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Abstract:

The present study aimed to identify the reality of small- size enterprises
in the governorate of Hebron.It also aimed to identify the problems facing
its role and the development of these projects.To achieve the objectives of
the study, a research tool has been applied after checking its validity and
reliability on a sample consisted of (89) persons, during the period between
September 2010 and December 2010.

The results showed that the ownership of small- size projects may be
distributed among the ownership of one person or on the basis of partnership
between two or more members of the family.Results also indicated that
the highest sector which has the highest number of small businesses is the
commercial sector followed by the productive sector and finally the service
sector.The majority of workers in these small enterprises are full- timers
from the members of the family or outside the family.It was clear that the
number of workers in most small businesses do not exceed in most cases 8
workers and that the majority of small- size enterprises are self- funded or
based on the financing of family.It was also found that most of the products
of the small- size projects are integrated and ready for sale and marketed in
markets around or at the district level.

The results showed that the problems facing the management and
development of the enterprises in the governorate of Hebron have ranged
between low and medium.These problems were the annual return from the
enterprise, the problem of the tax imposed on the returns of the enterprise,
invested capital, and the role played by the financing side.
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The results presented at this work indicate that the biologically active
P. fluorescens isolate CW2 may be applied in combination with low rates
of fungicides to increase the effectiveness and improve the consistency of
biological control agents for combating root and soil-borne diseases. In order
to obtain optimum effectiveness in disease reduction; both agents have to
be applied in a combination as seed treatment. In combined formulations,
the fungicide appears to give early seedling protection whilst the biocontrol
agent provides longer-term protection. However, further studies are needed to
explore the mechanisms of action of combined treatments against damping-
off disease.
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In seedlings treated with metalaxyl-M, dry weights of the seedlings
from infested and treated pots after three weeks of sowing did not differ
significantly from dry weights of untreated non-infested seedlings. However,
metalaxyl-M reduced significantly damping-off disease. Metalaxyl-M acts
mainly by inhibiting fungal growth and sporulation through the inhibition
of RNA synthesis (Staub et al., 1978). Our results are in agreement with the
findings of Wang et al., (1993), who reported that metalaxyl increased seedling
survival in soil infested with Pythium spp. and consequently provided control
of Pythium root rot.

Seed treatments with combination of strobilurins and CW2 were more
effective in yielding a higher percent of healthy seedling stands. Azoxystrobin
applied in combination with CW2 proved to be highly effective against the
disease. All strobilurin fungicides including azoxystrobin and pyraclostrobin
act on the fungus by inhibiting mitochondrial respiration (Herms et al., 2003).
This might be the main reason for increasing the percentage of seed emergence
and survival.

The activity of strobilurin fungicides varied both inside the plants and
around its external surfaces (rhizosphere, spermosphere, or hemisphere) due
to their wide range of biokinetic behaviours (Bartlet et al., 2002). For example,
azoxystrobin provides curative and protective actions due to its systemic
nature. On the other hand, pyraclostrobin is not systemic and exerts its effect
by moveming around the external surface of the plants. in addition to their
direct activity on plant pathogens, strobilurin fungicides are known to affect
plant physiology by increasing cytokinin level, inhibition of plant respiration,
stimulation of carbon dioxide uptake, inhibition of ethylene biosynthesis and
a postponement of leaf senescence (Papa et al., 2004).

In seed treated with combination of P. fluorescens and fungicides, the
fungicides and the bacterial cells are very close to the seeds together with
sticky material (methylcellulose) and form a protective layer around the
seeds. When seeds germinate, root exudates are released to the rhizosphere
and act as nutrients for the bacteria. The bacteria release mineral nutrition and
enhance the growth of the plant (Buchenauer, 1998). In addition to their direct
effect on the plant pathogen (P. ultimum) and enhancement of plant growth,
fungicides might provide the bacteria with nutrients required for bacterial
growth before the release of plant root exudates into the rhizosphere.
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of disease severity by induction of systemic resistance in plants against foliar
diseases (White, 1979). P. fluorescens isolate CW2 has also the ability to
colonize the rhizosphere of plants and exerts plant growth-promoting activity
(Buchenauer, 1998). It has been demonstrated that rhizospheric bacteria like
pseudomonads stimulate the growth of shoots and roots of different plants
(Arndt et al., 1998). These isolates were described as plant growth promoting
rhizobacteria (PGPR). Mechanisms by which plant growth-promoting
rhizobacteria like fluorescent pseudomonads may stimulate plant-growth
include production of indole-3-acetic acid and cytokinin-like compounds as
well as lowering ethylene level in plant. Competition for iron and production
of antibiotics may play also a role not only in disease suppression but also in
rhizosphere competence (Buchenauer, 1998).

Fakhouri et al. (2001) showed that the isolate CW2 was able to colonize
the inner surface of the xylem vessels efficiently. For this reason, it can be
hypothesized that in seed treatment, CW2 isolate might reduce the infection
of tomato plants by P. ultimum either by direct antifungal activity on infective
propagules of the fungus or direct effect on plant growth.

Although seed treatment provided a good control effect against damping-
off, seed treatment with the bacteria increased significantly shoot and root
dry weights. Using methyl cellulose as sticky material, seed treatment may
prolong the presence of P. fluorescens in the spermosphere and prevent it from
washing out during irrigation enabling the bacteria to colonise the rhizosphere
and endosphere of the plant roots and thus enhancing the growth of the plants
for a long time during plant development.

The present study indicated the prominent efficiency of strobilurins
and metalaxyl-M fungicides against damping-off disease. Strobilurins and
Metalaxyl are highly effective for controlling many of the major oomycetes
diseases (Bartlet et al., 2002; Staub et al., 1978). P. ultimum is sensitive to
these fungicides at very low concentrations. Greenhouse experiments showed
that these fungicides provide a high protection of tomato seedlings against
preemergence damping-off and postemergence mortality and yielded healthy
seedling stands of 50-60% and to 90% when applied alone and in combination
with P. fluorescens, respectively. The results related to the Metalaxyl-M
treatment at rate of 5 and 10 pg ml-1 either in controlling the disease or its
effects on plant growth show that there is significant increase in seed survival
when metalaxyl-M was applied alone or in combination with CW2.
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Discussion:

Diseases caused by oomycetous fungi such as P. ultimum present major
problems world-wide (Cohen and Coffey, 1986). The present investigation
demonstrate that P. ultimum can reduce seedling emergence of tomato plants
and cause preemergence and postemergence damping-oft incidences when
inoculated in soil under controlled conditions. The main points of this study are
to evaluate the antagonistic potential of P. fluorescens isolate CW2 and the effect
of some selected fungicides either applied singly or in combination in order to
achieve an effective integrated disease control of damping-off disease.

The first step consists of determining the effect of CW2 isolate, as well as
the effect of three fungicides; azoxystrobin, metalaxyl-M and pyraclostrobin
against the pathogen. Studies carried out in in vitro tests, revealed a strong
antagonistic effect of both P. fluorescens and fungicides against P. ultimum.
The mycelial growth of P. ultimum was inhibited by all three fungicides, with
greatest sensitivity towards metalaxyl-M. The fungicides were also tested for
compatibility with the P. fluorescens grown on KB liquid media supplemented
with different concentrations of fungicides. Results presented at this work
reveal the possibility to combine fungicides with P. fluorescens in greenhouse
for controlling damping-off diseases.

The results of our study show that the bacteria were inhibitory to P.
ultimum growth as indicated from mycelial dry weight. This is due to specific
characteristics of this isolate, including the high production of cyanide and
different antimicrobial compounds such as phenazine-1-carboxylic acid
(PCA), 2,4-diacetylphloroglucinol, pyoluteorin (Plt) and 2-OH-phenazine
(2-OH-Phz) (Fakhouri and Buchenauer, 2003; Howell and Stipanovic,
1980).

In order to characterize the antagonistic potential in a more quantitative
way, plant growth parameters (plant length, shoot and root dry weights) were
determined. In the presence of the pathogen, P. fluorescens increased the
plant length, shoot and root dry weights compared with the seedlings grown
in untreated infested pots.

Several studies showed that isolate CW2 was able to inhibit P. ultimum
and Rhizoctonia solani Kiihn in in vitro and under greenhouse conditions
(Salman, 2010). The bacterium produces high amounts of salicylic acid (SA)
(2- hydroxy benzoic acid) which plays a very important role in the reduction

Al-Quds Open University\ Palestine
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recorded in seeds treated with CW2 combined with pyraclostrobin at the rate
of 10 pug ml-!. It is obvious form Table 1 that shoot and root dry weights were

significantly higher in seeds treated with azoxystrobin at rates 5 and 10 pg
ml! combined with CW2.

Table 1 Influence of P. fluorescens isolate CW2 (2x108 cfu ml') and
fungicides (5 and 10pg ml-!) applied either individually or in combination on

growth of tomato seedlings in soils infested with P. ultimum. Data followed by
same letters within each column are not significantly different using ANOVA
after Tukeys HSD test at P < 0.05

Treatment germi::(:i(:)n (%) T () \?vz(i);rt]td(g vl\:/zeczgtlg (rg)jl)
Control Uninfested 100.002+0.00 | 7.084+0.26 | 0.229+0.02 | 0.07°d+0.01
Control Infested 30.008 + 4.71 6.33¢+£0.97 | 0.239¢+£0.02 | 0.05f+0.00
P.fluorescens 70.000def £ 4,71 | 8.258b¢d £ 0.42 [ 0.29¢d +0.04 | 0.08720 +0.01
Azoxystrobin 5 ug ml! 53.33%2+£4.71 | 8.00°d+£0.45 | 0.239€+0.06 | 0.069f+0.01
Azoxystrobin 10 pg ml'! 50.0078 £ 0.00 [ 8.252bcd £ 0.42 | 0.312b¢ £ 0.04 | 0.07°¢+0.01
Metalaxyl-M 5 pg ml"! 56.67¢"8 £ 14.14 | 7.41°9¢+£0.74 | 0.19+0.01 | 0.057+0.00
Metalaxyl-M 10 pug ml"! 53.33f8£0.00 | 8.252bcd+0.88 [ 0.239¢+0.03 | 0.05¢F+0.01
Pyraclostrobin Spg ml! 63.339¢f2£ 0.00 | 8.8885+0.38 [ 0.3228b+0.02 | 0.082P¢ +0.01
Pyraclostrobin 10 pg ml-! 60.009¢f2 + 471 | 8.583b¢+0.49 [ 0.22d¢+0.02 | 0.07°% +0.01
E‘ﬁ‘g“’;ﬁ?fens T AZOXYSIODIN | g3 33bede s 471 | 9.08%£049 | 0.362+0.05 | 0.0920.00
Il"é]“"resc_fns T AZOXYSIObIn | g6 67bed 4 0,00 | 9.08%+0.38 | 0.35%+0.03 | 0.0920.00
pg ml
Ig'ﬂ“"re?fens FMetalaxyl-M g3 33be 471 | 917061 | 02092002 | 0.05F£0.01
pg ml
I;glﬁ‘;rszfns FMetalaxylM | g ggbode 1471 | 89230 +0.58 | 0.229+0.05 | 0.05F+0.01
?ﬁ;";esfens * Pyraclostrobin | g (gab 1491 | 9178 +0.52 | 0250 £0.03 | 0.07¢¢ % 0.00
P-fluorescens + Pyraclostrobin | 55 650 000 | 94224066 | 020°+0.02 | 0057001

10 pg ml-!

Al-Quds Open University\ Palestine

Deanship of Scientific Research & Graduate Studies

105




Agricultural Development Challenges Conference in Palestine

The Agriculture Faculty in Cooperation with Qalgilia Branch

Greenhouse Eexperiments:

The effect of different fungicides and P. fluorescens applied alone or
in combination on disease suppression and growth of tomato seedlings in
infested soil was evaluated (Table 1). In seeds treated with CW2, the percent
of seed germination (70% + 4.71) was significantly (P < 0.05) higher than
that in seeds grown in infested pots (30 % + 4.71) or in seeds treated with
the fungicides alone. The percent of seed germination in the presence of the
fungicides ranged 50-60%. Interestingly, the combined treatments of bacteria
and fungicides resulted in a significant (P <0.05) increase in seed germination.
The highest seed germination rate (100%) was recorded in seeds treated with
P. fluorescens combined with 10 pg ml-! pyraclostrobin which did not differ
significantly from seeds grown in uninfested soil.

The emergence of seedlings significantly increased up to rates of 50-
100% as a result of different treatments (Table 1). In infested control
treatments, emergence rate of tomato seedlings was 23.3%. Control seed
planted in untreated potting soil showed an emergence rate of 100%. The
impact of different treatments on plant growth was evaluated by recording
plant height and dry weight of both shoots and roots. Of the three fungicides
tested, metalaxyl-M at rates of 5 and 10 pg ml!' provided an effective
protection to tomato seedlings against pre-emergence damping-off and post-
emergence mortality and yielded healthy seedlings stands of > 50% (Table 1).
Azoxystrobin at rates of 5 and 10 pg ml-! provided a moderate protection (>
50%). Pyraclostrobin at rates of 5 and 10 ug ml-! yielded healthy seedlings
in tomato up to > 60% (Table 1). The combined seed treatment of fungicides
and the isolate CW2 resulted in an excellent disease control ( > 90%). Of the
three fungicides, Pyraclostrobin combined with CW2 was the most effective
treatment in protecting the plant against the disease.

Table 1 shows also the effect of the bacteria and fungicides on growth of
tomato seedlings. Except in seeds treated with metalaxyl-M (5 pg ml'), the
length of tomato plants had significantly (P < 0.05) increased in seeds treated
with fungicide applied alone or in combination with P. Fluorescens; slight
but not significant different plant lengths of tomato seedlings grown either
in infested or noninfested soils. The highest plant length (9.42+ 0.02) was
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Figure 2 Effect of P. fluorescens isolate CW2 (2x108cfu ml') on P.
ultimum mycelial growth in PDB media. P. ultimum was grown in PDB for 3
days, then infected with 100 pl from 24 h P. fluorescens and further incubated
for 4 day on rotary shaker at 110 rpm in darkness at 22 °C. Different letters
indicate significant differences at P < 0.05.

The three fungicides did not inhibit the growth of P. fluorescens isolate
CW2 in KB-liquid media compared with the control grown in fungicide-
free media (figure 3). No significant difference was observed in OD values
of the bacterial growth tested at any of the fungicides concentrations. The
compatibility test proved the possibility to combine the fungicide with the P.
fluorescens to control damping-off disease.
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Figure 3 Compatibility of P. fluorescens with different concentrations
of azoxystrobin, metalaxyl-M and pyraclostrobin. Bars represent standard
deviation.
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Figure 1 Effect of different concentrations (0.0, 0.01, 0.05, 0.1, 1.0, 2.5,
5.0, 10, 25, 50, and 100ug ml!) of azoxystrobin (A), metalaxyl-M (B), and
pyraclostrobin (C) on mycelial weight of P. ultimum cultivated for 5 days in
PDB-liquid medium at 22°C. Different letters indicate significant differences
at P <0.05.

