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Abstract

Fusarium oxysporum f. sp. lycopersici and Rhizotonia solani were
isolated from tomato seedlings showing damping-off symptoms. Both
fungi caused high incidence of damping-off to UC-97and Super mar-
mande tomato cultivars. The disease incidence varied according to each
pathogen and the date of planting. High percentage of disease was de-
tected when tomato seeds were planted in soil infested with F. oxyspor-
um f. sp, lycopersici during July, August and October. On the other hand,
when tomato seeds were planted in soil infested with R. solani, the high-
est incidence of damping-off disease was attained during October and
December. Application of Enide or Devrinol as pre-emergence herbicide
was not effective in minimizing the disease incidence. Vitavax-thiram or
Vitavax-captan as fungicidal seed treatment were effective in controlling
the disease. However, date of sowing affected the efficiency of these
fungicides. Vitavax-captan gave better disease control than vitavax-
thiram during October, while the reverse was observed during July and
August plantations. Application of Enide enhanced the efficacy of Vita-
vax-thiram against the Fusarium pathogen during october plantation
while Devrinol enhanced the potency of Vitavax-captan during August
plantation. The efficacy of these combined treatment against Rhizocto-
nia pathogen did not greatly differ from the effect of each fungicide
alone. However , they enhanced its efficiency against the mixture of
both pathogens. Also, the application of these pesticides affected the
growth of tomato plants.

INTRODUCTION

Tomato (Lycopersicon esculentum Mill.) is one of the most important vegeta-
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ble crops in Egypt. It is subject to attack by some important seed and soil borne fun-
gi especially those causing damping -off disease. Fusarium oxysporum f. sp. lyco-
persici Sacc. Snyder & Hansen and Rhizoctonia solani Kuhn are the most frequent
fungi causing damping-off disease to many field crops (El-Kadi 1955, Harrison
1955, Purss 1962, Harfoush 1970 , Abdel - Gallel 1977 and Snyder et al. 1981).

This disease is commonly controlled through the use of seed treatment fungi-
cides that increase the percentage of healthy seedlings (Ashour 1959, Michail 1960,
Borum and Sinclair 1968, Erwin et al. 1968, Fuchs et al. 1970, El Said et al. 1974,
Singh et al. 1982 and Sumner et al 1988).

At the same time, weeds compete with the growing tomato plants and reduce
the seedlings growth and finally the yield. Thus, herbicides usage is increasing due
to the shortage of labor and the manual elemination of weeds is seldom practiced
(Welker 1962, Eshel and Katan 1972, Meissner and Oosthuizen 1976, El-Khadem et
al. 1979, Ali et al. 1983 and Pombo et al. 1985).

The use of herbicides either before or after planting along with fungicidal seed
treatment created conflicting results in the control of damping -off disease of toma-
to as well as in other crops. Hence, the aim of this investigation was to study the
impact of herbicides application on the efficacy of seed treatment fungicide for the
control of tomato damping-off as well as the effect of interaction of both pesticides
on seed germination, plant survival and dry weight of growing tomato plants.

MATERIALS AND METHODS

1. Isolation and ldentification of The Causal Pathogens

Isolation was carried out from the roots and stems of tomato plants showing
damping -off and wilt symptoms using surface sterilization with sodium hypochlorite
solution (El-Shami 1987). The isolated fungi were purified using the single spore or
hyphal tip techniques (Riker and Riker 1936). These fungi were identified according
to their morphological characteristics following Booth (1971) and Barnett & Hunter
(1972).

Il Pathogenicity Test

The pathogenicity of the isolated fungi was carried out in sterilized pots (20
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cm in diameter) filled with equal amounts of autoclaved sandy clay soil. The soil was
infested with sand -barley culture of each fungus singly or in combination at the rate
of 5% (W/W) following EI-Shami ( 1987). Seeds of UC-97 and Super Marmande to-
mato cultivars were planted during October and December 1988 as well as during
July and August 1989 at the rate of 20 seeds/ pot. Similarly, seeds of each cultivar
were planted in noninfested soil as a control. The pots were kept under greenhouse
conditions ( 22-28 ©C) and irrigated as needed. The percentages of pre-and post
emergence damping off were recorded and then corrected according to the germina-
tion in the control treatment.

Il Pesticidal Treatments

Pots containing infested soil were treated with herbicides at the recommended
doses ( Tabel 1) .

