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ABSTRACT:
The Morphological and physiological responses of 6 olive cultivars
seedlings namely; “Agezee”, “Koroneiki”, “Picual”, “Nebal”,

“Manzanillo” and “Coratina” to three levels of calcium carbonate in soil

(9.4%, 22% and 38.1% CaCQO3) and two irrigation levels which were 60%

and 30% available water “A.W” were studied during two successive

seasons, 2012 and 2013.The present study was achieved on one-year old
seedlings grown in black plastic bags under saran green house conditions
at the experimental farm of the Fac. of Agric. at Demo, Fayoum, Egypt.

A negative relationship was found between CaCO3% in soil and/or
deficit irrigation on growth Parameters of seedlings (plant height, leaf
area, total shoot length/plant, dry weight/plant, root length density), total
chlorophyll (mg/g fresh weight) and total carbohydrate %.

There were great differences among cultivars in their response to
CaCO3% in soil and drought. The cvs. that were most tolerant are
“Nebal” followed by “Agezee” but “Coratina”, “Koroneiki” and
“Manzanillo” were most susceptible; while “Picual” was intermediate
tolerant.

INTRODUCTION:

Olive is one of the most important fruit crops cultivated in the
Mediterranean area and of increasing interest world-wide. This species has long
been cultivated in marginal lands (Connor and Fereres, 2005 and Therios,
2009).

Nowadays, fruit crop species are more and more influenced by various
kinds of environmental stress. Drought and high lime levels of the soil are the
most important kinds of abiotic stress (koyroetal.2012).

Calcareous soils occupy approximately 30% of the Earth's total land
area. In Egypt, the calcareous soils constitute about 25 —30% of the total area
according to Ministry of Agriculture estimation(2012).This area is one of the
most promising areas for horizontal agriculture expansion in Egypt

Calcareous soil significantly reduced plant height of “Chemlali” olive
although trunk circumference was increment than those grown in clay soil
(Rokba, 1985).

Alcantara et al.(2003) evaluated “Arbequina”, “Cornezueio de jaen”,
“Galega”, “Leccino”, “Lechindesevilla”, “Manzanilla de sevilla”, “Nevadillo
negro” and “Pajarero” olive varieties grown in pots with high calcareous soil
for their tolerance to lime induced chlorosis. They reported that there were
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differences in tolerance among olive cvs. and tolerance can be assessed by the
relative chlorosis and growth parameters. Consequently, the varieties that were
most susceptible were “Leccino”, “Arbequina”, “Lechin de sevilla” and
“Galega” but “Nevadillo negro”, “Pajarero” and “Manzanilla de sevilla” cvs.
was the most tolerant ; meanwhile “Cornezueio de jaen” cv. was intermediate
tolerant.

Gruber and Kosegarten (2002) and Bavaresco et al.(2003) on grapevines
grown in calcareous soil, found that plant growth is often considerably
depressed, impaired formation of new leaves, characterized by a dramatic
reduction in shoot growth and a distribution of dry matter towards to roots.

A high content of total lime in soil may result in the occurrence of
grapevine chlorosis and show a negative effect on its growth, number of leaves,
leaf area and weight of pruning wood. Also, the reduction of plant biomass of
susceptible grapevine plants is related to reduce root growth due to high soil
bicarbonate and to a lower photosynthesis rate which depend by a decrease of
leaf chlorophyll (Diaz et al.2010 and Pavlousek, 2010).

Olive is a species showing a very good tolerance to drought, a severe
stress may sometimes markedly influence qualitative properties and
growth. When using plant material adapted to drought, it is possible to avoid
losses by a severe water stress (Abd-El Samad 1995; and Van leeuwen et al.
2009).

Ben Ahmed et al.(2009) on olive mentioned that shoot elongation was
varied consistently by following water application with values ranging between
33 mm and 353 mm for 20% Evapotranspiration (ETc), between 20 mm and
166 mm for 50% ETc and between 113 mm and 166 mm for 100% ETc.

