IV- RESULTS AND DISCUSSION

Undoubtedly, salinity is considered one of the
most important factor which plays a vital role on plant
growth through its depressive effect on both metabolic
activities and water relations with the various plant
tissues. This the following presentation of results and
discussion dealing with the effect of salinity
concentrations, sodium adsorption ratio (SAR) and
chloride levels (C1:SOj ratio) in saline solutions used for
irrigation on some growth measurements, physiological
aspects and chemical constituents of transplants organs of
both betulaefolia and communis pear rootstocks in the
first experiment. Moreover, response of saline stressed
transplants for two rootstocks. to the foliar spray of some
growth regulators 1.e., (cycocel, benzyladenine, and
pachlobatrazol) were also evaluated.

IV-I- The first experiment:

IV-I-1- Effect of salinity concentrations, sodium
adsorption ratio (SAR) and chloride levels
(C1:SOy ratio) in irrigation water on some
vegetative growth measurements and
chemical contents of the two pear
rootstocks transplants:
IV-1-1-1- Effect on some vegetative
measurements:
Obtained data represented in Tables (2, 3, 4, and
5) show that all studied vegetative growth measurements

which expressed as stem height, stem diameter, root
length, total plant length, number of both leaves and



lateral shoots per transplant and both leaf area and total
leaves (assimilation) area as well as fresh and dry weights
of plant organs (leaves, stems, roots, total plant and
top/root ratio) in response to the three investigated
salinity concentrations (2000, 4000 and 6000 ppm)
combined with two levels from both sodium adsorption
ratio (SAR3 and SAR6) and 2 CI:SO, ratio (low & high)
in saline solutions used for irrigation of two pear
rootstocks  (betulaefolia and communis) transplants
during 2004 and 2005 seasons.

1- Effect on stem height and stem diameter (cm):
A- Specific effect:

Regarding the specific effect of salinity
concentrations on both stem height and stem diameter of
both betulaefolia and communis pear rootstocks
transplants, data presented in Table (2) revealed that all
the three investigated saline solutions i.e., (2000, 4000
and 6000 ppm.) resulted in an obvious decrease in stem
height and stem diameter during the first and second
seasons of study. Such decrease was significant when the
three salt concentrations used i.e., 2000, 4000 and 6000
ppm, were compared to the control (transplants irrigated
with tap water). On the other hand, the saline irrigation
treatment of 6000 ppm in the irrigation water had the
greatest depressive effect on stem height and diameter for
the two pear rootstocks transplants under study. While,
the saline irrigation solution treatment of 2000 ppm.
exhibited the lowest decrease in stem height and
diameter. Meanwhile, the treatment of 4000 ppm salt
concentration was intermediate in  this respect.
Furthermore, the differences between the three salinity
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concentrations were significant as each was compared to
the two other ones. Such trends were true during 2004
and 2005 seasons of study.

The obtained data concerning the specific effect of
salt concentrations in water irrigation on stem height and
diameter are in harmony with those obtained by Kabeel
(1985) on some deciduous fruits seedlings, Bondok ef al.,
(1995-b) on peach transplants, Omar (1996) on apricot
and mango seedlings, El-Naggar (2002) on persimmon
seedlings, Osman (2005) on apple rootstocks and
Darwesh (2006) on pear and apple rootstocks. They
indicated that stem height and diameter reduced with
increasing salt concentration in the irrigation water.

With respect to the specific effect of sodium
adsorption ratio (SAR), data tabulated in Table (2)
displayed obviously that the higher ratio of SAR i.e.,
(SAR6) resulted significantly in decreasing both stem
height and diameter than the lower one (SAR3) in the two
pear rootstocks transplants under study during 2004 and
2005 seasons. These results are in agreement with that
mentioned by Behairy (1984) on Thompson seedless and
American grapevines, Kabeel (1985) on apricot, plum
and Thompson grapevines seedlings, Abd El-Magied
(1998) on bitter almond rootstocks seedlings and
Darwesh (2006) on apple and pear rootstocks transplants.
All reported that increasing SAR ratio from 3 to 6
resulted in a significant reduction in both stem height and
diameter.

Concerning the specific effect of chloride level
i.e., (C1:SO4 ratio) of saline water used for irrigation on
both stem height and diameter, it could be noticed from
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data in Table (2) that, the higher (C1:SO,) ratio resulted
in a significant decrease in both stem height and diameter
as compared to the lower one. Such trend was detected
with the two pear rootstocks transplants during the two
experimental seasons. These results are similar to that
achieved by Kabeel (1985) on some deciduous fruit
species, Omar (1996) on apricot and mango seedlings,
El-Naggar (2002) on persimmon seedlings, Osman
(2005) and Darwesh (2006) on some rootstocks
transplants of apple and pear. They revealed that both
stem height and diameter was decreased significantly by
increasing the level of chloride (C1:SOj ratio) in irrigation
water.

B- Interaction effect:

Referring the interaction effect of the three
investigated factors i.e., salinity concentrations, sodium
adsorption ratio (SAR) and chloride levels in saline water
used for irrigation on both stem height and diameter, the
obtained results in Table (2) show obviously that a
considerable and statistical depressive effect was detected
for both betulaefolia and communis pear rootstocks
during the two seasons of study. In this respect,
combination between the highest salt concentration (6000
ppm) x the higher ratio of SAR (SARG6) x higher chloride
level (CI:SO4 ratio), exhibited the greatest decrease in
stem height and diameter.

However, the lowest decrease in both stem height
and diameter was detected by these rootstocks transplants
irrigated with saline solution of 2000 ppm; SAR3 and
lower chloride level (Cl:SOy ratio) as compared to the
transplants  continuously irrigated with tap water
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(control). Meanwhile, the other combinations treatments
were intermediate with various tendency of variances in
this concern. Such trend was true with both pear
rootstocks transplants during the first and second seasons
of study. The obtained results could be confirmed with
those mentioned by Kabeel (1985), Omar (1996), Abd
El-Magied (1998), Osman (2005) and Darwesh (2006)
on transplants of some deciduous fruit species.

2- Root length and total plant length (cm.):
A- Specific effect:

With respect to the influence of the three
investigated factors under study i.e., salt concentrations,
sodium adsorption ratio (SAR) and chloride levels
(C1:SO4 ratio) on the root length and total plant length
(cm.) of both betulaefolia and communis pear rootstocks
transplants throughout 2004 and 2005 seasons, data
obtained are tabulated in Table (3).

Regarding the root length and total plant length
(cm.) of the two pear rootstocks transplants under study
as affected by the specific effect of different salinity
concentrations, data represented in Table (3) revealed
clearly that the three concentrations of saline solutions
under study i.e., (2000, 4000 and 6000 ppm.) exhibited an
obvious decrease in root length and total plant length
(cm.) during the two seasons of study. Such decrease was
significant as compared to transplants irrigated with tap
water during the two experimental seasons for both two
rootstocks cvs. under study. On the other hand, data show
that the saline solution at 6000 ppm concentration had the
great depressive effect on root length and total plant
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length (cm.) of the two pear rootstock transplants, while
the saline irrigation solution treatment of 2000 ppm
concentration resulted in the lowest decrease in both root
length and total plant length (cm.), whereas the
concentration of 4000 ppm was an intermediate in this
respect. In addition, the differences between the three
investigated salt concentrations were significant as each
was compared to the two other ones during the first and
second seasons for the two pear rootstocks in this study.
In this concern, was found by Omar (1996), Abd El-
Magied (1998), El-Naggar (2002), Osman (2005) and
Darwesh (2006) on some deciduous fruit rootstocks
transplants.

Referring the specific effect of sodium adsorption
ratio (SAR), data as shown in Table (3) displayed
obviously that increasing the level SAR i.e., (SAR6) in
irrigation water resulted in a significant decrease in root
length and total plant length (cm.) than lower one
(SAR3). Such trend was detected during the two seasons
for the two pear rootstocks transplants under this
investigation.

As for the specific effect of chloride levels, it is
quite evident from the present data in Table (3) revealed
that the higher chloride level (increasing C1:SOj ratio) in
saline solution used for irrigation showed very slight
decrease in root length and total plant length (cm.). The
differences between the two chloride levels was
completely absent from the standpoint of statistical
analysis. Such trend was detected for both betulaefolia
and communis pear rootstocks transplants. In addition,
increasing chloride level from low to high resulted in a
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significantly decrease in total plant length in both pear
rootstock during the two seasons of study.

These results concerning the effect of SAR and
chloride level in irrigation water, generally are in
harmony with the finding of Abd-El-Magied (1998), on
bitter almond seedlings, El-Naggar (2002), on Trablos
persimmon  seedlings, Osman (2005) and Darwesh
(2006) on some apple and pear rootstocks transplants.

B- Interaction effect:

Regarding the interaction effect of the three
studied factors in this investigations i.e., salinity
concentrations, sodium adsorption ratio and chloride
levels (C1:SOy ratio) on root length and total plant length
(cm.), data in Table (3) showed clearly that the variable
response of pear rootstocks transplants to the various
combinations of irrigation water used during the two
seasons. The most depressive irrigation solutions on root
length and total plant length (cm.) of pear rootstocks
transplant was in concomitant to that combination
between the highest salinity concentration combined with
the higher level of both SAR and CL:SOy ratios i.e., (6000
ppm x SAR6 x higher Cl: SO, ratio), whereas the higher
decrease in root length and total plant length (cm.) was
resulted. While, three other combinations of the (6000
ppm) saline solutions ranked the second in the increasing
order. Furthermore, the least decrease in root length and
total plant length (cm.) was detected by those pear
rootstock transplants irrigated with the combinations of
the lowest salts concentration, SAR ratio and lower
chloride level i.e., (2000 ppm x SAR3 x low CI: SO,
ratio) as compared to those transplants continuously
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irrigated with tap water (control) during the two seasons
of study. The other combinations treatments came in
between the abovementioned two categories. These
findings are in accordance with those obtained by Omar
(1996) on apricot and mango seedlings, Abd El-Magied
(1998) on bitter almond, El-Naggar (2002) on
persimmon seedlings, Osman (2005) and Darwesh
(2006) on some apple and pear rootstocks.

3- Effect on number of leaves and lateral shoots/
transplant:

A- Specific effect:

Data obtained concerning the specific effect of the
various salts concentrations, sodium adsorption ratio
(SAR) and chloride levels (CL:SOy ratio) on number of
leaves and lateral shoots per transplant of both
betulaefolia and communis pear rootstocks transplants are
represented in Table (4).

