulb dust (2 or 4 g/kg) and as combination of bulb and soil dusting (2g/kg
+ 0.5 g/m2), reduced severity of infection and increased yield. Dust treatment of
bulbs was the best method to control white rot disease of garlic (Tomietti 1979,
Jennrich 1983 and Sinigaglia et al. 1986).

Dirigenta (1983) concluded that control of S.cepivorum by agricultural prac-
tices, as good drainage and the use of disease-free bullbs was recommended in field
trials with Rovral (lprodione) and Sumisclex (Procymidone) using Brassicol

(Quintozene) as standard.

Ramadan (1986) reported that Benlate (2 g/L.) was the most effective fungi-
cide for controlling basal rot disease, whereas Botran was the least. Iprodione and
Procymidone were the most effective fungicides when applied only to garlic cloves.
This work was carried out to study the effect of either seed dressing or dipping in
fungicides, on garlic white rot, basal rot and blue mold diseases and to define the
best method of application to control these diseases.

MATERIALS AND METIODS
A- Greenhouse experiments
1- Seed dressing and dip treatments :

Seven fungicides, namely Benlate (benomyl) 2 g/kg (Methyl-1butyl carbamoyl
0-2-benzim-idezolecarbamate), Monceren-Combi (pencycuron - captan) 3 g/kg (N-
14-chloprophenylmethyl)- N cyclophenyl N-phenylurea + N-9 trichlor - 0 methyl-
thio) cyclohex - 4 cnc 1-2 dicarboximide), Monceren-Euparen (pencycurn-
thichlofuamid) 3 g/kg (N-14-chlorophenylmethyl) N-cyclophenyl N-phenylurea + N
dichlorofluoro-methylthio N - dimethyl - N phenyl sulphamid), Rizolex-T
(tolclofosmethyl 20% + thiram 30%) 3kg/ (0-2, 6- Dichloro - 4 - methyl - phenyl
0,0 dimethyl phosphorothioate + Thiram 30%), Folicur (tubuconazole) 25 cm/L
(a(4-chlorophenyl ethyl) o (1,1 dimethyl ethyl). H,|, 2,4-triazole - 1-ethanol), Ron-
ilan 20 g/L (3(3,5-dichloro-phenyl)- 5-ethyl-Smethyl 2,4-oxazol-idinedine) and
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Sumisclex (procymidone) 40 g/L (N-(3,5-dichlorophenyl 1,2 dimethylcyclo-propane
dicarboximide), were used as seed dressing and dip treatments .

Seventy two pots (25 cm) were used in this experiments, divided into three
groups. Pots in the first group were infested with S.cepivorum, the second with
F.oxysporum f.sp. cepae and the third with P.citrinum (5 g./kg soil) .

Three pots with infested soil from each group, each planted with seven hea-
Ithy Balady cloves, were laft without fungicide treatment to serve as control for
the group. Percentages of infection were recorded five months after planting .

2. Soil treatments :

Soil treatments with fungicides at 10 and 20 kg/fed. (0.04 and 0.08 g./pot)
were made using Danconil (chlorothalonil) (Tetrachloroisophthalonitrate), Temik
(aldicarb) (2 methyl-2) methylthio propinaldehyde O-(methyul carbony! oxime)],
Basamid (dozomet) [Tetrahydro 3,5 dimethyl 2 H-1,3,5 thiadiazine-2- thione], and
Brassicol (PCNB) (pentachloronitro benzene). Fifteen healthy Balady cloves were
planted per pot (35 cm diameter) containing sterilized clay loam soil. Eighty one pots
were divided into three groups and were infested as mentioned before. Three infest-
ed pots from each group were left without fungicides to serve as control for the set.
Soil treatments were made before transplanting. Percentages of infection were re-
corded five months after planting.

b- Field experiments : Effect of seed dressing and dip treatments
1- White rot disease :

Field experiments were carried out at the farm of Shandaweel Agric. Res.
Sta., Sohag Governorate during two successive seasons, 1989-1990 and 1990-
1991. Experiments were arranged in a completely randomized plot design (2x3 me-
ters each) with 4 replicates for each treatment. Agriculturél practices were applied
as usual. Balady cloves were treated with the fungicides; Folicur (tebuconazole) (25
cc/L), Sumisclex (procymidone) (40 g/L), Ronilan (vinclozolin) (20 g/kg), Vitavax
/ Captan (carboxin + captan) (3 g/kg) [5,6 dihydro-2-methyl, N-phenyl 1-1,4 oxa-
tiin-3-carboxamide] and Allisan (dicloran) (2g/kg) (2,6dichloro-nitro aniline] as
seed dressing and planted in naturally infested soil. Percentages of infection were
recorded at harvesting time, the yield was recorded in ton/fed .