After three days of incubation of P. ultimum in the presence of P.
fluorescens, mycelium dry weight of P. ultimum was significantly (P < 0.05)
lower than that of the control uninfected P. ultimum cultures (figure 2). The
percentage of dry weight of the mycelia was 26% compared to mycelia grown
in control media.
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were computed with the SPSS (version 15 for Windows) and means were
separated using the Tukey’s HSD test, after significant F-test (P < 0.05) using
the one-way analysis of variance (ANOVA).

Results:

In vitro experiments:

Figure 1 shows the effect of the three fungicides used in this study to
inhibit fungal growth in liquid PDB media. Mycelia dry weights were reduced
significantly (P < 0.05) in media supplemented with the fungicides. While
azoxystrobin and metalaxyl-M at rate of 0.1 pg ml! reduced the growth of P.
ultimum more than 50%, reduction of dry weight was less pronounced in media
containing pyraclostrobin (50% reduction was achieved at rate of 1 pg ml").
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In vitro measurement of fungitoxicity and
compatibility test:

Inhibition of mycelium growth of P. ultimum was measured on liquid
potato dextrose medium (PDB) containing various concentrations of the
fungicides (see above). Mycelia were collected on preweighted whatman #1
filter papers, dried for 24 h at 65°C and mycelial dry weights were recorded.
The effects of the fungicide on growth of P. fluorescens isolate CW2 were
also studied by growing the bacteria on KB liquid medium supplemented
with 0.0, 0.1, 1.0, 2.5, 5.0 and 10 pg ml-1 of the fungicide.

Greenhouse Experiments:

Tomato (Lycopersicon esculentum Mill.) cv. ‘Tip Top’ was used as the
test plant species. All experiments were performed in greenhouse cabinet at
25 °C in the light for 14 h/day and at 18 °C in the dark for 10 h/day. The plants
were grown in Humosoil®: sand — mixture (2:1, v/v) in 9 cm diameter plastic
pots. During experimental period, all plants were fertilized weekly with 0.2%
Wauxal-super®-liquid fertilizer [N:P:K, 8:8:6 + microelements].

For infesting soil with P. ultimum, small agar pieces (7 mm diameter)
from plates grown with P. ultimum (4-days old) were added. The pots with
infested soil and control-non-infested soil were watered and incubated for
3-days under greenhouse conditions mentioned above, before sowing tomato
seeds (5 seeds pot 1) (Vogt and Buchenauer, 1997). For seed treatments
with the bacteria, 5 ml suspensions (2x10% cfu ml-!') prepared in 2% methyl
cellulose were used for coating 15 seeds 2 h before sowing. For seed treatment
with the fungicides, two concentrations of azoxystrobin, metalaxyl-M and
pyraclostrobin, at rates of 5 and 10pug ml! in 2% methyl cellulose were
prepared and 5 ml of each suspension were used for coating 15 seeds 2 h
before sowing. Combined treatments were prepared as follows, 5 ml of
bacterial cell suspensions (2x108 cfu ml!) in 2% methyl cellulose and 5 ml of
azoxystrobin, metalaxyl-M or pyraclostrobin, at rates 5 and 10 pg ml-! were
mixed, shaken vigorously and used for seed coating (15 seeds 5 ml-! of mixed
solution) 2 h before sowing.

Disease evaluation was carried out 3-weeks after sowing of tomato
seeds, disease incidence of tomato damping-off was recorded by counting
the number of germinated seeds. Plant growth promotion was also evaluated
by measuring plant length, shoot and root dry weights. Each experiment was
repeated three times and contained three replicates. Statistical significances
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additive or synergistic control by a combination of chemical-bilogical control
strategies (Hwang, 1994; Whipps, 2001). The aim of this work is to evaluate
experimental fungicides, antagonistic bacteria and combinations of both for
control of damping-off disease caused by Pythium ultimum (Trow) in tomato
plants. This work focuses on the use of an integrated disease management
strategy that combined biological and chemical tools for compatibility and
efficacy in disease control in order to minimize environmental risks while
maximizing plant health in a long-term protection program for this disease.
The aims of the investigations serve for establishing compatible interactions
between a selected biocontrol agent of the P. fluorescens isolate CW2 and
three different modern fungicides (Ortiva®, 25% azoxystrobin; Cabrio BAS
500 00 F®, 23.6% pyraclostrobin; and Fonganil Gold®, 43.6% metalaxyl-M)
in order to improve the efficacy of disease control.

Materials and methods:

Fungal pathogen, bacterial isolate and chemical
fungicides:

Pythium ultimum was maintained on potato dextrose agar (PDA) medium
and stored at 4°C. For inoculum production, the fungus was cultivated on PDA
medium and incubated for 4 days at 22°C in the darkness. The P. fluorescens
isolate CW2 was grown on King’s B (KB) liquid medium (King et al., 1954)
and 0.1 ml cell suspension (1x109 cfu ml-1) was transferred into KB fresh
liquid medium and incubated on a rotary shaker at 150 rpm for 24 h and 28°C.
Suspensions were centrifuged (3000 g, 20 min) and the pelleted bacterial cells
were resuspended in tap water to give a final concentration of 1x109 cfu ml-1
using precalibrated UV spectrophotometer at 600 nm wavelength.

Three formulated fungicides: Ortiva, 25% azoxystrobin; Cabrio BAS
500 00 F, 23.6% pyraclostrobin; and Fonganil® Gold, 43.6% metalaxyl-M
purchased from Syngenta, BASF and CIBA-GEIGY GmbH respectively, were
used in this study. In in vitro experiments 0.01, 0.05, 0.1, 1, 2.5, 5, 10, 25, 50
and 100 pg ml-1 concentrations were used and in greenhouse pot experiments
only 5 and 10 pg ml-1 concentrations were tested. The concentrations used
were related to the active ingredients (a. i.). In combined treatments, the
concentrations of the fungicides were halved (2.5 and 5 pg ml-1).
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Introduction:

Soil-borne plant pathogens cause economically significant diseases world-
wide on numerous agricultural, horticultural and ornamental crops. Damping-
off, root rots, seedling blights, crown rots, foot rots, root brownings and wilts
are of the most important soil-borne diseases attacking plants (Buchenauer,
1998; Vogt and Buchenauer, 1997). Chemical fungicides have been the main
weapons in controlling soil-borne plant pathogens and increasing the yields
in modern systems of crop production (Ulrike and Werner, 1998). Although,
fungicides are used extensively for controlling these diseases, the results
are temporal and do not protect the plants throughout the growing season.
Moreover, fungicides may affect human health and the environment, and
become less effective due to the development of pathogen resistance in crop
plants (Andersen et al., 2003; Hwang 1994; Dunne et al., 1998).

With the increasing public awareness of the environmental implications
of the use of large quantities of fungicides in agricultural practices, alternative
strategies for the control of plant disease are being sought (Weller, 1988;
Ellis et al.,1999). Biological control using antagonistic microbes alone, or
as supplements to minimize the use of chemical pesticides in a system of
integrated plant disease management, has become more important in recent
years (Mao et al., 1997; Hwang, 1994). Commonly, the activity and efficacy
of biocontrol agents are often profoundly affected by several factors such as
sensitivity to environmental conditions in the soil and rhizosphere (Dunne et
al., 1998; Deacon et al., 1993), type and amount of inoculum applied, method
and timing of application and age of the inoculum (Lewis and Papavizas,
1987a,b), colonization ability of biocontrol agents in fields rich in infective
propagules of pathogen (Deacon and Berry, 1993) and narrow spectrum range
of activity against one species pathogens (Whipps, 2001).

An integrated approach consisting of combinations of biological and
chemical tools could provide a solution to the problems of individually applied
fungicides and biocontrol agents. Many advantages are associated with an
integrated system; forexample, when environmental conditions are temporarily
unfavorable for activity of the biocontrol agents, an associated fungicide
could provide an effective backup system and protection against specific
pathogens (Lifshitz et al., 1985). In addition to that, there is an opportunity for
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Abstract:

Pythium ultimum (Trow) is one of the main causes of damping-off
disease in many parts of the world. Control of the disease depends mainly
on the application of chemical fungicides. However, soil treatments with
fungicides are not always feasible due to economical and ecological reasons.
Soil-borne, non-pathogenic bacteria of the genus Pseudomonas fluorescens
with the ability to antagonise fungal phytopathogens, represent a realistic
alternative to chemical fungicides and show great promise with respect to
protect plant roots from fungal-induced diseases. In an attempt to find an
integrated control system of damping-off disease in tomato, fungicides
including azoxystrobin, metalaxyl-M and pyraclostrobin were applied alone
and in combination with P. fluorescens isolate CW2. The fungicides were
tested in in vitro for their antagonistic potential against P. ultimum and for
compatibility with CW2. It was found that the fungicides were fungitoxic to P.
ultimum, but did not inhibit the growth of the P. fluorescens. The efficacy of the
fungicides alone and in combination with CW2 was also tested in greenhouse
experiments against damping-off disease on tomato. Two concentrations (5
and 10 pug ml-1) were applied. Damping-off incidence of tomato seedlings in
Humosoil®: sand mixture infested with P. ultimum was reduced following seed
treatment with the fungicides. However, the degree of control obtained varied
significantly depending on the fungicide used. Combined seed treatment with
P. fluorescens and the fungicides resulted in a significant improvement in
disease control and improved plant growth as indicated by shoot and root
dry weights. Metalaxyl-M treatment applied alone or in combination with
P. fluorescens, significantly protected tomato seedlings against damping-off.
Strobilurin fungicides stimulated plant growth compared to metalaxyl-M.
Combined treatment of tomato seeds with strobilurin fungicides and CW2
showed moderate to good disease control and an increase in shoot and root
dry weights.

Key words: Azoxystrobin, Metalaxyl-M, Pyraclostrobin, Pseudomonas
fluorescens
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Conclusion:

The main findings of this study are 1) identify different accessions of
barley tolerant to salinity and adaptable with local condition, 2) local variety
of barley (Baladi) adapted to salinity conditions when specific management
options applied. The demonstration project showed that saline water can
be used efficiently for the irrigation of forage crops, when optimizing the
irrigation management. However, additional study is required.
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Figure 4, illustrate that the EC decreased from 15.4 ds/m before planting
to 13.21 ds/m MOCS and reached 12.92 ds/m after harvesting; while for the
ESP, its noticed that it has increased from 12.9% before planting to 15.31%
MOCS and decreased slightly after harvesting, the same effect can be seen
for the SAR .

Concerning the results in table number 1, that the growth reduction found
on some accessions and not all accessions tolerant to salinity. This could be
directly related to the increasingly negative water potential in the soil, which
generally leads to lower transpiration rates and stomatal closure. Lower CO2
uptake rates subsequently lead to lower photosynthesis rate and consequently
lower growth [7],[8];[9]. Furthermore, chlorophyll breakdown [10] is also
associated with increased Na+ concentrations. Moreover, results clearly show
that increasing salinity led to a decrease in seeds’ weight, which agreed with
Rao [11] and Singleton and Bahlool [12] Concerning the results in table 2, in
which that the local variety of barley (Baladi) show no significant differences
when compared to other varieties of barley which consider as salt tolerant
varieties. Several studies suggest that some proteins produced under salinity
stress, such as glycinebetaine, may play a role in osmotic adjustment subjected
to salinity stress [13]. Concerning the results of soil, the leaching factor was
considered during the computation of irrigation requirement, so that the
excess salts were removed out of the root zone, and this management option
clarifies the regression in EC, SAR, and ESP during the cropping season. This
regression coupled with various management methods were used during the
study such as deep plowing in the first year to brook the existed hard pan
which was 50 cm in depth, minimum tillage was used in the next year, and
the application of organic matter based on the soil analysis results to increase
organic content to at least 2%, and the controlled application of chemical
fertilizers which minimize the effects of using saline soil, saline water on the
crop production and minimize the negative impact of the salt accumulation
on the soil .
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Figure (2)
Average EC, SAR and ESP in the soil profile during cropping season at 0-30 cm depth.
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Figure (3)

Average EC, SAR and ESP in the soil profile during cropping season at 30-60 cm depth.

When looking at figure 3, it is clear that the EC decreased from 16.4ds/m
before planting to 12.86 ds/m MOCS to reach 11.1 ds/m after harvesting.
While for the ESP, it’s noticed that it has decreased from 13.93% before
planting to 9.87% MOCS and increased to 12.48 after harvesting. The same
effect can be seen for the SAR values; it decreased from 11.83 meq/I before
planting to 8.28 meq/l MOCS and increased 10.52 after harvesting.
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Figure (4)

Average EC, SAR and ESP in the soil profile during cropping season at 60-90 cm depth.
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Table 3

Measurement data (EC, SAR, ESP) for different accessions of Barley irrigated

with saline water during the growing season at different depth.

Crop stage depth | E.Ce. SAR ESP
cm ds/m | Meg/liter %

0-30 18.40 13.95 16.18

Before planting 30-60 [ 16.40 11.83 13.93
60-90 15.40 10.90 12.90

0-30 14.68 7.89 9.40

MOCS 30-60 12.86 8.28 9.87
60-90 13.21 13.11 15.31

0-30 12.96 8.28 9.87

At completion 30-60 [ 11.10 10.52 12.48
60-90 12.92 11.22 13.26

When comparing the results for the first depth (0-30 cm) in figure 2,

it is clear that the soil salinity during the cropping season, decreased from
18.4 ds/m before planting to 14.68 ds/m MOCS and reached 12.96 ds/m after
harvesting. While for the ESP, it’s noticed that it has decreased from 16.18%
before planting to 9.4% MOCS and increased slightly after harvesting.SAR
values decreased from 13.95 meq/l before planting to 7.89 meq/l MOCS and
increased slightly after harvesting.
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Table 2, shows the comparison between local variety of barley (Baladi)
and other accessions which are adapted in the first year. It is obvious here
that, there is no significant difference when compared between local variety
(Baladi 37 g/1000 seed) and other varieties from ICBA (the maximum is 40.3
2/1000 seed for 91/2A), although the local variety gives a lower number of
spikelet (35spikelet/plant), while the maximum was (52 spikelet/plant for AD
187). Furthermore, there are no significant differences in the production per
m? of the different accessions, but some accessions (186 AD is 110 g/ m?) are
higher than those of the local variety (96.5 g/ m?) as shown in table 2.

