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Abstract

Efficacy of 10 fungicides was tested for controlling downy mildew
caused by Peronospora destructor (Berk.) and purple blotch caused by
Alternaria porri (Ellis) on onion. Seed onion trials were carried out at
Kaha, Sids and Mallawy Experiment Stations from 1987 through 1989.
Trials of bulb onion were done at Sakha and Mallawy Exp. Sta. from 1988
through 1990. Reduction in disease incidence and increase in seed and
bulb yield over non-treated control were used to determine the efficacy
of fungicides tested. All fungicides were foliar sprayed at the rate of
250 g / 100 L except Sandofan M8 (200 g/100 L) and Galben Manco-
zeb and Galben Copper (150 g/100 L). Fungicide sprays were started
45 days after planting and repeated every 15 days till harvesting.

Ridomil Mz 72% (metalaxyl 8% + mancozeb 64%) and Ridomil Mz
58 (metalaxyl 10% + mancozeb 48%) were the most effective fungi-
cides reducing disease on seed and bulb onions by 86%, and increasing
seed and bulb yield over control by 194% and 199%, respectively.

Sandofan M8 (oxadixyl 8% + mancozeb 56%) was also effective
against these pathogens giving 76% and 79% reduction in disease se-
verity on seed and bulb onions, respectively, and 137% increase in seed
and bulb yields over control. Ripost M 67.2% (Oxadixyl 8% + mancozeb
56% + cymoxanil 3.2%). Galben Mancozeb 58% (benalaxyl 10% + man-
cozeb 48%) and Sandocur C (oxadixyl 6.9% + mancozeb 48% + cymox-
anil 14.2%) exhibited 64-73% reduction in disease incidence and result-
ed in 82-111% increase in seed and bulb yield, except Ripost M 67.2%
with seed onion which increased seed yield by 139% over non-treated
control. Comaprop 50% (zineb 10 % + propineb 10% + copper oxychlo-
ride 30%), Comazin 50% (zineb 10 % + maneb 10% + copper oxychlo-
ride 30%), Galben Copper 46% (benalaxyl 11% + copper oxychloride
35%) and Mikal M 70% (Phosetyl - Al 44% + mancozeb 26%) were less
effective and reduced disease by 47-58% on seed and bulb onions with
up to 81% increase in yield over control.
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INTRODUCTION

Infection of onion by downy mildew caused by Peronospora destructor (Berk),
and purple blotch caused by Alternaria porri (Ellis) causes a great damage to onion
foliage and stalks. Plants with severe and early infection may not produce seeds due
to dryness and subsequent breakage of stalks before seed maturity. The infection
also reduces yield of bulb onions. Biocontrol of A porri was tried by spraying foliage
with Cladosporium herbarum and Penicillium sp., which sho ved 66% and 54% re-
duction in disease incidence, respectively (Tyagi et al. 1990). However, fungicides
are still the most effective tool for controlling foliar diseases of onion (Georgy et al.
1983, Rochecouste 1984, Ramos et al. 1984, Mir et al, 1989, and Tahir et al 1990
and 1991)

The present research was carried out to evaluate the efficacy of 10 fungi-
cides for controlling downy mildew and purple blotch diseases on seed and bulb on-
ions at different locations in Egypt.

MATERIALS AND METHODS

The efficacy of 10 fungicides on controlling downy mildew and purple blotch
diseases of onion was tested on seed onions during 1987-1989 at Kaha, Sids and
Mallawy Research Stations. These fungicides were also evaluated on bulb onions
during 1988-1990 seasons at Sakha and Mallawy Res. Sta. Foliar spray with fungi-
cide suspensions in water started 45 days after planting onion bulbs and transplants
at the rates shown in Tables 1-4. Treatments were repeated every 15 days and ter-
minated 6 weeks before harvesting. Onion cultivar Giza - 6 was planted at Sids and
Mallawy. The cultivar Giza - 20 was planted at Kaha and Sakha. Plots \)vere 10.5
square meters and treatments were replicated four times. Experiments were ar-
ranged in complete randomized blocks. Infection on fifty random leaves or stalks in
each plot was determined using a scale from zero to eight. Then, an average was
calculated in percentage to give the disease severity of the plot where each unit was
equal to 12.5%. Weights of bulbs and seeds of each plot were recorded at harvest.
Data on infection and yield of each location were statistically analyzed and means
were compared using LSD. Efficacy of fungicides and percentage of increase in yield
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were detrmined according to the following equations : Efficacy of fungicide =
(infection in non-treated plots - infection in fungicide treated plots) 100 + infection
in non-treated plots. Percentage of increase in yield = (yield in fungicide treated
plots- yield in non-treated plots) X 100 + yield in non-treated plots.