2- Basal rot and blue mold diseases :

Experiments were carried out at the farm of El-Serw Agric. Res. Sta.
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(Dakahlia governorate) and Mallawy Agric. Res. Sta. (El-Minia governorate) during
the season 1992-1993. The experiments were arranged in a completely randomized
plot design (2x3 meters) with four replicates for each treatment .

Fertilizers were added at the normal rate and other agricultural practices
were applied as usual. Balady cloves were treated with fungicides Sumisclex (40 g/
L), Ronilan (20 g/L), Folicur (25 cc/L) as dip tremtnet; and Rizolex-T (3 g/g), Ben-
late (2 g/L) and Monceren Euparen (3 g/kg) as seed dressing with 5 cc/kg cloves
Triton-B 1956 as adhessive material before seed dressing .

Treated cloves were planted in naturally infested fields and percentage of in-
fection as well as the yield (ton/fed) were recorded at harvesting time .

RESULTS AND DISCUSSION

Dipping garlic cloves in Folicur, Ronilan or Sumisclex suspensions or seed
dressing with Monceren-Combi, Benalte, Monceren Euparen or Rizolex-T, resulted in
reduction in the incidence of soil borne diseases, under greenhouse conditions. Dip-
ping in Folicur and seed dressing with Benlate were the best treatments to control
white rote, as percentage of infection decreased from 71% to 28.5%. However, dip
treatment was more effective than seed dressing to control basal rot. Folicur, Roni-
lan reduced percentage of infection from 57 to 28.5%. On the other hand, seed
dressing with Benlate and Monceren - Euparen decreased percentage of infection
from 71% to 42.8 and seed dressing was the best treatment compared with dip
treatment (Table 1). Similar results were reported by Greathead (1978), Buchon
(1979), Tomietti (1979) and Dirigenta (1983) .

Jennrich (1983) tested vinclozolin over several years in different counties
using various rates and methods of application to control S.cepivorum in onion and
garlic. Best results were obtained, in direct seeded onions, with a combination of
seed dressing (unsing methyl! cellulose to improve adherence). Vinclozolin rates high-
er than 1.5 g/kg were phytotoxic to garlic but lower rates showed satisfactory con-
trol. Treating soil with Daconil, Temik, Brassicol and Basamid to control soilborne
fungi affecting garlic plants under greenhouse conditions, showed that Temik (10, 20
kg) was superior in controlling soil-borne fungi, resulting in lower percentage of in-
fected plants; 13.3, 6.6; 6.6, 20;20 and 26.6% with white rot, basal rot and blue
mold diseases, respectively, followed by Basamid and Brassicol. Daconil was the
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Table 1. Effect of seed dressing and dip treatments on some soil borne diseases of

balady garlic plants, under greenhouse conditions

Fungicides Method and rate of % of infection
application White rot Basal rot Bluemold

Folicur 25 cc/L (dipping) 28.5 28.5 57.0
Ronilan 20 g/L (dipping) 57.0 28.5 57.0
Sumisclex 40 g/L (dipping) 42.8 57.0 71.0
Benlate 2 g/kg (dipping) 28.5 42.8 42.8
Monceren combi 3 g/kg (dipping) 57.0 57.0 77140
Monceren Ruparen | 3 g/kg (dipping) 42.8 57.0 42.8
Rizolex 3 g/kg (dipping) 57.0 42.8 57.0
Control ——————— 71.0 57.0 71.0
L.S.D.at 5% 8.47 10.30 8.41

Table 2. Effect of some soil treatments on the severity of some soil-borne diseases

affecting Balady garlic plants, under greenhouse conditions.

Fungicides Rate of application % of infection
(kg/fed.) White rot Basal rot Bluemold
Daconil 10 46.6 20.0 46.6
20 40.0 33.3 33.3
Temik 10 13:3 6.6 20.0
20 6.6 20.0 26.6
Brassicol 10 33.3 20.0 20.0
20 26.6 333 33.3
Basamid 10 33.3 13.3 33.3
20 13.3 26.6 33.3
Control 46.0 33.3 46.0
LS.D.at5% 4.49 4.02 5.61
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Table 3. Effect of seed dressing and dip treatments on white rot diseases and yield during two
seasons 1990/1991,1991/1992.

S.A. KHALED et al.