Referring the specific effect of salinity
concentrations, it could be noticed from results in Table
(4) that the depression in number of leaves and lateral
shoots/transplant was closely associated with increasing
salt concentration in irrigation water as compared with
the control (tap water) for the two investigated pear
rootstocks during both 2004 and 2005 seasons of study.
Furthermore, all salts concentrations used in this
investigation i.e, (2000, 4000 and 6000 ppm)
significantly decreased number of leaves and lateral
shoots/transplants, since such decrease was more
remarkable with the highest salts concentration 1.e., (6000
ppm), while the 2000 ppm saline solution resulted in the
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lowest decrease in number of leaves and lateral
shoots/transplant  for both studied pear rootstocks
transplants. Meanwhile, the 4000 ppm salts concentration
was in between in this respect. Additionally, the
differences between the three salinity concentrations were
significant as each was compared to the other ones
throughout 2004 and 2005 seasons of study. The obtained
results concerning the specific effect of salts
concentrations in suitability of water irrigation are in
harmony with that found by Kabeel (1985), on some
deciduous fruit species; Prior et al., (1992) and Walker
(1994) on grapevines; Abd El-Magied (1998) on
bitter almond seedlings; El-Naggar (2002) on
persimmon rootstock transplants, Osman (2005) on
some apple rootstocks transplants.

Regarding the specific effect of sodium adsorption
ratio (SAR), results represented in the same Table show
clearly that increasing the level of SAR from lower level
(SAR3) to higher one (SAR6) in irrigation water
exhibited the highest decrease in number of leaves and
laterals per transplant of the two investigated pear
rootstocks during both 2004 and 2005 seasons of study.
Moreover, such decrease was significantly more
depression with the higher SAR than the lower ones, this
trend was detected throughout the two seasons of study.
Similar results in this concern were obtained by Kabeel
(1985) on peach, apricot and grapevine seedlings; El-
Naggar (2002) on Trablos persimmon rootstock
seedlings and Osman (2005) on some apple rootstocks.

With respect to the specific effect of chloride
levels (C1:SO ratio) of saline solution used for irrigation
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on number of leaves and lateral shoots per transplant, it
could be observed from data ambulated in Table (4) that
increasing chloride level from low to high i.e., (higher
CL:SOq ratio) resulted in a slight decrease in number of
leaves and lateral shoots per transplant. On the other
hand, such decrease was not significant, moreover, this
trend was detected during both 2004 and 2005 seasons of
study for both betulaefolia and communis pear rootstocks
transplants. Similar observation was also achieved and
mentioned by Kabeel (1985), on some deciduous fruit
species; Abd El-Magied (1998) on bitter almond
seedlings; El-Naggar (2002) on Trablos persimmon
seedlings and Osman (2005) on some apple rootstocks
transplants.

B- Interaction effect:

Concerning the interaction effect of all studied
factors under this investigation i.e., salts concentration,
sodium adsorption ratio (SAR) and chloride levels
(CL:S04 ratio) in irrigation water on number of leaves and
lateral shoots per transplant, data obtained in the
abovementioned Table (4) show a considerable an
statistical effect of both betulaefolia and communis pear
rootstocks transplants to different combinations of saline
water for irrigation during both 2004 and 2005 seasons of
study. It could be noticed that the highest decrease in
number of leaves and lateral shoots per transplant was
detected by that combination between the highest salinity
concentrations (6000 ppm) and higher levels of both
(SAR6) and chloride (CI:SO4 ratio) i.e., (6000 ppm. x
SARG x high Cl:SO; ratio). Whereas, the lowest decrease
was in concomitant to those transplants irrigated with
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(2000 ppm) saline solution of (SAR3) and lowest
chloride level (low Cl:SO, ratio) as compared to those
transplants irrigated continuously with tap water (control
treatment) during the first and second seasons of study.
Meanwhile, the other remain combinations treatments
were in between the aforesaid two extremes with variable
tendency effectiveness in this respect. The present results
are in a complete agreement with those mentioned by
Kabeel (1985) on some deciduous fruit species; El-
Naggar (2002) on Trablos persimmon seedlings and
Osman (2005) on some apple rootstocks transplants.

4- Effect on leaf area and total leaves
(assimilation) area (cmz) per plant.

A- Specific effect:

With regard to the specific effect of the different
investigated factors in this study i.e., salts concentrations,
sodium adsorption ratio (SAR) and chloride levels
(CI:SOy ratio) on both leaf area (cm®) and total leaves
(assimilation) area (cm?) per plant, data represented in
Table (5) displayed clearly that there was a significant
effect for salts concentrations in irrigation water on the
two aforesaid characters of both betulaefolia and
communis pear rootstocks. However, it was noticed that
both leaf area (sz) and total leaves (assimilation) area
(cm?) per plant described significantly to general with
increasing the salts concentrations in the irrigation water
as compared to the control (tap water) during 2004 and
2005 seasons. Such decrease was significant as the three
salts concentrations (2000, 4000 and 6000 ppm) either
compared each other from one hand or with tap water
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from author. In addition, the most depressive effect was
always in concomitant to the highest salts concentration
i.e., (6000 ppm.). Contrary to that the (2000 ppm.) saline
solution resulted in the lowest decrease, meanwhile the
salt concentration of (4000 ppm.) was intermediate in this
respect. Data obtained are supported with those findings
of Tursunov (1972), Pandey and Divate (1976),
Meligi et al., (1983) and Hatem (1984) on grapevine;
Kaul (1981) Patil and Patil (1982) on pomegranate;
Al-Khateeb (1989) on some fig varieties; Osman
(2005) and Darwesh (2006) on some apple and pear
rootstocks transplants, all they revealed that leaf area
(cm?) and total leaves (assimilation) area (cm?) decreased
with increasing salinity.

Referring the specific effect of sodium adsorption
ratio of saline solution used for irrigation, it could be
observed from data in the same Table that the higher
SAR ratio i.e., (SAR6) exhibited a significant decrease in
both leaf area (cm?) and total leaves (assimilation) area
per plant than the lower one in the two pear rootstocks
under study during both 2004 and 2005 seasons. The
obtained results are in accordance with those reported by
Al-Khateeb (1989) on some fig varieties; Osman
(2005) and Darwesh (2006) on some apple and pear
rootstocks.

Concerning the specific effect of chloride levels
(C1:SO; ratio) of saline solution used for irrigation on
both leaf area (sz) and total leaves (assimilation) area
per plant, data tabulated in Table (5) indicated clearly
that the higher C1:SOy ratio in irrigation water decreased
both leaf area and total leaves (assimilation) area/plant.
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Such decrease was significant for the two studied pear
rootstocks during the two experimental seasons. In this
connection, the findings of Osman (2005) and Darwesh
(2006) on some apple and pear rootstocks was similar to
that abovementioned reported.

B- Interaction effect:

As for the interaction effect of the different
combinations treatments between the three investigated
factors i.e., various salinity concentrations combined with
two levels from both sodium adsorption ration and
chloride levels (C1:SOy ratio) on leaf area (cm?) and total
leaves (assimilation) area per plant (cm?), data obtained
in the same aforesaid Table (5) displayed clearly that the
most depressive effect of irrigation solution on both leaf
area (cm”) and total leaves (assimilation) area per plant
(cm®) was resulted by the combination between the
higher concentration of salt and the higher level of both
SAR and chloride (CI:SO; ratio) i.e., (6000 ppm. x SAR
x high CI:SO, ratio), however the greatest decrease and
the least value of both leaves parameters was recorded.
Whereas, other combinations of 6000 ppm. saline
solutions ranked statistically the second in an increasing
order. Contrary to that, the least depressive effect and the
lowest decrease in both leaf area (cm®) and total leaves
(assimilation) area (cmz)/transplant was  generally
detected by those transplants irrigated with the lower salts
concentration, SAR and chloride level i.e., (2000 ppm
saline solution of SAR3 and low CI:SO, ratio). Such
decrease was significant as compared to those
continuously irrigated with tap water (control). The
remained combinations treatments came in between with
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tendency of variability in their effectiveness. Such trend
was true with both betulaefolia and communis pear
rootstocks transplants during 2004 and 2005 seasons of
study. These results are confirmed with that mentioned by
Osman (2005) and Darwesh (2006) on some apple and
pear rootstocks transplants.

5- Effect on fresh and dry weights of plant organs
(leaves, stems, roots), top/root ratio and
total plant fresh and dry weights:

A- Specific effect:

Obtained data throughout both 2004 and 2005
seasons of study concerning the response of fresh and dry
weight of plant organs (leaves, stems, roots and total
plant) as well as the dry weight of top and top/root ratio
of both pear rootstocks i.e., betulaefolia and communis
pear rootstocks to the specific and interaction effects of
the three investigated factors under study i.e., salt
concentrations, sodium adsorption ratio (SAR) and
chloride levels (Cl:SO, ratio) of irrigation water are
represented in Tables (6, 7, 8, 9 & 10).

Regarding the specific effect of salinity
concentrations, data obtained indicated obviously that all
three investigated concentrations of saline solutions
(2000, 4000 and 6000 ppm.) resulted in an gradual
decrease in both fresh and dry weights of plant organs
(leaves, stem, roots, top and total weight of plant) of both
betulaefolia and communis pear rootstocks transplants
during the two experimental seasons of study. Such
decrease was significant as compared to those pear
transplants irrigated with tap water (control). Since, the
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most depressive effect and the greatest loss in the fresh
and dry weights of plant organs (leaves, stem, roots, top
and total weight of plant) were always concomitant to the
highest concentration of salinity (6000 ppm.), meanwhile
the lowest concentration (2000 ppm.) of saline solution
resulted in the lowest decrease in fresh and dry weights of
plant organs for the two pear rootstocks transplants
during two seasons of study. However, salinity
concentration of (4000 ppm.) was intermediate in this
concern. Furthermore, the differences between the three
salinity concentrations levels (2000, 4000 and 6000 ppm)
were significant as each was compared to the two other
ones for the studied abovementioned measurements of the
two investigated pear cvs. rootstocks during both 2004
and 2005 seasons of study. These results are in confirmed
with the finding of Taha et al., (1972) on some grapevine
cvs., El-Azab et al., (1973) and Nasr et al., (1974) on
pecan seedlings, Aly (1979), Al-Saidi (1980) and Meligi
et al., (1983) on grapevines, Behairy ef al., (1984) on
Thompson seedless and American grapevines, Kabeel
(1985) on some deciduous fruit species, Bondok et al.,
(1995-a) on some peach rootstocks transplants, Osman
(2005) Darwesh (2006) on pear and apple rootstocks.
They indicated that both fresh and dry weights of plant
organs (leaves, stem, roots, top and total weight of plant)
were decreased gradually by increasing the concentration
of salinity in irrigation water.

With respect to the specific effect of sodium
adsorption ratio (SAR), it is quite evident from results
represented in Tables (6, 7, 8, 9 & 10) that increasing
SAR from 3 to 6 in irrigation water resulted in a
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decreasing in both fresh and dry weights of different plant
organs i.e., leaves, stems, roots, top and total plant
weight. Such decrease was significant for the fresh and
dry weights of all abovementioned measurements of
betulaefolia and communis pear rootstocks except with
both stem dry weight of communis rootstock transplants
in 2004 and 2005 seasons and leaf dry weight of both
betulaefolia in the first season and communis rootstock in
the second one, where those decreases were insignificant.
This trend was detected for both the two pear rootstocks
cvs. during the two experimental seasons. These findings
could be supported with those obtained by Behairy ef al.,
(1984) on Thompson seedless and American grapevines,
Kabeel (1985) on some deciduous fruit species, Al-
Khateeb (1989) on fig plants; Omar (1996) on apricot
and mango seedlings, Osman (2005) and Darwesh
(2006) on some apple and pear rootstocks. They revealed
that increasing SAR in irrigation water exhibited a
significant reduction in fresh weights for all plant organs
and in dry weight for most plant organs. However, both
root and total plant dry weight in the first season for the
two pear rootstocks transplants and dry weight of total
plant of communis rootstock in the second season only
showed in significantly differences between high or low
chloride levels in irrigation water, ElI-Naggar (2002) on
Trablos persimmon seedlings.