Chehab et al.(2009)investigated the effect of different irrigation regimes
on carbohydrate partitioning in leaves and wood of “Meski” and “Picholine”
olive cultivars. Concentrations of carbohydrates in leaves and wood were
strongly influenced by the irrigation regime. Ben Ahmed et al.(2008) showed
that Significant differences were found in the soluble sugar content among
cultivars in both leaves and roots according to water regimes.

The main goal of this research is to determine the effects of three levels of
calcium carbonate in soil and two irrigation levels on growth of some olive
cultivars seedlings to identify some cultivars or rootstocks that can bear high
levels of calcium carbonate and drought.

MATERIALS AND METHODS:

This study was planned during two successive seasons (2012 and 2013)
to study the effects of three levels of calcium carbonate (9.4%, 22% and
38.1%CaCO3) and two irrigation levels which were 60% and 30% available
water “A.W” on growth of one-year old seedlings of 6 olive cultivars namely;
“Agezee”, “Koroneiki”, “Picual”, “Nebal”, “Manzanillo” and “Coratina”.
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The present study was achieved under saran greenhouse conditions at the
experimental farm of the Fac. of Agric. at Demo, Fayoum, Egypt. The soils of
the growing media (9.4%, 22% and 38.1% CaCO3) were taken from three
different locations in the same experimental farm according to previous study
on soil (Abdo, 2003).
Physical and chemical characteristics of the soil are shown in (tables, 1&2).
The experiment included the following treatments:

- 9.4 % calcium carbonate (CaCOs) + 60% available water A.W”(wet).
- 9.4 % CaCOs+ 30% “A.W” (dry).

- 22 % CaCOs+ 60% “A.W” (wet).

- 22 9% CaCOgz+ 30% “A.W” (dry).

- 38.1% CaCOgz+ 60% “A.W” (wet).

- 38.1% CaCO3+30% “A.W” (dry).

At last week of January of each season, 15 uniform and healthy one- year
old seedlings of each cultivar were gained for each treatment, divided into 3
replicates (5 seedlings/replicate) and planted individually in black plastic bags
(12 liter) filled with soils utilized as growing media. Al treatments were
fertilized two times per season (in March and June) by nitrogen(Ammonium
sulphate,20.6%N) using 50g./bag/season, Phosphorus (calcium triphosphate
15.5%P) and potassium (potassium sulphate, 48.5%K) were applied at the rates
of 20 and 8g/bag/season, respectively.

The Experiment was designed as factorial experiments in complete
randomized blocks design.
Vegetative growth parameters :

I: Morphological characteristics:
The following characteristics were measured at the end of October of each season.

1.1: Plant height(cm): The length from the soil surface to the highest growing
point of plant.

1.2: Leaf area(cm?):Thirty mature leaves were taken at random from the
middle portion of the shoots/seedling; leaf area was estimated using digital
plan- meter (model Planix, 7).

1.3: Number of shoots/plant: number of secondary branches/plant was counted.

Table(1). Physical properties of the studied soil samples:

Physical characteristics

sample | Particle size distribution Caco; Bulk | Soil moisture
Texture % density |constants %

Sand % | Silt % | Clay% gm/icm® |F. C.[ W.P. [AW

69.7 | 155| 148 o 9.4 153 |14.8| 6.4 | 84

723 | 169 108| |oar | 22 | 156 | 151 68| 8.3

3 62.4 | 21.9| 15.7 38.1 158 | 159 65| 94
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Table(2).Chemical properties of the studied soil samples:
(Soluble cations ECe Soluble anions K P
sample (meg/L) pH (ds/m) (meg/L) N % |mg/kgimg/kg
Ca” |[Mg™| K| Na Cl' |HCO;3 |SO,

1 ]105.2|0.80|1.11)38.0|7.28| 3.6 | 104 | 8.0 |33.0|0.14 |410.7| 35.2

2 159.92|0.84 |1.02| 41.0 | 8.06 | 412 |40.0| 8.0 | 122 |0.056|165.1]| 2.30
3 |75.73| 1.36 |0.98] 46.0 | 8.13 | 45 |440| 4.0 |7550.028|174.6| 1.60

1.4:Shoot length(cm):number of secondary branches/plant were counted and measuring
for each seedling per replicate at the end of October from each season, then total
shoot length per plant was calculated.

