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ABSTRACT

This study was conducted to determine the susceptibility
of seven olive cultivars to citrus nematode, control citrus nematodes;
Tylenchulus semipenetrans under both greenhouse and field
conditions. In addition to determine the olive yield (cv. Picual) in
Egypt.

Data showed that picual cultivar is the most susceptible cultivar;
whereas Dolsy cultivar is the least susceptible cultivar to the citrus
nematodes under greenhouse conditions.

Seven treatments (suspension of Psudomonas fluorescens,
suspension of Arthrobotrys oligospora, suspension of dry peels
powder of Punica granatum, suspension of dry leaves powder of
Mentha piperita, suspension of dry leaves powder of Eucalyptus
globules, at different concentrations, humex (10%) and oxamyl) were
used to control T. semipenetrans under both greenhouse and field
conditions on olive.

The most effective treatments in controlling citrus nematodes; T.
semipenetrans are humex (10%) and Psudomonas fluorescens
whereas the least effective is suspension of dry peels powder of
Punica granatum under both greenhouse and field conditions.

Humex (10%) was more effective in reducing numbers of
developmental stages ,egg laying females, number of eggs/ egg-mass
and number of second stage larvae, whereas the suspension of dry
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peels powder of Punica granatum was the least effective under both

greenhouse and field conditions.

Under greenhouse conditions all treatments led to increase the
total fresh weight of shoots and roots of olive seedlings especially at
the highest concentration. Using three times of application every week
of each treatment achieved high decrease in nematodes population in
both roots and soil under both greenhouse and field conditions. Also,
increased the yield of olive under field conditions.

Key words: efficacy, cultivar, citrus nematodes, T. semipenetrans,
humex, Psudomonas  fluorescens,  Arthrobotrys
oligospora, Eucalyptus globules, Mentha piperita,
Punica granatum, oxamyl and olive.

INTRODUCTION

Olive tree, Olea europaea L. became in Egypt in the last decade,
one of the major fruit crops of global importance and cultivated
mainly in the new land of the desert. The citrus nematode,
Tylenchulus semipenetrans is a rather specialized sedentary plant
nematode attack olive and has been shown to inhibit olive growth
(McKenry, 1994). In the recent years, the awareness of the
nematicides hazards to human and environment has directed the
attention towards soil-borne antagonists and the natural plants as an
alternative method to chemical control. Biological control and natural
plants are gaining an increasing role throughout the world for
decreasing nematode population.

Psudomonas fluorescens has been reported as a biocontrol agent
against nematodes (Hanna et. al., 1999; Devi and Upma, 2002; Hamid
et. al., 2003; Mahapatra and Mohanty, 2003; Rao et. al., 2004 and
Siddiqui & Shaukat, 2005) as well as Arthrobotrys oligospora has
been mentioned by (Sankaranarayanan et. al., 1998; Bandyopadhyay
et. al., 2001; Duponnois et. al., 2001; Singh et. al., 2001 and Khan et.
al., 2002 and EI Gendy & Shawky, 2006).

Eucalyptus; Eucalyptus globules has nematicidal effect on
nematode population according to (Chhabra et. al., 1988; Sabira et.
al., 2000 and Shaukat et. al., 2003). Pomegranate; Punica granatum
(Naz et. al. 2007). Peppermint; Mentha piperita has a lethal effect on
nematodes according to (Niranjan, 1999 and Kanta et. al,
2002).Humex (10%) has nematicidal effect (Kesba and Al-Shalaby
(2008).
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The aim of this work determine the suitability of seven olive
cultivars to citrus nematode and evaluation of different treatments on
controlling citrus nematodes; Tylenchulus semipenetrans on olive
under both greenhouse and field conditions in Egypt.

MATERIALS AND METHODS
These experiments were conducted under greenhouse conditions.
The field experiment was conducted in a naturally infested field with
Tylenchulus semipenetrans on olive trees in Sadat city.

