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Abstract

The efficacy of date palm (Phoenix dactylifera L.) agro-wastes viz. palm
fibers, green drop fruits, palm fronds and rules of leaves applied as powder or
soakage to soil at various rates of application were evaluated for their nematisidal
activates against root-knot nematode, Meloidogynejavanicaand reniform nematode,
Rotylenchulusreniformis infected common bean (Phaseolus vulgaris L.) cv. Polista
under greenhouse conditions. All the tested soil amendments of date palm wastes
significantly reduced the number of nematode in soil, developmental stages and
egg-masses per root for both nematode species as well as the number of root galls
formed by root-knot nematode on common bean roots when compared with
untreated check. Also, the percentage values of reductions of nematode final
population and egg production as well as the rate of nematode reproduction
gradually decreased with increasing the amount of agro-wastes of date palm to the
soil. The agro-wastes of green drop fruits and rules of leaves applied as powder or
soakage at the rates of 15 and 20 g/kg soil proved to be the best effect in controlling
for both nematode species than those of the other tested treatments. It is worthy to
not that the effect of the powder of agro-wastes of date palm on M. javanica
reproduction was more than the soaking agro-wastes while the soaking agro-wastes
on nematode reproduction of R. reniformis was more effective than powder agro-
wastes.

Key words:wastes, date palm, Meloidogynejavanica,Rotylenchulusreniformis,
common bean.

Introduction

Root-knot nematodes, Meloidogyne spp., and reniform nematode,
Rotylenchulusreniformis are economically important plant pathogens that can be
managed by cultural practices, chemical nematicides, and resistant cultivars. Use of
nematicides for the management of root-knot nematodes is being restricted due to
environmental and human health concerns. In addition, nematicides often do not
provide long-term suppression of the pathogen. Therefore, there is a need to
develop alternative, environmentally friendly management strategies for root-knot
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nematode and the reniform nematode including use of biocontrol agents and
organic amendments (Noling and Becker, 1994). Several workers have reported
that waste materials of plant wastes and industrial origin have nematicidal
properties (Sharma et al., 1971; Singh and Sitaramaiah, 1969 and 1971; Miller et
al., 1973; Travediet al., 1973; Akhtar, 1993 & 1998; Kimpinskietal., 2003;
Nicoet al., 2004 and Oseiet al., 2011). Spent coffee grinds, crotalaria hay, kudzu
hay and ramie hay applied at 1% were the most effective to reduce root galling
caused by the nematode on squash plant (Mian and Rodriguez-Kabana, 1982).

The addition of cocoa pod husks as soil amendments, significantly
suppressed the root-knot nematodes Meloidogyne spp. (Egunjobi, 1975 and 1985).
Thehighest reduction in nematode populations of root-knot nematode and number
of galls was found on plant growing in soil amended with sawdust at the rate of 2.0
t/ha. (Jagdaleet al., 1985). Soil application with plant wastes of Tageteslucida, T.
minuta and T. tenuifolia resulted in significant reduction in the populations of
Rotylenchulusreniformis, on tomato and eggplant (Siddiqui and Alam, 1988). The
tested materials of sow dust with various rates of application as soil amendments
greatly suppressed population of the reniform nematode on both soil and roots and
the nematode reproduction decreased gradually with increasing amounts of sow
dust added to soil (Duhaylongsod, 1988 and Montasser, 1991a). The degree of
nematode control was dependent on the type and the amount of employed organic
plant wastes (Montasser, 1991 b). Soil amendments with a wide range of
composted organic wastes frequently documented a suppressive effect on root-knot
nematode species (Akhtar& Malik, 2000). Root galling and final populations of M.
incognita and M. javanica in tomatoplants were reduced and increasing the rate of
the tested materials exponentiallyreduced the root galling and the final nematode
population density (Andres et al., 2004).The individual applications of fruit wastes
of sweet orangereduced the nematode multiplication of R. reniformis(Ashraf and
Khan 2008).Three organic materials decreased the level of harmful nematodes and
increased the yield and increasing the rate of organic amendments enhanced the
reduction of nematode population (Hassan et al., 2010). Olive pomace-based
composts resulted in the highest nematode suppression and significantly reduced
gall formation on tomato roots (Addabboet al., 2011).

