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Abstract

Effect of three fungicides and three alternative compounds on
the incidence of root and pod rots in peanut was evaluated and com-
pared under greenhouse and field conditions. The fungicides were vita-
vax-thiram, rizolex-T and topsin-M70, while the alternative compounds
were plant-guard (a formula of Trichoderma harzianum), rhizo-N (a for-
mula of Bacillus subtilis) and the synthetic saponin. Experiments were
carried out in artificially infested soil in the greenhouse, whereas the field
was left for natural infection. The synthetic saponin was not used in pod
rot experiments.

All treatments reduced the percentage of root and pod rots in
both the greenhouse and the field. Percent infection was less with fungi-
cides than when the alternative compounds were used. Root rot was as
low as 8.24% in greenhouse and 6.67% in field under fungicidal treat-
ments compared to 14.94% and 11.33% with the alternative com-
pounds, respectively

Pod rot was 7.73 in greenhouse and 5.97 % in field in response
to fungicides, while it was 12.17 and 12.50 % with the alternative com-
pounds, respectively. Also, all treatments increased pod yield compared
to the non-treated control. The fungicidal treatments gave a higher yield
than that obtained in the alternative compound treatments.

INTRODUCTION

Peanut (Arachis hypogea L.) is an important crop in Egypt. it is used as a source
for dietary protein, oil and direct consumption as nuts. The cultivation of peanut in
Egypt is concentrated in the newly reclaimed lands such as Ismaillia, Nubaria, and south

Tahreer.

The production of peanut in Egypt is negatively affected by several factors.
Some of these factors are the fungal diseases (Abdel-Ghany et al.,, 1971). Unfortunate-
ly, all parts of a peanut plant are subjected to fungal infection(s). Roots are subject to
infection by several soilborne fungi such as Rhizoctoni solani, Sclerotium rolfsii, and Fu-
sarium spp. causing root rots (Abdel-Ghani et al., 1973; Ibrahim et al., 1977; Baird et
al., 1993 and Abdel-Momen and Starr, 1998).
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Also, the stem may become infected with Aspergillus niger causing rot to the
crown area (Elnagar, 1987) and with S. rolfsii causing stem blight (Mehan et al., 1995).
Moreover, pods of peanut are susceptible to some fungal pathogens such as Aspergillus
spp., R. solani, Fusarium spp. and Macrophomina phaseolina causing pod rots (Han et
al., 1989 and Filonow and Russel, 1991); some of the aforementioned fungi can infect
peanut seed causing pre- or post-emergence damping off diseases (Yahia et al., 1979).
Also, leaves of peanut are attacked by Cercospora spp. causing leaf spots (Culbreath

and Brenneman, 1993).

The control of the aforementioned diseases is achieved mainly by fungicides.
Several reports indicated the efficiency of fungicides in reducing peanut pod and root
rots and consequently increasing the quantity and quality of pod yield (El-Deeb et al.,
1985; Barnes et al,, 1990 and Mahrous et al., 1993). The hazardous effect of fungi-
cides on humans and animals is a motivation for finding safer means to prevent or re-

duce fungal infections.

The objective of this study was to evaluate some fungicides compared with

some alternative compounds on peanut root and pod rots as well as yield.

MATERIALS AND METHODS

Root rot control experiments:
In greenhouse:

Three fungicides and three alternative compounds were used as seed treatment
before being sown in soil artificially infested with the fungal propagules of the patho-
gens used in this study. The used fungicides were vitavax-thiram , topsin-M70 and ri-
zolex-T, each at the rate of 3 g/ kg seed. The alternative compounds were plant-guard
(a formula of Trichoderma harzianum at 5 cm®/ kg seed, synthetic saponin at 3 gm/ kg
seed or rhizo-N (a formula of Bacillus subtilis), where seeds were soaked for five min-
utes in fungicide solution (4 g /l). Pots, 30 cm-diam., were filled with a sandy loam soil
and infested by 2% (w/w) of the fungal propagules of S. roifsii, M. phaseolina, R. solani,
F. solani, F. oxysporum or their mixture. The inocula of these fungi were prepared by
growing each fungus on autoclaved sorghum and sand medium for 15 days at the ap-

propriate temperatures. Five seeds of peanut cv. Giza-5 were sown in each pot. Each
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treatment was replicated ten times and ten non-treated pots were used as control. Per-
centage of incidence of the rotted roots in each treatment was recorded 90 days after
sowing. Moreover, isolation from each treatment was made to confirm the infection of

roots with the fungi under study.