I- Greenhouse experiments:-
1-Host susceptibility of some olive cultivars to the citrus
nematode; T. semipenetrans:-

Six months old olive seedlings of seven cultivars obtained from
Horticulture Research Institute, Agricultural Research, Center,
Giza, Egypt were examined for their relative
susceptibility to the infestation of citrus
nematode; T. semipenetrans. Theses cultivars were Egazy, Tofahy,
Picual, Carotina, Frantoio, Manzanillo and Dolsy. Six months old of
each cultivar were planted in 25 cm. diameter clay pots filled with
sandy loamy soil (18% clay, 10% silt and 72% sand) steam sterilized
soil.

Each pot was inoculated with 3000 newly hatched larvae of T.
semipenetrans around the roots one week after planting. All cultivars
received the same agricultural treatments. Each cultivar replicated five
times as well as five seedlings for each cultivar were kept without
inoculation to serve as a check. All pots were arranged in completely
randomized design, and kept under greenhouse conditions at about 25-
28 C°.

After 90 days, all plants were carefully uprooted and fresh root
and shoot systems were weighted. Nematode populations in soil
(number of juveniles/ 250g. soil) were determined according to
(Franklin & Goodey, 1957) Roots were stained by acid fuchsin in
acetic acid according to (Byrd et. al.1983), and examined for number
of developmental stages and egg laying females/1g. root. Eggs /egg-
mass of T. semipenetrans were extracted by wusing sodium
hypochoride (NaOCl) method as described by (Husssey and Baker,
1973).
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2-Efficacy of some concentration of some bioagents, plants and
humex in controlling citrus nematode; T. semipenetrans:-

In this study seven different treatments were used:-
1-Suspension of Psudomonas fluorescens (PS).
1-Suspension of Arthrobotrys oligospora (AO).
2-Suspension of dry peels powder of Punica granatum (PG).
3-Suspension of dry leaves powder of Mentha piperita (MP).
4-Suspension of dry leaves powder of Eucalyptus globules (EG).
5-Humex (10%).
6-Oxamyl (24% EC).

The concentrations of both Psudomonas fluorescens,
Arthrobotrys oligospora were (1x10°,1x10°,5%10 ® cfu)/ pot. While,
the dry powder of the plants were prepared by using three
concentrations;  (C1)10g./100ml.  sterilized  distilled  water,
(C2)15g./100ml. sterilized distilled water and (C3) 20g./100 ml.
sterilized distilled water/ pot against T. Semipenetrans.

The Psudomonas fluorescens was taken from Microbiology
Department, Soils, Water and Environment Research Institute,
Agriculture Research Center. Arthrobotrys oligospora was taken from
Plant Pathology Department, Faculty of Agriculture, Cairo University.
Suspension of humex (10%) as recommended concentration
(8L/feddan) and oxamyl (4L/feddan) as recommended concentration
were used.

Six months old of olive seedlings, picual cultivar were
transplanted individually in 25 cm. diameter clay pots each pot filled
with sandy loamy soil (18% clay, 10% silt and 72% sand) steam
sterilized soil. Each pot was inoculated with 3000 newly hatched
larvae of Tylenchulus semipenetrans around the roots. All treatments
received the same agricultural treatment. Each treatment replicated
five times. All pots were arranged in completely randomized design,
and kept under greenhouse conditions at about 25-28 C°.

The olive seedlings were treated with each mentioned
concentration/ pot of the treatments suspension of (Psudomonas
fluorescens and Arthrobotrys oligospora), suspension of (dry peels
powder of Punica granatum, dry leaves powder of Mentha piperita,
dry leaves powder of Eucalyptus globules), plus the treatment with
both humex (10%) and oxamyl (24% EC). Also, five olive seedlings
were treated with newly hatched larvae of T. semipenetrans alone as
check.
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After 90 days, all plants were carefully uprooted and fresh root
and shoot systems were weighted. Nematode populations in soil
(number of juveniles/250g. soil) were determined according to
(Franklin & Goodey, 1957). Roots were stained by acid fuchsin in
acetic acid according to (Byrd et. al.1983) and examined for number
of developmental stages and egg laying females/1g. root. Eggs /egg-
mass of T. semipenetrans were extracted by  using sodium
hypochoride (NaOCl) method as described by Husssey and Baker
(1973).