1.5:Dry weight of plant (g): one seedling was taken randomly from each replicate to
determine weight of aerial portion (shoots and leaves) and roots, then dried in an
electric oven at 70°C to constant weight to estimate total dry weight of plant.

2. Chlorophyll(mg/g), representative leaf sample consisting of 30 leaves from spring
cycle were taken in October for determination of total Chlorophyll. These pigments
were Extracted by 80% acetone according to Arnon,1949.

3: Total carbohydrate percentage in leaves was determined according to the method
described by Herbert et al.(1971).

4: Root length density(cm/cm3 of soil): at the end of each season, root length of one
seedling/replicate of each treatment were carried out according to Newman, 1966.

5:Statistical analysis. Statistical analysis of the data was carried outaccording to
Snedecor and Cochran (1994). Means were compared using LSD values of
probability at 5% level.

RESULTS AND DISCUSSION:

and 4.95cm? in the Results tabulated in Table (3) revealed that plant height (cm)
affected significantly by calcium carbonate % (CaCOs) in soil, irrigation levels and
cultivars. The highest value of plant height (84.72 cm) was obtained by seedlings grown
at 9.4% calcium carbonate in soil followed in descending order by seedlings grown at
22% and 38.1% CaCOs, respectively. Seedlings received the wet irrigation level
(60%A.W.) gave the higher value of Plant height (89.93cm). Meanwhile, the lowest
value in this respect(65.94 cm) was detected by seedlings exposed to dry treatment
(30% A.W). This trend was true in both seasons.

Comparing the six cultivars under study, it is clear that “Coratina” and
“Koroneiki” seedlings gave the highest significant values of plant height (96.78, 93.00
cm in the first season and 97.36, 93.33 cm in the second season), respectively. While,
"Manzanillo" cv. show the shortest plant 60.39 cm and 57.78 cm in the two studied
seasons, respectively. In this respect, (Rokba,1985) mentioned that the Plant height of
olives grown in calcareous soil decreased comparing with those grown in clay soil.

Results clearly indicated that with decreased calcium carbonate levels in soil, leaf
area increased significantly (Table,4).Seedlings grown at 9.4% CaCOs; gave the biggest
leaf area, but the smallest leaf area was achieved by seedlings grown at highest level of
calcium carbonate. The differences between calcium carbonate levels in leaf area were
significant in the first and second seasons. On the contrary, seedlings of wet treatment
(60% A.W.) gave the highest values of leaf area (5.03cm? in the first season second
season).
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Meanwhile, the lowest values of leaf area were 4.36 cm”and4.20cm? for
seedlings grown under dry treatment in both seasons, respectively. Also, it is
obviously clear from the data in(table,4) that seedlings of “Coratina” and
“Koroneiki” cvs. grown at 9.4% CaCOs; and 60% A.w. gave the highest
significant values of leaf area in the two studied seasons. Meanwhile, seedlings
of “Koroneiki” and “Picual” cvs. grown under dry treatment with the highest
level of calcium carbonate produced the smallest leaf area in the first and second
seasons. In this respect, Peston et al. (2003) on some fruit crops; Gruber and
Kosegarten,( 2002)on grapevines grown in calcareous soil, found that plant
growth is often considerably depressed, impaired formation of new leaves and
restricted leaf growth.

Data presented in (Table,5) show that the number of shoots/plant differed
significantly by different CaCOj3 percentages, irrigation levels and cultivars.
Consequently, seedlings grown at 9.4% CaCOg3 gave the highest number of
shoots/plant followed in descending order by those grown at 22 and 38.1
CaCO3%, respectively. Also, seedlings that received the higher value of
irrigation level produced the highest number of shoots/plant (10.15 shoot in the
first season and 9.91shoot in the second season).Meanwhile, number of
shoot/plant for seedlings exposed to dry treatment decreased significantly by
about 31.03% and 32.90% in the two studied seasons, respectively. Seedlings of
“picual” cv. growing under wet treatment and 9.4 CaCO3;% had the highest
number of shoots/plant. In additions, the lowest number of shoots/plant was
detected by seedlings of “Agezee” cv. grown under higher levels of calcium
carbonate and deficit water.