Assessment of Soil properties: During the growing season 2" year
of study, average salinity concentration within soil profile and the root zone
before planting was 16.73 ds/m, while in the MOCS, the EC was 13.58 ds/m,
and at the end of cropping season the EC was 12.38 ds/m. Moreover, the ESP
and SAR in the soil profile were 14.3 % and 12.2 before planting and 11.5%
and 9.7 at MOCS and 11.8% and 10 at end of cropping season as shown in
figure 1.
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\ J
Figure (1)
Average EC, SAR and ESP in the soil profile during cropping season.

the results of the soil analysis for the EC in the 3 depths show, that the EC
decreased during the growing season, while the ESP and SAR decreased until
MOCS, then it increased after the end of cropping season and that clarified
in table 3.
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Variety 1(\)/(\)/65?9?50(;) Plarzzgsight Number of Spike | Number of tillers
59/3/A 3c 40 abc 50a 44a
60/1A 3c 35 abc 46a 28a
61/1A Oa 42 abc 44a 23a
63/2A 2b 39 abc 45a 26a
76/2A 3c 45 abc 56a 25a
82/2A 3c 32ab 44a 34a
883/1A 3c 3la 43a 16a
86/2A 3c 42 abc 54a 37a
91/1A 3c 35 abc 47a 35a
91/2A 4d 29%a 50a 33a
111/4A 3c 39 abc 48a 40a

'Means within each column marked with different letters are significantly

different (p< 0.05, Student-Newman-Keuls range test).

Measurement data (mean) for different accessions of Barley irrigated

with saline water during the growing season!

Table 2

number | number | plant | plant weight | Weight
. of of length | length | number
. Germination | .. . (gm) of
Accession % tillers | tillers (cm) (cm) of 11000 | seeds
35 35 110 110 | spikelet’s seed m2
(DAP) | (DAP) | (DAP) | (DAP) g

local 90 a 4a 12a 223a | 38.6a 35a 37 a 96.5 a
912 A 90 a 4a Ila 330a | 48.0a 49 a 403a | 106.2a
51/1B 90 a 3a 14a 32.6b | 57.0a 41 a 39a | 93.8a
ICARDA 20 90 a 4a 9a 253a | 49.0a 51a 346a | 102.1a
186 AD 90 a Sa 13a 293ab | 47.6a 40 a 37 a 110 a
AD 187 95a 4a 12a 243a | 343 a 52 a 38 a 89.6 a

"Means within each column marked with different letters are significantly
different (p< 0.05, Student-Newman-Keuls range test). DAP: days after planting.
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Results and Discussion:

Assessment of vegetative and reproductive parameters: The
influence of salinity on different varieties of barley for the first year are shown
in, table (1). It is obvious here that are no significant differences between
all varieties when compared for number of tillers, number of spikes, and
plant length, and no trend can be found, all varieties followed the same trend
with no significant differences between varieties. Except for 91/2A, 51/1B,
ICARDA 8, ICARDA 20,186 AD, AD 187 which give the highest amount of
seeds weight (5 g/ 100 seed for 51/1B, 4 g/ 100 seed for 91/2A, ICARDA 8,
ICARDA 20, 186 AD, and AD 187). It is obvious here that some accessions
did not produce any kind of seeds.

Tablela &b

Measurement data (mean) for different accessions of Barley irrigated

with Saline water during the growing season'.

Variety 13’8"2?6?80(2]) Plarg:sight Number of Spike | Number of tillers
116/2A 3c 45 abc 39a 25a
50/3B 5df 23a 40a 30a
51/1B 5df 46 abc 56a 28a
100/1B 3c 39 abc 50a 27a
100/2B 3c 35 abc 50a 25a
113/1B 3c 40 abc 52a 29a
6/1D Oa 41 abc S52a 34a
21/2D 3c 36 abc Sla 33a
ICARDA 8 4d 49 abc 50a 25a
ICAR 20 4d 45 abc 55a 30a
AD 187 4d 65bc 49a 20a
186 AD 4d 67c S5la 40a
Variety 1(\)/(\)/2?6?80(2) Plarzzrrrlsight Number of Spike | Number of tillers
58/1A 2b 49abc 47a 27a
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of the area is 150 mm. The climate in Jordan valley is hot dry in summer,
warm wet in winter with low rainfall, not exceeding 150mm.

The irrigation water salinity ranging from 5-6 dS/m, salinity within soil
profile 22 dS/m

Planting material:

In the first year 2007 Seeds of (24 accessions of the barley, planted
directly in the field on winter season. Plants were randomly distributed in
field each accession plant in one row of 3 meter length and 3 replicates for
each accession.

In the second year, the succeed accessions (5 accessions) compared with
the local variety Baladi, planted directly in the field, Experimental design
was a completely randomized block design, with three blocks, 6 plots in
each block, plot area 6m2..All plants irrigated with saline water using drip
irrigation; the EC of the saline water was 5.8 ds/m. The quantity of water
applied was increased gradually in proportion to plant growth and climatic
conditions and leaching fraction. Land was fertilized before planting with
organic matter by a quantity of 3 m3/dunum, and during the growing season
plants fertilized with chemical fertilizers of 13-7-20 ((N: P205: K20).

Assessment of vegetative and reproductive parameters: To assess
the impact of the salinity on the vegetative and reproductive growth of barley,
plant length (cm), number of tillers/plant, Weight of 100 seeds (g), number of
spikes/plant, number of Spikelet/plant, were recorded.

Statistical analysis: All results were subjected to analysis of variance
(ANOVA) using the Genstat-software. The mean separations were calculated
by Duncan’s Multiple Range Test (DMRT) at P< 0.05.

Assessment of Soil properties: Soil samples were tested three times
during the season (before planting, mid of cropping season “MOCS”, and at
the end of cropping season) at three depths 0-30cm, 30-60cm, and 60-90cm,
for physical and chemical prosperities. The physical properties are soil texture
(clay loam), bulk density (1.2), porosity (50%) and soil moisture content
(3.9%), and the chemical properties are EC by paste extraction, SAR and ESP
calculating. The analytical procedures depend on ICARDA [6] manual.
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sector is probably the most affected sector in terms of decline in the area,
where it dropped from an average of 955 thousand du. in 1968 to about 486
thousand du. in 2007. The reduction in the field crops area was accompanied
by a considerable drop in the total production. Currently, the field crops
constitute 26.3% of the total cultivated area, 92.5% of which is rain fed, while
only 7.5% is irrigated [2]. Field crops sector is largely dominated by wheat
and barley as they comprise the bulk of the area under this sector (65%) and
bulk of output in terms of value (60 %).

Barley (Hordeum vulgare) is mainly grown as rain fed crop in the West
bank where about 99.3% of the total barley area is cultivated without irrigation
[2] Most production take place on relatively small traditional farms of hills,
mountains, plains and the drier parts of the region. Most of the cultivated
barley is landraces which have evolved directly from the wild progenitors [4].
Land races which have been developed over many generations by farmers’
selection for desirable traits tend to be genetically more heterogeneous and
better adapted to their specific agro-ecological environment [5]. In Palestine,
the adoption of modern varieties is limited due to the restrictions of the Israeli
authorities on seed importing even for research purposes. The six row barley
is common and preferable by farmers than two row barley because its straw
is better quality for animal feed and grains do not need grinding. The barely
varieties are: Baladi which is considered the best and available variety in
the region. Kanary, Ram is an old Jordanian cultivar, Ober is an old Israeli
cultivar, and Asbresan is an old 2 row American cultivar).

The objectives of the following study are to compare different
accessions of non local barley response to salinity conditions either water
or soil, and estimate the effect of salinity on barley production under the
local conditions and selection of the mostly adapted and suitable cultivars.
Moreover, it aims to study the effects of using saline water and the effect of
salt accumulation on the crop production, and the proper soil management
techniques to minimize the negative impact of the salt on the soil.

Materials and Methods:

Location: The experiments were conducted at a Demonstration site
located in Jericho (Jordan valley) in the West Bank which was established
with a total area of 20.250 donums, (150*135 m). The average annual rainfall
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Introduction:

The agricultural sector plays the central and vital role in the Palestinian
economy. This role is clearly reflected in its relative contribution to GDP and
its share in the employed labor forces. The sector has been suffering from a
serious number of bottlenecks which affects its overall performance since
the occupation of the West Bank. The ongoing construction of the separation
wall and land confiscation by Israeli army led to a dramatic decrease in the
cultivated area from 1,835 thousand dunums in 2002 to 1,426 thousand
dunums in 2007 [1].

Water is the most limiting factor for the expansion of agriculture in
Palestine. Most of cultivated lands in Palestine are rain fed and only 10%
are irrigated [2]. Since the occupation of West Bank, Israel has been able
to use more than 85% of the Palestinian ground water resources and deny
Palestinians access to their water rights in the Jordan valley. Only 250 MCM
of water is available to Palestinian people where 70% is used in Agricultural
sector [1]. The deterioration of available water resources in form of quality
and quantity due to over exploitation is becoming a severe problem, especially
in the coastal and eastern aquifers. Currently, 50% of the irrigated lands are
located in the Jordan valley where the irrigation water is becoming more and
more saline. In addition, the soil in these areas is saline due to the origin of
the soil and due to mismanagement. The use of marginal water in the PT to
meet the increasing agricultural water demands has been identified as one of
the main objectives of the Palestinian water sector. For this, the Palestinian
Ministry of Agriculture (MoA) is trying to direct the Palestinian farmers’
community towards the use of the marginal water resources in Agricultural
production especially for forage crop production to overcome the existing
shortage. Feed shortage and access to feed on a timely basis are the main
obstacles facing the animal production sector. The total amount required from
various types of feed is about 1.5 million ton and the local production covers
only 17%. To cover this gap, the local market depends widely on importing.
In addition, the cost of feed is far above the cost of any other input and is
markedly increasing with the feed prices in the world. However, the closures
of the majority of grazing lands in the eastern slopes by Israeli army duplicate
challenges for Palestinian farmers in their search for feed alternatives and
introducing modern technology to increase unit area productivity. The field
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m? for ICARDA 20, 110 g/m? for 186 AD, and 89.6 g/m? for AD 187) were
compared to the production of local variety (96.5 g/m?).

The comparison of these varieties with the local one shows no significant
differences between these accessions and the local variety (186 AD have
the highest seed production 110 g/ m?, while the local is 96.5 g/ m?), 91/2A
accession have the highest weight of seeds per 1000 seed (40.3 g/ 1000 seeds),
compared to 37 g/ 1000 seeds for local variety.

Keywords: Barley, Saline soil, Jordan Valley.
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Abstract:

Water is the most limiting factor for the expansion of agriculture in
Palestine. Only 10% of the agricultural areas are irrigated, 50% of it is located
in the Jordan valley where the irrigation water is becoming more and more
saline. Moreover, feed shortage and access to feed on a timely basis are the
main obstacles facing animal production sector. The objectives of this study
were to compare the response of different accessions of non local accessions
of Barley (Hordeum vulgare) to salinity conditions of soil and water, and
estimate the effect of salinity on Barley production under the local conditions
when proper management of irrigation and soil applied during the study.
Seeds of 24 accessions of Barley were planted in the Demonstration site
located in Jericho (Jordan valley) in the West Bank. The area is suffering
from salinity problems where the soil is highly saline (with salinity ranges
from 15 — 22 dS/m), in addition to the saline water available for irrigation
(5.6 — 5.8 dS/m).

Those accessions succeed under salinity condition were selected. Then
in the next year 2008 the selected accessions which succeed under salinity
condition were compared with the local variety Baladi. In the first year, the
plants were planted in rows of 3 m length, with three replicates per accession,
and the rows were distributed randomly in the experiment block. In the
second year, the experiment were a completely randomized block design,
the block’s size was 6 m2, with three replicates per accession. During the
experiment the irrigation water salinity was 5.8 dS/m; during the study, it is
noticed that the soil salinity decreased through the study period from 16.73
ds/m before planting to 12.38 ds/m in the cropping season, while the ESP and
SAR decreased from 16.18% and 13.95 before planting to reach 9.4% and
7.9 in the mid of cropping season, then it increased after the end of cropping
season to 9.9% and 8.3.

The data were statistically analyzed to compare the production parameters
ofthe differentaccessions (seed weight/ m?, number of tillers, number of spikes,
and plant length). The results show that there are no significant differences
between all varieties when compared for number of tillers, number of spikes,
and plant length. In the first year 6 accessions (91/2A, 51/1B, ICARDA 8,
ICARDA 20,186 AD, AD 187) were selected since they have the highest
production parameters. In the second year the results of seeds production (
96.5 g/m? for the local, 106.2 g/m? for 91/2A, 93.8 g/m? for 51/1B, 102.1 g/

Al-Quds Open University\ Palestine
80 Deanship of Scientific Research & Graduate Studies




Investigating different Barley
accessions under Saline
Conditions in Jordan Valley

Nisreen Mansour
Imad Ghannmeh
Ibtisam abu-alhija
Mouhannd Al-Haj Hussein






2nd Day\ Session I11

Environment & Natural Resources

SJ:LC\,—!IJAMJLAJ.L"‘JA:\SJ

Investigating different Barley accessions under Saline Conditions
in Jordan Valley

Nisreen Mansour, Imad Ghannmeh
Ibtisam abu-alhija, Mouhannd Al-Haj Hussein

Potential for integrated biological and chemical control of damping-
off disease caused by Pythium ultimum in tomato plants

Mazen Salman, Ruba Abuamsha







24.

25.

26.

27.

Agricultural Development Challenges Conference in Palestine

The Agriculture Faculty in Cooperation with Qalgilia Branch

Tubail, K.M. 2002. Effect of salinity management on soil and cucumber
yield under greenhouse conditions. The second annual conference for
sustainable agriculture development, 8-10 May, Cairo University,
Agriculture College- Al-Faium branch.

Uda, M.; S.M. Farah; S. Inanaga; Y. Takuchi; and Y. Sugimoto. 2004.
Effect of fertilization on sweet melon under saline conditions 1. Growth
and yield. Sudan Journal of Agriculture Research, 4: 3-11.

Yang, Y.W.; R.J. Newton and F.R. Miller. 1990. Salinity tolerance in
sorghum. I. Whole plant response to sodium chloride in S. bicolor and S.
halepense. Crop Science, 30: 775-781.

Zayed, A.M., 1987. The Influence of Sodium chloride on the ion uptake
and of yield tomato and lettuce growing in hydroponics. PhD, University
of London, Wye College.