Materials and Methods
Date palm wastes as powder:

Fresh date palm (Phoenix dactyliferal.) agro-wastes were collected from
New Valley Governorate, Egypt during May 2014. Collected material (palm fronds,
green drop fruits, rules of leaves and fiber) was washed thoroughly in running tap
water and shade dried for one week in open-air, crushed using mortar and pestle,
reduced to powder using laboratory blender for 5 min at high speed and then stored
in airtight as a powder. The organic materials were applied to the soil at the rate of
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5, 10, 15 and 20 grams per Kilogram soil. Four seeds were sown in 15 cm diam.
clay pots containing autoclaved sandy clay soil 1: 1 (v: v). after two weeks of
germination, seedlings were trend to one plant per pot and each plant was
inoculated with 1000 new hatching root knot nematode or immature females of
reniform nematode per pot. Uninoculated pots served as control. Treatments were
replicated 4 times. All pots arranged in a randomized block design at greenhouse.
All plants were grown during the normal growing seasons at greenhouse
temperature of 35 + 5C°. Forty five days after inoculation, all plants were harvested
and removed gently, washed in water and the root of each plant was stained in lacto
phenol acid fuchsine. The number of juveniles in soil per pot, galls, developmental
stages on root and egg-masses per root were counted. The rate of nematode
reproduction was calculated.Average number of eggs per egg-mass was counted
by a random selection of 10 egg-masses from each root system. The potential of
each treatment to support egg production of nematodes was estimated.

Date palm wastes as soakage:

All date palm wastes were ground into powdered prior to assay for allopathic
effect against root-knot nematodes. Ground powder was made into leachate by
soakage 5, 10, 15, and 20 gm. in 100 ml water, filtered after 24 hours then watering
the plant. The plant was irrigated 3 times one day before infecting, 2 day after
infecting and week after that, respectively. After two weeks from sowing plants were
inoculated with 1000 newly hatched root knot nematodes or immature females on
reniform nematodes per pot. Un-inoculated pots served as control. Treatments were
replicated 4 times. All pots were arranged in a randomized block design. All plants
were grown during the normal growing seasons at greenhouse temperature of 35 +
5 C, 45 days after inoculation, all plants were harvested and removed gently,
washed in water and the root of each plant was stained in lacto phenol acid
fuchsine (Goodey, 1963). The number of juveniles in soil per pot, galls
developmental stages on root, egg-masses per root was counted. The rate of
nematode reproduction was calculated. Data were then analyzed according to
Duncan's multiple range tests (Duncan,1955).

Results and Discussion

The efficacy of some date palm wastes namely date palm fiber, date palm
fronds, green drop fruit and rules of leaves applied as soil powder amendment at
four different rates of application in controlling the root-knot nematode,
Meloidogynejavanica infecting common bean cv. Polista was studied under
greenhouse conditions. Data inTable (1) and Fig. (1) reveled that all the tested
treatments significantly reduced the numbers of galls per root, nematode juveniles
in soil per pot, nematode developmental stages per root, egg-masses per root, eggs
per egg-mass. Also, all such nematode criteria were decreased gradually with
increasing the amounts of the tested organic wastes of date palm added to the soil,
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Table (1) and Fig. (1). However, the highest reduction in such nematode criteria and
the number of galls was found on common bean plants growing in soil amended
with dry powder of date palm fronds, green drop fruits, date palm fiber, and rules of
leaves at rates of 15 and 20 g/ 1 kg soil. The calculated percentage of reduction in
final population and eggs production with {(93.43 % & 5.81 %) & (99.29 & 5.11%)},
{(93.26 & 5.99 %) & (98.40 & 1.41 %)}, {(, 94.97 & 3.46 %) & (98.96 & 1.01%)} and
{(89.24 & 10.07 %) & (97.45 & 1.88%)}, respectively.

Data of the effect of some organic date palm applied as soil powder
amendment at four different rates of application against the reniform nematode,
Rotylenchulusreniformis infecting common bean cv. Polista are presented inTable
(2) and Fig.(2). The rate of nematode reproduction and percentage of eggs
production decreased gradually with increasing the amounts of the tested organic
wastes of date palm. Therefore, the addition of date palm fiber, green drop fruits,
rules of leaves and date palm fronds at the rate of 15g / 1kg soil or higher to soil
increased percentages of reduction in final population and decreased percentages
of eggs production with {(93.26 & 6.41%) & (95.18 & 5.31%)}, {(86.62 & 13.24%) &
(96.77 & 2.70%)}, {(93.60 &16.14%) & (96.86 & 4.51%)} and {(75.77 & 91.98%) &
(98.10 & 4.47%)}, respectively.

