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INTRODUCTION

In arid and semi-arid zones the
majority of rain or irrigation water is often lost
due to the high evaporation demands. Nume-
rous techniques are still conceived or adapted
in order to reduce water losses in such severe
conditions. The reduction of thes~ losses may
improve water management and hence cont-
ribute in realizing a sustainable agriculture.
The most commonly used techniques are
covering the soil surface by crop residues,
straw, plastic sheets or gravel and the estab-
lishment of mulch using different surface
mulching practices. (Mellouli ef al.,1998).

Many Countries have devised deve-
lopment plans on the basis of water mobile-
zation. Important investments have been made
for the construction of hydraulic infrastructure
during the second half of the last century.
Consequently, there has been an impressive
expansion of the irrigated lands. But, because
of the limitation in water supply, the need for
management practices to save water became
rapidly vital in many areas.

Nematode and weeds are major prob-
lems in olive orchards which require special
attention. Some problems have resulted in
almost complete economic loss and in other
cases these problems have required major
alterations in the industry. The main losses in
yield or oil production are mainly caused by
competition between olive trees and weeds or
nematode for moisture and nutrients. Mana-
ging these problems requires accurate infor-
mation, proper strategies and production prac-
tice inputs in order t0 maintain economic
yields. (El-Shamma and Hassan 2001). There-
fore, the main objectives of this study was to
investigate the effect of regulated deficit
irrigation (RDI) and soil management (SM)
practices on nematode population in Picual
olive trees.
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MATERIALS AND METHODS

Seventy two Picual olive trees (Olea
europea L.) about 16 -year- old nearly mode-
rate in vigor and productivity planted on
loamy sand soil were used at the Olive Resea-
rch Farm, Faculty of Environmental Agri-
cultural Sciences, El-Arish, Suez Canal
University, North Sinai Govemorate, Egypt.
Trees were spaced at 6 x 7 m and received
nearly the same cultural care under drip irriga-
tion system. Soil samples were taken in late
October 2004 at three depths (0-30), (30-60)
and (60-90cm) from the soil surface for
mechanical and chemical analyses, (Table, 1)
according to Piper (1947), while initial soil
moisture constant were determined, (Table, 1)
according to Richard’s (1954). Irrigation
water was pumped from a depth of 70 m in
El-Arish arca were subjected for chemical
analysis (Table, 2) according to Agriculture
Hand Book (1954).

applied: a control were considered fully irriga-
ted treatment during whole seasons (100 % of
crop evapotranspiration "ET."). Additionally
to control treatment, two regulated deficit
irrigation (RDI) treatments RDI-70% and
RDI-35% of ET. were imposed which were
irrigated like the control treatment for the
whole seasons, but applying only 70 % and 35
% of crop evapotranspiration of the dose
applied to the control (Table 3).

Irrigation treatments were applied
from March 20th and continued until Novem-
ber 15th of both seasons and were program-
mmed weekly during the afternoon based on
calculated crop evapotranspiration (ET,) using
pan evaporation and modified blaney- criddle
methods according to Doorenbos and Pruitt,
(1977).

Table (1): Mechanical, chemical analyses and soil moisture constants of the tested olive

orchard soil.

Parameter

Soil depth (cm

(0-30) |

(30 - 60)

Mechanical analysis

Sand (%)

88.39 81.73

Silt (%)

451 8.93

Clay (%)

7.10 9.34

Soil texture

Loamy sand

Loamy sand

Bulk density (g.cm™)

1.55 1.51

Chemical analysis

Cat++

6.72 7.95

Cations

Mg+t

5.10 5.87

(meq.l-1) Na+

8.67 11.28

K+

0.40 0.36

CO3—-

HCO3-

Anions

2.45 236

(meq.l-1) Cl-

10.41 12.63

SO4—

8.03 10.47

E.C (dS.m")

2.09 2.55

pH

79 8.3

Organic matter (%)

0.18 0.13

Water holding capaci

Saturation Percent (S.P)

24 25

Field Capacity (F.C)

5.92 6.22

Wilting Point (W.P)

2.51 2.93

| Available Water (A.
According to Piper, (1947) and Richard’s (1954).

3.41 3.29
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Table (2): Chemical analysis of artesian well water used for irrigation.
‘ Parameters '

(dS.m™)
(ppm)

Soluble cations (meg.I")
e
M.
Ne
K
Soluble anions (meg.l")
CO3~
HCO3¥
a
SO4~
Water quality(1)
Total salinity
Sodici

(1) water quality was according to Agriculture Hand Book (1954),

Table (3): Irrigation scheduling program for Picual olive trees grown at El-Arish, North
Sinai Governorate in 2008 and 2006 seasons.