Seeds of both tomato cultivars were treated with Vitavax-captan (Vitavax-
300) or Vitavax -thiram (Vitavax-200). The treated seeds were planted in infested
soil treated or untreated with the herbicides during Oct. & Dec. 1988 and August
1989. Also , seeds were planted in infested soil only as a contol. The percentages of
pre -and post emergence damping off were estimated in each treatment and the effi-
ciency of pesticidal treatment was calculated according to the following formula:

Total damping-off in control - Total damping - off in treatment
Efficiency % = x 100

Total damping - off in control

At the same time, seed germination was followed up until germination
stopped, where the germination capacity was determined as the highest percentage
of germination reached. The percentages of surviving plants were also recorded and
the efficiency of treatment relative to the control was calculated. The plant vigour
in each treatment was determined by measuring the length of roots and stems as
well as the dry weight of 4-weeks old tomato seedlings.

RESULTS

1 . Pathogencity of Fusarium oxysporum f. sp. lycopersici and
Rhizoctonia solani.

The two fungi isolated from diseased tomato seedlings proved to be highly vir-
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ulent on UC -97 and Super Marmand tomato cultivars were identified as Fusarium
oxysporum f. sp. Lycopersici (Sacc.). Snyder & Hansen and Rhizoctonia salani kuhn.
Results in Table (2) indicated that the two fungi either separately or combined
caused high percentage of damping -off.

The date of sowing greatly affected the incidénce of damping-off. High per-
centages of disease were noted when tomato seeds were planted in soil infested with
F. oxysporum f. sp. lycopersici during July, August and October, when relatively
high temperatures prevail. The percentages of damping - off ranged from 55 to 65
% during these periods. On the other hand, disease incidence decreased to 40 %
when tomato seeds were planted during December, as low temperatures generally
prevail. During OCtober and December, R. solani caused higher incidence of pre-and
post-emergence damping-off than did Fusarium . These data indicated that both fungi
were highly pathogenic to tomatoes and caused high incidence of damping-off disease
during the different sowing periods.

2. Effect of pesticidal treatments on the Incidence of Tomato
Damping-off

Application of the herbicide Enide or Devrinol to soil previously infested with
damping - off pathogens slightly increased the incidence of the disease. Results in
Table (3) showed that total damping -off ranged from 61 to 66 % in Enide- treated
soil infested with either Fusarium or Rhizoctonia or both , while in Devrinol-treated
soil it ranged from 39 to 62%. On the other hand, damping -off ranged from 55 to
60 % in the control during October 1988.

During August 1989 , the herbicides were tested in soil infested with the Fu-
sarium only. The percentage of damping-off was much higher than in the control
(Table 4).

On the other hand , the application of seed dressing fungicides significantly de-
creased the incidence of damping - off specially that caused by Rhizoctonia. Howev-
er, both fungicides (Vitavax 200 , Vitavax 300) were less effective against Fusari-
um or the mixture of both fungi in October plantation . Vitavax-captan was less
effective than Vitavax/thiram. On the other hand, in August plantation, these fungi-
cides were more potent in disease control (Table 4). Their efficiencies ranged from
52 to 63%. When these fungicides were used in combination with pre-planting herbi-
cidal application, almost similar findings were obtained (Tables 3 and 4).
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3 . Effect of pesticides on Seed Germination and plant Stand

Application of Enide or Devrinol to soil infested with Fusarium Oxysporum f.
sp. Lycopersici did not greatly improve seed germination or the stand of tomato
seedlings for all planting dates (Table 5 & 6). Moreover, both herbicides decreased
seed germination when applied during August (Table 5). Also, Devrinol enhanced seed
germination in soil infested with Rhizoctonia in October and December plantations
(Table6).

The use of fungicides as seed treatment greatly enhanced the germination ca-
pacity of tomato seeds, planted in soil infested with Fusarium or Rhizoctonia as well
as with their mixture (Tables 5&6). During October and December plantation, Vita-
vax-captan was more potent than vitavax-thiram. However, Vitavax/Thiram
showed the greatest effect when used during the hot month of August (Table 5). Such
enhancment is attributed to the elimination of a portion of pre emergence domping
off which occurs in the absence of fungicidal seed treatment.

The use of combined treatment of fungicides and herbicides either did not af-
fect the germination of tomato seeds as compared with the use of fungicides alone ,
specially during the hot month or improved the germination during October and De-
cember (Tables 5 and 6)

4 Effect of Pesticidal Treatments on plant Growth

The results obtained in Table (7) indicated that the application of herbicides to
soil infested with Fusarium oxysporum f. sp. lycopersici during October did not sig-
nificantly affect the root and stem lengths of tomato plants . However, the dry
weight was greatly reduced specially with the Devrinol treatment.

