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Abstract: Efficacy of two organic amendments as cattle or chicken manure, mineral fertilizer as sulphur and

bionema (commercial product containing Bacillus penetrans) compared to a chemical nematicide, carbofuran

10% G was investigated under field conditions for controlling root-knot nematode Meloidogyne incognita,

infesting table grape cv. Thompson Seedless. All the tested materials were differently affected the nematode

number 1 2004 and 2005 growing seasons. In general, the efficacy on nematode increased at the end of the

experiment (June and July 1*). However all treatments enhanced leaves N, P and K content compared with

untreated ones. Besides, shoot length, internode length, leaves number and area as well as leaf fresh and dry

welght were significantly mcreased by all treatments. Number of clusters, cluster weight, mumber of

berries/cluster as well as total fruit yield and berries. Physical and chemical properties mcreased sigmficantly

with most treatments as compared to untreated ones.
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INTRODUCTION

Grape Vitis vinifera Linn, 1s one of the most important
economic fruit crop grown in Egypt This crop was
reported to be susceptible to several plant- parasitic
nematodes of which Meloidogyne occupied the most
prominent [1]. Loubser [2] determined the occurrence of
in South Africa,
constituted 73.2% of all specics, while M. incognita

Meloidogyne spp. M. javanica
constituted 7.1%. M. incognita has 4 generations per year
and the eggs exist overwinter in the roots and soil of
grape rhizosphere [3]. As control measures, achieved
control of M. incognita by using certain bioagents
and organic amendments [4-6]. At the same trend, this
study was designed to evaluate the effect of cattle and
chicken organic amendments, elemental sulphur and
bionema as a bioagent compared to a nematicide
(carbofuran) for controlling M. incognita on table grape
in newly reclaimed soil and their effect on Thompson
grape vine growth and productivity.

MATERIALS AND METHODS

This investigation was carried out all over the
growing seasons of 2004 and 2005 in a vineyard of newly
reclaimed soil, irrigated by drip wrrigation and located
m Wadi-El-Natroon, Beheira Governorate, Hgypt.The
vineyard was grown with grape cv. Thompson Seedless
of & vears-old and naturally infested by root-knot
nematode M. incognita. Grape seedlings were raised by
cuttings and spaced at 1.75 x 2.5 m apart.The seedlings
were more or less uniform in their growth and were
prunted mn winter at the first week of January leaving
68 buds per vine (4 fruiting canes x 14 buds plus 6
renewal spurs x 2 buds). The applied traetments were
arranged i a Randomize Complete Block Design with five
replicates for each treatment and the treatments were as
follows:

+  Cattle organic manure at a rate of 16 kg/vine applied
in JTanuary (2004 & 2005).
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¢ Chicken organic manure at a rate of 5 kg/vine applied
in January (2004 & 2005).

*  Elemental sulphur at a rate of 100 g/vine applied in
February (2004 & 2005).

+  Bionema (containing a strain of Bacillus penetrans)
as a commercial product at a rate of 15 ml/vine
applied in March (2004 & 2005).

*  Carbofuran (Nematicide) 10% G at a rate of 40 g/vine
applied in March (2004 & 2005).

¢  Untreated check.

A surfactant namely Triton B 1% was added to all
spraying solutions including untreated check.

The tested materials were applied near root zone.
Soil and root samples were taken for nematode assay in
April, May, June and July m the two seasons (2004 &
2005). An aliquot of 200 g soil per each replicate was
processed for nematode extraction by using sieving
and decanting methods. Nematode juveniles in 5 g roots
from each replicate was extracted according to Young [7].
Horticultural practices including N, P and K fertilization,
hoeing, irrigation as well as pest and fungi control were
carried out as recommended mn vine cultures. Potential
effects of treatments were evaluated in terms of the
change in growth, vine nutritional status, yield and berries
quality. Average of shoot length (cm) was recorded at the
middle of June. Average leaf area (cm®) of the twenty
leaves sample from those opposite to the basal clusters
was calculated according to Ahmed and Morsy [8] using
the formula:

LA=056(079xw")+20.01

Where, LA = leaf area (cm?), w = the maximum leaf width
(cm). Percentages of N, P, K (on dry weigth basis) were
determined m petioles of the selected leaves according to
Wilde et al. [9]; yield expressed in weight (kg) and number
of clusters per vine was recorded. Five clusters were taken
at random for determination of average berry weight (g),
total soluble solids %, total acidity % (expressed as g
tartaric acid/100 ml juice), total soluble solids/total acidity
according to A.OA.C. [10]. The obtained data were
tabulated and statistically analyzed according to Gomez
and Gomez [11] using L.S.D test.

RESULTS

Effect of the tested materials on root-knot nematodes
M. incognita: The effect of two organic manure, sulphur

and bionema as a bicagent compared to the nematicide,
carbofuran were listed in Tables 1 & 2. It was noticed,
generally, that the tested materials ware greatly varied
m reducing the second stage juveniles of M. incognita
in soil and roots all over the two seasons of the study.
During 2004 growing season, all the tested materials
significantly reduced number of the second stage
juvemniles of M. incogrita m soil and roots of grape at
different degrees. The effect of the tested materials,
increased in June and July 17 at the end of the experiment
especially by using cattle or chucken organic amendments
and the nematicide. In 2005 seascn, all the tested materials
were also, differently reduced the second stage juveniles
of M. incognita in soil and roots. The biocagent
(Bionema) was superior, compared to the other treatments,
i reducing nematode juveniles m soil and roots at the
end of the experiments.

Effect of the tested materials on growth and nutritional
status of grape cv. Thompson Seedless: Data presented in
Table 3 indicated that the tested materials significantly
affected on N, P and K % in leaves in the two seasons
(2004 & 2005). N percentage ranged from 1.02 to 1.31% 1n
the first season (2004) and from 1.11 to 1.83% in the
second season (2005). The highest N content was
recorded by carbofuran in the first season and bionema,
carbofuran and sulphur m the second season without
signmficant differences among them. The lowest N
percentage resulted in from cattle manure treament in
both seasons. The other tested treatments recorded in
between values or failed to give consistent trend through
the two seasons.

Leaf P content, failed to indicate any significant
differences between the tested materials in the first
season, it was significant m the second season. These
treatments (cacbofuran, sulphur and bionema) resulted in
leaf P content from 0.25 to 0.27% in the second season,
without significant differences among them. On the
other hand, the treatments which indicated consistently
low leaf P content in the second season were chicken
manure, cattle manure and untreated check. K percentage,
generally, it was significantly affected by treatments
used and ranged from 1.39 to 1.57% 1 the first season and
from 1.32 to 2.73% 1n the second season. The highest K
percentage resulted in from chicken manure and
carbofuran in the first season, while it was gained by
carbofuran and bionema in the second season.

Table 4 shows that, shoot length, number of

leaves/shoot, intemode length, leaf area, leaf fresh