3- Efficacy of number of application of some bioagents, plants
and humex in controlling T. semipenetrans on olive cv. picual:-

Olive seedlings (Olea europaea, picual cultivar), six months old
were planted in 25 cm. diameter clay pots each pot filled with sandy
loamy soil (18% clay, 10% silt and 72% sand) steam sterilized soil.
The treatments were designed in five replicates (one seedling for each
pot).

This experiment was conducted to determine the effect of
number of application (interval period) in controlling T.
semipenetrans with the previous treatments using the highest
concentration of both suspension of bioagents at concentration (5%10
8 cfu) and the dry powder of plants at concentration (20g./100 ml.
sterilized distilled water) under greenhouse conditions at about (25-
28°C).

Olive seedlings were divided in to six groups:-

1- The first group received one soil drench (100 ml/pot) (pots were
treated only one time (W1)).

2- The second group received one soil drench (100 ml/pot) (pots were
treated two times (W2)).

3- The third group received one soil drench (100 ml/pot) (pots were
treated three times (W3)).

4-The fourth group was treated with humex (10%) at the
recommended concentration (8 L/ feddan)

5-The fifth group was treated with oxamyl (24 %EC) at the
recommended concentration (4L/feddan).

6- The sixth group was inoculated with only newly hatched larvae of
nematodes as check control.
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After 90 days, all plants were carefully uprooted and fresh root
and shoot systems were weighted. Nematode populations in soil
(number of juveniles/ 250g. soil) were determined according to
(Franklin & Goodey, 1957) Roots were stained by acid fuchsin in
acetic acid according to (Byrd et. al. 1983), and examined for number
of developmental stages and egg laying females/1g root. Eggs /egg-
mass of T. semipenetrans were extracted by using sodium
hypochoride (NaOCl) method as described by Husssey and Baker
(1973).

II- Field experiments:-
Efficacy of some bioagents, plants and humex in controlling
citrus nematode; T. Semipenetrans:-

This experiment was conducted in naturally infested sandy soil
to determine the efficacy of some bioagents, plants treatments to
control T. semipenetrans under field conditions at the high
concentration (20g./100 ml) for plants and at the high concentration
(5%10 ® cfu) for the bioagents with three time application for each
treatment weekly. Humex (10%) was used as recommended
concentration (8L/Feddan), also oxamyl (4L/Feddan) was used as
recommended concentration. All treatments were replicated three
times (every replicate was ten trees of olive).

Every month nematode populations in both soil and root
including number of second stage juveniles/ 250g. soil, and
developmental stages, egg laying females and eggs/egg-mass/gm. root
were determined after treatments to the harvesting time during the
growing season according to (Franklin & Goodey, 1957). Roots were
stained by acid fuchsin in acetic acid according to (Byrd et. al. 1983)
and examined for number of developmental stages and egg laying
females/1g. Eggs /egg-mass of T. semipenetrans were extracted by
using sodium hypochoride (NaOCl) method as described by (Husssey
and Baker, 1973). At the end of the experiment the fruit yield of olive
were determined.

Statistical analysis procedure:-

All obtained data were subjected to statistical analysis proposed
by (Gomez and Gomez, 1984) and treatment means were compared by
the Duncan's Multiple Rang Test at 5% level of probability using
L.S.D. multiple range test according to (Duncan, 1954).
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RESULTS AND DISCUSSION
I- Greenhouse experiments:-
1-Host susceptibility of some olive cultivars to the citrus
nematode; T. semipenetrans:-

Data in table (1) indicate that olive is a good host for the citrus
nematode, T. semipenetrans in all cultivars. Picual cultivar was the
most susceptible cultivar to the citrus nematode in comparing to other
tested cultivars, while dolsy cultivar exhibited some resistance to the
citrus nematode. The nematode population in 250g. soil and in root
(number of developmental stages, egg laying females and number of
eggs/ egg mass) were significantly higher on picual than those on the
other tested cultivars(P< 0.05). Manzanillo, Egazy, Tofahy, Carotina
and Frantoio ranked statistically in the intermediate category in
nematode population in both soil and roots.

Table (1): Reproduction of citrus nematode, T. semipenetrans on some
olive cultivars.