Fungicides tested were : Ridomil Mz 58% (metalaxyl 10% + mancozeb 48%),
Ridomil Mz 72% (metalaxyl 8 % + mancozeb 64%), Sandofan M8 (oxadixyl 8% +
mancozeb 56%), Ripost M 67.2% (oxadixy 8% + mancozeb 56% + cymoxanil
3.2%), Sandocur C 69.1% (oxadixyl 6.9 + mancozeb 48% + cymoxanil 14.2%), Gal-
ben Copper 46% (benalaxyl 11% + copper oxychloride 35%), Galben Mancozeb 58%
(benalaxyl 10% + mancozeb 48% ), Comaprop 50% (zineb 10% + propineb 10% +
copper oxychloride 30%), Comazin 50% (zineb 10% + maneb 10% + copper oxy-
chloride 30%), and Mikal M 70 % (Phosetyl - Al 44% + mancozeb 26%).

Ripost 67.2, Sandocur C 69.1%, compaprop 50% and comazin 50% were not
tested on seed onion in 1987-1988 growing season at Sids or Mallawy.

RESULTS

Efficacy of fungicides tested for controlling downy mildew and purple blotch
on onion plants grown for seed production varied greatly at all locations, except
Kaha in 1987 - 1988, where differences in disease reduction between fungicides
were not significant and Galben Copper was not significantly effective (Table 1).
Ridomil Mz 72%, Rodomil Mz 58% and Sandofan M8 were the most effective fungi-
cides exhibiting 86.05% , 85.68% and 76.68% reduction in disease incidence, re-
spectively. Sandofan M8 was less effective than Ridomil, only at Mallawy in 1988-
1989. Ripost M 67.2%, Galben Mancozeb 58% and Sandocur C 69.1% showed varia-
ble effect in disease reduction, particularly at Kaha and Sids in 1988-1989, result-
ing in 73-64 reduction efficacy. Mikal M, Comaprop 50%, Comazin 50%, and Galben
Copper 46% were less effective in controlling these diseases showing only 56-49 %
efficacy.

Yield of onion seed significantly increased with most fungicides (Table 2). Rid-
omil Mz 72% and Ridomil 58% resulted in the highest seed yield, showing 198.89%
and 193.72% increase in yield, over non-treated. Sandocur C 69.1% and Sandofan



916 A.l. EL-SHEHABY et al.

M8 showed 138.9% and 137.4% increase in seed yield over control. Therefor, San-
dofan M8 and Sandocur were not as effective as the Ridomil group. Galben Mancozeb
58% and Ripost M generally showed 111.5% and 94.85% increase in seed yield.
Mikal M 70%, Comazin 50%, Comaprop 50% and Galben Copper 46% were less ef-
fective.

Infection with Peronospora destructor (Bark) and Alternaria porri (Ellis) on
bulb onion crops was greatly reduced with these fungicides (Table 3). Ridomil Mz
72% and Sandofan M8 resulted in the highest reduction in disease severity exhibit-
ing 86.25%, 85.78% and 79.44% efficacy, respectively. Ripost M 67.2% showed
67.77% efficacy. Less reduction in disease severity was obtained with Galben Man-
cozeb 58%, Galben Copper 46%, Sandocur C 69.1% and Comaprop 50% which
showed efficacy ranging between 54.68% and 59.62%. Mikal M 70% and Comazin
50% were the least effective fungicides tested on bulb onion showing 47.14% re-
duction in disease severity, respectively.