Al-Quds Open University\ Palestine

Deanship of Scientific Research & Graduate Studies 75




Agricultural Development Challenges Conference in Palestine

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

The Agriculture Faculty in Cooperation with Qalgilia Branch

FAOQ. 1985. Water quality for agriculture. Irrigation and drainage Paper,
29 Rome.

Flower, T.J. and A.R. Yeo. 1989. Effect of salinity on plant growth and
crop yield. In stress in plant biochemical and physiological mechanism,
Ed. Joe H. Cherry, ATO, ASI Series G: Ecological Sciences, Vol. 19:
101-119, Sepringer-Verlag.

Folegatti, M. V. and F.F. Blanco. 2000. Vegetable development on
grafted cucumber plants irrigated with saline water. Agricola, 57: 451-
457.

Ismail, M.R. 1989. The effect of salinity and vapor pressure deficient on
the growth of tomato (Lycopersicon esculentum Mill). PhD., University
of London, Faculty of Science.

Kaya, C.; D. Higgs; H. Kirnak and 1. Tas. 2003. Ameliorative effect of
calcium nitrate on cucumber and melon plant drip-irrigated with saline
water. Journal, Plant Nutrition, 26( 8): 1665-1681.

Mass, E.V. 1984. Salt tolerance of plants. In: B.R. Christie (Ed.), The
Handbook of Plant Science in Agriculture. Boca Raton: CRC Press.

Ministry of Agriculture. 2005. Annual Statistical Bulletin, General
Directorate.

Mizrahi, Y. and D. Pasternak. 1985. Effect of salinity on quality of
various agriculture crops. Plant and Soil, 89: 301-307.

Munns, R. and A. Termaat. 1986. Whole plant response to salinity. Aust.
J. Plant Physiol., 13(1): 143-160.

Munns R.; P.A. Gardner; M.L Tonnet and H.M. Rawson. 1988. Growth
and  developmentin NaCl-treated plants. II. Do Na or Cl-Concentration
in dividing or expanding tissue determine growth in barely. Aust. J. Plant
Physiol., 15(4): 529-540.

Schwarz, M. 1985. The use of saline water in hydroponics. Soilless
Culture, 1(1): 25- 34.

Steel, R.G.D. and J.H. Torrie. 1980. Principals and procedures of
statistics, A biometric Second Edition pp. 633.

74

Al-Quds Open University\ Palestine
Deanship of Scientific Research & Graduate Studies




Agricultural Development Challenges Conference in Palestine

The Agriculture Faculty in Cooperation with Qalgilia Branch

References:

1.

10.

11.

Abd-AllAH, A.M.; R.A. Jones; A.F. Abou-Hadid and A.S. Smith. 1993.
Salinity stress alters the vegetative and reproductive growth of cucumber
plants. Acta Hort., 323: 411-421.

Al-Harbi, A.R. and S.W. Burrage. 1993. Effect of Cl salinity on growth
of cucumber (Cucumis sativus L.) grown NFT. Acta Hort., (ISHS) 323:
39-50.

Al-Harbi, A.R. 1994. Influence of salinity on growth and nutrients
composition of cucumber plants (Cucumis sativus L.). J. King Saud Uni.
Agric. Sci., 6(2): 263-271.

Al-Sadon, A.A.; M.A. Wahab-Allaha and S.O. Khalil. 2006. Growth,
yield and quality of three cucumber cultivars in relation to type of water
applied at different growth stages. J. King Saud Univ. Agric. Sci., 18(2):
89-102, Ryad.

A.O0.A.C. 1960. Official methods of analysis. 9th ed. Association of
official analytical chemists. Bejamin Franklin Station, Washington, D.
C., P. O. Box 450.

A.O0.A.C. 2004. Official methods of analysis. 24th ed. Association of
official analytical chemists. Bejamin Franklin Station, Washington, D.
C., P. O. Box 450.

Ayers, R.S. and D.W. Westcot. 1985. Water quality for agriculture.
FAOQ., Irrigation and drainage paper, 29, Rev. 1, U.N. Rome.

Blanco, F.F. and B. M. Folegatti. 2005. Estimation of leaf area for
greenhouse cucumber by linear measurements under salinity and grafting.
Sci. Agric. (Piracicaba, Braz), 62(4): 305-30.

Chartzoulakis, K.S. 1994. Photosynthesis, water relation and leaf growth
of cucumber exposed to salt stress. Scientia Horticulturae, 59: 27-35.

Cramer, G.R.; A. Lauchli and V.S. Polito. 1985. Displacement of Ca++
by Na+ from the plasmalemma of root cell. Plant Physiol., 79: 207-211.

Dabuxilatu and M. Ikeda. 2004. Response of soybean and cucumber
plants to NaCl and CaCl2 salinity in nitrate and enhanced ammonium
nutrition. J. Fac. Kyushu Univ., 49(2): 217-224.

Al-Quds Open University\ Palestine

Deanship of Scientific Research & Graduate Studies 73




Agricultural Development Challenges Conference in Palestine

The Agriculture Faculty in Cooperation with Qalgilia Branch

plants (Mizrahi and Pasternak 1985, Zayed 1987 and Ismail 1989).The results
of this study agreed with those of Abd-Allah et al. (1993), Al-Harbi (1994)
and Al-Sadon et al. (2006) each on cucumber.
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Fig. 3. Effect of saline irrigation on fruits quality of cucumber hybrid

during 2007 and 2008 seasons.

A. Fruit dry weight (%)

B. Total soluble solids (TSS %)

Bars in each graph sharing the same letter(s), within a particular group of
means in each characters, are not significantly different using Duncan’s test

at 0.05 level.
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Fig. 3. Effect of saline irrigation on the yield and its components of
cucumber hybrid during 2007 and 2008 seasons.

A. Average fruit weight (gm) B. Total early yield (kg/plant)
C. Total yield (kg/plant) D. Total yield (ton/donum)

Bars in each graph sharing the same letter(s), within a particular group
of means in each character, are not significantly different using Duncan’s test
at 0.05 level.

4. Fruit quality:

Fruit dry weight % (Fig. 4-A) produced a general increase as salinity
increase and early saline irrigation. In this respect, however the changes
among treatments were insignificant, ITS5 and IT4 showed the highest dry
weight percentage. Total soluble solids percentage (Fig. 4-B) showed a trend
of increase than control as salinity increasing and early application. In this
concern, the early saline irrigation was of higher TSS percentage. Treatment
ITS and IT4 significantly produced the highest fruit TSS with insignificant
difference between them in the two seasons. In addition, this increase was
also insignificant and slightly different in the first season only among all
treatments. The increase in dry weight and TSS in fruit as salinity increasing
in the nutrient solution could be attributed to the reduced water uptake by the
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Yield and its components

Average fruit weight (Fig.3-A) oftotal yield produced a general significant
decrease with salinity and early application in the two seasons than control,
where the lowest significant decrease was for IT2 as well as IT3 in the first
season only. In this concern, insignificantly differences were observed between
IT2 & IT3 inboth seasons, where the later and IT4 were insignificantly different
in the second experiment only. In addition, ITS significantly reduced fruit
weight during the two seasons. Total early yield (Fig. 3-B) showed a general
significant decreasing with salinity and early application than control during
the two seasons. Treatment IT2 as well as I'T3 produced the lowest significant
decrease with insignificant difference between it and IT3 in the first season.
Also, the changes detected among IT2, IT4 and IT5 were insignificant, where
the two later treatments and IT3 were insignificantly different in the second
experiment. Total yield kg/plant (Fig. 3-C) and ton/donum (Fig. 3-D) in the
two seasons significantly decreased than control by saline water irrigation and
early application, whereas IT2 significantly produced the lowest decrease. In
this respect, insignificant difference existed between IT2 and IT3 in the first
season and the same aforementioned trend was also noticed among IT3, IT4
and ITS5 in the second season only. The report of FAO (1985) cleared that
yield decreased by 25% at 4.4 dmS/cm soil salinity, where the difference
between FAO report and those of the present study could be attributed to the
different growing media used. The current results were in agreement with
Al-Harbi and Burrage (1993) on cucumber and partially in contrary with
Al-Sadon et al. (2006) that application of saline water after flowering stage
caused, a higher reversed effect on cucumber than early application.
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Fig. 2. Effect of saline irrigation on leaves chemical analysis of cucumber

hybrid During 2007 and 2008 seas
A. Total nitrogen (%)

C. Potassium (%)

ons.
B. Phosphorus (%)
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2. Leaves chemical analysis:

Leaf total nitrogen percentage (Fig. 2-A) generally showed a slight
increase than control in the two sampling dates, where I1T3 was the highest
N content. Phosphorus percentage (Fig. 2-B) was increased by IT2 in both
sampling dates, while IT3 was similar to IT2 in the second date only. On the
other hand, IT4 had the lowest Phosphorus percentage in the two dates than
the others. Potassium percentage (Fig. 2-C) produced a trend of increasing in
the first sampling date, where IT2 and IT3 respectively were of the highest
K content. On the contrary, K had a general trend of decrease with salinity
increase in the second sampling date. Sodium percentage (Fig. 2-D increased
by salinity increase in both sampling dates, whereas T4 and IT5 had the
highest content. Chloride percentage (Fig. 2-E) increased in the first sampling
date as salinity increasing and early application, where IT5 was the highest
content. Moreover, leaf chloride slightly increased in the second sampling
date and IT4 was the highest Cl content. The increase of K might be to Na
in the external solution, which was reported to increase K afflux from the
salt stressed root (Cramer et al 1985). This could be also to the displacement
of Ca from the root membrane by Na, since Ca has an important role on
permeability to K of plasma membrane and prevents the leakage of K from
the root cell (Yang et al. 1990). The present findings were agreed with Al-
Harbi and Burrage (1993), and AL-Harbi (1994), Dibuxilatu and Ikeda (2004)
each on cucumber.
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Fig.1. Effect of saline irrigation on plant growth measurements of
cucumber hybrid during 2000 and 2008 seasons.

A. Leaf area (cm2) B. Leaf dry weight (%) C. Plant fresh weight (kg)

Bars in each graph sharing the same letter (s), within a particular group
of means in each characters, are not significantly different using Duncan’s
test at 0.05 level.
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RESULTS AND DISCUSSION:

1. Plant growth measurements:

Leaf area (Fig. 1-A) generally, showed a significantly decrease with
salinity level increment and early application than control in the two seasons.
Treatment IT2 significantly resulted in the lowest area decrease than
control, where the decrease was insignificant in the first season. In addition,
insignificant changes existed between I'T2 & IT3 in the first season only, while
the differences significant in the second experiment. Moreover, insignificant
differences existed among IT3, IT4 and ITS in the second season only. Leaf
dry weight percentage (Fig. 1-B) showed a general trend of insignificant
decrease with salinity increase and early applications than control in both
seasons, where I'T4 and IT2 respectively produced the lowest leaf dry weight
percentage decrease in both experiments. Plant fresh weight (Fig. 1-C) in
general, was significantly decreased by salinity increase and early application
in the two seasons than control. Treatment IT2 produced the lowest significant
decrease and the opposite was true for IT5 in the second season. In this
concern, insignificant changes were noticed among IT2, IT3 and control in
the first season only. Schwarz (1985) concluded that the inhibiting effect of
salinity on plant growth generally could be attributed to the osmotic effect and
associated reduction in plant water uptake. The leaf growth decrease might be
attributed to water deficit induced by high salinity in root media (Ismail 1989).
In addition, Munns and Termaat (1986) and Munns et al. (1988) concluded
that leaf growth is influenced by hormones produced in the old leaves, or in
root, whereas, NaCl exerts its effect, influencing indirectly the leaf growth.
Although they considered that to be the main effect, it is still possible that
the reduction of leaf growth was a result of decreasing leaf turgor, induced
by water potential decrease. Flower and Yeo (1989) suggested that growth
in leaf turgor was caused by a rapid ion accumulation in leaf apoplast. They
concluded that whether leaf growth reduction was due to changes in hormones
level or turgidity, the consequences were a reduction in leaf photosynthesis
and transpiration, which reduced growth and ions import. The present results
were in agreement with those of Al-Harbi (1994) and Folegatti and Blanco
(2000) on cucumber, and Ueda et al. (2004) on sweet melon.
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3. Yield and its components:

Fruits of every plot were picked twice weekly. Data recorded included:
average fruit weight (gm.) by dividing (total yield)/(total fruits number), early
yield (kg) per plant were fruits of the first 9 harvests, and total yield (kg) per
plant and donum (ton) included the entire harvest period.

4. Fruit quality:

Cucumber fruit dry weight (percentage) determined by drying fruits
at 70 OC for 48 h, and total soluble solids (TSS %) was measured by hand
refractometer (A.O.A.C. 1960).

Data were statistically analyzed according to steel and Torrie (1980),
where means comparison was carried out using Duncan’s multiple range
tests. Means followed by the same letter(s) within columns and rows are not
significantly different at 0.05 level.

Table (1)

The physical and chemical properties of greenhouse soil.

Soil ph EC Cl | NO3 | Mg | Na | K | Sodium adsorption | Sand | Clay | Silt
depth dS/m | me/l | me/l | me/l [ me/l | me/l ratio % % | %
0-10 cm 8 1.991 | 9.8 115 | 12,6124 2 5 96 2 2
10-30cm | 8.7 | 1.527 | 8.8 |103.3| 7.2 | 10.6| 1.3 5.6 96 2 2
Table (2)
The chemical analysis of irrigation water.

Type of EC T.D.S | Chloride | NO3

water umho/cm | mg/Il mg/l mg/l

Fresh water 686 457.3 72.32 87.29

Saline water level 1 2790 1860 738 97.13

Saline water level 2 14990 99933 | 4977.18 | 115.56
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Drip-irrigation system of 4 l/h was used as a modified method of
fertigation and saline water irrigation. The lines of irrigation were 1.5m apart
with drippers spaced at 40 cm at the line. Water requirement was applied 2
and 3 times every week in the first and second season respectively according
to E.Pan.

Fertilization was as follows: Basic dressing of 6m of chicken and cattle
manure mixture and 150 kg of superphosphate (25% P205). In addition,
daily fertilization dose of 0.5 kg/dunum of 13N-7P-20K was applied after 15
days of transplanting for one month only, then the quantity was duplicated till
seasons end.

All vines were thinned to the main system style, where pest control was
as commonly recommended in the commercial production of greenhouse.

Data recorded were as follows:

1. Plant growth measurements:

Collected data concerning vegetative growth was determined in 7
randomly selected plants per treatment replicate-plot as follows: leaf area
(cm2) of the plant stem 11th nod from the ground were measured at 89 and 92
days after transplanting in the first and second season respectively according
to Blanco and Folegatti (2005). Leaf dry weight (percentage) was determined
in the 5th leaf from the top at the aforementioned dates by drying leaves at 70
0C for 48 h. Plant fresh weight (kg) was measured at the aforesaid dates.