Amount of irrigation wate:
Month (m® fed )
ont 100% of ETc ~
(Control) RDI-70%of ET¢c RDI-35%0f ETc

2008 2006 2005 2006 2008 2006
| March® 140 99.97 08 69.98 49 34.99
[ April 429 427.15 | 3003 299 150.15 149.5
| May 465 465 3258 325.5 162.75 | 162.75
; June 500 510 350 357 175 1785
527 527 368.9 368.9 184.45 | 184.45
[ Aug 520 527 364 368.9 182 184.45 |
| September 420 420 294 294 147 147
| October 341 32273 | 2387 | 22591 [ 11935 | 112.9
| November® 153 144.76 107.1 101.33 53.55 50.67
i Total amount of
irrigation

3495.00 | 3443.61 241052 | 122325

1205.27

(1) Scheduling amount of irrigation water was according to Doorenbos and Pruitt, (1977).
(2) 11 days during March and 10 days during November.

Four soil management practices were  mid February 2005, black polyethylene plastic
applied hand hoeing and three mulching treat- sheets (50 p thick x 120 cm wide), olive
ments. Weeds were removed from ground pomace (about 15 cm thick layer) and rice
around olive trees by hand hoeing to the depth  straw (about 15 cm thick layer) were spread
of about 15 cm in mid April, mid June and on the ground around trees as a muich.

mid August in both seasons respectively. In
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The effect of different regulated
deficit irrigation (RDI) and soil management
(SM) practices on Picual olive trees were
evaluated through the following measure-
ments:

a) Identification of nematode genera

Soil samples were taken from ground
around olive trees by digging the soil to a
depth 15-30 cm. Three soil samples from each
treatment were mixed together to form
composite sample of about 1 kg Samples
were kept in polyethylene bags, labeled and
sent directly to the laboratory of nematode
extraction in Directorate of Agriculture, North
Sinai Governorate. Family, Scientific name,
Common name and Arabic name of different
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genera of Meloidogyne sp. were recorded
monthly from mid March to mid November
through both seasons according to Brown and
Kerry (1987).

b) Population density and total count of
nematode genera
The population density of each genus
and total count of Meloidogyne sp. in Picual
olive orchard were calculated according to
Norton (1978) as follows:
PD=

Total number of individuals of a genus X100

Total number of samples containing this genus

Where:
P.D = Population density (%)

RESULTS AND DISCUSSION

1. Identification of nematodes genera

Data in Table (4) reveal that seven
genera belong to seven families, to which ring
nematodes (Criconemoides informes), free
nematodes (Doryiaimus spp.), root knot nema-
todes (Meloidogyne spp.), spiral nematodes
(Helicotylenchus spp.), needle nematodes
(Longidorus af¥icanus), lesion nematodes
(Partylenchus spp.) and citrus nematodes
(Tylenchulus semipenetrans) were investiga-
ted in the rhizosphere of olive trees.

The most effective nematode genera
were distributed and tended to be highest of
density from March to November. The ring
nematodes (Criconemoides informes) and free
nematodes (Dorylaimus spp.) were observed
in March, April, May and June. While, spiral
nematodes (Helicotylenchus spp.) were detec-
ted in March, May, July and August. On the
other hand, other genera: root knot nematodes
(Meloidogyne  spp.), needle nematodes
(Longidorus afticanus), lesion nematodes
(Partylenchus spp.) and citrus nema-odes
(Tylenchulus semipenetrans) were stressed
during all experimental secasons (March to
November).

2. Population density of identified nema-
tode genera
a) Before carrying out treatments.
: Data in figure (1) illustrate that the
root knot nematodes Meloidogyne spp. had the
highest value of population density (31.14 %),

followed by spiral nematodes Helicotylenchus
spp. (22.05%), citrus nematodes Tylenchulus
semipenetrans (18.64 %), lesion nematodes
Partylenchus spp. (1723 %) and needic
nematodes Longidorus africanus (6.21 %). On
the other hand, the free nematodes Dory-
laimus spp. and the ring nematodes Crico-
nemoides informes recorded the least values of
population density (2.67 and 2.06 %), respec-
tively in this respect.

b) After carrying out treatments.

Data presented in table (5-a) indicate
that population density of nematode genera
were decreased by deficit the amount of water
applied. The irrigated trees at RDI-35% of
ETc succeeded in decreasing population
density of different nematodes genera. While,
the irrigated trees at 100% of ETc caused the
highest significant increase in this respect.
However, the RDI-70% of ETc treatment
came in between effects.

Concerning the population density of
nematodes genera were subjected to soil
management (SM) practices. Data in table (5-
a) indicate that black polyethylene plastic and
olive pomace muiches had caused a signifi-
cant reduction in population density of nema-
tode genera, followed by rice straw mulch in
both seasons. On the other hand, the highest
values of population density of nematodes
genera were observed with the hand hoeing
treatment in both seasons. A result that agrees

AR
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with earlier reports Duncan et al. (1992) and
Ismail et al. (1997). In other words, the
mulching significantly decreased population
density of nematode genera than non-mulched
trees (hand hoeing-control).