Referring the specific effect of chloride levels
(CL:SOy4 ratio) of saline solution used for irrigation on
both fresh and dry weights of plant organs under study. It
is quite clear from the present data in Tables (6, 7, 8, 9 &
10) that the higher ratio of chloride level i.e., (high
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C1:SO, ratio) resulted in a significantly in depressing of
all abovementioned studied measurements than the lower
one except with the top dry weight, however the
differences between the two levels of chloride (C1:SO4
ratio) were no significant. Such trend was true in both
two pear rootstocks transplants during the 1 and 2"
seasons of study with some exceptions.

Considering the specific effect of salinity
concentrations on top/root ratio on dry weight basis, data
in Table (9) revealed that obviously, increasing the salts
concentrations in saline solutions used for irrigation water
resulted in an increase in top/root ratio. However, the
highest concentration of salinity i.e., (6000 ppm)
exhibited the greatest value of top/root ratio on dry
weight basis, followed by the 4000 ppm salt
concentration, meanwhile the transplants were irrigated
with both tap water (control) and the concentration of
salinity at 2000 ppm showed the least value of top/root
ratio. Such trend was true for the two pear rootstocks
under study during 2004 and 2005 seasons of study. The
same abovementioned trend was observed with the
specific effect of sodium adsorption ratio (SAR) on
top/root ratio during the first and second seasons of study.

B- Interaction effect:

With regard to the interaction effect of all
investigated  factors under  study ie., salinity
concentrations, sodium adsorption ratio (SAR) and
chloride levels (Cl:SOy4 ratio) on both fresh and dry
weights of plant organs (leaves, stem, roots, top and total
weight of plant) of betulaefolia and communis pear
rootstocks transplants during 2004 and 2005 seasons, data
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presented in Tables (6, 7, 8, 9 & 10) displayed obviously
that a considerable and statistical response, however all
saline  solutions  significantly  decreased  those
measurements in most cases as compared with those of
control in the two seasons of study. Moreover, the most
depressive effect of irrigation solutions on fresh and dry
weights of studied plant organs was in closed relationship
to such transplants of betulaefolia and communis pear
rootstocks irrigated with the highest concentration of
salinity combined with the higher levels of both SAR and
chloride (C1:80, ratio) i.e., (6000 ppm x SAR6 x high
CL:SOjy ratio). On the other hand, the opposite trend was
observed with those transplants of pear rootstocks
irrigated with the lower concentration of salinity, lower
ratio of SAR and the lowest level of chloride i.e., (2000
ppm x SAR3 x low CL:SO4 ratio). Since, the least
reduction in fresh and dry weights of different studied
plant organs were detected by abovementioned treatments
as compared with the control (transplants irrigated with
tap water) during the first and second seasons of study.

In addition, the other combinations treatments
came in between with tendency of variability in their
effectiveness as compared to the abovementioned two
extents. Such trends were detected during the first and
second seasons of study for the two studied varieties of
pear rootstocks transplants. These results are in
accordance with those previously reported by Kabeel
(1985) on some deciduous fruit species, Omar (1996) on
apricot and mango seedlings, Abd El-Magied (1998) on
almond seedlings, El-Naggar (2002) on persimmon
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seedlings, Osman (2005) and Darwesh (2006) on some
apple and pear rootstocks transplants.

From the abovementioned results one may
conclude that the growth of two pear rootstocks
transplants under study i.e., betulaefolia and communis as
being indicated from the values of fresh and dry weights
of plant organs (leaves, stem, roots, top and total weight
of plant) from one hand, and the vegetative growth
measurements i.e., (stem length, stem diameter, number
of both leaves and branches/transplant, leaf area and
assimilation area from the other have been adversely
affected by the application of saline solution which may
lead to the suggestion that salinity induced earliness of
plant senescence, as a result of the accumulation of toxic
levels of some ions (Na" and / or CI') this may an
adaptive mechanism in two pear rootstocks  to
retranslocate excess amount of Na' and/or CI" out of
younger leaves to the older leaves to put them away from
the physiologically active tissue (Winter, 1982).
Whereas, the control plants (non stressed plants) did no
show such decline in their fresh and dry weights of plant
organs, probably because of the balanced ions
composition in their tissue. Also, they were able to
remain physiologically active to the relatively longer
period than the saline one.

Moreover, Bernistein and Hayward (1958)
indicated that the degree of reduction in growth caused by
water stress is the same wither, the total soil moisture
stress is compared mainly of tension or osmotic
components. They suggested that salinity like drought,
may reduce the water potential of plant cells on the point
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that the cells or one or both of its components osmotic
pofential and pressure became limiting to growth.

On the other hand, the reduction in growth
parameters and both fresh and dry weights of different
plant organs (leaves, stem, roots, top and total weight of
plant) of two studied pear rootstocks cvs. irrigated with
any level of salinity (2000, 4000 and 6000 ppm.) might
be attributed to osmotic pressure of the substrate which
may restrict the uptake of water plant roots (Hayward
and Suprr 1943 and Slatyer, 1961), or due to the
disturbance in metabolic pathway of plants as a result of
the adverse effect of salts on enzymatic activities
(Strogonov, 1962). In addition to that, Wadleigh and
Gaush (1944), Greenway (1963) and Delane ef al.,
(1982) suggested that the reduction in growth, fresh and
dry weights of plants was due to drastic changes in the
ion relationships of plants as a result of the adverse effect
of Na* and CI” ions on metabolism or from disturbed
water relations.

[V-I-2- Effect of slat concentrations, sodium
adsorption ratio (SAR) and chloride levels
(C1:SOy ratio) in irrigation water on some leaf
physiological characteristics of two pear
rootstocks:

1- Effect on leaf osmotic pressure (L.O.P.):
A- Specific effect:

Concerning the specific  effect —of salt
concentrations on leaf osmotic pressure, it is clear from
Table (11) that a significant positive relationships was
detected between such character and slat concentration in
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irrigation water. Herein, the value of the leaf osmotic
pressure increased significantly with increasing the salt
concentrations in the irrigation water from tap water up to
6000 ppm in both betulaefolia and communis pear
rootstocks transplants during 2004 and 2005 seasons.
Such results appeared to agree with that obtained by
Ayers (1950), Bernstein (1961) on various plants;
Lioyed and Howie (1989) on Novel orange; Abd El-
Karim (1997) on three grapevines; Abo-El-Khashab
(1997) on peach and olive; Osman (2005) and Darwesh
(2006) on some apple and pear rootstocks transplants. In
this connection, Hayward and Wadleigh (1949)
indicated that the tolerance of plant to salt depends on
its ability to regulate the intake of ions so as to affect
the increase in leaf osmotic pressure L.O.P. without
excessive accumulation of ions. In addition, Slyter
(1961) and Bernstein, (1961 & 1975) stated that
when plant are exposed to osmotic substrances, a
sufficient amount of the substrate is absorbed to
increase the internal osmotic pressure by an amount
equal to the increase in the substrate osmotic pressure.
In this concern, the increase in concentration of the
accumulation and total leaf osmotic pressure L.O.P. of
cell sap for eight orange plants were studied (Abd El-
Rahman ez al., 1971).

With regard to the specific effect of sodium
adsorption ratio (SAR), obtained data in Table (11)
pointed out that the leaf osmotic pressure L.O.P. was
statistically increased with the higher SAR ratio i.e.,
(SAR6), as compared to the lower SAR ratio (SAR3).
This trend was detected for both betulaefolia and
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communis pear rootstock transplants during the two
experimental seasons.

Referring the specific effect of chloride levels
(C1:SOy ratio) of saline solution used for irrigation on leaf
osmotic pressure L.O.P., data in Table (11) showed that
the leaf osmotic pressure L.O.P. was increased
significantly by increasing chloride level (Cl:SO, ratio).
Such trend was detected during 2004 and 2005 seasons
for the two pear rootstocks transplants under study. The
obtained results regarding the specific effect of both SAR
and C1:SO, ratios on leaf osmotic pressure L.O.P are in
general agreement with that previously reported by
Osman (2005) and Darwesh (2006) on some apple and
pear rootstocks transplants

B- Interaction effect:

With regard to the interaction effect of the
different investigated factors i.e., salinity concentrations,
sodium adsorption ratio (SAR) and chloride levels
(C1:SO, ratio) on leaf osmotic pressure L.O.P, data in
Table (11) reveals that specific effect of each
investigated factor was reflected directly on the
interaction effect of its combination. In other words, pear
transplant irrigated with the highest salinity solution
combined with the higher ratio of both SAR and chloride
i.e., (6000 ppm x SAR6 x high CI:SO4 ratio), statistically
exhibited generally the highest value of leaf osmotic
pressure L.O.P. as compared to either other salinity
combinations or control i.e., those continuously irrigated
with tap water. Meanwhile, the least effective irrigation
saline solution on increasing leaf osmotic pressure L.O.P.
was that combination between the lowest salt
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concentration, the lower ratios of both SAR and chloride
i.e., (2000 ppm x SAR3 x low Cl:SO, ratio), where a
relative lower increase over control was resulted. In
addition, the other combinations treatments came in
between with tendency of variability in their effectiveness
as compared to abovementioned two extents. Such trend
was detected throughout the two seasons of study for the
two pear rootstocks transplants. These results are in
conformity with those mentioned by Abd El-Rahman
(1999) on Annona plants; Attia (2002) on some olive
seedlings; Osman (2005) and Darwesh (2006) on some
apple and pear rootstocks transplants, all indicated that
increasing levels of salinity and both SAR and chloride in
water irrigation led to increase the leaf osmotic pressure
L.O.P. in the leaves.

2- Effect on leaf water potential (L.W.P.):
A- Specific effect:

With regard to the specific effect of the different
three investigated factors in this study i.e., (salinity
concentrations, sodium adsorption ratio (SAR) and
Cl:SOq ratio) on the percentage of leaf water potential of
both  betulaefolia and communis pear rootstock
transplants, data obtained in this concern are presented in
Table (11).

