J. Agric. Sci. Mansoura Univ., 27 (7): 4989 - 4995, 2002

IMPACT OF FIVE PLANT EXTRACTS ALONE AND IN
COMBINATION WITH OXAMYL ON Rotylenchulus reniformis

INFECTING TOMATO.

Khalil, A.E.M.
Plant Pathology Research Institute, Agricultural Research Centre, Giza,

Egypt.
' ABSTRACT

The effect of root dip-treatment with aqueous leaf extracts of pomegranate,
Punica granatum; olive, Olea euroba;, castor, Ricinus communis; Mango, Mangifera
indica and peach, Prunus persica either alone or integrated with Oxamyl were carried
out under greenhouse conditions to compare their effectiveness against R. reniformis
infecting tomato cv. Strain-Bz as well as plant growth response. Results illustrated
that most treatments proved to be more effective in improving tomato plant growth to
certain extent, exceeded that of nematode alone (2.63). R. communis integrated with
Oxamyl treatment proved to be the bestin promoting the fresh weight of the whole
plant followed by R. communis alone, P. granatum + Oxamyl and then M. indica pius
Oxamyl treatment. Their percentages of increase were 63.56 %, 63.14 %, 55.08 %
and 54.66 %, respectively. All treatments showed significant reduction in total number
of reniform nematode in soil and roots of tomato with rate of nematode build-up
ranged from 0.180 for Oxamyl to 0.256 for P. persica. Egg-masses numbers of R.
reniformis on tomato plant were significantly reduced in all treatments as compared

with nematode alone.
Keywords: Tomato (Lycopersicun esculentum), pomegranate, olive, castor, Mango,

peach, plant extracts, Oxamyl, R. reniformis.
INTRODUCTION

Tomato (Lycopersicun esculentum Mill) is one of the major vegetable
crops cultivated in Egypt. The reniform nematode, Rotylenchulus reniformis
(Linford & Oliveira) has been recognized as a major soil nematode pest that
causing serious injury to tomato in temperate and tropical regions.

Chemical control of R. reniformis has successfully limited the
influence of this nematode below damaging levels (Reddy & Khan, 1982;
Lawrence et al, 1990 and Sipes et al, 1992). However, due to the
environmental pollution caused by applying nematicides and according to the
resulted hazards, efforts have been devoted to create new methods for
nematode management. Biological control using extracts of medicinal,
ornamental or wild plants have been reported to be toxic to many plant
parasitic nematodes (Ponte, 1988; Bansode & Kurundkar, 1989; Dash &
Padhi, 1990; Siddiqui & Husain, 1990; Mojumder & Mishra, 1991-a,b; Anver &
Alam, 1992; Hassan, 1992; Salawu, 1992; Hashim, 1993; El-Shalaby, 1994
and Khalil, 1996, 2000). On the other hand, previous research had
demonstrated the effectiveness of root dip treatment with plant extracts on
nematode management (Husain et al., 1984; Siddiqui & Alam, 1988; Akhtar &
Alam, 1990; Abid & Magbool, 1991 and Khalil, 1996). However, no availabie
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information has concerned the effect of root dip treatment with plant extracts
integrated with nematicides on reniform nematode management.

Therefore, the present study was carried out to determine the effect
of bare root dip treatment with certain plant extracts singly or integrated with
Oxamyl on tomato infecting with R. reniformis, and its rate of reproduction

under greenhouse conditions.
MATERIALS AND METHODS

Preparation of aqueous leaf extracts:
Fresh leaves of five ornamental and fruit plants were collected and

transferred to nematology laboratory for extraction. The tested plants were
pomegranate, Punica granatum; olive, Olea euroba; castor, Ricinus
communis; mango, Mangifera indica and peach, Prunus persica.

Standard leaf extracts were prepared by crushing and dissolving 20 g
of leaves in 100 mi distilled water separately using mortar and pestle. The
result soluton was then centrifuged at 5000 rpm for five minutes. The
supernatant was filtered through a layer of muslin cloth, and dilution of 5 %
was prepared from each standard.