Also , the application of seed treatment with Vitavax-captan did not affect the
root and stem lengths but It reduced the dry weight. On the other hand, the use of
Vitavax-thiram increased the root and stem lengths as well as the dry weight.

The combined treatments of herbicides and fungicides did not significantly af-
fect the root and stem lengths. However, the dry weight was not affected when
these herbicides were combined with Vitavax-captan treatment, but they sharply
reduced the action Vitavax-thiram.

During August, Enide or Devrinol mostly reduced the lengths of roots and
stems , but they did not significantly affect the dry weight of plants. On the other
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hand, fungicidal seed treatments either separately or combined with the herbicide
significantly increased the stem length and dry weight.

With respect to the growth of tomato plants grown in soil infested with R. so-
lani during October 1988, there were no significant differences between the root
and stem lengths as well as the dry weight when Enide or Devrinol was applied to the
soil. However, only the application of Vitavax- captan caused significant increase in
plant growth either when it was used separately or combined with Enide or Devrinol.

When the soil was infested with both pathogens , Enide application decreased
root and stem lengths as well as the dry weight of tomato plants, while Devrinol in-
creased it. On the other hand, the application of seed treatment fungicides either
separately or combined with herbicides, increased the dry weight of tomatoes, ex-
cept when Enide was applied along with vitavax-thiram.

DISCUSSION

Fusarium oxysporum f. sp. lycopersic and Rhizoctonia solani proved to be
highly virulent on UC- 97 and Super Marmande tomato cultivars. High percentages of
damping -off were recorded either for each pathogen alone or for their mixture.
This result agreed with the findings of Harfoush ( 1970), Abd-El-Gallel (1977) and
Snyder et al . ( 1981) The percentage of damping - off was affected by the date of
planting . This might be due to the effect of prevailing temperatures on the causal
pathogens as well as on plant growth ( Abdel-Nour 1991).

Pesticides including herbicides and Fungicides are used for the managment of
tomato crop in Egypt. The interaction sof herbicides with seed treatment fungicides,
used nearly at the same period, are of a great concern in crop management . These
interaction might influence the efficiency of these pesticides. Results obtained indi-
cated that seed treatment with Vitavax-captan or Vitavax-thiram alone was efec-
tive in controlling both pathogens. Hence, it improved seed germination and germina-
tion capacity as well as the dry weight of plants. Michail (1960), Ashour (1961), Ko
and Oda (1971) and Leskovas and Sims (1987) reported the efficiency of different
seed treatment fungicide against Fusarium and Rhizoctonia. At the same time, the
systemic fungicides Vitavax and Benlate were more effective than nonsystemic ones
against damping-off and vascular wilt diseases of tomato and other platns (Borum
and Sinclair 1968, Erwin et al. 1968, Kirk and Sinclair 1968 and Singh et al. 1982).
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The efficency of the seed treatment fungicides was influenced by the date of plant-
ing. This might be due to the effect of prevailing temperatures on the absorption and
translocation of the fungicide in tomato plants (Edgington and Petereson 1977).

On the other hand, herbicides application sometimes increased the percentages
of damping - off. The use of Enide seemed to enhance Fusarium oxysporum specially
during August and Rhizoctonia soloni and their mixture during December. Hence , it
decreased the germination capacity and seedlings stand during these periods. This
indicated that this herbicide might have direct effect on these pathogens during the
favourable times of their growth in addition to its effect on the antagonistic soil mi-
croflora as indicated by Eshel and Katan (1972) as well as on plant growth . Also,
Sanghir et al. (1973), Wilson and Stewart ( 1973) and Meissner and Costhuizen
(1976) reported the toxic effect of herbicides on the growth of plants grown in
treated soil during the hot weather.

Slight differences with repect to disease control and germination capacity as
well as the growth parameters were detected when herbicidal treatment was fol-
lowed by seed treatment application. This depends on the date of planting and the
pesticdes used. Enide application enhanced the efficacy of Vitavax-thiram against the
Fusarium wilt pathogen during October plantation, while Devrinol enhanced the po-
tency of Vitatax-captan during August plantation. The efficacy of these combined
treatments did not greatly differ from that of each fungicide alone. However, they
enhanced the efficiency against the mixture of both pathogens.
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