Considering the specific effect of different salts
concentrations, the obtained results as shown in Table
(11) declared obviously that all three investigated saline
concentrations i.e., (2000, 4000 and 6000 ppm) resulted
in an obvious decrease in the percentage of leaf water
potential (L.W.P.) throughout 2004 and 2005 seasons of
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study. To clarify this, it was noticed that the percentage
of leaf water potential (L.W.P.) decreased gradually with
increasing salts concentration in irrigation water. Such
decrease in leaf water potential (L.W.P.) was significant
as each concentration was compared to two other ones or
to those of tap water irrigated transplants. On the other
hand, the most depressive effect was in closed
relationship with the highest salinity concentration i.e.,
(6000 ppm) which resulted in the least value of leaf water
potential (L.W.P.) during the two seasons. On the
contrary, the least decrease in leaf water potential
(L.W.P.) % was closely related to the lowest salts
concentration i.e., (2000 ppm) in 2004 and 2005 seasons.
However, the saline solution of the (4000 ppm)
concentration was intermediate in this concern. The
present results were supported by the finding of Divate
and Pandey (1979) on grapevine; Beshir (1982) on fig
transplants; Hatem (1984) on grapevine; El-Hefnawi
(1986) on guava plants. Additionally, Stevens and
Harrey (1990) stated that increasing salinity caused a
decline in leaf water potential. Moreover, the same
observations and results on guava plants were found by
Kaul (1981) who indicated that salt stress reduced plant
water status (especially with SO4) and increased leaf
diffusive resistance.

Concerning the specific  effect of sodium
adsorption ratio on the percentage of leaf water potential,
it could be noticed from the data in the same Table that
increasing SAR ratio from 3 to 6 in saline solution used
for irrigation resulted in a significant decrease in leaf
water potential (L.W.P.) value for both two pear
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rootstocks transplants during 2004 and 2005 seasons of
study.

Referring the specific effect of chloride levels
(Cl:SOy ratio) on the percentage of leaf water potential
(L.W.P.), it is quite clear from data in Table (11) that the
higher CI:80, ratio of saline solution used for irrigation
reduced significantly the leaf water potential (L.W.P.) %
as compared to the lower Cl:SO, ratio. Such trend was
detected with the betulaefolia and communis pear
rootstock transplants in the two experimental seasons.

The obtained results regarding the specific effect
of both SAR and Cl:SO, ratios are in accordance with
that previously reported by Osman (2005) and Darwesh
(2006) on some apple and pear rootstocks, who revealed
that the percentage of leaf water potential decreased
significantly with raising levels of both SAR and CL:SO,
ratios in saline solutions used for irrigation.

B- Interaction effect:

Considering the interaction effect of the three
investigated factors under study i.e., salts concentrations
sodium adsorption ratio and chloride level) on the leaf
water potential (L.W.P.), obtained results in Table (11)
displayed clearly a variable response of both pear
rootstocks transplants (betulaefolia and communis pear
rootstocks) to the different combinations of irrigation
water solutions used during 2004 and 2005 seasons of
study. However, the most depressive effect on leaf water
potential (L.W.P.) was resulted by two pear rootstocks
transplants irrigated with combination between the
highest salt concentration and higher ratio of both SAR
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of study. However the saline solution 2000 ppm of
irrigation water exhibited the lowest decrease, meanwhile
the saline irrigation treatment of 4000 ppm salts
concentration in irrigation water was intermediate in this
concern. Moreover, the differences between the three
salinity concentrations (2000, 4000 and 6000 ppm) were
significant as each was compared to two other ones from
one hand and as compared to those of tap water irrigated
(control) transplants from the other during both 2004 and
2005 seasons of study. These results could be confirmed
with the finding of many investigators, Bernstein (1961)
on various plants; Fenn ef al., (1970) on avocado plants;
El-Hefnawi (1986) on guava seedlings; Osman (2005)
and Darwesh (2006) on some apple and pear rootstocks
transplants.

With respect to the specific effect of sodium
adsorption ratio (SAR), data as shown in the same Table
(12) displayed obviously that higher ratio of SAR i.e.,
(SAR6) resulted significantly in decreasing the
percentage of leaf relative turgidity (L.R.T.) than the
lower one i.e., (SAR3) during the first and second
seasons of study.

Referring the specific effect of chloride levels
(CL:SOj4 ratio) of saline solution used for irrigation on the
leaf relative turgidity (L.R.T.) percentage, it could
observed from data in Table (12) that higher level of
(CL:SOy4 ratio) resulted in a significant decrease in leaf
relative turgidity (L.R.T.) percent than the lower one in
two seasons of study.

These findings regarding the specific effect of both
SAR and Cl:SO; ratio on the percentage of leaf relative
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turgidity are in harmony with those obtained by; Osman
(2005) and Darwesh (2006) on some apple and pear
rootstocks transplants.

B- Interaction effect:

Considering the interaction effect of the three
investigated  factors under  study i.e., salinity
concentrations, sodium adsorption ratio (SAR) and
chloride levels (C1:SO, ratio) on the leaf relative turgidity
(L.R.T.) data are presented in Table (12) showed clearly
that a considerable and statistical effect in the two
seasons of study, whereas the least values and the most
depressive irrigation solution on the leaf relative turgidity
(L.R.T.) percent of both betulaefolia and communis pear
rootstock transplants was always in concomitant to that
combination between the highest salts concentration with
the higher level of both SAR and CL:SO, ratio i.e., (6000
ppm X SAR6 x high C1:SO, ratio). Contrary to that, the
lowest decrease in the percentage of leaf relative turgidity
(L.R.T.) was resulted by pear transplants irrigated with
the lowest salinity concentration with the lower levels of
both SAR and chloride i.e., (2000 ppm saline solution x
SAR3 x low Cl:SO, ratio), as compared to the control
(tap water irrigation) during both 2005 and 2006 seasons
of study. On the other hand, other combinations
treatments came intermediate the abovementioned two
extents in the two seasons. these results are in accordance
with those reported by El-Hefnawi (1986) on some
guava seedlings; Osman (2005) and Darwesh (2006) on
some apple and pear rootstocks transplants.

4- Effect of on leaf succulence grade (L.S.G.):

Obtained results during both 2004 and 2005
seasons of study concerning the response of leaf
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succulence grade (L.S.G.) to the specific and interaction
factors under study are presented in Table (12).

A- Specific effect:

With respect to the specific effect of salts
concentrations on leaf succulence grade (L.S.G.) of both
betulaefolia and communis pear rootstock transplants,
data obtained in Table (12) displayed obviously that leaf
succulence grade was significantly affected by all three
salinity concentrations under study. However, decreasing
the salts concentrations in the irrigation water resulted in
decreasing in leaf succulence grade (L.S.G.) of the two
studied pear rootstocks transplants as compared to the
transplants continuously irrigated with tap water (control)
throughout the first and second seasons of study. The
obtained results are in harmony with those achieved by
El-Hefnawi (1986) on guava seedlings; Nomir (1994) on
Kaki plants; Osman (2005) and Darwesh (2006) on
some pear and apple rootstocks transplants.

Concerning the specific effect of sodium
adsorption ratio (SAR) on leaf succulence grade (L.S.G),
data obtained in the same Table showed clearly that
increasing SAR from lower ratio i.e., (SAR 3) to higher
ones ie., (SAR 6) exhibited decreasing the leaf
succulence grade (L.S.G.) for both betulaefolia and
communis  pear  rootstock  transplants. Such
abovementioned decrease was slight and not significant
during the two experimental seasons of study.

Referring the specific effect of chloride levels (CL:
SO, ratio) of saline solution used irrigation on leaf
succulence grade (L.S.G.). It could be noticed from data
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tabulated in Table (12) that the same trend of SAR was
observed with the chloride levels. in the other words, the
leaf succulence grade (L.S.G.) decreased slowly with
increasing the chloride level from lower (Cl : SO, ratio)
to higher ones, however this decrease was insignificant
during both 2004 and 2005 seasons. These results
regarding the specific effect for both SAR and Cl : SO,
ratio are in a partial coincidence with findings of Nomir
(1994) on Kaki plants and both Osman (2005) and
Darwesh (2006) on some pear and apple rootstocks
transplants.

B- Interaction effect:

Considering the interaction effect of the three
investigated factors i.e., salts concentrations, SAR and
chloride levels (Cl:SO, ratio) on leaf succulence grade
(L.S.G.) of both betulacfolia and communis pear
rootstock transplants, obtained results tabulated in Table
(12) revealed clearly that the lowest value of leaf
succulence grade (L.S.G.) was generally associated with
both betulaefolia and communis pear rootstock
transplants grown under salts stress condition especially
with transplants irrigated with the highest concentration
of saline solution combined with the higher ratio of SAR
e, (6000 x SAR 6) regardless of the (Cl:SO, ratio).
Contrary to that the highest value of leaf succulence
grade (L.S.G.) was always in concomitant with tap water
(control). In addition to that, other combination
treatments were in between the abovementioned the two
extremes with no significant differences between the
most of treatments under study. Such trend was detected
throughout the first and second seasons of this
investigation. These results are in agreement with those
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of other researchers El-Hefnawi (1986); Nomir (1994),
Osman (2005), Darwesh (2006) on guava, Kaki and
some apple and pear rootstocks transplants. All stated that
leaf succulence grade (L.S.G.) was affected by increasing
salts concentrations regardless the ratio of both sodium
adsorption ratio or chloride levels (Cl:SOj; ratio) in saline
solution used for irrigation.

[V-I-3- Effect of the different salts concentrations,
sodium adsorption ratio (SAR) and chloride
levels (Cl:SO4 ratio) in irrigation water on
some chemical constituents:

Regarding the response of some chemical
constituents i.e., leaves photosynthetic pigments, shoots
total carbohydrates content, leaf praline content and
leaves mineral composition to the specific and interaction
effects of three investigated factors under study i.e., (salt
concentrations, SAR and chloride levels) in irrigation
water on both betulaefolia and communis pear rootstocks
transplants throughout 2004 and 2005 seasons of study
are tabulated in Tables (13 to 20).

1- Effect on leaves photosynthetic pigments (leaf
content of chlorophyll A, B and carotenoids):

Results obtained are represented in Table (13 and
14) concerning the specific and interaction effects of the
different three studied abovementioned factors on the
leaves content of chlorophyll A and B as well as
carotenoids content in both two pear rootstocks under
study during the first and second seasons of study.

A- Specific effect:

With respect to the specific effect of the different
concentrations of salt, in saline solutions used for
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irrigation on some leaf pigments i.e., (chlorophyll A, B
and carotenoids), data obtained in Tables (13 & 14)
showed clearly that a negative relationship was observed
between all three investigated (2000, 4000 and 6000
ppm) saline solutions and leaf content of pigments
(chlorophyll A, B and carotenoids). However, all salinity
concentrations abovementioned resulted was an obvious
decrease in leaf chlorophyll A and B as well as
carotenoids content of both betulaefolia and communis
pear rootstocks transplants during the two seasons. Such
decrease was significant as compared to those of tap
water irrigated transplants (control). It could be noticed
generally that a gradual decrease in leaf pigments content
such was shown as salinity in irrigation was increased
during the two seasons. Moreover, data revealed that the
most depressive effect was always related with the
highest salts concentration (6000 ppm), however the
highest values and the lowest decrease in this concern
was resulted by the (2000 ppm) saline solution. Since, the
(4000 ppm) salts concentration in irrigation water was
intermediate. Also, it could be observed that the
differences between the three salinity concentrations were
significant as each was compared to the two other ones
with chlorophyll A, B and caroteinoids content of two
pear rootstocks leaves during 2004 and 2005 seasons.
Therefore, it could be stated that, salinity reduced
severely the photosynthetic pigments content in both
betulaefolia and communis pear rootstocks transplants.
These results are in agreement with those findings of
Pandey and Divate (1976), Salem (1981) and Hatem
(1984) on grape who reported that green pigments
content (chlorophyll A and B) and caroteinoids were
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decreased with increasing salinity. Also, Kabeel
(1985) on some deciduous fruit species, Attia (1994),
Osman (2005) and Darwesh (2006) on some apple and
pear rootstocks, all they mentioned that the salt
concentration in irrigation water decreased significantly
total chlorophyll content as compared with those of the
control (transplants were irrigated with tap water).