Roots of tomato seedlings (Lycopersicon esculentum, Mill) cv. strain-
B3 at 45 days old were washed free from soil with distilled water and dipped
separately for 30 minutes in the previous aqueous leaf extracts. Tomato
seedlings were then transplanted in 10-cm d. plastic pots containing 250 g
steam sterilized sandy loam soil (1:1). Vydate (Oxamyl) as nematicide was
also used alone at the recommended dose (0.03 gm) or integrated with plant
extracts at its half recommended dose. All components were added
consequently. Simultaneously, following the application of plant extracts alone
or in combination with Oxamyl pots were inoculated with 2000 4™ stage larvae
(immature female) of R. reniformis. Inocula were obtained from a pure culture
of R. reniformis propagated on pigeon pea, Cajanus spp. in greenhouse
conditions. Inoculated seedlings free of extracts or Oxamyl were served as
control. Pots neither treated with nematodes nor extracts were also included.
Treatments were as follows:

1- N + pomegranate, 2- N + pomegranate + Oxamyl,
3- N + olive, 4- N + olive + Oxamyl,

5- N + castor, 6- N + castor + Oxamyl,

7- N + mango, 8- N + mango + Oxamy|,

9- N + peach, 10- N + peach + Oxamyl,

11- N + Oxamyl, 12- N alone (control), and

13- Plant free of N or any treatment.

Each treatment was replicated four times. Pots were randomly
arranged on a greenhouse bench at 28 + 5 °C. Plants were received water as
needed. After forty five days from inoculation plants were harvested. Data
dealing with length and fresh weights of shoot and root were recorded. Shoot
dry weights were also measured. Vermiform stages of R. reniformis were
extracted from soil by sieving and modified Baerman technique (Goodey,
1957). Roots were stained in hot acid fuchsin in lactic acid and examined for
number of nematodes stages, and egg-masses. Data were also subjected to
analysis of variance (ANOVA) (Gomez and Gomez, 1984) and means were
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compared by Duncan's multiple-range test (Duncan, 1955). This work was
undertaken in the greenhouse of Tag Eif-ez, Research Station, Tag El-ez,
Temai El-Amdeed, Dakahlia Governorate, Egypt.

RESULTS AND DISCUSSION

Data in Table (1) represented the effect of root dip-treatment with
aqueous leaf extracts of P. granatum, O. euroba, R. communis, M. indica and
P. persica either alone or integrated with Oxamyl on plant growth response of
tomato cv. Strain-B3 infected with R. reniformis. It is evident that most
treatments proved to be more effective in improving tomato plant growth to
certain extent, exceeded that of nematode alone.

Concerning fresh weight of the whole tomato pfant as affected by R.
reniformis infection, a high percentage of increase was recorded with
concomitant treatments using two components tested as compared with
nematode or any component alone.

R. communis integrated with Oxamyl treatment proved to be the best
in improving the fresh weight of the whole tomato plant followed by R.
communis alone, P. granatum + Oxamyl and then M. indica plus Oxamyl
treatment. The percentages of increase were 63.56 %, 63.14 %, 55.08 % and
54.66 %, respectively. Similar results was noticed with shoot dry weight with
values of 80.00 %, 76.67%, 66.67% and 66.67%, respectively (Table 1).
However, significant difference for those plant growth parameter was also
noticed between most treatments as compared with nematode alone (Table

1).

Data presented in Table (2) indicated that all treatments showed
significant reduction in total number of reniform nematode in soil and roots of
tomato plant with rate of nematode build-up ranged from 0.180 for Oxamyl to
0.256 for P. persica. However, non significant differences were obtained
between most treatments.

Moreover, the highest reduction in nematode population density was
achieved with Oxamyl (88.14 %) followed by the concomitant application of R.
communis plus Oxamyl (88.05%) with rate of nematode build-up 0.182.
However, P. persica treatment gave the least value of nematode population
density reduction (83.17 %), with the highest rate of nematode build-up
(0.256).

It is worth to note that concomitant application using two components,
especially the treatment of castor plus Oxamyl showed better reduction in
nematode population densities than single application.

Concerning egg-masses numbers of R. reniformis on tomato plant a
significant suppression was obtained by all treatments as compared with
nematode alone (Table 2).

From the previous results it can be concluded that most treatments
improved tomato growth as well as suppressed nematode population. R.
communis either singly or integrated with Oxamyl that performed the best in
improving plant growth of tomato as well as suppressing nematode
population.
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These results support the findings of Siddiqui and Alam (1988) who
stated that the root galling and population of R. reniformis on tomato and
aubergine were gradually decreased as the concentration of extracts or root
duration increased. Results of Akhtar and Alam (1990) in respect to castor on
root-knot infecting tomato support also the present findings. These findings
are also in agreement with those of Khalil (1996) who found that bare root dip
treatment of tomato resulted significant reduction in R. reniformis wherever in
soil or root as the concentration of oleander or periwinkle and clerodendron
increase.

In conclusion, the effectiveness of bare root dip treatment with such
plant extracts alone or in combination with Oxamyl in suppressing nematode
population of R. reniformis as well as improving tomato growth indicated their
promise use as a tool in nematode management.
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