Regarding, the interaction effect
between regulated deficit irrigation (RDI) and
soil management (SM) treatments. Data in
table (5-b) show that the RDI-35% of ETc
with olive pomace mulch had the least
population density. While, the highest popula-
tion density of nematodes genera was given
by irrigated trees at 100% of ETc with hand
hoeing treatment. On the other hand, the other
interactions came in between. In short, the
interaction between water treatment x mul-
ching caused a significant reduction in popu-
lation density of nematode genera.

3. Total number of nematodes

With respect to the specific effect of
regulated deficit irrigation treatments (RDI)
on total number of nematodes in ground
around olive trees, data in table (6-a) indicate
that the maximum values of the total number
nematodes was observed in March the
gradually decrease till November. The total
number of nematodes was generally decreased
by decreasing irrigation water. The least
values of total number of nematodes were
recorded by RDI-35% of ETc treatment in
both seasons, While, the irrigated trees at
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100% of ETc had the highest values in this
respect, followed by RDI-70% of ETc treat-
ment in both seasons .

Concerning, the effect of soil mana-
gement (SM) practices, data in table (16-a)
reveal that mulching induced more simulative
effect in total number of nematodes. The olive
pomace mulch and black polyethylene plastic
mulch treatments resulted in the least number
of nematodes, followed by rice straw muich.
On the other hand, hand hoeing (control)
induced the highest number of nematodes.
However, the maximum values of total
number of nematodes were recorded in
March, while the minimum values were
stressed in November. Similar results agree
with Nico er al. (2003)

Regarding, the interaction effect
between regulated deficit irrigation (RDI) and
soil management (SM) treatments on total
number of nematodes during 2005 and 2006
seasons. Data disclosed in table (6-b) show
that the interaction between the RDI-35% of
ETc and olive pomace mulch recorded a
significant decrease in number of nematodes.
Meanwhile, the highest ones in the two
seasons came from the combination of 100%
of ETc and hand hoeing treatment in this
concern. The other tested interactions came in
between with significant differences among

Table (4): Identified nematode genera recorded in Olive Research Farm at Ei-Arilh,

North Sinai Governorate during 2005 and 2006 seasons.

Period of

Identification of nematodes genera

Family

Common Name occurrence

Sclentific Name

English

Arable

Criconematidae | Criconemoides informes

Ring nematodes

Dorylaimidae Dorylaimus spp.

Free nematodes

Dol Logilagth

Heteroderidae
Hoplolaimida

Meloidogyne spp.

Helicotylenchus spp.

“Root knot
nematodes

Spiral nematodes

alal Lyl
lﬂl March, May, July and
digpledt | August

Longidoridae Longidorus africanus

Needle
nematodes

¥ bagilasd } March - November

Partylenchidae Partylenchus spp.

Lesion nematodes

2 byl ]
gl March - November

Tylcnchulus

| Tylenchulidae

Citrus nematodes

March - November

TR
The 1dent1ﬁcat10n of nematod&s genera was according to Brown and Kerry (1987).



Table (5-a): Specific effect of regulated deﬁc:t irrigation and soil management treatments on population density of nematodes genera in ground
around 'Picual' olive trees 2

Population density of nematodes genera (%)
Meloidogyne | Helicotylenchus Lonﬂ’doms
2005 | 2006 | 2005 | 2006 | 2005
1.Specific effect of regulated deficit irrigation (RDI) treatments
100% ET¢ (Control) . . 12.65a}15.14a]1048a}10.51a]1025a] 953a |11.45a] 991a
731b | 585b | 873b ] 850b | 830b j8.25ab| 7.83b | 8.39b
504c | 402b | 579¢c | 599¢ | 645c | 722b | 5.72¢c | 6.70¢c
2.Specific effect of soil management (SM) practices
1531a]1292a]11.08a]10.18a]1030a] 9.12a | 12.01a] 13.78a
562c | 634c | 6.87c | 7.39¢c | 7.59¢c |8.22ab] 6.25¢c | 5.47d
573c 1 633c | 656c | 746¢ | 709c | 7.81b | 694c | 648¢c
667bc| 774b | 884b | 830b | 835b [8.18ab] 8.13b | 761b

Table (5-b): The interaction effect between regulated deficit irrigation and soil management treatments on population density of nematodes genera in %
und around 'Picual' olive trees during 2005 and 2006 seasons.