Nematode population
cultivars No. of On 1 g. root
. No. of No. of egg No. of
nematodes in .
. development | laying females eggs /egg-
s0il/250 g.

al stages mass

Carotina 1720 E 55E 23E 237E
Dolsy 580 G 27G 19F 189 G
Egazy 3240 C 76 C 43 C 292 C
Frantoio 1120 F 43 F 24 E 216 F
Manzanillo 4380 B 82 B 56 B 311 B
Picual 5200 A 93 A 68 A 345 A
Tofahy 2360 D 69 D 36 D 275D

Numbers followed by the same letter (s) within a column are not
significantly different (P= 0.05) according to Duncan's new multiple-
range test.

Fig (1) showed the reduction of total fresh weights (shoot and
root) of the tested infected cultivars with T. semipenetrans compared
with non infected cultivar plants. Picual cultivar showed the highest
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reduction in total fresh weights (shoot and root), while Dolsy cultivar
showed the lowest reduction in total fresh weights (shoot and root).
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Fig (1) Reduction% of total fresh weights of some olive cultivars
infected with T. semipenetrans compared with healthy cultivars.

2- Efficacy of some concentration of some bioagents, plants and
humex in controlling T. semipenetrans:-
A- The effect on nematode population of citrus nematode; T.
semipenetrans:-

Data in table (2) illustrated that all tested bioagents, plants and
humex treatments were effective in controlling citrus nematode; T.
semipenetrans under greenhouse conditions.

Humex (10%) and Psudomonas fluorescens treatments were the
most effective treatment than the other treatments whereas the least
effective treatment was suspension of dry peels powder of Punica
granatum. Also, data showed that positive correlation between
efficacy of the treatments and concentrations.

Data in table (2) reveled that by using humex (10%) and
suspension of Psudomonas fluorescens at (5x10 °) performed the
highest decrease in both soil/ 250g. and root (developmental stages,
egg laying females, number of eggs/ egg-mass) comparing with the
other treatments. Suspension of ( Arthrobotrys oligospora , dry leaves
powder of Mentha piperita, dry leaves powder of Eucalyptus
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globules) occupied the second rank in reducing the nematode
populations , whereas suspension dry peels powder of Punica
granatum (10g. /100 ml. water) resulted in the lowest number of
nematode populations in both soil and roots.

Table (2): Effect of concentration of some bioagents, plants and
humex on nematode population of T. semipenetrans on olive (cv.
Picual).

Nematode population
On 1 g. root
. Lo No. of . No. of e No. of
Treatments Concentration / pot nematodes No. of lnyinggg eggs /egg-
in s0il/250 g. developmental females mass
stages

Psudomonas | 1x10 cfu 630 EF 39G 35EF 16717
ﬂng;‘g_g('gns- 1 X.EOS cfu 430G 32F 28 F 149 K
3x10° cfu 2401 26H 23G 1351

Arthrobotrys | 1710 cfu 720E 49 EF 39E 226 H
Oﬁgosporﬁ 1x10° cfu 580 F 42F 33 EF 202 HI

5x10° cfu 320H 36F 20F 1891

EH('(JZJPIHS 10 g.-'lOO ml. water 940D 69D 47D 255F
globules 15 g. /100 ml. water 820 DE 61D 41 DE 235G
20 g. /100 ml. water 680 EF 55E 32E 229G

Mentha 10 g./100 ml. water 1140 C 79C 55C 262 E
])fp(’r‘."m 15 g. /100 ml. water 960D 73 C 49D 246 F
20 g. /100 ml. water 880 F 62D 46 D 233 G

Punica 10 g. /100 ml. water 1920 B 83B 72 324B
granatum 15 g. /100 ml. water 1780 BC 76 C 67TB 295 C
20 g. /100 ml. water 1220C 65D 53C 277D
Humex (10%) 22000 22 HI 14H 124 LM
Oxamyl (24% EC) 1807 181 101 107 M
Check control (nematodes only) 5260 A 112 A 88 A 352 A

Numbers followed by the same letter (s) within a column are not
significantly different (P= 0.05) according to Duncan's new multiple- range
test.