It is obvious from the data in Table (6) that the highest significant values
of total shoot length/plant was 194.01 cm in the first season and 187.98 cm in
the second season for seedlings grown at 9.4% calcium carbonate. Moreover,
total shoot length/plant of seedlings grown at 22% and 38.1% CaCOgsdecreased
by 16.48 %, 26.38 % in the first season and by 11.14%, 26.58%in the second
season, respectively. Total shoot length per plant decreased significantly by
decreasing irrigation level, seedlings grown
under dry treatments gave the lowest values of total shoot length per plant
(137.74cm in the first season and 129.09cm in the second season) compared with
those growing under wet treatments.

Values of the total shoot length of seedlings for “Agezee”, “Koroneiki”, “Picual”,
“Nebal”, “Manzanillo” and “Coratina” grown at 9.4% CaCO3;% were 159.56, 211.93,
256.08, 165.48, 190.83 and 180.17cm, respectively. This values decreased by about
18.84, 28.04, 23.33, 14.90, 36.24 and 35.52 % when seedling grown at higher level of
calcium carbonate in soil. As well as under dry treatments, the lowest decreasing rates
of total shoot length (19.37 and 25.17%) of “Agezee” and “Nebal” seedlings, while the
higher decreasing rate in this respect was 34.67% of “Koroneiki” seedlings. This trend
was achieved in both seasons.
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Peston et al. (2003) and Bavaresco et al. (2003) reported that the lime
induced-chlorosis of some fruit crops and grapevines grown in high calcareous soil
was characterized by a dramatic reduction of shoot growth. Also, Abd El Samed
(2005) and Ben Ahmed et al. (2009) mentioned that annual shoot elongation
decreased significantly by increasing the rate of water deficit.

Results presented in (Table,7) revealed that seedlings grown at 9.4% calcium
carbonate produced the highest significant values of dry weight/plant (50.11g) in the
first season and (52.37g)in the second season. This values decreased by about17.14%
and 32.53% in the first season and by 15.14% and 30.99% in the second season for
seedlings grown at22% and 38.1%CaCOs, respectively. Also, dry weight affected
significantly by irrigation levels, seedlings grown under dry treatment gave the least
values of dry weight compared with those grown under wet treatment. Seedlings of
“Picual” cv. had the highest significant values of dry weight per plant followed in
descending order by seedlings of “Coratina”, “Koroneiki”, “Nebal”, “Manzanillo” and
“Agezee” cvs., respectively. Significant differences were detected in the interactions
between all the three studied factors (irrigation levels, CaCO3% and cultivars).Also, the
obtained results revealed that seedlings of “Nebal” cv. grown at higher level of calcium
carbonate showed the lowest decreasing rate (21.56%) of dry weight/plant comparing
with seedlings of “Koroneiki” and “Coratina” grown under the same conditions which
were produced the highest decreasing rate of dry weight (42.27, 43.93%), respectively.
This trend was true in the first and second seasons. Previous reports by Alcantara et al.
(2003) reported that there are differences in tolerance among olive cvs. to highCaCO3%
in soil and tolerance can be assessed by the relative chlorosis and growth parameters.
Abd - El Samad (1995) and Ben Ahmed et al. (2009) on olive cvs. mentioned that
Vegetative growth of fruit trees is particularly sensitive to water deficit and there is a
close relationship between moisture and organ enlargement.