2. Leaves chemical analysis:

Elements content were determined two times in the 5th leaf from the
top at 48 and 85 days after transplanting in the first season only. Leaves were
dried at 65 OC for 48 h. Total nitrogen (percentage) was determined in the
concentrate sulfuric acid leaves wet-digest by microkjldhl (A.O.A.C. 2004).
Potassium (percentage) and Sodium (percentage) were measured by filtration
of 1 gm. dried leaves/100 ml distilled water then measured by flamphotometer
model An.A.135 (A.O.A.C. 2004). Chloride (percentage) was determined
in the aforementioned filtrate using silver nitrate (0.0141 gm./l) titration
(A.O.A.C. 2004). Phosphorus was spectrometrically determined by mixing
leaves ash in nitric acid + hydrogen chloride acid (A.O.A.C. 2004).
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MATERIALS AND METHODS:

This investigation was carried out during the seasons of 2007 and 2008 at
El-Shatti Research Station, Palestine Ministry of Agriculture (M.o0.A.), Gaza,
Palestine to study the response of cucumber hybrid 3785 (Cucumis sativus
L.) to different levels of saline irrigation and time of saline water application
und the greenhouse of sandy soil conditions

A greenhouse of 33m in length, 30m in width and 3m in height, was used
in this trial. The thickness of plastic cover was 120 micron.

The physical and chemical properties of the greenhouse soil are presented
in Table (1). In addition, the chemical analysis of irrigation water is shown in
Table (2).

The experiment included 5 treatments, which were combinations of
three levels of saline irrigation and two dates of saline water application as
follows:

1. Fresh water irrigation of EC 0.7 dS/m during the whole season as control
(IT1).

2. Fresh water irrigation till anthesis (23 days after transplanting), then with
saline water of 3 dS/m till the season end (IT2).

3. Saline irrigation of 3dS/m during the whole experiment period (IT3).

4. Fresh water irrigation till anthesis then with saline water of 5 dS/m till
the season end (IT4).

5. Saline irrigation of 5 dS/m during the whole experiment period (IT5).

The experiment layout was latin square design system with five replicates.
The plot area was 8.25 m2 containing 11 plants.

Seeds of cucumber hybrid 3785 were sown in the nursery in ‘23 Sep.
2007 and ‘13 Mar. 2008’ in the first and second seasons respectively. The
transplants were transformed in the greenhouse in ‘16 Oct. 2007° and ‘13 Mr.
2008’ in first and second season respectively and planted at 40 cm apart in
both seasons of study.
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INTRODUCTION:

Cucumber is one of the most important vegetable crops in the Palestinian
territories for local consumption and exportation. It is mainly grown in
greenhouses where the acreage reached 11453 donum (M.o.A. 2005).

Palestine 1s a semi-arid country and most vegetable crops water
requirements are dip-irrigation supplied. As a result of over-population and
over-pumping in Gaza Governorates, several water wells have become of high
salinity. In this regard, NaCl is the prevailing salt due to the interpretation
of seawater with groundwater (the unique water source for agriculture and
domestic use).

Vegetable crops are sensitive to soil salinity, whereas cucumber is
moderate in this concern. Salinity problem is due to salt accumulation in
the root zone to a damaging status, that decrease crops yield. This could be
attributed to the high osmotic pressure, the salinity direct effect that causes
high concentrations of Na+, Cl- & B- ions and nutritional imbalance of salt
solution (Ayers and Westcott 1985).

According to Mass (1984) cucumber yield decreased by 25% after
irrigation with water of 2.9 dS/m. Chartzoulakis (1994) observed a reduction
in cucumber relative yield by 15.9 % for each unit increase of water irrigation
EC above 1.3 dS/m. Folegatti and Blanco (2000) cucumber saline irrigation
at 1.58, 3.08, and 5.13 dS/m linearly affected height, unit of leaf area and leaf
area index were. Tubail (2002) reported that cucumber yield reduced by 5.8%
and 15.3% due to being irrigated once with fresh water followed by twice
with water of EC 3.2 dS/m and treatment of water of the same level during the
whole season respectively. In addition, he observed a significantly increasing
in leaf Na, where the opposite was true for K by amount increase of the saline
water. Kaya et al. (2003) reported a reduction in cucumber yield, dry matter
of fruit and leaf.

This study aims at investigating the effect of irrigation water salinity
levels and application stage on cucumber growth and productivity to save
fresh water for domestic use only.
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Abstract:

This experiment was carried out under a plastic greenhouse of sandy soil
conditions to study the effect of saline irrigation at EC 0.7dS/m fresh water as
a control (IT1), fresh water till the anthesis, then with water of 3dS/m (IT2),
3ds/m during the entire season (IT3), fresh water till the anthesis then with
water of 5dS/m (IT4) and 5ds/m during the entire season (IT5) on growth and
productivity. Cucumber hybrid 3785 was used during 2007 and 2008 seasons.
Vegetative growth as leaf area significantly decreased with salinity and early
application in both seasons, where IT2 in the first season and IT2 and IT3 in
the second experiment had the lowest decrease. Leaf dry weight percentage
insignificantly decreased by salinity and early application, where IT4 and I1T2
caused the lowest decrease in both seasons. Plant fresh weight significantly
decreased in both seasons, where IT5 had the highest decrease, and IT2 and IT3
produced the most significant lowest decrease. Leaf elements content showed
a general total slight N percentage increase than control, where I'T3 caused the
lowest nitrogen. Phosphorus percentage increased by IT2 in first samples and
IT2 and IT3 in the second sample (first and second samples were 48 and 85
days after transplanting), where IT4 decreased P,O; in both samples. Sodium
percentage increased by salinity in both samples, where IT4 and IT5 had the
highest content. Chloride percentage increased in the first sample by salinity
and early application, where IT5 had the highest content. Chloride slightly
increased in the second sample and I'T4 had the highest content. Yield in term
of fruit fresh weight significantly decreased with salinity and early application,
whereas IT2 and IT3 had the lowest significant decrease. In addition, early
and total yield/ plant or donum decreased significantly with salinity increase
and early application, where IT2 as well as IT3 significantly produced the
lowest adversely effect without significantly changes between them in first
season only. Fruit property, as fruit dry weight percentage, generally showed
insignificant increase with salinity and early application, whereas IT5 and
IT4 were of the highest dry weight. TSS increased than control due to salinity
increase and early application, whereas IT5 and 1T4 respectively produced
the significantly highest content in the first experiment only. Additional saline
irrigation schedule management for IT3 and IT4 is recommended.

Key words: cucumber, saline irrigation, fruit property, yield, leaf
elements.
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Conclusions:

¢

Both Hyola varieties have promotional production and good tolerance to
salinity levels under the Palestinian environment.

There are no significant differences between the product parameters of
the two Hyola varieties even though Hyola 43 has higher production
levels when irrigated each day as irrigation interval, while Hyola 60 has
the highest production when irrigation interval is 3 days.

Considering the water use efficiency, Hyola 43 is more efficient in
utilizing water for forage production, while Hyola 60 is more efficient in
utilizing water for seed production.

It is necessary to continue investigating the production of Hyola under
different salinity levels in the Palestinian conditions. In addition, it is a
very important step to repeat the experiment under large scale to check
the results of this experiment.

A socio economical study should be implemented in order to compare

the production of this crop to that of other forage crops traditionally
planted in Palestine.

ACKNOWLEDGMENTS:

The authors highly acknowledge International Centre for Biosaline

Agriculture ICBA, Islamic Development Bank (IDB), OPEC Fund for
International Development (OFID) and International Fund for Agricultural

Development (IFAD) for their financial support, International Crop Research
Institute for Semi Arid Tropics (ICRISAT) for the seed supply of Hyola
varieties.

56

Al-Quds Open University\ Palestine
Deanship of Scientific Research & Graduate Studies




Agricultural Development Challenges Conference in Palestine

The Agriculture Faculty in Cooperation with Qalgilia Branch

43: 1 kg/ m3 for Hyola 60). This indicates that Hyola 43 is more efficient in
utilizing the irrigation water for dry weight production.

Taking the seed production into consideration, the resulted values of
WUE are shown in table 6.
Tabl (6)

WUE for two Hyola cultivars for seed production.

Hyola 43 Hyola 60

irrigation interval | Seed production g/m3 of water | Seed production g/m3 of water

every day 8.37 5.04
every 3 days 2.14 8.80
every 5 days 1.93 6.04

The results show that for Hyola 43, the maximum WUE for seed
production is 8.37 g of seeds / m? of irrigation water while the minimum
WUE is equal 1.93 g of seeds / m? of irrigation water with ratio of 4.33:
1. These results indicate that irrigation interval (which affects the available
water) is highly influencing the seed production of Hyola 43.

In Hyola 60 the maximum WUE for seed production is 8.8 g of seeds /
m3 of irrigation water is achieved when the irrigation interval is 3 days while
the minimum is 5.04 g of seeds / m3 of irrigation water when the irrigation
interval is one day with a ration of 1.75:1.

Comparing the two cultivars, we notice that Hyola 60 is more efficient
in utilizing the irrigation water in seed production (the ration between the
maximum WUE for Hyola 43 and Hyola 60 is 0.95: 1). These results confirm
that Hyola 60 is seed producing cultivar while Hyola 43 is forage producing
cultivar.

Al-Quds Open University\ Palestine

Deanship of Scientific Research & Graduate Studies 55




Agricultural Development Challenges Conference in Palestine

The Agriculture Faculty in Cooperation with Qalgilia Branch

Table (4)
Average dry weight production for the two Hyola cultivars under

the different irrigation intervals.

Hyola 43 Hyola 60

irrigation interval | dry weight kg/m2 | dry weight kg/m?

every day 0.9856 0.45328
every 3 days 0.48 0.53328
every 5 days 0.56 0.37328

Taking into account the total irrigation quantities (827.7 liter/ m?), then
the water use efficiency (WUE) of the two Hyola cultivars could be calculated,
by dividing the production of the plants by the quantities of water used in
irrigation. The computed water use efficiency for dry weight production is
presented in table 5.

Table (5)

The water use efficiency of two Hyola cultivars for dry weight production

Hyola 43 Hyola 60

irrigation interval | dry weight kg/m3 of water | dry weight kg/m?3 of water

every day 1.19077 0.547638
every 3 days 0.57992 0.644291
every 5 days 0.676574 0.450985

The results show that the highest water use efficiency for Hyola 43 (1.19
kg dry weight/ m3 of water) is achieved when the irrigation interval is set to
be one day, which is almost twice of WUE when the irrigation interval is 3
days 0.58 kg dry weight per cubic meter of water.

For Hyola 60 the maximum WUE is 0.64 kg/ m? of water when the
irrigation interval is set to be three days while the lowest WUE (0.45 kg/
m?) is achieved when the irrigation interval is 5 days. The ration between
the maximum and the minimum WUE is 1.2: 1, this indicates that changing
the irrigation interval for Hyola 60 have lower effect than that of Hyola 43.
Comparing with the maximum WUE resulted from the two Hyola cultivars
for dry weight production, we see that for Hyola 43 WUE = 1.19 kg/ m?
while for Hyola 60 WUE = 0.64 kg/ m? with a ratio of 1.69 kg/ m? in Hyola
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It is noticed that Hyola 43 produces a higher plant length where the
average of plant length is equal to "53.3 cm, while it is equal to 49, 67 cm
for Hyola 60. And the dry weight production is 61.6 g/ plant for Hyola 43,
and 33, 33 g/ plant for Hyola 60. The seed production shows different results
where Hyola 60 has higher seed weight production (43.67 g/ row), while it is
41.6 g/ row for Hyola 43.

These results indicate that the both varieties are salinity tolerant, and
could produce economically under this level of irrigation water salinity. The
irrigation interval didn’t significantly affect the plant growth and production,
since the period between the irrigation events (maximum of 5 days). The key
element in determining whether this period will affect the plant growth or not
is the soil water availability, and the plant threshold factor and the salinity
levels. The threshold factor for Hyola is 0.6 (60% of the available water),
with a maximum rooting depth ranging from 1 — 1.5 m (Allen et al, 1999).

Leilah et al., (2002) stated that irrigation canola plants every 14 days
associated with the highest values of water use efficiency. This explains the
minor effect of the irrigation interval in the experiment. But at the same time
the salinity effect should be taken into account. The additional water applied
for leaching eliminates the salinity effect on production in the experiment.

The differences in Production between Hyola 43 and Hyola 60 were
insignificant, and Hyola 43 has higher production. This may be due to the
varieties variation, where the plants could have different response for the
salinity of water and soil. It could be due to the sensitivity to salinity differences
between the two varieties. Hyola 60 is more sensitive to salinity in the early
growth stage. This sensitivity was reflected in the plants length and the dry
weight production. At the same time, Hyola 43 is more sensitive to salinity in
the seed production period. This could explain the results. However there are
no significant differences between the productions of the two varieties

However when considering the water use efficiency, the dry weight
production of the plats of the two cultivars under the different irrigation
interval is shown in table 4, these results are coming from the planting
density (16 plant/ m?) and the average of dry weight production for each
irrigation interval.
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Figure 3

The dry weight production averages of the Hyola 60 under different irrigation intervals.

These results show that the irrigation interval should be designed to be
one day for Hyola 43, and three days for Hyola 60.

at the same time, the production of the two varieties irrigated with the
same water quality (EC = 5.7 dS/m) and soil salinity (EC = 15.4 dS/m) were
compared, the Hyola 43 production parameters when irrigated each day, and
each three days for Hyola 60. This is due to the previous results where the
highest production is achieved under these irrigation interval for each variety,
the comparison is shown in figure 4.
N
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Figure 4
Production comparison of two Hyola varieties under the same irrigation water quality

and same growth environment.
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Table (3)
b. the total weight of seeds/plot (g).

dry weight /plant

irrigation interval | Hayola 43 | Hyola 60
every day 61.60 28.33
every 3 days 30.00 33.33
every 5 days 35.00 23.33
Table (3)
c. The plant length (cm)
plant length (cm)
irrigation interval | Hyola 43 | Hyola 60
every day 53.30 46.67
every 3 days 52.60 49.67
every 5 days 43.60 45.33
é Dry weight /plant
70.00
60.00
50.00
40.00
30.00
20.00
10.00
0.00
every day every 3 days every 5 days
.
Figure 2

The dry weight production averages of the Hyola 43 under different irrigation intervals.