B- The effect on total fresh weights (shoot and root):-

All the treatments provoked the total fresh weight of treated
seedlings compared with the infected seedlings with; T.
semipenetrans. The obtained results in fig. (2) revealed different
response in total fresh weight of shoots and roots by using different
concentrations. The maximum increasing % at the highest
concentrations (5%10 ® cfu in the bioagents and 20g. /100 ml. water in
the plants) was obtained on the olive seedlings. Also, humex (10%)
expressed as increasing % in the total fresh weight reached to (75.1),
suspension of Psudomonas fluorescens increasing % the total fresh
weight reached to (62.2%) while, the suspension of dry peels powder
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of Punica granatum was (29.3%) by using three times. Suspension of
(Arthrobotrys oligospora, dry leaves powder of Mentha piperita,
Eucalyptus globules) ranked in the intermediate position.

(shoot+root) over control

Increasing % of total fresh weights

Treatments
EPS(C1) LIPS(C2) EPS(C3) HAO(C1) MAO(C2) MAO(C3) HHEG(C1) EAEG(C2) BEG(C3)
BEMP(C1) EEMP(C2) B MP(C3) BPG (C1) OPG(C2) E4PG(C3) F1Humex Oxamyl

Fig. 2. Efficacy of some bioagents, plants at different
concentrations and humex on increasing % of total fresh weights
of olive seedlings infected with T. semipenetrans.

3- Efficacy of number of application of some bioagents, plants
and humex in controlling T. semipenetrans on olive cv. Picual
under greenhouse conditions:-
A- The effect on nematode population of citrus nematode; T.
semipenetrans
Data in table (3) illustrate that all tested biogents (suspension of
Psudomonas fluorescens and Arthrobotrys oligospora at concentration
5x10 ® cfu), plants (suspension of dry peels powder of Punica
granatum, suspension dry leaves powder of Mentha piperita, dry
leaves powder of Eucalyptus globules at concentration (20g./100 ml.
water) and humex (10%) treatments were effective in reducing
nematode population of citrus nematode; T. semipenetrans in both soil
and. roots especially after three weeks doses. Humex (10%) and
suspension of Psudomonas fluorescens (5x10 °) were the most
effective treatment whereas the least effective treatment was
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suspension of dry peels powder of Punica granatum (20g. /100 ml.
water). Suspension of Arthrobotrys oligospora, suspension of dry
leaves powder of Mentha piperita, suspension of dry leaves powder of
Eucalyptus globules treatments occupied an intermediate position.

Table (3) Efficacy of number of application of some bioagents,
plants and humex on nematode population of T. semipenetrans on
olive (cv. Picual)

Nematode population
Number of Qulgroot No. of
. . No. o
T application of No. of . No. of No. (_}.f s eggs /egg-
reatments nematodes in ) laying
the o developmental mass
. s0il/250 g. females
concentration stages
Psudomonas one week 280 H 28F 25G 142
[fluorescens two weeks 2401 26F 22 GH 1357]
three weeks 22017 24 FG 19 H 129 K
Arthrobotrys one week 360 F 0E 32EF 110G
oligospora two weeks 300 F 35E 29F 188 H
three weeks 260 G 30EF 23GH 1741
Encalyptus one week 760 DE 64 C 42 DE 233F
globules two weeks 640 E 60 CD 36 E 224 FG
three weeks 560 EF 55D J0EF 190 G
Menitha one week 260 CD 77 BC 51C 253 DE
piperita two weeks 840 CD 68 C 47D 242 E
three weeks 780D 56D 41 DE 230F
Punica one week 1320 B 85B 66 B 286 B
granatum two weeks 1120 BC 72 BC 53C 275 C
three weeks 990 C 65 C 49D 262D
Humex (10%3) 1907 22 FG 17H 122 K
Oxamyl (24% EC) 180 K 19G 141 114 L
Check control (nematodes only) 5890 A 132 A 82 A 344 A

Numbers followed by the same letter (s) within a column are not
significantly different (P= 0.05) according to Duncan's new multiple- range
test.