Results in Table (8) revealed that total chlorophyll content influenced
significantly by the levels of calcium carbonate, irrigation levels, cultivars. Also, a
negative relationship was found between total chlorophyll in leaves and the percentage
of calcium carbonate in soil. Consequently, leaves of seedlings grown at
38.1%CaCOshad the lowest value of total chlorophyll (4.71mg/g fresh weight). This
value increased by about by about 16.99% and by31.63% for seedlings grown at 22%
and 9.4% CaCOs, respectively. Moreover, leaves of seedlings grown under wet
treatment contained the higher significant value of total chlorophyll compared with
those grown under dry treatment. In addition, significant differences were detected in
the interaction between irrigation levels and cultivars or between CaCOs% and cultivars
only in the first season. Leaves of “Picual” and "Nebal" cvs. grown under wet treatment
with 9.4% CaCO; produced the highest values of total chlorophyll (8.01 and 7.62mg/g
fresh weight), respectively. Meanwhile, the lowest values in this respect (3.23 mg/g
fresh weight) were detected in leaves of "Agezee" cv., grown at 38.1% CaCO; and
30%A.W., respectively. This trend was true in both seasons. Previous reports of Abd El-
Samad (1995) on olive, Abd El-Moteleb (1991)and Shawky et al.(1996) on grapevine
concluded that total chlorophyll in leaves are increased by increasing irrigation level.
Yoseph Levy, (1984)on citrus and Ksouri et al. (2005) and Pavlousek (2010)on
grapevine mentioned that high concentration of bicarbonate in soil reduced leaf
chlorophyll, peroxides enzyme activity and plant biomass.
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Data tabulated in Table (9)showed that total carbohydrates in leaves affected
significantly by the percentage of CaCOs in soil, irrigation level and cultivar. The
higher percentage of total carbohydrates (31.65) was detected by seedlings grown at
9.4%CaCO0O3, meanwhile leaves of seedling grown at soil contained the higher level
of calcium carbonate had the lowest value of total carbohydrates percent. Also,
leaves of seedlings exposed to dry treatment contained 27.21% of total
carbohydrates, this percent increased by 15.91% for leaves of seedlings grown under
wet treatment. Leaves of “Nebal” cv. showed the higher value of total carbohydrate
and the lowest value in this respect was detected in leaves of "Coratina” cv.
Regarding the interaction between the three studied factors, leaves of “Nebal” and
“Agezee” seedlings grown under wet treatment with 9.4% CaCOjscontained the
higher values of total carbohydrate. Meanwhile, leaves of “Agezee” seedlings
grown under higher level of CaCO; and deficit irrigation had the least value in this
respect. This trend was true in the two studied seasons. Chehab et al.(2009) noted
that the concentrations of carbohydrates in leaves and wood of “Meski” and
“Picholine” olive cvs. were strongly influenced by the irrigation regime. A high
content of active and total lime in soil showed negative effect on its growth due to
high soil bicarbonate and lower. photosynthesis rate(Abadia, 1992 and Pavlousek,
2010).

It is shown from the present results tabulated in Table (10) that root length
density decreased significantly by increasing the rates of CaCOjz in soil and
irrigation deficit. Therefore, the highest significant value of root length density
(0.97cm of roots/cm®of soil) was achieved by seedlings grown at 9.4% Cacogin soil,
followed in descending order by those growing at 22% and 38.1%CaCO3 in soil,
respectively. Also, the value of root length density was 0.87 cm/cm? for seedlings
grown under wet treatment, while it was 0.61cm/cm?® of seedlings under dry
treatment. Moreover, root length density differed by different studied cvs.,
seedlings of “Koroneiki” and “Coratina” cvs. produced the lowest values of root
length density. Meanwhile, seedlings of “Nebal” and “picual” cvs. gave the highest
values in this respect. This trend was true in the two studied seasons. Significant
differences were detected between all treatments understudy. Consequently,
seedlings of “Picual” and “Nebal” cvs. grown under wet treatment with 9.4%
CaCOj3 had the highest values of root length density. On the other hand, the lowest
significant values in this respect were achieved by seedlings of “Koroneiki” and
“Picual” grown under dry treatment with higher values of calcium carbonate. This
result is in harmony with Pavlousek, (2010) and Covarrubias and Rombola, (2013).
They found that a high content of total lime in soil reduce root growth and decreased
root biomass of grapevine.