The results show that Hyola 60 has the highest production when the
irrigation interval is set to 3 days (33.33 g/plant of dry weight) as shown in

figure 3.
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However, at the end growth stage start, the water requirements started to drop
down to reach 3.6 mm/day at the end of the season. The results of production
of the two species are shown in table 2(a, b)

Table (2)

Results of Production of the two Hyola species (average of the replicates).
a. Hyola 60, b. Hyola 43

Hyola 60
irrigation interval | plant length (cm) | dry weight g/plant | total weight of seeds g/m?
every day 46.67 28.33 4.17
every 3 days 49.67 33.33 7.28
every 5 days 45.33 23.33 5
Hyola 43
irrigation interval | plant length (cm) | dry weight g/plant | total weight of seeds g/m?
every day 533 61.6 6.93
every 3 days 52.6 30 1.77
every 5 days 43.6 35 1.6

As the statistical analysis of the results for the production parameters
shows, the production of Hyola 43 irrigated each day (6.93 g/m2 of seed
production) is higher than the production under 3 or 5 days irrigation interval
(10.6, 9.6 g/m2 of seed production on consequence). This is obviously clear
from the results (table 3 a, b, c, and, figure 2)

Table (3)
a. the dry weight of the plants (g)

total weight of seeds /m?
irrigation interval | Hayola 43 | Hyola 60
every day 6.93 4.17
every 3 days 1.77 7.28
every 5 days 1.6 5
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In this experiment, the required irrigation quantities were applied to the
treatment; the required quantities were calculated from the daily requirements
and applied to the plants.

Statistical analysis:

All results were subjected to analysis of variance (ANOVA) using the
Genstat-software. The mean separations were calculated by Duncan’s Multiple
Range Test (DMRT) at P< 0.05.

Results and Discussion:

The irrigation requirements for Hyola during the experiment are
shown in figure 1, where the figure shows the irrigation requirements of the
brasica, in mm/ day. These results are coming from the calculated crop water
requirements and the leaching requirements in addition to the irrigation net
efficiency.
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Figure 1. The daily irrigation requirements for Hyola during the experiment
period in mm/day, the starting day is planting date December 15%).
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The figure shows that Hyola is highest water requirements: 8.4 mm/day
occurred in the mid growth period. At this period, the temperature started to
increase and at the same time it is the full growth period. The total irrigation
requirements equal to 827.7 mm.

Al-Quds Open University\ Palestine

Deanship of Scientific Research & Graduate Studies 49




Agricultural Development Challenges Conference in Palestine

The Agriculture Faculty in Cooperation with Qalgilia Branch

Soil and water salinity:

The soil in the experiment area is saline with salinity ranges between 16.7
— 18.4 dS/m in the surface layer (0 -30 cm), 7.45 — 14.6 dS/m in the midd layer
(30 — 60 cm) before planting. The differences in the readings of the soil salinity
result from different soil samples taken from the location. However, during the
experiment the soil salinity was 15.4 dS/m as measured. The irrigation water is
coming from a well pumping from the ground water in the location, the salinity
of the irrigation water used in the experiment was ranging from 5.6 — 5.8 dS/m,
while during the planting period it was 5.7 dS/m.

The evapotranspiration is calculated according to the modified Penman
— Montieth equation (Allen et all, 1999). Whereas the required climatic
parameter are obtained from the direct measurements in the location, and
thus the crop water requirements (CWR) for each treatment was calculated
from the measured data utilizing the FAO CropWat software. The irrigation
requirements were calculated taking into consideration the irrigation net
efficiency and the leaching factor that keep the normal growing with no
reduction in the crop production due to salinity (it was calculated from the
formula of leaching ratio (Ayres and Wescot, 1985).

The irrigation requirements are calculated to be equal to the crop water
requirements plus the calculated leaching ratio. Based on the water salinity
and crop salinity tolerance, the calculated leaching raio is equal to 27%, where
the irrigation water salinity is equal to 5.7 dS/ m. The irrigation method is drip
irrigation with 85% irrigation net efficiency.

The water requirements and irrigation requirements are shown in table 1.
Table (1)

Crop water requirements and irrigation requirements.

Month | Monthly CWR | Daily CWR | Irrigation requirements
mm/month mm/day mm/day
December 39.45 1.27 1.48
January 53.61 1.73 2.01
February 98.02 3.50 4.08
March 143.93 4.64 541
April 68.51 3.81 4.43
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It is expected that increasing the interval between irrigation events under
saline condition reduces the production through subjecting the plants to
water stress. This is one of the key elements of plant production, since it is
directly connected with the water availability in the soil and the quantity of
absorbed water. There is no information about its requirements under the local
Palestinian conditions. Irrigation intervals had significant effects on growth
characters as well as seed and oil yields/ha, (Al-Barrak, 2006).

The irrigation interval is determined by both the availability of water
in soil and in addition by water availability for irrigation. In Palestine, most
of irrigation regimes are on turn irrigation, where there are routes between
farmers and each farmer receives water in his turn. Thus the main determining
factor is not the soil moisture and soil storage rather than the time when water
arrives; mostly it is 3 — 4 days.

The objectives of the following study which was implemented as a part
of ICBA project’s activities, was to investigate the effect of changing the
interval between irrigation events on the production of two Brasica (Hyola
varieties Hyola 60, and Hyola 43), and at the same time to compare the
productivity of these two species under salinity conditions in Palestine.

Materials and Methods:

Location: The experiment was, implemented in Jericho in the
demonstration site of ICBA project in Jordan Valley, where the climate is
hot and dry in summer, and warm and low rainfall in winter with an average
rainfall of 150 mm / year. In this location, the water resources are moderately
saline (EC of irrigation water is around 5.7 dS/m), with the possibility to
blend this water with fresh water.

Planting material:

The experiment design was a completely randomized block design with
split plots, with three replicates per treatment; the two varieties (Hyola 60
and 43) were planted in late November 2007 in plots (6 m? in area with 3*2
meter dimensions) with row spacing of 0.25 meter and 12 rows per plot. The
planting spacing was 25 cm with density of (16 plants/m?). Three different
irrigation intervals (1, 3, 5 days), were applied as experiment treatment.
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Introduction:

In Palestine, the water shortage has become a major issue, and the water
scarcity due to the limited resources is increasing more and more each day. This
is mainly due to the limited resources of water in Palestine and the continuous
population growth (Alhaj Hussein, 2001), however the total available water
resources in Palestine are estimated to be around 159 MCM, while the ratio
between agricultural and domestic use of Palestinian well abstractions is 67%
versus 33%.( Al Yaqoubi, 2007).

Under the current water status in Palestine, shifting toward more
salinity tolerant crops is becoming a very crucial step in water management.
Palestinians are passing through water management crises, due to the water
shortage and the absence of free control of the existing resources. In addition
to that, the existing resources in the eastern aquifer basin have a high potential
salinity due to the geological formation of the basin.

The forage production sector in Palestinian agriculture is weak, as it is
only 4% of the total planted areas in Palestine (PCBS, 2007). The forages
planted do not satisfy the need of the animal feeding. Thus, most farmers
plant forages to feed their animals and reduce the cost of forages (Mansour,
2009).

For the above mentioned two reasons (the urgent need to increase the
forage production to meet the needs of animal feeding, and the need to save
fresh water), the introducing of more salinity tolerant fodders are becoming
a high priority in the Palestinian agricultural sector. Hyola (Prasica Napus)
as forage is a new forage crop in Palestine, and it was introduced through
the activities of Saving Fresh Water through Forage Production under Saline
Irrigation, hence there are no earlier information on the behavior and the
production of this crop under the local Palestinian conditions. It is expected
that Hyola (Prasica Napus) will have promotional production under the
Palestinian conditions since it is tolerant to salinity, and at the same time due
to the presence of salinity in both water and soil, which is a major problem
in the Jordan valley. The Agricultural statistics show that the irrigated area is
only 8.4% out of the total agricultural area ( PCBS, 2007), while there are
many areas which are cultivable, but not planted due to the shortage of water
and the existing of salinity. Thus the expanding of forages is expected to be
in these areas.
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while the minimum WUE is equal 1.93 g of seeds / m3 of irrigation water. For
Hyola 60, the maximum WUE for seed production is 8.8 g of seeds / m> of
irrigation water and the minimum is 5.04 g of seeds / m3 of irrigation water.
The ratio between maximum WUE for the two cultivars is equal to 0.95 g of
seeds / m> for Hyola 43: 1 g of seeds / m3 for Hyola 60. These results show
that Hyola 60 is more efficient in utilizing water for seed production while
Hyola 43 is more efficient in utilizing water for forage production.

Key words: Irrigation interval, Hyola, salinity, fodders, Irrigation
management.
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Abstract:

To evaluate the effect of irrigating with different irrigation intervals of
moderately saline irrigation water (EC = 5.7 dS/m) on two Brasica Napus
L hybrid varieties (Hyola 43, and Hyola 60), planted in saline soils (Soil
EC. = 15.4 dS/m during the experiment) under the Palestinian conditions, a
study was carried out in the National Agricultural Research Station in Jericho
Palestine, during 2007/ 2008 winter season. The treatments were one, 3, and
5 days irrigation intervals, which is similar to farmers’ practices in the local
Palestinian environment. The experiment is completely randomized block
designed with split plots, with 3 replicates per treatment, each replicate is
composed of plots with area of 6 m? (2*3 m), with 16 plants/m2 as planting
density. The irrigation requirements were calculated following modified FAO
Penman — Montieth equation, and leaching fraction was included. The plants
length, the dry weight per plant, and the seed weight were the investigated
parameters. A maximum of 53.3 cm plant length, 61.6 g/ plant of dry weight,
and 6.93 g/m? as produced seeds for Hyola 43 was achieved under one day
irrigation interval. While for Hyola 60 the maximum production was 49.7 cm
of plant length, 33.3 g/ plant of dry weight, and 7.28 g/m? of seed production
achieved when irrigated each 3 days. The analysis of results showed that there
are no significant differences in production between the two varieties of Hyola,
but at the same time Hyola 43 has higher production. It is concluded that for
Hyola 43 the best irrigation interval is one day, and 3 days for Hyola 60.
However, since there are no significant differences between the two varieties,
the water use efficiency for Hyola 43 in regard to dry weight production was
1.19 kg dry weight/ m3 of water is achieved with one day irrigation interval
and the minimum was 0.58 kg dry weight per cubic meter of water when the
irrigation interval is 3 days. For Hyola 60 the maximum WUE is 0.64 kg/ m?
of water when the irrigation interval is set to be three days while the lowest
WUE (0.45 kg/ m3) is achieved when the irrigation interval is 5 days. The ratio
between maximum WUE for the two cultivars is equal to 1.69 kg dry weight/
m3 in Hyola 43: 1 kg dry weight/ m3 for Hyola 60. When computing WUE in
seed production, the maximum WUE for Hyola 43 was 8.37 g of seeds / m3,
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Serum Serum
ltem Carcass % | Giblets % Abdominal | Total edible | triglycerides cholesterol
Fat % parts %
ml/dl

Sig. ns ns ok ns ns *ok
LxS ns ns *k ns ns o

a-b: means in the same column differently superscripted are significantly

different.
*: P<0.05
**: P<0.01

supplementation.

ns: not significant

In conclusion, olive oil sediments could be included in broilers’ diets at
the rate of 6% to improve carcass yield without the necessity for antioxidant
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to the diets which were iso-caloric and iso-nitrogenous. There were also no
anti—nutritional factors reported for olive oil sediments in broiler diets.

The data presented in table (4) indicate that total edible parts of the carcass
were significantly (p<<0.05) increased with 6% oil inclusion. Also, abdominal
fat pad was significantly (p<0.05) decreased as a function of olive oil inclusion
in broiler diet, while, its antioxidants were only effective in reducing the fat
pad % when VE was used. The figures illustrated indicated no clear trend
for factor studied on serum studied variable. Daghir and Tannous (1965)
reported that the addition of either 5 or 10% edible olive oil or crude olive
oil resulted in slightly higher serum cholesterol levels. Ghazalah and Ibrahim
(1996) reported that olive oil added to Muscovi ducks’ diet tended to reduce
that fat pad content of the carcass. Dressing % and serum total lipids and
cholesterol were not affected by olive oil supplementation. El-Deek et al,
(2005), found that dressing % and the abdominal fat % were not affected by
olive oil supplementation to broilers diet.
Table (4)
Main effect of studied olive oil level and antioxidant source on some carcass characteristics
and serum constituent of broilers.

Serum Serum
. i i triglycerides cholesterol
Item Carcass % | Giblets % Abdominal | Total edible gly
Fat % parts %
ml/dl

Olive ail level (L)
Zero 69.4°+0.6 | 4.28+0.08 | 1.15%+0.05 | 74.8+0.5 11044 146310
3% 69.0°+£0.5 | 4.37+£0.09 | 0.92b+0.05 | 74.3b+0.5 137247 1228+11
6% 71.2240.4 | 4.52+0.21 | 0.712£0.04 | 76.42+0.5 119b+4 133b+6
Slg k% ns *kk * kk *kk
Antioxidant source (S)
None 70.2+0.7 | 4.43+0.08 |[1.0526+0.08 | 75.7+0.5 128+8 1052+4
VE 69.3£0.6 | 4.78+0.23 | 1.09%+0.14 | 75.2+0.7 11843 1672+6
Se 69.9+0.6 | 4.06+0.07 | 0.91°+0.08 | 74.8+0.6 11446 112846
VE+Se 70.0£0.7 | 4.2940.11 | 0.642+0.11 | 74.9+0.7 128+9 150b+12
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Live body weight gain (g) Feed conversion ratio (g feed /g gain)
Item

0-2 week | 2-4 week | 4-6 week [ 0-6 week | 0-2 week | 2-4week | 4-6 week | 0-6 week
Antioxidant source (S)
None | 259243 | 688P+15 [ 840+16 | 1787+21 | 1.79%+0.03 | 1.68°+0.03 |2.46+0.05 | 2.06+0.02
VE 256°+7 | 7352414 | 717+19 | 1708+19 | 1.85+0.02 | 1.572+£0.03 | 2.88+0.07 | 2.15+0.02
Se 2528b14 | 746214 | 804+57 | 1802+68 | 1.782+0.05 | 1.552+0.03 | 2.72+0.27 | 2.07+0.08
VE+Se | 246b+2 | 7343+18 | 789+21 | 1769+17 | 1.870+0.02 | 1.58%+0.04 [2.63+0.07 | 2.08+0.02
Sig. * *ok ns ns * *ox ns ns
LxS ok ok ns ns o ok ns ns

a-b: means in the same column within each factor differently superscripted
are significantly different.