With regard the specific effect of sodium
adsorption ratio of saline solution used for irrigation in
suitability of water for irrigation on both chlorophyll A
and B as well as caroteinoids content in both betulaefolia
and communis pear rootstocks transplants leaves, it is
quite evident from data in the same Tables that,
increasing sodium adsorption (SAR) from 3 to 6 in
irrigation water resulted significantly in decreasing in
photosynthetic pigments of leaves (chlorophyll A & B
and caroteinoids) compounds in studied two pear
rootstocks transplants during both 2004 and 2005
seasons.

As for the specific effect of chloride levels
(C1:SO; ratio) of saline solution used for irrigation on the
leaves content from chlorophyll A, B and caroteinoids in
the two investigated pear rootstocks transplants. It could
be observed from results tabulated in the aforesaid two
Tables that the higher ratio of chloride in saline solution
used for irrigation resulted in decreasing both chlorophyll
(A & B) and caroteinoids contents. In other words,
increasing the level of chloride from low to high in
irrigation water exhibited the highest decrease in
photosynthetic pigments compounds (chlorophyll A & B
and caroteinoids) of both betulaefolia and communis pear
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rootstocks transplants during the two experimental
seasons of study. Moreover, such decrease was
significant throughout the first and second seasons.

In this concern the obtained results regarding the
specific effect of both SAR and chloride levels on the
leaves contents from chlorophyll (A & B) and
caroteinoids are similar and agreement with those
findings by Kabeel (1985) on grape, peach and plum
seedlings, Omar (1996) on apricot and mango seedlings,
Abd El-Magied (1998) on bitter almond seedlings, El-
Naggar (2002) on Trablos persimmon seedlings, Osman
(2005) and Darwesh (2006) on some apple and pear
rootstocks transplants. They found that chlorophyll A, B
and caroteinoids content in leaves significantly decreased
with increasing either SAR or chloride levels in saline
solution used for irrigation.

B- Interaction effect:

With respect to the interaction effect of the three
investigated  factors under study ie., salinity
concentrations, sodium adsorption ratio (SAR) and
chloride levels (Cl:SO; ratio) on chlorophyll (A & B) and
caroteinoids of both betulaefolia and communis pear
rootstocks transplants, results obtained in Tables (13 &
14) displayed obviously that the variable response of the
pear rootstocks transplants to the different combinations
of irrigation water used during 2004 and 2005 seasons.
However, the highest decrease in leaves chlorophyll A, B
and caroteinoids content was detected by that
combinations (6000 ppm x SAR x high CL:SO, ratio).,
while the lowest decrease in leaf pigments content was
obtained by those transplants irrigated with (2000 ppm)
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saline solution of SAR and lower chloride level (2000
ppm x SAR x low Cl:SOy4 ratio) as compared to those
continuously irrigated with tap water (control) during the
two seasons of study. In addition, the other combinations
treatments came in between with relatively variable
tendency in their effectiveness. These obtained results are
coincident with that mentioned by Kabeel (1985) on
some deciduous fruit species; Omar (1996) on apricot
and mango seedlings, Abd El-Magied (1998) on bitter
almond seedlings, El-Naggar (2002) on Trablos
persimmon seedlings, Osman (2005) and Darwesh
(2006) on some apple and pear transplants.

From these results it could be stated that the
decline in photosynthetic pigments content of salt
stressed transplants might be due to the decrease in the
absorption of minerals needed for chlorophyll
biosynthesis i.e., iron and magnesium (Reddy, 1967) or
due to the reduction of chlorophyll molecules (Poljakoff
and Gale, 1975) or due to inhibition of chlorophyll
synthesis (Patil ef al., 1984).

2- Effect on Stem total carbohydrates content:
A. Specific effect :

Regarding the specific effect of different salts
concentrations in the saline solution used for irrigation on
stem total carbohydrates content of both betulaefolia and
communuis pear rootstocks transplants, it is obvious from
the results in Table (15) that, stem total carbohydrates
content decreased significantly with increasing salts
concentrations in the irrigation water during 2004 and
2005 seasons. Such decrease was significant when
comparing the three salt concentrations (2000, 4000 and
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6000 ppm) to those transplants irrigated continuously
with tap water (control). In addition, transplants irrigated
with the saline solutions of 6000 ppm in the irrigation
water had statistically the poorest (the lowest value) of
stem total carbohydrates content followed in descending
order by those irrigated with 4000 ppm saline solutions.
Meanwhile, transplants irrigated with lowest salts
concentrations (2000 ppm) was the highest value in this
concern. These findings are in harmony with those
obtained by Nasr ef al., (1977) on plum and peach; Aly
(1979) on some fruit species; Beshir (1982) on fig plants
and Lioyd and Howie (1989) on Washington navel
orange who proved that the actual amounts of
carbohydrates in different plant organs were adversely
affected with increasing salinity level.

Regarding the specific effect of sodium adsorption
ratio (SAR), data as shown in Table (15) displayed
obviously that, increasing sodium adsorption ratio form
SAR3 to SARG in irrigation water exhibited significantly
decrease the stem total carbohydrates content during the
two experimental seasons.

As for the specific effect of the Cl:8O4 ratio of
saline solutions used for irrigation on stem total
carbohydrates content, it could be observed from data in
Table (15) that the higher CL:SO, ratio significantly
decreased stem total carbohydrates contents, during the
two seasons of study.

B. Interaction effect:

With regard to the interaction effect of the
investigated the three factors (salinity concentrations;
SAR and Cl:SO, ratio) on stem total carbohydrates

- 121 -



content, Table (15) shows a considerable and statistical
response in both seasons of study, where the most
depressive irrigation solution in stem total carbohydrate
was resulted by that combination between the higher
salinity concentrations combined with the highest levels
of both SAR and chloride (Cl:SO, ratio) (6000 ppm x
SARG6 x higher C:SO, ratio) whereas, the lowest value of
stem total carbohydrate content was resulted. Moreover,
other combinations of 6000 ppm saline solution ranked
second in an increasing order. On the other hand, the
opposite trend was observed with pear rootstocks
transplants irrigated with the 2000 ppm saline solutions
with SAR3 and lower chloride level (low Cl:SO, ratio),
where the lowest reduction of stem total carbohydrates
content was exhibited as compared to the control (tap
water irrigation) during both 2004 and 2005 seasons. In
addition, other combinations were in between the
abovementioned two extremes.

3- Effect on leaf proline content:
A. Specific effect:

Regarding the specific effect of salinity
concentrations in the saline solutions used for irrigation
on leaf praline content of both betulaefolia and
communuis pear rootstocks transplants, data obtained in
Table (15) revealed that a significant variances in leaf
praline content were clearly noticed due to salts
concentrations effect for salts concentrations in irrigation
water during the two seasons of study. It was also noticed
from the obtained results that proline content in the leaves
increased significantly and gradually with increasing the

-122 -



salt concentrations of the irrigation water as compared to
that of tap water irrigation (control). Moreover, pear
rootstocks transplants irrigated with the saline solutions
of 6000 ppm had statistically the richest leaves of praline
content, followed in descending order by those irrigated
with 4000 ppm saline solutions, however transplants
irrigated with the lowest salts concentrations (2000 ppm)
was the inferior in this concern. Furthermore, differences
between the three salinity concentrations were significant
as each was compared to two other ones during 2004 and
72005 seasons. Proline might act as an somoregulator
compound against salinity stress and its accumulation
considered as an adaptive response to Stress conditions
Handa et al., (1985).

Salt stress increased leaves proline content is in
conformity with those obtained by Downton and Loveys
(1981) on salinity stressed grapevines; Kaul (1981) on
guava plants; Rajasekaran and Shanmugavelu (1983)
on tomato plants and El-Hefnawi (1986) on guava plants
and Nieves ef al., (1991) found that free proline increased
with salinity increased in the leaves of both Verna and
Fino lemon scions cultivars.

With respect to the specific effect of SAR, it was
clear that, increasing sodium adsorption ratio from SAR3
to SAR6 in irrigation water resulted significantly in
increasing leaf proline content during the two seasons of
study.

Considering the specific effect of the chloride
levels (C1:SO4 ratio) of saline solution used for irrigation
on leaf proline content data tabulated in the same Table
pointed out that leaf praline content increased
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significantly with increasing the levels of chloride from
the lower Cl:SOj ratio to the higher one during both 2004
and 2005 seasons of study.

B. Interaction effect:

As for the interaction effect of different
combinations between three investigated factors
(concentration of salts; SAR and Cl:SO, ratio) on leaf
proline content data obtained during the two experimental
seasons and represented in Table (15), displayed clearly
that, the specific effect of each investigated factor was
reflected directly on it's own combinations. However,
transplants irrigated with the highest concentrated saline
solution (6000 ppm) combined with the higher levels of
both SAR (SARG6) and chloride levels (high C1:SO, ratio)
(6000 ppm x SAR6 x high C1:SO, ratio) had statistically
the richest leaves in their proline contents. Table (15)
show generally, the data indicated that leaf proline
content were significantly increased as compared with
control during the two seasons of study.

On the contrary, the lowest increase in leaf proline
content was resulted by those transplants supplied with
saline solution of 2000 ppm combined with the lower
levels of both SAR and Cl:SOj ratio (2000 ppm x SAR6
x lower Cl:SO4 ratio) as compared to the control
treatments (transplants irrigated continuously with tap
water) which had significantly the poorest leaves in their
proline content. In addition, other combinations were in
between with slight tendency of variance. These results
are confirmed by those of Osman (2005) and Darwesh
(2006) on some apple and pear rootstocks transplants.
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4- Effect on leaf mineral content:

In this respect, leaf mineral composition of both
betulaefolia and communis pear rootstocks transplants as
influenced by the different salts concentrations, sodium
adsorption ratio (SAR) and chloride levels (Cl:SOj4 ratio)
were studied. The leaf contents of N, P, K, Ca, Mg, Na,
Fe, Zn and Mn were estimated as a ratio on the dry
weight (%) for the six macro elements, while as ppm for
the three micro-nutrients were concerned. Data obtained
during both 2004 and 2005 seasons were represented in
Tables (16, 17, 18, 19 and 20).