In the field:

The same treatments made in the greenhouse were carried out under the field
conditions and left for natural infection at Abou-Hamad, Sharkia governorate and south
Tabhrir province during the seasons 1997 and 1998. Experimental plots, 7X3 m, were
prepared and sown with peanut seeds cv.Giza-5. The seeds were treated with the same
materials and doses empolyed in the greenhouse. Every treatment was replicated four

times and non-treated peanut seed were used in four plots as a non-treated control.

At harvest, plants were uprooted and 100 root segments were taken randomly
from each plot, surface sterilized and placed on Potato Dextrose Agar (PDA) medium
to determine the percentage of infection by each fungus. Pod yield of each treatment

was weighed and recorded as yield per feddan.
Pod rot experiments:

In greenhouse:

Pots, 40-cm-diam., were filled each with ten kg. soil infested with S. rolfsii, M.
phaseolina, R. solani, Aspergillus spp., Penicillium sp. singly or in mixture at the rate of
2% (w/w). The fungicides and the alternative compounds, except saponin, were used in
pod rot experiments, and five seeds were sown in each pot. Each treatment was repli-
cated ten times and ten non-treated pots were used as control. Four months after

sowing, plants were uprooted and pods were examined for infection by different fungi.

In the field:

The field soil was not infested with any of the test fungi, but was left to the nat-
ural infection both in Sharkia governorate and the South Tahrir province. The fungicides
used for soil treatment were vitavax-thiram, rizolex-T and topsin-M70 at the rate of 3
kg./ feddan and the alternative compounds were plant-guard at 100 kg/ feddan, rhizo-

N at 80 kg/ feddan. The specific amount of fungicide needed for each plot was mixed
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with some sand and drenched in the soil near to the sown peanut seed. Also, the spe-
cific amount of the alternative compound for each plot was applied without mixing with
sand. The experimental plots were 3X7 m and the experimental design was the com-
pletely randomized blocks. At harvest, 100 pods were taken randomly from each plot
and each pod that showed symptoms of fungal infection (s) was considered a rotted
pod. Percentages were calculated and pod yield from each plot was determined and cal-

culated as ton per feddan.
Statistical analysis:

Data of different experiments were statistically analyzed using the Fisher LSD

method to determine the significant differences among means of different treatments.

RESULTS

Root rots:

Data (Table 1) indicated that all treatments significantly reduced root rots
caused by any of the tested fungi compared to the non-treated control. The fungicidal
treatments were more effective than those of the alternative compounds in reducing
root rots caused by most of the tested fungi. Vitavax-thiram and rizolex-T had similar
efficiency in reducing root rots of peanut in the two seasons of the experiment. Al-
though topsin-M70 had a better efficiency than any of the alternative compounds, it

was less effective than either vitavax-thiram or rizolex-T in both seasons.

In the fungicidal treatments, the lowest observed percentage of root rots (8.24)
was recorded with vitavax-thiram against F. solaniin 1998, while the highest (17.05%)

was found with topsin-M70 on the same fungus in 1997.

The plant-guard, saponin and rhizo-N, as alternative compounds to fungicides,
were less effective. The percentage of root rots resulting with the use of alternative
compounds ranged from 12.55 % with rhizo-N against F. sofani in 1998 to 29.24 %
with plant -guard against the mixture of pathogenic fungi in 1998. Also, it is notewor-
thy to mention that the used fungicides and alternative compounds were effective

against the mixture of the investigated fungi.
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In the field experiments, a trend similar to that of the greenhouse experiments
was observed in both seasons. The lowest percentage of root rots, in the fungicidal
treatments, was observed both in Sharkia (7.5 and 6.67) and South Tahrir (7.85 and
7.13) in 1997 and 1998, in rizolex-T and vitavax/thiram respectively (Table3). Among
the alternative compounds, the lowest percentage of root rots (11.33) was observed
with rhizo-N in Sharkia in 1998 while the highest (20.5) was with saponin in South-

Tabhrir in the same year (Table3).