The effect soaking wastes of date palm applied as soil drench in
controllingthe root-knot nematode Meloidogynejavanica infecting common bean cv.
Polista at four different concentrations was studied under greenhouse conditions.
Data in Table (3) and Fig. (3) demonstrated that the nematode counts as measured
with the number of galls, the nematode juveniles in the soil, the embedded
immature, mature stages, egg-masses and eggs per egg-mass on the root system,
were significantly reduced by increasing the amount of the tested soaking wastes of
organic materials. Thereupon the highest reduction percentage of final population
and eggs production were recorded of the concentrations of 15 and 20 g / kg of the
green drop fruits, palm fronds, roles of leaves and date palm fibers. The calculated
values of such nematode criteria were {(94.92 & 4.68 %) & (97.41 & 2.64%)},
{(91.00 & 8.25%) & (97.69 & 2.32 %)}, {(93.04 & 5.89 %) & (97.06 & 2.71%)} and
{(83.08 &16.65%) & (89. 65 & 10. 65%)}, respectively.

Similarly, the influence of soaking wastes of some date palm applied as soil
drench against the reniform nematode Rotylenchulusreniformis infecting common
bean cv. Polista at different concentration was studied under greenhouse
conditions. Data presented in Table (4) & Fig. (4) indicated that the nematode final
population of reniform nematode on common bean roots was less than initial
population amongst all tested treatments. Also, all the applied soaking wastes of
date palm significantly reduced the number of juveniles in soil per pot, nematode
developmental stages, egg-masses per root and eggs per egg-mass in all the
tested treatments at the different rates of application when compared with the
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Table [1): Effed of powder date palm == sgro-wastes for soil smenddment agsainst root knot nematode, Melbidbgmesvanics
infecting common bean ov. Polista under greenhouwse condition.
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Fig. (1): Effect of powder date palm wastes on percentage of reduction final
population and egg production on roots of common bean cv. Polesta
infected by Meloidogynejavanica infection.
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infecting commen bean ov. Polista under greenhouse condition.
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Fig. (2): Effect of powder date palm wastes on percentage of reduction final
population and egg production on roots of common bean cv. Polesta
inflected by Rotylenchulusreniformis infection.
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Fig. (3): Effect of soakage date palm wastes on percentage of reduction final

population and egg production on roots of common bean cv. Polesta

infected by Meloidogynejavanica infection.
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Table (2): Evalustion of soskage date palm as sgro-wastes for soil amendment sgsinst root knot nematode, Meloidogyneisvanics
infecting commen bean ov. Polista under greenhouse condition.
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Fig. (4): Effect of soakage date palm wastes on percentage of reduction final
population and egg production on roots of common bean cv.
Polestainfected by Rotylenchulusreniformis infection.

untreated check. Therefore, the highest reduction percentage of final population and
eggs production were found at higher concentrations of roles of leaves, date palm
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fibers, palm fronds and green drop fruits.

The calculated values were {(94.02 & 5.88 %) & (96.64 & 3.03%)}, {(92.29 &
8.54 %) & (95.70 & 4.74%)}, {(90.34 & 7.97 %) & (95.33 & 4.74%)} and {(78.97 &
19.27 %) & (95.27 & 4.36 %)}, respectively. It is worthy to note that the effect of
soaking wastes of the organic date palm on the nematode reproduction of
Rotylenchulusreniformis was more than the powder wastes. The efficacy of powder
of the organic date palm on nematode reproduction of Meloidogynejavanica was
more than the soaking wastes.

These obtained results are in general agreement with findings of Tijaniet al.,
(2000); Nwanguma&Awoderu, (2002); Abubakar&Adamu, (2004); Ganaieet al.,
(2011) and Prakash& Singh, (2014) which reported beneficial effect of organic
wastes on nematode control. Also, Nicoet al., (2004) reported that composted agro-
industrial wastes reduced the population of Meloidogyne spp. by 24.4 % to 87.9 %.
The management potential of an organic soil amendment to control nematode is
directly related to its nitrogen content or inversely related to the C: N ratio (Oka et
al., 2006 and Oka, 2010).Akhtar&Alam, (1990) and Bello et al., (2006) suggested
that after decomposition of organic wastes, the toxic products are released and Kill
or inactivate the nematodes. The nemato-toxic compounds produced during
decomposition of plant residues reduce root infection by plant parasitic nematodes
while several secondary metabolites such as terpenoids, alkaloids and phenolic
compounds also showed nematicidal activity (Thodenet al., 2009 & 2011).
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