1- Effect on leaf nitrogen content:

Results concerning the effect of salts
concentrations, sodium adsorption ratio (SAR) and
chloride levels (C1:SOy ratio) in irrigation water and their
interaction on nitrogen content (%) of leaves for both
betulaefolia and communis pear rootstocks transplants are
tabulated in Table (16).

A. Specific effect:

With respect to the leaf nitrogen content (%) of the
pear rootstocks treatments in response to the specific
effect of the different salts concentrations in the irrigation
water. It could be observed from results presented in
Table (16) that, nitrogen content in leaves decreased
significantly with increasing salts concentrations in the
irrigation water from 2000 ppm to 6000 ppm comparing
of those of control (non salinized or tap water) which
appeared to contain nitrogen level usually higher than
those in salinized ones during the first and second seasons
of study. Data obtained regarding the effect of salinity
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stress on total nitrogen content of leaves are in agreement
with those reported by many investigators such as Salem
(1981) on grape seedlings; Abdalla et al., (1981) on EI-
Sultani Fig; Patil and Patil (1982) on pomegranate
plants. Kabeel (1985) on some deciduous fruit species;
Sharaf et al., (1985) on Thompson seedless and
American grapes seedlings; Omar (1996) on apricot
seedlings; Abd El-Magied (1998) on bitter almond
seedlings; El-Naggar (2002) on persimmon seedlings;
Osman (2005) and Darwesh (2006) on some pear and
apple rootstocks transplants. They mentioned that
increasing salts concentrations in irrigation water
decreased the total nitrogen content of leaves.

Regarding the specific effect of the two levels of
sodium adsorption ratio (SAR3 & SARG6) in irrigation
water on the leaf nitrogen content, it is quite clear from
data tabulated in the same Table that the higher ratio of
SAR (SARG6) resulted in significantly decreased in leaf
nitrogen content than the lower ones (SAR3). In other
words a significant decrease was detected with increasing
SAR from 3 to 6 during both 2004 and 2005 seasons of
study. In this regard, data obtained are in accordance with
findings of Kabeel (1985); Sharaf er al., (1985); Al-
Khateeb (1989); Omar (1996); Abd El-Magied (1998);
El-Naggar (2002); Osman (2005) and Darwesh (2006).
They stated that the leaf nitrogen content was decreased
by increasing sodium adsorption ratio (SAR) in many
deciduous fruits transplants.

Considering the specific effect of chloride levels
(C1:SOj ratio) of saline solution used for irrigation on leaf
nitrogen content, data in Table (16) shows obviously
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that the higher ratio of (Cl:SO4 ratio) caused a
significantly decreased in leaf nitrogen content of both
pear rootstocks under study comparing the lower one
during the 1% and 2™ seasons of study.

B. Interaction effect:

With respect to the interaction effect resulted by
the different combinations of the three investigated
factors salts concentrations, sodium adsorption ratio and
chloride levels (Cl:SO, ratio) in irrigation water.
Obtained results in Table (16) displayed obviously that
the most depressive irrigation solution on leaf nitrogen
content of both betulaefolia and communis pear
rootstocks transplants was always in concomitant to that
combinations between the highest salinity concentration
combined with the higher ratio of both SAR and Cl:SO;
(6000 ppm x SAR6 x higher CI:SO; ratio) as compared to
either control (tap water) or other saline solutions
investigated during the two experimental seasons.
Contrary to that, the least reduction in leaf nitrogen
content below control was detected by those pear
transplants irrigated with saline solution of (2000 ppm x
SAR3 x lower Cl:SO4 ratio) during both 2004 and 2005
seasons of study. Moreover, the other combinations
treatments were in between in this concern. These results
are in harmony with those mentioned by Kabeel (1985)
on some deciduous fruit species; Omar (1996) on apricot
seedlings; Abd El-Magied (1998) on bitter almond
seedlings; EI-Naggar (2002) on persimmon seedlings
and Darwesh (2006) on some pear and apple rootstocks
transplants. This reduction in nitrogen content, it might
be attributed to rapid protein decay under salinity
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conditions (Prisco and O'Leary, 1972), the reduced
capacity from protein synthesis (Aliza et al., 1967) and or
reduced uptake and cooperation of protein amino acids
into protein (El-Shourbagy ef al., 1980). Moreover, there
were disturbances in the nitrogen metabolism in plant
under salinity conditions.

2- Effect on leaf phosphorus content:

Data in Table (16) shows during the two seasons
of study the effect of the three investigated factors
salinity concentrations, sodium adsorption ratio (SAR)
and chloride levels (C1:SOj4 ratio) in irrigation water and
their interaction on leaf phosphorus content (%) of both
betulaefolia and communis pear rootstocks transplants.

A. Specific effect:

Concerning the leaf phosphorus content of the two
pear rootstocks transplants under study in response to the
specific effect of salts concentrations (2000, 4000 and
6000 ppm), it is obvious from data presented in Table
(16) that pear transplants irrigated with salinized
solutions had significant effect on phosphorus
concentration in leaves of transplants. Also, it could be
noticed that phosphorus concentration in leaves decreased
gradually with increasing salt concentration from 2000
ppm to 6000 ppm. in addition to that, transplants irrigated
with non salinized solution (tap water) their leaves
appeared continued significantly higher phosphorus than
those in salinized the two experimental seasons.

The present results are similar to that reported by
El-Azab ef al., (1978) on apricot and peach; Abdalla ef
al., (1981) on fig plants; Salem (1981) on grapevine;
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Patil and Patil (1982) on pomegranate; Kabeel (1985) on
some deciduous fruit species; Bondok ef al., (1995) on
peach seedlings; Omar (1996) on apricot seedlings; El-
Naggar (2002) on persimmon seedlings; Osman (2005)
and Darwesh (2006) on some pear and apple rootstocks.
They found that, leaf phosphorus content decreased with
increasing salts concentration in irrigation water.

With regard to the specific effect of sodium
adsorption ratio (SAR), it is quite evident from data in the
same Table that, leaf phosphorus concentration was
decreased by increasing sodium adsorption ratio from
lower ratio (SAR3) to higher ones (SAR6). Such decrease
was significant during both 2004 and 2005 seasons of
study. In this concern, the same trend was found by
Kabeel (1985) on some deciduous fruit seedlings; El-
Ashram er al, (1985) on some citrus rootstocks
seedlings; Sharaf et al, (1985) on European and
American grape plants, Abd El-Magied (1998) on bitter
almond seedlings and El-Naggar (2002) on persimmon
seedlings. All they mentioned that leaf phosphorus
content decreased as SAR level increased.

As for the specific effect of chloride levels
(CL:SOq ratio) of saline solutions used for irrigation on
leaf phosphorous content. It could be noticed from data in
Table (16) that, the higher ratio of Cl:SO4 in irrigation
water caused a very slight decrease in leaf phosphorus
content of both betulaefolia and communis pear
rootstocks transplants during the two seasons of study,
but such decrease not significant. These results are
similar to that mentioned by Kabeel (1985) on some
deciduous fruit species; Abd El-Magied (1998) on bitter
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almond seedlings and El-Naggar (2002) on persimmon
seedlings. All stated that no definite differences were
detected in this respect.

B. Interaction effect:

Considering the interaction effect of the different
investigated factors i.e., salinity concentrations, sodium
adsorption ratio (SAR) and chloride levels (C1:SO, ratio)
of saline solutions used for irrigation on leaf phosphorus
content in response to the interaction effect of various
combinations between three studied aforesaid factors,
data obtained in Table (16) showed obviously that a
significant effect on leaf phosphorus content in the two
pear rootstocks transplants during both seasons was
observed. However, the highest decrease in leaf
phosphorus content was resulted by those pear transplants
irrigated with saline solution of the highest salinity
concentration and higher level of SAR (6000 ppm x
SARG6) regardless the chloride levels in irrigation water as
compared with those continuously irrigated with tap
water (control) or other investigated combinations
treatments during 2004 and 2005 seasons of study.
Meanwhile, the opposite trend was noticed with that pear
rootstocks transplants irrigated with 2000 ppm saline
solution x SAR3 x lower Cl:SO, ratio, however this
treatment exhibited the lowest decrease value of leaf
phosphorus content. In addition, other combinations were
in between in this concern. Such trend was true during
both the first and second seasons of study. These present
data are in conformity with these reported by Kabeel
(1985) on some deciduous fruits seedlings; El-Naggar
(2002) on persimmon seedlings; Osman (2005) and
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Darwesh (2006) on some pear and apple rootstocks
transplants.
3- Effect on leaf potassium content:

Obtained results as shown in Table (17) displayed
clearly the effect of both salts concentrations and sodium
adsorption ratio (SAR) as well as chloride levels (C1:SO,
ratio) and their interaction on leaf potassium content of
the two pear rootstocks transplants (betulaefolia and
communis) during both 2004 and 2005 seasons of study.

A. Specific effect:

With respect to the specific effect of salinity
concentrations on the leaf potassium content of both
betulaefolia and communis pear rootstocks transplants,
obtained data in Table (17) revealed clearly that all three
investigated concentrations of saline solutions (2000,
4000 and 6000 ppm) resulted in a decreasing in the leaf
potassium content of both studied pear rootstocks
transplants during the two seasons of study. Such
decrease was significant as compared to those of
transplants irrigated continuously with tap water (control
treatment). On the other hand, generally a gradual
decrease in leaf potassium content was shown as salinity
concentration in irrigation water increased. Moreover, the
differences between the three salts concentrations were
significant as compared to each the other during both
2004 and 2005 seasons of study. Furthermore, it could be
say that, this depressive effect of salinity on potassium
content may explain the competitive effect of "Na" ions
existed in the prepared saline solutions applied and
consequently on the potassium absorption. These findings
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could be supported with those obtained by Rains (1972),
who confirmed such a competition between Na' and K'
ions in the growth media. Additionally to that, Cooper ef
al., (1952), stated that increasing calcium concentration
in irrigation water led to depressed the potassium content
in the leaves of grapefruit. Also, Pearson ef al., (1957),
mentioned that increasing levels of salinity as NaCl in
irrigation water caused a decrease in leaf potassium
content. In this concern, the obtained data are in a
complete agreement with those mentioned by Kabeel
(1985) on Thompson grapevine, peach and plum
seedlings; Al-Khateeb (1989) on some fig varieties; Abd
El-Magied (1998) on bitter almond seedlings; EI-Naggar
(2002) on persimmon seedlings and both Osman (2005)
and Darwesh (2006) on some pear and apple rootstocks
plants. All they indicated that potassium content in the
leaves decreased by increasing salts concentrations in the
irrigation solutions.

Referring the specific effect of sodium adsorption
ratio (SAR) of saline solutions used for irrigation on leaf
potassium content. It could be noticed from data tabulated
in the same Table that increasing SAR from 3 to 6
resulted in significantly decreasing the leaf potassium
content in both betulaefolia and communis pear
rootstocks transplants during the two experimental
seasons of study. In this respect, Bower and Wadleigh
(1949) stated that increasing the exchangeable Na
percentage of the substrate resulted in a decrease in plant
potassium content. Other investigators, Kabeel (1985) on
three deciduous fruits seedlings; Omar (1996) on apricot
seedlings; Abd El-Magied (1998) on bitter almond
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seedlings and Darwesh (2006) on some pear and apple
rootstocks transplants, mentioned that a similar trend was
observed in this concern.