From the previous results, It can be concluded that there are differences in
tolerance among olive cvs. and the tolerance can be assessed by the relative
chlorosis and growth parameters. Chlorosis are indicated by reduced leaf
chlorophyll. Consequently, the cvs. that were most tolerant are “Nebal” followed by
“Agezee” but “Coratina” , “Koroneiki” and “Manzanillo” were most susceptible,
respectively. While “Picual” was intermediate tolerant.

Fayoum J. Agric. Res. & Dev., Vol. 28, No.1, January, 2014



Seif, S.A; etal.,

Teble 9

Fayoum J. Agric. Res. & Dev., Vol. 28, No.1, January, 2014

66



MORPHOLOGICAL AND PHYSIOLOGICAL RESPONSES .................

Teble 10

Fayoum J. Agric. Res. & Dev., Vol. 28, No.1, January, 2014



Seif, S.A; etal,, 68

REFERENCES:

Abd EIl-Moteleb, M.(1998). Response of apple trees to some irrigation
treatments in the new reclaimed soils. Ph. D. Thesis, Ain Shams
Univ., Cairo, Egypt.

Abd EIl-Samad, G.A.(1995).Effect of irrigation regimes on growth, yield and
water use of olive trees. Ph.D. Thesis, Fac.of Agric., Fayoum, Cairo
Univ., Egypt.

Abd El-Samad, G.A.(2005).Water use, growth and productivity of some new
guava strains as affected by different irrigation regimes. Egypt. J.
Hort.32: 41-56.

Abdo, N.M.(2003) Soil and water management of calcareous soils.M. Sc.
Thesis, Fac. of Agric., Fayoum, Cairo Univ., Egypt.

Alcantara,E., Cordeiro A.M. and D. Barranco (2003).Selection of olive
varieties for tolerance to iron chlorosis. J. plant physiol. 160: 1467-
1472.

Arnon, D.l. (1949). Copper enzymes in isolated chloroplast. Poly phenol-
oxidase in Beta vulgais L.- Plant Physiology, 24: 1

Bavaresco, |, Giachino E. and S. Pezutto (2003). Grapevine Rootstocks
Effects on lime-Induced Chlorosis, Nutrient Uptake, and Sourse-Sink
Relationships. Journal of Plant Nutrition, 26:1451-1465.

Ben Ahmed, Ben Rouina, B.and M. Boukhris(2008). Changes in water
relations, photosynthetic activity and proline accumulation in one-
year-old olive trees in response to NaCl salinity. Acta Physiologiae
Plantarum — Acta physiologiae plant, 30, 4, pp. 553-560.

Ben Ahmed, B., Sensoy. S., Boukhris M. and F. Ben Abdallah. (2009).
Changes in gas exchange, proline accumulation and antioxidative
enzyme activities in three olive cultivars under contrasting water
availability regimes. Environ. and Expire. Botany. 67: 345-352.

Chehaba, H.; Mechria, B.; Mariema, F.B.; Hammamib, M.; Ben Elhadjc, S.
and M. Braham(2009). Effect of different irrigation regimes on
carbohydrate partitioning in leaves and wood of two table olive
cultivars cv. Meski and Picholine) Agricultural Water Management;
96, 2, Pp. 293-298.

Connor, J.D. and E. Fereres (2005).The physiology of adaption and yield of
olive. Hort. Rev. 155-229.

Covarrubias, J.l1. and A.D. Rombola (2013).Physiological and biochemical
responses of the iron chlorosis tolerant grapevine rootstock
140Ruggeri to iron deficiency and bicarbonate. Plant Soil, 370: 305-
315.

Diaz, 1., Barron V., del Campillo M.C. and J. Torrent(2010). Testing the
ability of vivianite to prevent iron deficiency in pot grapevine.
Scientia Horticulturae , 123: 464-468.

Fayoum J. Agric. Res. & Dev., Vol. 28, No.1, January, 2014



MORPHOLOGICAL AND PHYSIOLOGICAL RESPONSES ................. 69

Gruber B. and H. Kosegarten (2002). Depressed growth of non chloroitc vine
grown in calcareous soil is an iron deficiency sympotom prior to
leaf chlorosis. J. Plant Nutr. Soil Sci.,165 : 111- 117.