B- The effect on total fresh weights (shoot and root):-

All the treatments provoked the total fresh weight of treated
seedlings compared with the infected seedlings with; T.
semipenetrans. The obtained results in fig. (3) revealed different
response in total fresh weight of shoots and roots. The results
expressed as increasing % over control. Data indicated that fresh
weight was greatly improved by using the bioagents and natural plants
three times. Humex (10%) expressed as increasing % in the total
fresh weight reached to (77.5%), suspension of Psudomonas
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fluorescens increasing % the total fresh weight reached to (74.3%)
while, the suspension of dry peels powder of Punica granatum was
(35.2%) by using three times. Suspension Arthrobotrys oligospora,
suspension of dry leaves powder of (Mentha piperita, Eucalyptus
globules) ranked in the intermediate position.
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OPG(W3) i Humex £ Oxamyl

Fig. 3. Effect number of application of some bioagents, plants and
humex on increasing % of total fresh weights of olive seedlings
infected with T. semipenetrans.

II- Field experiments:-
Efficacy of some bioagents, plants and humex in controlling T.
semipenetrans:-
A- The effect on nematode population of citrus nematode; T.
semipenetrans:-

This trial was carried out under field conditions. The trial was
conducted in sandy soil area whereas the nematode infestation is
somewhat homogenized on picual trees. The nematode population
were counted throughout the experimental period and documented in
table (4). Total nematode population in both soil and root samples
revealed the suppressive effect of all materials on the nematode
counts. In general, the nematode counts decreased gradually in both
soil and root of the treated trees.
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Results performed increase in the efficacy percentages of the
treatments in decrease total nematode population ranging between
(28-63%) one month after treatment. Then, remarkable suppression in
nematode counts obtained after two months or more expect the fourth
month the total nematode population in both soil and root samples
increased. At the end of experiment all the treatments gave
satisfactory reduction in the nematode counts performing relatively
high percentage of nematode reduction.

Table (4): Efficacy of some Bioagents, plants and humex on
nematode population of T. semipenetrans on olive (cv. Picual)
under field conditions:-

Initial After one month After two months After three months After four months
Conc./ tree Total Total Total Total Total
Treatments population | population population population population
in soil and | in soil and | Efficacy | in soil and | Efficacy | in soil and | Efficacy | in soiland | Efficacy
Toofs * To0fs* roots® Toofs* To0fs*
9 § ) 1
g| Psudomonas | $07ch |y p | WOE T g | RO g | | neF |6
4 [luorescens .;
2 | Arthrobonrys | 5 7 .
i Ar.ﬂmboms 10" cfu 2640 ¢ 1750 E a 1610 E 55 L60E 6 1S0E M
= | aligospora
y Me. |
Eucalyptus | 0g.000 | g o | 0D |y ) BOD o | enn | | s 53
globules ml. water
'£ ] 2 [ b N 0
z | Mentha We | gy | BOC g | PRC T o e | s | mec 5
=2 P;pgﬂm ml. water
- i e/ m 3
Punica We | gope | MUB | g | MWB T e | yme | s | nwB 50
granatim tnl. water
2 7
Humex (10%) 1580 D 1260 & 58 1 i 09 1080 G 4 1250H 71
MG ‘
Oxamyl (4% EC) o | 0C g [ WVC o g | o | e | W
Check (nematodes only) 2860 A | 304 4100 A 45304 440A

* 250 g. soil + 1 g. roots

Figures in parentheses indicate percentage of nematode reduction from
soil {% efficacy according to Handerson & Tilton formula,
(Anonymous, 1981)}

Total nematode population of treated trees after application Total nematode population of check trees before application

Efficacy= 1- ( X ) x100

Total nematode population of treated trees hefore application Total nematode population of check trees after application
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Data in table (4) reveled that by using humex (10%) at
recommended dose performed the highest decrease in the total number
of nematodes in both soil and root samples in comparing with the
other treatments. Suspension of Psudomonas fluorescens and
suspension of Arthrobotrys oligospora at (5x10 ®) by three time of
application for each treatment occupied the second rank in reducing
the number of total of nematodes, whereas the suspension of dry
leaves powder of (Eucalyptus globules as well as Mentha piperita)
occupied an intermediate position in reducing the total number of
nematodes in both soil and root samples. Suspension of dry peels
powder of Punica granatum showed the lowest efficacy in reducing
total number of nematodes in both soil and root samples.