*: P<0.05
**: P<0.01

ns: not significant

Daghir and Tannous (1965) found that the inclusion of 5% olive oil in
broiler diets was acceptable as detected in growth the term (live weight gain
and feed conversion ration) while 10% had a negative effect on weight gain
of broilers, either as an edible olive oil or crude olive oil. Crespo and Esteve
—Garcia(2001) found that olive oil at the rate of 6% and 10% had no effect
on final live weight, and feed efficiency of broilers. Bartos (2003) found that
olive oil was comparable to poultry fat and both were better than linseed oil
when added to broilers’ diet. El-Deek et al, (2005) investigated the impact
of different levels (0.0 vs 2.5 and 5.0%) of olive oil when replaced with
the same percentages of the experimental diet or added above it on broiler
performance. Neither, the inclusion or supplementation, significantly affected
growth traits up to 45 days of age. Lauzon (006) reported no daily gain or
feed conversion ratio differences between broilers fed on extra vitamin Eor
100 or300 mg vitamin E diets. Ozkan et al, (2007) reported no effect for both
selenium or and vitamin E on broiler growth performance. There were no
significant differences in the total weight gain and feed conversion rate of
broilers fed on olive oil sediments in the current study that could be attributed
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Starter-Grower diets (0-28 days of age) | Finisher diets (29-42 days of age)
Ingredient / Phase
Control 3% oil 6% oil Control 3% oil 6% oil
CP% 21.0 21.1 21.2 18.1 18.2 18.3
Methionine% 0.50 0.49 0.49 0.39 0.38 0.38
Methionine + Cyst% 0.86 0.86 0.86 0.71 0.71 0.71
Lysine% 1.17 1.18 1.19 0.98 0.98 1.00
Ca% 0.93 0.94 0.95 0.92 0.93 0.94
Available P% 0.42 0.43 0.43 0.37 0.37 0.36

* Supplied per kg of diet: 12000 IU vit. A, 220 vit. D, 10mg vit. E, 2.0mg
vit. K, Img vit. B1, 4mg vit. B2, 1.5mg vit. B6, 10p vit. B12, 20mg vit. B...,
10mg vit. B..., 1 mg vit. B..., 50u vit. B..., 500mg Cholin chloride, 850mg
Zn, 55mg Mn, 30mg Fe, 10mg Cu, 10mg I, 0.1mg Se and 0.25mg Co.

Result and discussion:

Result provided in Table (3) indicate that live body weight gain and
feed conversion ratio were significantly improved (P<0.01) by 6% olive oil
sediments and all forms of antioxidants employed during the 2-4 week phase
of growth, then the effect disappeared on the finisher phase and for the total
growth term.

Table (3)

Main effect of olive oil level and antioxidant source on live weight gain

and feed conversion ratio of broilers.

Live body weight gain (g) Feed conversion ratio (g feed /g gain)
Item

0-2 week | 2-4 week | 4-6 week [ 0-6 week | 0-2 week | 2-4week | 4-6 week | 0-6 week
Olive oil level (L)
zero 257244 | 703516 | 770428 | 1730+33 | 1.8240.03 | 1.64°+0.04 |2.700.09 | 2.130.04
3% 247544 | 715b+11 | 786+35 | 1748+36 | 1.85+£0.03 [ 1.62%+0.03 | 2.71+0.19 | 2.11+0.05
6% 256%+4 | 76010 | 805+29 | 1821426 | 1.79+0.03 | 1.533+0.02 | 2.60+0.09 | 2.03+0.02
Sig. * o ns ns ns o ns ns
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Table (1)
Determined fatty acid profile of olive oil sediments.
Cl14:0 0.49 C18:1 76.37
C16:0 14.42 C18:2 7.04
Others 1.68

The metabolizable energy of olive oil sediments is 8225.3 (me/kg)
following the equations of Wiseman and Salvador (1991).Diets are presented
in Table (2). Data were subjected to factorial analysis using SAS (2001).
Variables having significant differences were compared using Duncan’s
Multiple Range Test (Duncan’s Multiple Range Test (Duncan, 1955).

Table (2)

Integration and chemical composition of the experimental diets.

Starter-Grower diets (0-28 days of age)

Finisher diets (29-42 days of age)

Ingredient / Phase
Control 3% oil 6% oil Control 3% oil 6% oil
Yellow corn 53 44 36 46 40 25
Wheat 12 11 10 20 18 24
Wheat bran 1 8 14 10.2 15.2 21.2
Soybean meal 44% 30 30 30 20 20 20
Olive oil sediments - 3 6 - 3 6
Di-Ca-P 1.50 1.50 1.50 1.25 1.25 1.25
Limestone 1.50 1.50 1.50 1.50 1.50 1.50
Vit. &Min. premix* 0.50 0.50 0.50 0.50 0.50 0.50
NaCl 0.30 0.30 0.30 0.30 0.30 0.30
DI-methionine 0.15 0.15 0.15 0.10 0.10 0.10
L-lysine 0.05 0.05 0.05 0.05 0.05 0.05
Total 100 100 100 100 100 100
Calculated analyses
ME(kcal/kg diet) 2900 2908 2923 2800 2820 2835
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Introduction:

Fats are frequently included in broiler diet to increase the energy density.
Several studies have shown that an increase in the concentration of dietary
fat level produces a decrease in feed intake but does not negatively affect
daily gain, resulting in an improvement in feed efficiency (pmchasov and Nir,
1992).

Olive oil is one of the most widely used vegetable oil for human
consumption in the countries of the Middle East. Few studies have been
carried out to evaluate the response of broiler to olive oil supplementation.
Daghir and Tannous (1965) compared 5 or 10% corn oil, edible olive oil
and crude olive oil in broiler diet. Differences in body weight gain of group
were not significant however, the least gain was observed with feeding 10%
edible olive oil and crude olive oil. El-Deek et al, (2005). Investigated the
impact of different levels (zero, 2.5 or 5.0%) of olive oil when replaced with
the same percentages of the experimental diet or added above it. Neither the
inclusion nor supplementation with significantly affected growth traits. On
the other hand, because of its high content of polyunsaturated fatty acid, olive
oil sediments are prone to auto-oxidation, that may affect the feeding value of
the feed and meat produced. Supplemental antioxidants have been reported
to protect polyunsaturated fatty acids of the diets from oxidation (Haug et al
,2007). This research aimed at studying the effect of the interaction between
dietary olive oil sediments level and supplemental antioxidant source (vitamin
E, selenium and their combination) on the performance of broiler chicks.

Materials and Methods:

Two —hundred eighty eight-one day oil-unsexed Cobb chicks were
distributed among 12 expirmental group of 24 chicks each in three replicates
to study interaction between dietary olive oil sediment level and antioxidant
source (vitamin E,Seor their combination)on growth performance, carcass
traits and some serum constituents of broilers. Olive oil was added at the rate
of zero. 3.0 and 6.0% of the diet. while antioxidants were added at the rate of
80ppm of vitamin E. 0.2 ppm Se ,and 80 ppm of vitamin E + 0.2 ppm Se. The
main fatty acids composition of olive oil sediments were analyzed according
to Paquot and Hautfenne(1985).
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Abstract:

Two —hundred eighty eight, one day old-unsexed Cobb chicks were
randomly distributed among 12 experimental groups of 24 chicks each ,in
three replicates, to study the interaction between dietary olive oil sediments
level and some supplemental antioxidant source (non vitamin E, selenium or
their combination ) on growth performance ,carcass traits and some blood
serum constituents of the broilers. Olive oil sediments were incorporated in
the diet at the levels of zero,3 or 6%.Vitamin E as dl —a —tocopheryl acetate
was supplemented at the rate of 80 ppm selenium at 0.2 ppm as sodium
selenite or their combination at 80 ppm of vitamin E +0.2 ppm selenium (VE).
Neither oil level nor antioxidant source significantly affected the live weight
gain, feed intake or feed conversion ratio of broilers. Also the interaction
between oil level and antioxidant source did not significantly affect any of
these variables. Hot carcass% and total edible part were significantly higher.
While abdominal fat %was significantly lower with feeding 6% oil diet,
while a combination of vitamin E +Se significantly reduced abdominal fat %
compared with other antioxidant forms. Also abdominal fat was significantly
affected by the interaction studied 3% oil fed group had significantly the
highest serum triglycerides and the lowest serum total cholesterol compared
to their counterpart fed by the control or 6% oil diet. Vitamine E fed group
had elevated significantly the serum total cholesterol level, and the interaction
studied significantly affected this variable but had no effect on serum
triglycerides.
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Table (6)
Weight (g) and proportions of tissues in whole carcass and fat depot proportions
in carcass fat in Awassi fattening lambs fed different OC

Group Crude Alkali treated Ensiled | Pelleted | OC type effect
Muscle, g 14518.0a [ 14455.0a |14520.0a |12720.0b | *
Muscle, % 59.5 59.0 60.0 60.0 NS
Bone, g 4267.6a | 4296.0a 4195.2a 3755.6b | *
Bone, % 17.4 17.5 17.3 17.7 NS
Fat, g 2714.0a |[2624.0a 2668.0a | 2144.8b |*
Fat, % 11.1 10.7 11.0 10.1 NS
Subcutaneous fat, % | 27.2a 27.9a 27.0a 23.3b *
Inter muscular fat, % | 60.3a 59.8a 58.6a 55.2b *
Pelvic fat, % 5.8a 5.0a 5.1a 3.5b *
Kidney fat, % 13.3 13.1 13.3 13.2 NS
OMF, g 1310.0 1381.0 1364.0 1390.0 NS
Total body fat, g 4024.0a | 4005.0a 4032.0a 35348b | *
Carcass fat/ TBF, % 67.4a 65.5a 66.2a 60.7b *
TBF/EBW, % 8.9b 9.1b 9.0b 9.1a NS

Means in the same line with different alphabets (a, b) are significantly
different (P < 0.05). NS: not significant (P > 0.05).

e J. Anim. Sci. 82, 3006-3014.
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Table (4)

Slaughter body weight (BW), empty body weight (EBW) and dressing percentages (DP) of
Awassi fattening lambs fed different types of OC

Group Crude Alkali treated | Ensiled | Pelleted | OC type effect
BW, kg 53.0 52.2 52.6 45.2 *
EBW, kg 45.1 43.8 44.7 38.8 *
Carcass weight, kg 24.4 24.5 24.2 21.2 *
Commercial DP, % 46.0 46.9 46.0 46.9 NS
Real DP, % 54.1 55.9 54.1 54.6 NS

Means in the same line with different alphabets (a, b) are significantly
different (P < 0.05). NS: not significant (P > 0.05).

Table (5)
Fresh organs weight (g) and proportion in empty body weight
in Awassi fattening lambs fed different types of OC

Group Crude | Alkali treated [ Ensiled Pelleted | OC type effect
HHEF, g 9540a 9291a 9468a 8588b *
Gut, g 4140a 4310a 4230a 3670b *
Liver, g 1140a 1156a 1190a 1040b *
HL, g 1100a 1198a 1156a 934b *
HHF, % 21.1 21.2 21.2 22.1 NS
Gut, % 9.8 9.8 9.4 9.5 NS
Liver, % 2.5 2.6 2.6 2.7 NS
HL, % 2.4 2.7 2.6 24 NS
Sum of organs, % 35.8 36.3 36.8 36.7 NS

Means in the same line with different alphabets (a,b) are significantly
different (P < 0.05). NS: not significant (P > 0.05).

HHF: hide-head—feet.
HL: heart and lungs
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Table (2)
Chemical composition of crude, alkali treated and ensiled OC fed to Awassi lambs, g/kg DM
Nutrient Crude [ Alkali treated [ Ensiled

Dry matter 900 880 410

Crude protein 52 58 60

Crude fat 50 45 47

ADF 500 400 550

NDF 601 470 630

Ash 123 140 130

Calcium 20.0 21 15.0

Phosphorus 3.0 4.0 2.1

Copper, mg 13.9 14.5 15.8

Table (3)
Effect of OC type on feed intake and body gain of Awassi fattening lambs
Group Crude | Alkali treated | Ensiled | Pelleted | OC type effect

DMI 1968 2025 1760 1687 *
Initial body weight, kg 29.5 28.9 29.8 29.3 NS
Final body weight, kg 53.0a 52.2a 52.6a 45.2b *
Average daily gain, g 335a 332a 325a 227b *
CR 5.38b 5.55b 5.40b 6.5a *

Means in the same line with different alphabets (a, b) are significantly

different (P < 0.05). NS: not significant (P > 0.05). CR, conversion rate.
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Table (1)
The ingredients and chemical composition of experimental feeds incorporated
with OC fed to Awassi fattening lambs, g/kg DM

Ingredient Crude | Alkalitreated | Ensiled Pelleted
Yellow corn 400 400 400 400
Soybean meal 257 257 257 257
Wheat bran 79 79 79 79
Olive cake 149 149 149 149
Ammonium chloride 3 3 3 3
DCP 6 6 6 6
Limestone 17 17 17 17
NacCl 3 3 3 3
Premix* 1 1 1 1
Soapstock 1 1 1 1
Wheat straw 84 84 84 84
Chemical analysis:
(as fed basis)
Dry matter 900 890 890 890
Crude protein 180 180 180 180
ADF 185 145 186 175
NDF 550 480 519 538
Ash 65 64 71 67
Ca 9.1 9.2 9.2 9.3
P 6.2 6.4 6.2 6.4
ME**, kcal/ kg 2780 2810 2800 2790

*composition per 1 kg contained, vitamin A, 2000000 IU; vitamin D3,
40000 IU; vitamin E, 400 IU; Mn, 12.8 mg; Zn, 9.0 mg; I, 1.56 mg; Fe, 6.42
mg; Co, 50 mg; Se, 32 mg plus an antioxidant.

**metabolizable energy; based on tabular values (NRC, 1985).
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materials (Balcells et al., 1993). Mart'inGarc’ia al. (2004b) reported low
levels of VFA, NH3-N and microbial N in continuous fermenters fed dried
olive cake resulted from a two phase centrifugation extraction procedure.
Martin Garcia et al. (2003) reported that the estimated microbial protein
synthesis in the rumen of goats was higher with diets including OC compared
to alfalfa hay. The relative good performance and carcass quality in lambs fed
the ensiled OC was because this type of feed is a good source of Ca, Mg, Cu
and Zn and a moderate source of P and the microbial fermentation of feeds
that can enrich them with vitamins, enzymes and growth factors (Israilides et
al., 1994; Bampidis et al., 2005; Christodoulou et al., 2007; Christodoulou et
al., 2008).