Herbert, D., Philips, P. J. and R. E. Strange (1971).Determination of total
carbohydrates, in methods in microbiology. , J. R. Norris and D. W.
Robbins (Eds) Acad, press, London and New York, 5(B): 209: 344.

Koreak, R.F.(1987) Iron deficiency chlorosis. Hort. Rev.9: 133-186.

Koyro, H., P. Ahmad and N. Geissler (2012). Abiotic Stress Responses in
Plants: An Overview. In: Ahmad, P., Prasad, M.N.V.(eds.)
Environmental Adaptations and stress Tolerance of Plants in the Era
of Climate Changes. 1-28. Springer Science and Business Media.

Ksouri, R.,M. Gharsalli and M. lachall (2005) Physiological responses to
Tunisian grapevine vars. to bicarbonate induced iron deficiency. J.
plant physiol. 162: 335-341.

Pestana , M., A., De-Varennes and E. A.Fari. (2003).Diagnosis and correction
of iron chlorosis in fruit trees: A review. Food agriculture
Environment; 1: 46-51.

Pavlousek,P.(2010). Lime- induced chlorosis and drought tolerance of
grapevine rootstocks. Acta universtatis agriculture et silviculture
mendelianae brunensis, 5: 431-440.

Rokba, A. M(1985) growth and leaf mineral composition of some fruit species
grown in clay and calcareous soils in a greenhouse. Egypt J.
Hort.12:115- 122.

Shawky, 1., M. Abou Rawash, Zenab Behairy, M. Bondok and Maryam,
Moustafa (1996).Growth and chemical composition of grape
transplants as affected by some irrigation. Annals Agric. Sci. Sp.
Issue, 187-201.

Snedecor G. W. and W. G Cochran (1994). Statistical methods, Affiliated
East-West press and lowa State University press, 8" edition.

Syversten J. P.(1985).Interaction of water stress in fruit trees. HortScience,
20:1039-1046.

Therios, 1.N.(2009).0live Crop Production. Science in Horticulture
.vol.18CABIWallingford.UK.

Van Louwen, C., Lerich, O., Renard, O., Tregoat, O. and P. Alla (2000).
Micromor - phometric changes in trunk diameter in relation to mild
water stress in field grown vines.J. Int. Sci. VigneVin. 34: 41-47.

Yoseph Levy (1984). The effect of sprinkler and drip irrigation on lime-induced
chlorosis of citrus. Scientia Horticulturae ; 22. (3). P 249-255.

Fayoum J. Agric. Res. & Dev., Vol. 28, No.1, January, 2014



Seif, S.A; etal., 70
Sligieal Gl cilial (any A Laglsh) sally Aaslgauadl) cililaiuy)
Al Cilially gealls) cilig S (e ddlida
Jaallie Jlan slandy plal Ao il (upa Sal) e (B3l s pams
s —agdl) daaly de )3l 48 — Cill) and

Laglshysall llaial) Auhal (YOIYY 1Y) ouliie Gaense DA Cndl s (gl
At pellabie oIl JlsSe ¢ SUg S wgimne (A sl (e Cilial Aiu DAL Ll sandlls
(Caco3%¥A.) 5 %Y Y %4 £)A 5l asallSll s S che Adlide Cilygine SN, Cand Al
(ol e Wl e %Y ¢ %) () Sligiie (e s
i) cuyedil adg

b e @ ol el Jaras 45l o pudlSll CligyS A e JS O Adls ABle a5ag
) ASES calall sl el JSU AN £ 581 sk )l Aalise el ¢ i) satll cluld s
(AT Al e IS haa g Sl JyslKl) e Gl (ssine A (53l

GlisS Gligive g IS Lghlaial (s2e (b alial) (58 QLA La) sy
Calial culS Loy Slaad JSY) aa (ghamall 4l Jlas Caiall IS as Calaally G5l 0 5l
Jeaill Lanigia JIsSs ciial) oISy . il o Dauboa GliaY) ST llalaally Ll o<lly S,

Fayoum J. Agric. Res. & Dev., Vol. 28, No.1, January, 2014