B- The effect on yield fruit weights:-

Data in fig. (4) illustrated the effect of different bioagents, plants
and humex on % increasing of fruit weights of olive after treatments
under field conditions. All the treatments showed remarkable
increasing % in fruit weights. Using the treatments humex(10%) and
suspension of Psudomonas fluorescens were the highest treatments in
the increasing % in fruit weights. While, the treatment (suspension of
dry peels powder of Punica granatum) was the lowest in the
increasing % in fruit weights.

704 %
60 [

50+ P

40 [T T T )

30 [T T T )

20 oo

Increasing % of fruit weights of
olive over control

10+ [T T T )

0
Treatments

(1 Psudomonas fluorescens Arthrobotrys oligospora B Eucalyptus globules B Mentha piperita

@ Punica granatum O Humex E3 Oxamyl

Fig. 4: Efficacy of some bioagents, plants and humex on increasing
% of fruit weights of olive trees infected with T. semipenetrans
under field conditions.
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These results may due to that both Psudomonas fluorescens and
Arthrobotrys oligospora has produce various toxin metabolites and
different enzymes that improve photolytic activity of the antagonist
and control of nematodes (Hanna et. al., 1999; Bandyopadhyay et. al.,
2001; Duponnois et. al., 2001; Singh et. al., 2001; Devi and Upma,
2002; Khan et. al.,, 2002; Hamid et. al., 2003; Mahapatra and
Mohanty, 2003; Rao et. al., 2004; Siddiqui & Shaukat, 2005 and EI
Gendy & Shawky, 2006). Also, Eucalyptus globules leaves contain
volatile oil contain: (cencol, pinene, phellendrene, terpincol
citronellal, piperitone, astringents and bitter princills). These
compounds have nematicidal effect on nematode population according
to (Chhabra et. al., 1988; Sabira et. al., 2000 and Shaukat et. al.,
2003). Mentha piperita leaves contain carphone , trepenia materials
such as: lemonine, phellendrene and pinene. These components have a
lethal effect on nematodes according to (Niranjan, 1999 and Kanta et.
al., 2001). Punica granatum contain some chemicals (pelargonidin-3-
galactose, cyanidin-3-glucose, gallic acid, quercetin, and myricetin).
All these compounds exhibited substantial activity against species of
pathogens such as: nematodes. Gallic acid showed the highest
antibacterial activity. The reason for antibacterial activity of the
compounds of pomegranate was attributed to their phenolic structure
(Naz et. al. 2007). Using the application of nematicides to control
citrus nematode in olive was reported (McKenry, 1994). Humex(10%)
comprises hydroxyl, carboxylic, phenolic hydroxyl, active group.
Also, increase soil fertility, improve their properties, increase
retention of sandy soil water, increase in the number and increase the
beneficial microorganisms which work to increase fertility and
improve plant growth and have nematicidal effect (Kesba and Al-
Shalaby, 2008).

From the foregoing results, it can be concluded that Picual
cultivar was the most susceptible cultivar; whereas Dolsy cultivar was
the least susceptible cultivar to the citrus nematodes under greenhouse
conditions. The most effective treatments in controlling T.
Semipenetrans were humex(10%) and P. fluorescens (at 5x10%
whereas the least effective was suspension of dry peels powder of P.
granatum under both greenhouse and field conditions and improved
fruit yield of olive under field conditions.
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	Nematode population
	Numbers followed by the same letter (s) within a column are not significantly different (P= 0.05) according to Duncan's new multiple- range test. 
	Fig (1) showed the reduction of total fresh weights (shoot and root) of the tested infected cultivars with T. semipenetrans compared with non infected cultivar plants. Picual cultivar showed the highest reduction in total fresh weights (shoot and root), while Dolsy cultivar showed the lowest reduction in total fresh weights (shoot and root). 
	 Numbers followed by the same letter (s) within a column are not significantly different (P= 0.05) according to Duncan's new multiple- range test. 
	Numbers followed by the same letter (s) within a column are not significantly different (P= 0.05) according to Duncan's new multiple- range test. 