Concerning the specific effect of chloride levels
(C1:SOy ratio) of saline solution used for irrigation on leaf
potassium content. It could be observed from results
tabulated in Table (17) that, increasing chloride levels
(Cl:SO,4 ratio) in irrigation water decreased the leaf
potassium content in the two studied pear rootstocks in
most abovementioned transplants, whereas this decrease
was not significant in most cases during 2004 and 2005
seasons of study. These results are similar to that reported
by Kabeel (1985); Omar (1996); Abd El-Magied
(1998); El-Naggar (2002); Osman (2005) and Darwesh
(2006) on some deciduous fruit species.

B. Interaction effect:

Regarding the interactions effect of the different
studied factors 1i.e., salinity concentrations, sodium
adsorption ratio (SAR) and chloride levels (Cl:SOy ratio)
of saline solutions used for irrigation on leaf potassium
content of both betulaefolia and communis pear
rootstocks transplants, obtained results in the same Table
showed obviously that the richest leaves in their
potassium content (the lowest decrease in leaf potassium
content) were exhibited by those transplants irrigated
with 2000 ppm saline solution combined with the lower
levels of both SAR and Cl:SO4 (2000 ppm x SAR3 x
lower Cl:SO, ratio) as compared to other investigated
combinations treatments. Moreover, the highest decrease
in leaf potassium content (the poorest leaves in their K
content) was associated with those transplants irrigated
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with that combinations and higher level of both SAR and
C1:SO, ratio (6000 ppm saline solution x SAR6 x higher
Cl1:SO, ratio). In addition, other combinations treatments
came intermediate between the aforesaid two extremes.
On the other hand, the control treatment (transplants
irrigated continuously with tap water) showed the riches
absolutely leaves in their potassium content. Such trend
were detected during both 2004 and 2005 seasons of
study. Obtained results in this study are in accordance
with that findings of Kabeel (1985) on grapevine, peach
and plum seedlings; Omar (1996) on apricot seedlings;
Abd El-Magied (1998) on bitter almond seedlings; El-
Naggar (2002) on persimmon seedlings, Osman (2005)
and Darwesh (2006) on some pear and apple rootstocks
transplants.

4- Effect on leaf calcium content:

Data tabulated in Table (17) display obviously the
specific effect of salts concentrations, sodium adsorption
ratio (SAR) and chloride levels (Cl:SO4 ratio) in
irrigation water and their interaction on calcium
concentration in leaves of both betulacfolia and
communis pear rootstocks transplants.

A. Specific effect:

With regard to the specific effect of salts
concentrations in irrigation water, it is quite evident from
the obtained results represented in Table (17) that the
level or concentration of calcium in the two pear
rootstocks leaves was significantly increased with
increasing salts concentrations in irrigation water during
both 2004 and 2005 seasons of study. Such increase was
significant as compared to those of tap water irrigated
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transplants, whereas untreated transplants (control) were
of least value of calcium concentration in leaves, however
the opposite trend was remarkable for transplants
irrigated with salinized water at the highest salts
concentration (6000 ppm) which had the richest leaves
content in Ca concentration. This trend was detected
during the two experimental seasons.

This might due to according to Wallace et al.,
(1952) to that plants with low potassium content obtained
under salinity conditions, trend to compensate their low
potassium content by either high calcium and/or
magnesium contents in leaves.

These results are similar to that obtained by
Kabeel (1985) on apple, peach and plum seedlings; Abd
El-Ghani (1990) on peach; Omar (1996) on apricot
seedlings, Abd-El-Magied (1998) on bitter almond
seedlings; El-Naggar (2002) on Trablos persimmon
seedlings; Osman (2005) and Darwesh (2006) on some
pear and apple rootstocks transplants. They reported that
as the salinity level in the irrigation water increased a
subsequent increased was noticed in calcium
accumulation in plants.

Regarding the specific effect of sodium adsorption
ratio (SAR) on leaf calcium content, data obtained in the
same Table indicated clearly that the higher ratio of SAR
(SAR6) increased significantly calcium content in the
leaves than the lower ones (SAR3) in both studied pear
rootstocks transplants during the first and second seasons
of study. These results are in accordance with the
findings of Kabeel (1985) on some deciduous fruit
species; Al-Khateeb (1989) on some fig varieties; Omar
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(1996) on apricot seedlings; Osman (2005) and Darwesh
(2006) on some apple and pear rootstocks transplants. All
they stated that the higher ratio of sodium adsorption
resulted in a significant increase in leaf calcium content.

Considering the specific effect of chloride levels
(C1:SO, ratio) of saline solutions used for on leaf calcium
content. It could be noticed from data in Table (17) that
increasing the level of chloride (CI:SOj ratio) in irrigation
water from lower to higher ratio exhibited statistically
increased in leaf calcium content for both betulaefolia
and communis pear rootstocks transplants during the two
seasons of study. These obtained results are agreement
with those mentioned by of Kabeel (1985); Omar
(1996); Abd El-Magied (1998); El-Naggar (2002);
Osman (2005) and Darwesh (2006) on many fruit
deciduous rootstocks transplants, they pointed out that
leaf calcium content increased by increasing chloride
level (CL:SO; ratio).

B. Interaction effect:

With regard to the interaction effect of the three
investigated factors salts concentrations, sodium
adsorption ratio (SAR) and chloride levels (Cl:SOy4 ratio)
on leaf calcium of betulaefolia and communis pear
rootstocks transplants, results obtained in Table (17)
revealed that, the variable response of studied pear
rootstocks transplants to various combinations of
irrigation water during both the first and second seasons
of study. However, the highest leaf content of Ca
percentage was resulted by that combination between the
highest salts concentrations combined with the higher
level of SAR and higher ratio of Cl:SO4 (6000 ppm saline
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solution x SAR6 x higher Cl:SO, ratio), meanwhile the
poorest leaves in their calcium content (the lowest leaves
in their calcium content) was always concomitant to those
transplants irrigated with 2000 ppm of saline solution of
SAR3 and lowest Cl:SO, ratio as compared to those
continuously irrigated with tap water (control) during
both 2004 and 2005 seasons of study. This may mean that
the three investigated factors can act together in affecting
leaf calcium content addition to that in separable way. In
other combinations treatments were in between in this
respect. The present results are in general supported with
those reported by Omar (1996) on apricot seedlings;
Abd El-Magied (1998) on bitter almond; El-Naggar
(2002) on persimmon seedlings; Osman (2005) and
Darwesh (2006) on some pear and apple rootstocks
transplants.

5- Effect on leaf magnesium content:

Tabulated results in Table (18) revealed obviously
the specific effect of salts concentrations, sodium
adsorption ratio (SAR) and chloride levels (Cl:SO4 ratio)
in irrigation water and their interaction on leaf
magnesium content of both betulaefolia and communis
pear rootstocks transplants during 2004 and 2005 seasons
of study.

A. Specific effect:

Considering the specific effect of different salts
concentrations on leaf magnesium content, it is obvious
from data in Table (18) that magnesium concentration in
the leaves of betulaefolia and communis pear rootstocks
transplants decreased significantly with increasing salts
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concentrations in irrigation water during the two
experimental seasons. Such decrease was significant as
compared to those transplants irrigated continuously with
tap water (control). On the other hand, the most
depressive effect was always in concomitant to the
highest salinity concentration (6000 ppm). however, the
2000 ppm concentration exhibited the lowest decrease in
leaf magnesium content. Meanwhile the concentration of
4000 ppm was an intermediate in this concern. Moreover,
the differences between the three salinity concentrations
were significant as each was compared to the two other
ones. Such trend was true during the two seasons of
study. These results are similar to that achieved by
Kabeel (1985) on three deciduous fruit species; Al-
Khateeb (1989) on some fig varieties; Omar (1996) on
apricot seedlings; Abd El-Magied (1998) on bitter
almond seedlings; El-Naggar (2002) on persimmon
seedlings and Darwesh (2006) on apple and pear
rootstocks transplants. They concluded that by using
different saline solutions in irrigation, the leaf magnesium
content was significantly decreased as compared to those
irrigated with tap water (control).

Referring the specific effect of sodium adsorption
ratio (SAR) of saline solution used in irrigation water on
leaf magnesium content, it was quite evident from data in
the same Table that increasing the level of sodium
adsorption ratio in irrigation water from SAR3 to SAR6
significantly decreased the leaf magnesium content in
both betulaefolia and communis pear rootstocks
transplants during the two seasons of study. Obtained
results are agreement with that mentioned by Kabeel
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(1985); Al-Khateeb (1989); Omar (1996); Abd El-
Magied (1998); El-Naggar (2002); Osman (2005) and
Darwesh (2006) on several deciduous fruit rootstocks
transplants.

With respect to the specific effect of chloride level
(CL:SOj4 ratio) of saline solution used for irrigation on leaf
magnesium content of the two pear rootstocks transplants
under study, it is obvious from the results tabulated in
Table (18) that increasing the level of chloride (C1:S04
ratio) from lower to higher ratio in irrigation water
resulted in a decrease in leaf magnesium of both
betulaefolia and communis pear rootstocks transplants.
Such decrease was detected and significant throughout
both 2004 and 2005 seasons of study. Similar
observations were reported by Omar (1996) on apricot
seedlings; Abd El-Magied (1998) on bitter almond
seedlings; El-Naggar (2002) on persimmon seedlings
and Darwesh (2006) on pear and apple rootstocks
transplants.

B. Interaction effect:

Regarding the interactions effect of the three
investigated factors salts concentrations, sodium
adsorption ratio (SAR) and chloride levels (CL:SOy ratio)
on leaf magnesium content. Results obtained and
presented in Table (18) revealed clearly that, magnesium
concentration in leaves of both betulaefolia and
communis pear rootstocks transplants was greatly
affected by the concentration of three factors, however
these factors can act together in affecting Mg content in
the leaves during the first and second seasons of study.
Moreover, the pattern of magnesium distribution showed
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that leaves of pear transplants irrigated with the higher
salts concentration combined with the highest level of
both (SAR) and (Cl:SO4 ratio) (6000 ppm x SAR6 x
higher C1:SO4 ratio) exhibited the lowest value of leaf
magnesium concentration as compared to those
transplants irrigated continuously with tap water (control)
during the two experimental seasons. On the other hand,
the lowest decrease in the leaf magnesium content was
resulted by those transplants of the two pear rootstocks
irrigated with (2000 ppm of saline solution x SAR3 x
lower CIl:SO, ratio) as compared to non salinized
transplants (control treatment). In addition, other
combinations treatments were intermediate between the
two abovementioned extremes. Such trend was true
during both 2004 and 2005 seasons of study. In this
concern, the present results are in a complete agreement
with those findings by Kabeel (1985) on grapevine, plum
and peach seedlings; Omar (1996) on apricot seedlings;
Abd El-Magied (1998) on bitter almond seedlings; El-
Naggar (2002) on persimmon seedlings; Osman (2005)
and Darwesh (2006) on some apple and pear rootstocks
transplants.