Yield of bulb onion was increased with the fungicide treatment (Table 4). Rido-
mil Mz 58% and Ridomil Mz 72% increased bulb yield by 222.12% and 215.83%,
respectively, followed by Sandofan M8 which resulted in 148.59% increase. Galben
Mancozeb 58% increased bulb yield and was significantly less than Sandofan M8 at
Mallawy (Table 4). Ripost M 67.2% did not increase bulb yield at Sakha, while Gal-
ben Copper 50% was not effecive at Sakha in 1988-1989 season only. Ripost M
67.2%, Galben Copper 50% and Mikal M 70% showed a little increase in bulb yield
(82.21 - 80.91% over control). Comazin 50%, Comparop 50% and Sandocur C
69.1% resulted in the lowest increase in bulb yield at 71.74%, 55.31% , 49.45, re-
spectively over control.

DISCUSSION

Efficacy of fungicides was tested for controlling downy mildew and purple
blotch diseases of onions throughout two successive years under field conditions.
Ridomil Mz 58% (metalaxyl 10% + mancozeb 48%) and Riodmil Mz 72% (metalaxyl
8% + mancozeb 64%) followed by Sandofan M8 (oxadixyl 8% + mancozeb 56%)
were the most effictive fungicides tested. These results were in aggreement with
other investigators who recommended Metalaxyl and Mancozeb to control these dis-
eases on onions (Geogy et al. 1984, Mir et al. 1987, Tahir et al. 1990 and 1991 .and
Mishra et al. 1989). Metalaxyl and Mancozeb (Ridomil Mz) aiso controlled downy
mildew and purple blotch diseases on garlic in addition to rust caused by Puccinia
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allii (Rochecouste 1984).

Ridomil Mz 58% was recommended in Egypt some years ago to control these
diseases on onion, and was re-tested during this work. The change in proportion of
Metalxyl and Mancozeb to produce Ridomil Mz 72%, did not control these diseases
or increase yielld more than that obtained with Ridomil Mz 58%.

Fromula of Ripost M exceeded cymoxanil than Sandofan M8. Nevertheless,
less reduction in disease incidence was obtained with Ripost M, in addition to marked
decrease in yield compared with Sandofan M8. The change of amounts of ingredients
in the fungicide Sandocur C 69.1% raised seed yield to the same level obtained with
Sandofan M8. However, Sandocur C did not increase bulb yield or reduce disease se-
verity on bulb onion compared with Sandofan M8. This may show that introducing
cymoxanil to the formula of Sandofan M8 was not effective against these diseases.

Galben Mancozeb showed better reduction in disease severity than Galben Cop-
per and showed a marked increase in seed and bulb yield. Therefore, Mancozeb was
more effective for controlling these diseases than copper oxychloride. However,
Mancozeb with phosety-Al in the fungicide Mikal M 70% showed about half theeffec-
tiveness and 1/3 of the yield increase was obtained with Ridomil fungicides
(Metalaxyl + mancozeb). This may be that the efficacy of any of these fungicides de-
pends on the other chemical combined with Mancozeb in fungicide formula. Subse-
quently, metalaxyl and oxidixyl were more effective than benalaxyl and phosetyl-
Al. However, metalaxyl and oxidixyl should be used carefully on onion to avoid the
possibility of the build-up of metalaxyl and oxadixyl resistant strains which were
reported with some Oomycetes pathogens such as Phytophthora on avocado which
showed cross-tolerance to benalaxyl and oxadixyl (Joseph and Coffey 1984),
P.citrophthora on citrus (Serrhini et al. 1985), P.infestans on tomato (Samoucha et
al 1987) and on potato (Kadish and Cohen 1992), P.cactorum on apple (Utkhede and
Gupta 1988) and Plasmopara viticola on grapevine (Leraux and Clerjean 1985).

Therefore, use of metalaxyl (Ridomil Mz 58% and Ridomil Mz 72%) and oxa-
dixyl (Sandofan M8) are recommeded to control downy mildew and purple blotch dis-
-eases on onion as well as to increase seed bulb yield. However, study of the use of
these chemicals in alternation with different chemical groups such as phosty-Al
would be one of the means to avoid or delay the buildup of metalaxyl - oxadixyl re-
sistant strains on onion, if found. ’
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