Regarding the pod yield in the root rot control experiments, all treatments gave
higher yield compared to the non-treated control. Vitavax-thiram and rizolex-T gave
the highest pod yield (1.418 ton/ feddan) compared to the other treatments. Pod
yield from alternative compounds was as low as 0.985 ton/feddan in the plant-guard
treatment and as high as 1.213 ton/ feddan from the rhizo-N treatment, whereas it
varied in the control between 0.735 tons and 0.815 tons/feddan.

Pod rots control experiments :

In greenhouse, all treatments applied decreased the percentage of pod rots com-
pared to the non-treated control. Vitavax-thiram and rizolex-T were the most effective
treatments in reducing pod rots, while the alternative compounds gave a lower but rea-
sonable reduction in pod rots incidence. The lowest percentage of pod rots of 7.73 %
was observed with vitavax-thiram treatment against M. phaseolina in 1997, while the
highest (29.24) was observed when plant-guard was used against the mixture of all
fungi in 1998 (Table 2).

In the field experiments, treatments were evaluated under the natural infection
and most treatments had a trend similar to that observed in the greenhouse. The low-
est percentage of pod rots (5.97) was observed with vetavax-thiram, while the highest
(23.33) was observed with plant-guard in Sharkia in 1998 (Table 4).

Regarding the pod yield, all tested treatments gave significantly higher pod yield
compared to the non-treated control. The highest yield (1.315 ton/ feddan) was ob-
tained with rizolex-T or vitavax-thiram treatment, while the lowest yield (0.975 ton/
feddan) was obtained with the plant-guard treatment (Table 4). Yield for the control
treatment ranged from 0.745 in South Tahreer to 0.821 ton/ feddan in Sharkia in
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1997 and 1998, respectively.

DISCUSSION

The application of the fungicides gave the best results, in the present study, in
controlling root or pod rots of peanut under greenhouse or field conditions compared
to the non-treated control or the aiternative biological formulations tested. This finding
confirms the previous reports on the effectiveness of fungicides as a control measure
for peanut diseases. Also, the superior effect of the fungicides than that of other alter-
native compounds is in agreement with what was reported in other cases on other

crops (Omar et al., 1999 and Abdel-Momen et al., 2000).

Despite the high efficacy and faster action of the fungicidal treatments, their
harmful effect on humans and animals present constrains for their absolute use. Due to
these constrains, the effect of some alternative compounds was explored. The best ef-
fective alternatives were rhizo-N and saponin. The role of rhizo-N in reducing pod and
root rots of peanut can be attributed to its antifungal effect of Trichoderma hanzianum
that was reported by several investigators on different crops (Hilal and Baiuomy,
2000). On the other hand, the efficacy of saponin in reducing root rots of peanut may
be due to its harmful effect on the permeability of the fungal cell wall. Such a harmful
effect may be attributed to the combination of saponin with the membrane sterols
causing pores in the fungal cell wall and hence the loss of membrane integrity (Hostett-
mann and Marston, 1995 and Osbum, 1996). The antifungal effect of the investigated
alternative compounds on both root and pod rots fungi gives an indication of the wide
spectrum of the effect of these alternatives. However, the variation among them as to
their effect on different pathogens needs further investigations. The increase of pod
yield of different treatments when compared to the non-treated control can logically
be attributed to the reduction in disease incidence and consequently the better plant

vigour.

The increase in yield may be considered as a determinant for the most effective
treatment; however, the quality and marketability of this yield should also be consid-
ered. In the present investigation, some alternatives to fungicides gave promising re-

sults with respect to the reduction of root and/ or pod rots and the increase of peanut
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pod yield. To optimize the effect of the promising alternatives, some modifications of
their applications such as the dose and time of application should be considered. Final-
ly, such promising results are a step forward toward preventing or minimizing the use

of the harmful fungicides to human health as well as the environment.
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