Population density of mhodel;enen (%)
Treatment Criconemoides Dorylaimus Melgidogyne Helicotylenchus Partylenchus Tylenchulus

2005 2006 2005 2006 2005 2006 2005 2006 ms 2006 2008 2006 2008 2006
[2 | Hand _bg‘ 16.22a | 18.12a | 22.65a | 2029a | 1559a | 1394a 13.70a 10.74 a 16.10a 1540a 14.18 a 11.80a | 22262 | 19.25a
= | Black plastic muich 8.88cde | 891d 9.05d 1194c | 8.11bcd] 9.400 9.04b 8.80 be 797d 6.56cd | 8.69 bod 9.72b 797d ] 701c
;:2 Olive pemace mulch 804de | 7.78 ¢ 7.66f |1292bc} 7.68cd | 9.15bc 8.69bc | 9.58ab 921c 741c | 806bcde | 7.89cde | 7.59de | 9470
w | Rice straw mulch 10.10c | 1135¢ | 11.23¢ 1539b | 10.56% 9.54b 9.57b 9.00abc | 12.52b | 10.29b 10.23 b 10.65ab | 10.79b § 9.71b
N Hand E 1258b ] 14.27b ] 1508b | 11.17¢ | 10.06b | 9.04bc 958b 8.84 be 12.15b 15.18 a 9.29 be 848¢c 9.70c | 921b
e [:: Black plastic mmuich 625¢f | 6.08f 500 g 440 ¢ 875bc | 835cd | 7.81cd | 803cd | S91ef 528¢ 746de | 7.86cde | 6.29¢ | 5.14d
o i Olive pemace muich 607cef | 649¢ef | 5.10 325f [7.11cde | 7.77cde | 7.52cde | 7.52de | 6.78de | 634 cde 690e 648 f 585f | 6464
a Rice straw muich 84lcde ] 7.53¢ 407 h 458 ¢ 898 bc | 8.84bcd | 8.28bod | 8.60bed | 6.50def | 6.76cd | 7.76 cde 8.06 od 627e } 7.05¢
2 Hand ﬂ 920cd | 636ef | 822¢ 730d | 7.57cd | 7.57de | 7.62cd 7.79d 7.784d 10.74b | 7.77cde | 8.00cd | 794d ] 7.10¢
3 [: | Biack plastic mulch 557f 5.13 2821 2.67 g 395f | 442g | 591ef 7.81d 488g 457f | 6.46f 7.26de | 492 2 S544¢

E K | Ofive pomace mulch 3.04 g 193 h 4.42@ 2.84 4.88 of 547¢ 507f 634¢ 4.82! 5.71de 656 f 688ef | 458 £ 6.54d

Rice straw mulich 565f 6.06f | 4.71 325f | 696de | 6.51ef | 7.20de | 694 de 539f 5.76 de 6.65f 691def | 584f ]} 6.62d

Means followed by the same letter(s) within each column are not significantly different at the 0.05 level, according to Duncan’s multiple range test
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Table (6-a): Specific effect of regulated deficit irrigation and sol manapement trestments en total mmmber of nematodes in groomd arownd "Ficual'
olive trees during 2005 and 2006 seasoms.

100% ET¢

Means followed by the same letter(s) within each column are not significantly diffcrent at the 0.05 level, acooading $0 Dancan’s mliliple omge test
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Table (6-b): The interaction effect between regulated deficit irrigation and soil management treatments on total number of nematodes in ground

Treatment

around Picual olive trees during 2005 and 2006 seasons.

Total number of nematodes . Kg' soil

June

July

Augu

st

September

November

2005 | 2006

2005 | 2006

2005

2006

2005

2006

2005 _{ 2006

1598a | 736a

1206a | 583a

900 a

525a

505a

S04a

467a 351a

420c

329d

207cd

304 cde

132¢

B4c

61d 37d

100% ET¢

142f

64g

102g

67ef

Oe

267 def

204cd

332 bede

1037b

401 abc

168fg

RDI-70% ETc

6lde

713 d

416f

2l11g

RDI-35% ETc

Means followed by the same letter(s) within each column are not significantly different at the 0.05 level, according to Duncan’s multiple range test.
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Fig. (1): Population density of nematode genera identified in the soil around 'Picual’ olive
trees before carrying out the treatments.

Thus, the total number of nematodes
was gradually decreased in 2005 and 2006
seasons from March (maximum) till Novem-
ber (minimum) as affected by RDI and soil
management treatments. In short, mulching x
regulated deficit irrigation proved to be the
superior interaction in reducing the total
number of nematodes.

Generally, the results indicate that
subjecting 'Picual' olive trees to soil water
deficit and soil management practices (mul-

ching) caused a decline in total number of
nematode genera. The decrease in total num-
ber of nematodes due black polyethylene plas-
tic and olive pomace muiches may be attribu-
ted to increase soil temperature at 20 cm depth
in (between 47-4°C and 48:2°C) compared
with unmulched (between 31-7°C trees and
32:9°C). The high temperature with low soil
moisture content reduced egg hatch by > 95%,
(Nico et al,, 2003)
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