Conclusions:

Replacement of corn in corn-SBM basal diets with crude, alkali treated
or ensiled OC in diets of fattening lambs resulted in similar productive
performance. Olive cake can be incorporated into concentrate mixtures for
growing lambs, at inclusion levels of 149 kg/t, with no adverse effects on
performance or carcass characteristics. Adoption of this option provides the
fattening industry with an inexpensive nonconventional feed ingredient and
reducing the environmental pollution caused by wastes’ disposal in the olive
industry.
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especially on cellulolytic activity (Uceda and Hermoso, 1997; Chiofalo et al.,
2002). However, if included in the right proportion in the diet, as in this study,
there is a great positive effect on lambs’ performance.

Molinaand Aguilera (1988) reported that apparent digestibility of cell wall
components was improved by the alkali treatment which also improved the
metabolizable energy content (Sansoucy, 1985; Molina and Aguilera,1988).
The alkali treated OC resulted in comparable performance values which means
that there is no soap formation as described by (Hadjipanayiotou, 1999).

Lambs were slaughtered at different weights. Then lambs had different
EBW, and carcass weights. These parameters depend on slaughtering BW
(Fehr et al., 1976; Marinova et al., 2001; Mourad et al., 2001; Naser, 2009).
Weights of visceral organs were affected by the treatment of OC. Volatile
fatty acids and other nutrients produced by fermentation in the case of feeding
OC diets were probably the reason behind the visceral organs development.
Heavier mass of some tissues as liver, kidney and gut was expected due to
the high metabolic activity of these tissues (Fluharty and McClure, 1997).
Similarly, the weight of offal components rich in bone and/or with a low
metabolic activity (head, feet and lungs) were also affected (P<0.05) with OC
diet. This result is in contrast with previous research where early maturing
parts (Wallace, 1948; Prud’hon, 1976) are less affected by feeding in growing
animals (Kamalzadeh et al., 1998).

Muscle, bone, and adipose tissue mean weights were significantly
affected by type of OC probably because animals were slaughtered at different
weights. Animals fed the alkali treated, ensiled and the crude OC had higher
carcasses muscle, bone, fat and total body fat compared to other animals.
These results partially opposed the phenomenon that bone is a tissue with
early development in all-animal species and does not depend on feeding at
older ages. On the other hand, muscle and especially fat depots depend on
nutrient utilization (Atti et al. 2004). However, kidney and mesenteric fat
(OMN) fats were the same in lambs among different feeding groups. The
indicated improvement in performance associated with alkali treatment
might be explained by the increase in OM and ADF degradability in sheep
and the stable ruminal NH3-N concentrations in lambs fed by ensiled OC
with poultry manure (Nefzaoui and Vanbelle, 1986). The ruminal values of
NH3-N concentration in sheep offered extracted OC adlibitum were below
the suggested values for good microbial activity in animals fed high fiber
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the proportion of total body fat to lambs empty body weights was the same
(P>0.05) among animals in different OC groups.

4. Discussion:

Laboratory analyses of OC showed comparable values to those associated
with the OC resulted from the traditional olive presses (the three phase
centrifugation extraction procedure, Molina-Alcaide and Y "a™nez-Ruiz, 2008).
Fibrous components vary depending largely on the proportion of stones in
OC (Molina-Alcaide and Y "a™nez-Ruiz, 2008). This study showed that alkali
treatment decreased NDF and ADF by 22 and 20%, respectively. Similar
finding was reported by Nefzaoui and Vanbelle (1986) where a decrease in
NDF and ADF occurred after NaOH treatment.

Most of the information available on intake of OC concerns crude OC
(Aguilera and Molina, 1986; Molina and Aguilera, 1988; Abo Omar and
Gavoret, 1994; Chiofalo et al., 2004; Molina Alcaida, 2005). This study
showed that the lowest intake was observed in lambs fed by the pelleted OC. In
contrast, (Nefzaoui and Vanbelle, 1986) observed higher intakes of extracted
OC in sheep when fed as pellets than as silage. The results of this research
showed a satisfactory consumption of OC by lambs fed by the crude, alkali
treated or ensiled OC compared to the intake by lambs fed by the pelleted
OC. Most of the previous reports suggested satisfactory levels of intake of
crude OC by pregnant and lactating ewes (Aguilera et al., 1992), ensiled by
lactating ewes (Hadjipanayiotou, 1999); pelleted by lactating goats and cows
(Hadjipanayiotou, 1999; Chiofalo et al., 2004) and as feed blocks by growing
lambs and rams (Giozelgiannis et al. 1978; Ben Salem et al., 2000).

The type of olive cake had a significant (P<0.05) effect on lambs’ weight
gain. Lambs fed by the crude, alkali treated or ensiled OC had more (P<0.05)
gain compared to lambs fed by the pelleted OC rations. The treatment of OC
had no advantage regarding body gain compared to the gain in crude OC
lambs. The depressed gain in lambs fed by the pelleted OC rations can be
explained by the low organic matter digestibility associated with pelleting
due to the reduction in particle size resulting in a decrease retention time
in rumen (Molina-Alcaide and Y "a™nez-Ruiz, 2008).These results agree with
previous research (Hadjipanayiotou and Koumas, 1996) in which young ewe
lambs had faster gain as utilized OC silage effectively. The use of high-fat
OC might be constrained by its effect on the rumen microbial population,
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3. Results:

3.1 Chemical composition of OC:

The chemical analysis of the crude, alkali treated and ensiled OC is
presented in table (2). The alkali treatment resulted in about 20% reduction in
both the ADF and NDF fractions of crude fiber.

3.2 Diet intake and lambs’ growth:

DM intake was affected (P<0.05) by the type of OC. Feed intake was
higher (P < 0.05) by lambs fed by the crude, alkali treated or ensiled OC
compared to lambs fed by the pelleted OC diets (Table 2).

The body weight gain and feed conversion ratio were lower (P < 0.05)
in lambs fed by pelleted OC diets than for those receiving other types of OC
diets (Table 2).

3.2 Empty body weight, dressing percentage and offal
weights:

The OC type had significant effects on empty body weight and carcass
weight. These parameters were (P<0.05) higher in lambs fed by the crude,
alkali treated and ensiled OC diet compared to pelleted OC. However, OC
type had no effects on dressing percentage (Table 4). External (hide, head and
feet) and thoracic (lungs and heart) organ percentages were affected by the
type of OC. Lambs fed by crude, alkali treated or ensiled OC had the lightest
(P<0.05) hide, head, feet, liver and gut compared to pelleted OC (Table 5).

3.3 Carcass tissue composition and fat repartition:

The type of OC had significant effects on muscle, bone and adipose tissue
mean weights (Table 6). Animals fed by the crude, alkali treated or ensiled
OC had heavier (P<0.05) muscles, bone and carcass fat compared to lambs
fed by the pelleted OC. Animals of crude, alkali treated or ensiled OC diets
had more subcutaneous, intramuscular and pelvic fats (P<0.05) than those
receiving the pelleted OC diet (Table 6). Total body fat deposition varied
with the OC type. Lambs fed by the pelleted OC had low (P<0.05) body fat
compared to carcass fat deposition in lambs of other OC groups. However,
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parasites and the enterotoxaemia, respectively. Both treatments were applied
subcutaneously at 1 cc dose. Lambs were then assigned randomly to four
experimental fattening diets (12 lambs/treatment). Lambs in each treatment
were fed individually with total mixed rations (TMR, table 1), and each lamb
was considered as an experimental unit. Animals in treatment groups were
fed corn-SBM based rations. Olive cake was incorporated at a fixed level to
all rations. Crude OC was fed to lambs in group 1 (control group); however,
alkali treated, ensiled and pelleted OC was fed to lambs in groups 2, 3 and
4, respectively and in a completely randomized design for 68 days (Table 1).
Rations fed were formulated to meet NRC (1985) standards.

lambs were housed in individual pens (1.5m x1.00 m) with constant
illumination and fed the experimental diets twice daily at 0900and 1700
h. Feed offered and refused was recorded daily. Clean drinking water was
available in plastic buckets. Animal pens were cleaned weekly. Lambs weights
were recorded weekly before the 0900 h feeding. Ingredient composition of
the experimental diets is shown in Table (1).

Samples of individual ingredients and diets were analyzed for CP (AOAC,
1990), DM by oven drying for 48 h at 96 -C, ash by combustion at 550°C for
6 h and fiber fractionation by the procedures of Van Soest et al. (1991).

At the end of the 70 days feeding period, lambs had a 12 h fasting period
after which all lambs were slaughtered. The bodies were skinned; the head and
feet were removed. The carcass was eviscerated and the hot carcass weight
was determined.

The internal organs (liver, kidneys, heart, and skin) were weighed. Cold
carcass weight was determined after chilling for 24 h at 4 -C. The cold carcass
weight and live weight were used for the determination of the dressing
percentage.

2.3 Statistical analysis:

Data were subjected to ANOVA for a completely randomized design using
the general linear procedure of SAS (1989). Differences among treatment
means for significant dietary effect were detected using the LSD procedure of
SAS. Unless otherwise stated, significance was declared at P <0.05.
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al.,1997). All of these reports its potentiality in improving weight gain, intake,
carcass quality in lambs, milk composition, total milk yield also production of
healthier animal products in terms of their fatty acid profile.

Alkali treatments have been shown to improve both metabolizable energy
content (Sansoucy, 1985) and apparent digestibility of cell wall components
(Aguilera and Molina, 1986; Molina and Aguilera, 1988); however, ensiling
may be the best option for improving oil rich OC nutritive value since alkalis
may lead to soap formation (Hadjipanayiotou, 1999).

Several papers have examined the effect of including olive by-products
on animal performance; however, very few studies have addressed the effects
on carcass quality and visceral organs. The objectives of this research are to
investigate the type of OC treatment on the performance and carcass quality
and visceral organs of Awassi lambs.

2. Materials and Methods:

2.1 Preparation of diets:

The fresh OC needed for the whole experiment was obtained from a
traditional olive press factory near the experimental site. A portion of the
fresh OC was spread on a plastic sheet for sun drying. The air-dried crude
OC was temporarily stored to be fed as crude OC and considered as the
control group. Another portion of the crude OC was treated with NaOH as
described by Nefzaoui (1985). The fresh OC was ensiled as described by
Hadjipanayiotou (1999). To produce the pellet, the fresh OC was processed
in a rotational dehydrator operating at 500°C. The dehydrated OC came out
from the dehydrator at a temperature of 70°C and then it was immediately
pelleted at about 80°C and cooled down to a temperature below 20°C, suitable
for stable preserving (Cozzi et al., 2002).

2.2 Animals and experimental design:

Forty eight weaned male Awassi lambs with an initial mean weight
of 29.5 kg (SD=2.3 kg) were used in the experiment. The experiment was
conducted at Zief farm of Hebron University, Hebron city, Palestine after the
approval of the Animal Care and Use Committee. Lambs were treated with
IVOMEC (Merial, USA) and CoglaVac (France) against internal and external
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1. Introduction:

Olive cakes (OC) consist of olive pulp, skin, stone and water. There are
two centrifugation extraction procedures used in olive processing: the two and
the three stage procedures (Molina-Alcaide and Y a™nez-Ruiz, (2008). The
chemical composition of olive cakes differs between these two procedures.
The main difference is the higher moisture and the lower oil content of OC
obtained from the two stage procedure.

The crude protein (CP) content is low and variable (Nefzaoui, 1985;
Abo Omar and Gavoret, 1995; Mart inGarc’1a et al., 2003) and with high
structural carbohydrate content (Nefzaoui and Vanbelle, 1986; Abo Omar and
Gavoret, 1995; Mart'in Garc’ia et al., 2003; Molina-Alcaide and Y a™nez-
Ruiz, 2008).

Rations containing traditional feed ingredients and variable proportions
of OC, were satisfactorily consumed by various animal species (Aguilera et
al., 1992; Hadjipanayiotou, 1999; Ben Salem et al., 2000; Chiofalo et al.,
2004; Christodoulou et al. 2008). However, OC treatment has variable
effects on nutrient composition (Nefzaoui and Vanbelle (1986; Aguilera et
al.,1992; Hadjipanayiotou, 1999; Ben Salem et al., 2000; Chiofalo et al.,
2004; Christodoulou et al., 2008).

Given that the production of olive by-products is seasonal, their usage
in animal feeding over the whole year requires adequate preservation and
storage (Molina-Alcaide and Y a™nez-Ruiz, 2008). The main constraints to
preserve crude OC are its high water and oil contents. However, silage has
been reported to be a simple, cheap, and efficient procedure to preserve OC,
either alone (Hadjipanayiotou, 1999) or with the addition of poultry manure
(Nefzaoui, 1991), conventional feedstuffs (Hadjipanayiotou, 1994), urea (Al-
Jassim et al., 1997) or alkali (Nefzaoui and Vanbelle, 1986).

Different ways to include OC in animal diets have been described,
feeding it fresh (Giozelgiannis et al. 1978), ensiled (Hadjipanayiotou, 1999;
Hadjipanayiotou and Koumas, 1996; Christodoulou et al., 2008) or dried
(Abo Omar and Gavoret, 1995), as a component of concentrate pellets and
multi-nutrient feed blocks (Priolo et al., 2002) or urea treated (Al-Jassim et
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Abstract:

The effects of the type of olive cake (OC) on growth performances and
carcass quality were studied on forty eight Awassi lambs. All lambs were males
with an average body weight of 29.5 kg (S.D. = 2.3 kg) at the beginning of the
experiment. The animals were randomly divided into four groups of 12 lambs
each. Lambs in each group received individually corn-soybean meal (SBM)
total mixed rations. These rations were incorporated with a fixed amount (149
g/kg DM) of OC of different types: crude OC (control group), alkali treated,
ensiled and pelleted. All rations were isonitrogenous and isocaloric. The
growth experiment lasted 10 weeks. In the following week, all lambs were
slaughtered. At the termination of the experiment, lambs fed crude, alkali
treated or ensiled OC rations consumed more feed and gained more weight
(P < 0.05) than those fed the pelleted OC. This same trend was found for the
feed conversion (FC), empty body weights, external (hide, head and feet) and
thoracic organs (heart and lungs), gut and liver weights. Animals given crude,
alkali treated or ensiled OC rations had relatively more (P < 0.01) muscle, fat
and bone (P < 0.05) than those fed pelleted OC rations. Animals fed pelleted
OC had less (P < 0.05) subcutaneous, intramuscular, pelvic fat and total body
fat than those offered the other types of OC. However, kidney and mesenteric
fat weights were comparable among lambs in different OC rations. Results
from this work suggest that the treated OC had no advantages compared to
crude OC in regard to parameters investigated in this research.

Key words:

Awassi lambs; performance; carcass composition; visceral organs
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