Fungicides Method and rate of Season 1990/1991 Season 1991/1992
application % Infection | Yield (T/fed). |% Infection |% Infection

Folicur 25 cc/L (dipping) @2 9.13 6.3 9.50
Ronilan 40 g/L (dipping) 9.6 8.83 8.5 8.96
Sumisclex 20 g/L (dipping) 32.0 S:72 36.6 555
Benlate 2 g/kg (dipping) 8.4 8.74 8.9 8.80
Monceren combi 3 g/kg (dipping) 38.4 6.65 40.4 6.50
Monceren Ruparen | 2 g/kg (dipping) 24.4 6.73 26.6 6.24
Rizolex 62.6 3.50 71.3 3.32
Control

L.SD.at 5% 2.50 0.24 1.54 0.48

Table 4. Effect of some fungicides on basal rot and blue mold diseases and yield of Balady
garlic grown in naturally infested field in El-Serw ‘and Mallawy during season
(1992-1993).

Fungicides Method and rate of El-Serw Mallawy
application % Infection | Yield % Infection | Yield
Basal | Blue f(ez/.) Basal | Blue f(T/
rot mold rot mold ed.)
Sumisclex 40 g/L (dipping) 9.0 2.5 1760 | 200 131 1832
Ronilan 20 g/L (dipping) 16.0 6.0 16.60 [ 270 1.7 |#@.74
Folicur 25 cc/L (dipping) | 9.0 45 [7.05| 185 [ 1.6 |7.77
Rizolex-T 3 g/kg (dipping) 10.0 | 3.0 (7.40| 179 1:2 | 797
Benlate 2 g/kg (dipping) 7.0 1.5 |7.80 12.0 1.0 |8.45
Monceren 3 g/kg (dipping) 22.0 | 6.0 (690 320 | 2.0 [7.55
Euparen
Control — 320 (12.0 |550 | 395 3.7 |5.76
L.S.D.at 5%
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least effective (Table 2). These results were in agreement with those obtained by
Sinigaglia et al. (1986) who showed that treatment of garlic cloves with fungicides
and as soil treatment at planting and 15 days later, gave better results than in
cloves treatment alone. Iprodione and Procymidone were the most effective fungi-
cides when applied only to the cloves. Procymidone recorded the highest yield in-
crease when used treating cloves only or cloves + soil for control of white rot. San-
dumiano (1984) indicated that Brassicol was effective against Fusarium basal rot
during the early growth stage of garlic crop under field conditions.

Chemical control with seed dreassing or dipping showed that the fungicides;
Folicur,. Sumisclex and Ronilan as dip treatment or Benlate, Vitavax / Captan and
Allisan as seed dressing, reduced the incidence of soil-borne diseases. Significant
reduction in percentage of infection with white rot and higher yield were obtained
usingv Folfcur, éenlate and Sumisclex ( 7.2, 6.3, 8.4, 8.9 and 9.6, 8.5%) during two
seasons 1990-91, and 1992-92, respectively. Higher yields were recorded with
Folicur, 9.1 ton/fed. during 1990-91 and 9.5 ton/fed. during 1991-92 (Table 3). On
the other hand, all fungicides, used as clove dressing and dip treatment, significant-
ly reduced basal rot and blue mold diseases of garlic grown in naturally infested
soil.

Generally, the rost effective control of both diseases was obtained by Benlate
application (seed dressing) and Sumisclex (dip treatment) which resulted in higher
yield (Table 4). These fungicides were in agreement with Greathead (1978), Rama-
dan (1980) and Jennrich (1983) working on S.cepivorum of onion and garlic.In this
respect, Ramadan (1986) indicated that dipping onion transplants in Benlate (2 g/L),
Ronilan (20 g/L), Sumisclex (20 g/L), Rovral (50 g/L) and Botran (150 g/L) re-
duced percentage of infection with basal rot disease. Benlate was the most effective
fungicide, whereas Botran was the least. Onion yield increased especially by Sumis-
clex and Benlate treatment. Thus, it could be concluded that Benlate (seed dressing,
2 g/kg) was the most effective fungicide against basal rot and blue mold, and in-
creased yield of garlic bulbs.

Folicur and Sumisclex (dip treatment, 25 cc/L and 40 g/L) and Benalte (seed
dressing, 2 g/kg) were the most effective fungicides against white rot disease and
increased yield. Temik (20 kg/fed.) was the best soil treatment which reduced per-
centage of infection with white rot. Moreover, Temik (10 kg/fed.) was the most ef-
fective soil treatment which decreased percentage of infection with basal rot and
blue mold disease .
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