6- Effect on leaf sodium content:

With regard to the specific effect and interaction
effects of the three investigated factors under study
salinity concentrations, sodium adsorption ratio (SAR)
and chloride levels (C1:SOy ratio) on leaf sodium content
of both betulaefolia and communis pear rootstocks
transplants during 2004 and 2005 seasons of study, data
obtained in this respect are tabulated in Table (18).
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A. Specific effect:

Concerning the specific effect of different salts
concentrations on leaf sodium content of betulaefolia and
communis pear rootstocks transplants, data in Table (18)
displayed obviously that all the three investigated saline
solutions (2000, 4000 and 6000 ppm) resulted in an
obvious increase in the leaf sodium content increase was
significant when the salts concentrations used (2000,
4000 and 6000 ppm) as compared to tap water irrigated
transplants (control). In other words, the leaf sodium
concentration on dry weight basis, increased gradually
with increasing salts concentrations in irrigation water
from 2000 ppm to 6000 ppm. On the other hand, non
salinized transplants appeared to contain sodium level
usually lower than those in salinized ones throughout
2004 and 2005 seasons of study. Furthermore, saline
solution at concentration of 6000 ppm in the irrigation
water had the great stimulate effect on leaf sodium
content of pear rootstocks transplants whereas, the saline
irrigation solution treatment of 2000 ppm exhibited the
lowest increase in the leaf sodium content however, the
treatment of 4000 ppm concentration was intermediate in
this concern. In addition, the differences between the
three salinity concentrations were significant as each was
compared to the two other ones during the two
experimental seasons of study. The obtained data
regarding the specific effect of slats concentration in
water irrigation are in an agreement with reported by
Mobayen and Mitherope (1980) who reported that Na
concentration in leaves was linearly correlated to it's
concentration in the external solution. Also, similar

- 144 -



observations were achieved by Sweidan et al., (1982) on
apricot; Sharaf et al., (1985) on grape; Kabeel (1985) on
some deciduous fruit species; Al-Khateeb (1989) on
some fig varieties; Omar (1996) on apricot seedlings;
Osman (2005) and Darwesh (2006) on some pear and
apple rootstocks transplants. They indicated that sodium
content in salt treated plants was increased with
increasing salinity concentration in irrigation, water.

With regard to the specific effect of sodium
adsorption ratio (SAR), it is quite clear from data shown
in the same Table that the higher ratio of sodium
adsorption (SAR6) resulted in significantly increased in
the leaf sodium content than he lower ones (SAR3) in
both betulaefolia and communis pear rootstocks
transplants during both 2004 and 2005 seasons of study.
These findings are in harmony with those obtained by
Sharaf et al, (1985) on Thompson seedless and
American grapes; Omar (1996) on apricot seedlings;
Abd El-Magied (1998) on bitter almond seedlings; El-
Naggar (2002) on Trablos persimmon seedlings; Osman
(2005) and Darwesh (2006) on some pear and apple
rootstocks transplants.

As for the specific effect of chloride levels
(Cl1:SO, ratio) of saline solution used for irrigation on leaf
sodium content of pear rootstocks transplants under
study, it could be observed from data presented in Table
(18) that the higher ratio (increasing the level of chloride
in irrigation water) resulted in a significant increase in
leaf sodium content as compared to the lower ones during
both the first and second seasons of this investigation.
The similar trend of response to the specific effect of
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chloride levels goes in line with those found some
investigators by Kabeel (1985) on grape, peach and plum
seedlings; Omar (1996) on apricot; Abd El-Magied
(1998) on bitter almond seedlings; El-Naggar (2002) on
persimmon seedlings; Osman (2005) and Darwesh
(2006) on some rootstocks of pear and apple transplants,
who stated that leaf sodium content was affected by
increasing chloride levels (C1:SO, ratio) in irrigation
water.

B. Interaction effect:

Referring the interactions effect of the three
investigated factors under study salinity concentrations,
sodium adsorption ratio (SAR) and chloride levels
(CI:SOy4 ratio) on leaf sodium content of the two studied
pear rootstocks transplants, results obtained tabulated in
Table (18) indicated obviously a considerable and
statistical effect in both seasons of study where the higher
increase in leaf sodium content of pear rootstocks
transplants observed by was that combination and the
higher ratio of both sodium adsorption ratio (SAR) and
chloride level (C1:SO4 ratio) (6000 ppm x SAR6 x high
Cl:SO,4 ratio) however, the lowest leaf sodium content
was resulted by these transplants irrigated with the lower
concentration or ratio of salinity SAR and Cl:SO, ratio
(2000 ppm of saline solution x SAR3 x low Cl:SOj ratio)
as compared to those continuously irrigated with tap
water (control treatment). Meanwhile, the other
combination treatments were intermediate in this respect.
Such trend was detected during both 2004 and 2005
seasons of study. Moreover, these results revealed clearly
that the three investigated factors can act together in
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affecting leaf sodium content. These findings could be
supported with those mentioned by Kabeel (1985);
Omar (1996); Abd El-Magied (1998); El-Naggar
(2002); Osman (2005) and Darwesh (2006) on some
deciduous fruit rootstocks transplants.

7- Effect on leaf iron content:

The effect of the three investigated factors under
study salts concentrations, sodium adsorption ratio (SAR)
and chloride levels (Cl:SO4 ratio) in solutions used for
irrigation and their interaction on leaf Fe content of both
betulaefolia and communis pear rootstocks transplants are
shown in Table (19).

A. Specific effect:

With regard to the specific effect of salts
concentrations in irrigation water, it is obvious from the
results represented in Table (19) that, iron concentration
in the leaf of both betulaefolia and communis pear
rootstocks transplants decreased significantly with
increasing the concentration of salinity in saline solutions
used for irrigation during both 2004 and 2005 seasons of
study. Such decrease was significant as compared to
those of transplants irrigated with tap water (control). On
the other hand, the most depressive effect was always in
concomitant to the highest concentration (6000 ppm),
meanwhile the lowest salts concentration (2000 ppm)
exhibited the highest value in decrease. However, the
(4000 ppm) of salts concentration was intermediate in
this respect. In addition to that, differences between the
three salinity concentrations were significant as each was
compared to the two other ones. Such trend was true
during the two experimental seasons of study.
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These results are in conformity with that findings
of Ivanova (1971) on apricot, Stevens ef al., (1996) on
grapevines cultivars; El-Naggar (2002) on persimmon
they reported that leaf Fe content decreased with
increasing the concentration of salinity in water
irrigation. On the other hand, Osman (2005) on some
apple rootstocks transplants, he reported that leaf Fe
content increased with increasing the concentration of
salinity in water irrigation.

Concerning the specific effect of sodium
adsorption ratio (SAR) in saline solutions used for
irrigation on the leaf Fe content of both investigated pear
rootstocks transplants under study. It was quite evident
from the same Table that increasing sodium adsorption
ratio (SAR) from lower ratio (SAR3) to higher ratio
(SAR6) in irrigation water induced significantly
increased the leaf Fe content in the treated transplants.
This trend was detected throughout both 2004 and 2005
seasons of study. The obtained results are in a complete
agreement with those reported by Omar (1996) on
apricot seedlings; Abd El-Magied (1998) on bitter
almond seedlings and Darwesh (2006) on pear and apple
rootstocks transplants.

Regarding the specific effect of the two levels of
chloride (low and high Cl:SO, ratio) in saline solutions
used for irrigation on leaf Fe content. It is quite clear
from data tabulated in Table (19) that increasing the leaf
of chloride (high CI:SO, ratio) in irrigation water resulted
in a decrease in the leaf Fe content of both betulaefolia
and communis pear rootstocks transplants. Such decrease
was significant and detected during 2004 and 2005
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seasons of study. These results are in conformity with the
findings of Abd El-Magied (1998) on bitter almond: El-
Naggar (2002) on Tarblos persimmon seedlings; Osman
(2005) and Darwesh (2006) on some pear and apple
rootstocks.

B. Interaction effect:

Referring the interaction effect of the three
investigated  factors under this study salinity
concentrations, sodium adsorption ratio (SAR) and
chloride levels (C1:SO4 ratio) in saline solutions used for
irrigation on the leaf Fe content of both betulaefolia and
communis pear rootstocks transplants, obtained data
represented in Table (19) revealed obviously that the
variable response of pear transplants under study to the
different combinations during the two seasons (2004 and
2005) of study. It was quite clearly that the most
depressive irrigation solution on Fe concentration in pear
leaves was that combination between the highest salinity
concentration and higher ratio of both SAR and chloride
level (6000 ppm x SAR6 x higher Cl:SO, ratio).
Meanwhile the lowest decrease in the leaf Fe content was
resulted by those pear rootstocks transplants irrigated
with saline solution contain the lowest salts concentration
and the lower ratio of both SAR and chloride level (2000
ppm x SAR3 x low CI:SO, ratio) as compared to non
salinized transplants (control). On the other hand, other
combinations were in between in this concern. Such trend
was detected during 2004 and 2005 seasons of study.
These obtained results are similar to that achieved by
Omar (1996), Abd El-Magied (1998); El-Naggar
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(2002); Osman (2005) and Darwesh (2006) on some
deciduous rootstocks transplants.

8- Effect on leaf zinc content:

Results of the two seasons as shown in Table (19)
displayed clearly that the effect of all investigated factors
in this study salinity concentrations, sodium adsorption
ratio (SAR) and chloride levels in the irrigation water and
their interaction on leaf zinc content in leaves of both
betulaefolia and communis pear rootstocks transplants
during both 2004 and 2005 seasons.

A. Specific effect:

Considering the specific effect of salts
concentrations in saline solutions used for irrigation, it is
obvious from the obtained results in Table (19) that, Zn
concentration in the leaves of both betulaefolia and
communis pear rootstocks transplants was significantly
decrease with increasing salts concentrations in irrigation
water throughout the two experimental seasons of study.
Moreover, untreated transplants (control) resulted in the
highest value of Zn concentration in the leaves,
meanwhile the opposite trend was detected with
transplants which irrigated with saline solution at 6000
ppm, since exhibited the highest decrease in leaf Zn
content, whereas the 2000 ppm concentration in irrigation
water induced the lowest decrease in the leaves Zn
content. On the other hand, the 4000 ppm concentration
was in between the two abovementioned salts
concentrations. Additionally to that, the differences
between the three salinity concentrations were significant
as each compared to the two other ones. Such trend was
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true during the first and second seasons of study. The
present results are in general accordance with those
reported by Patil and Patil (1982) on pomegranate; Aly
et al., (1986) on some citrus rootstocks; El-Hefnawi
(1986) on guava; Gaser (1986) on avocado plants; Omar
(1996) on apricot seedlings and Osman (2005) on some
apple and pear rootstocks transplants.

With respect to the specific effect of sodium
adsorption ratio (SAR) in saline solution used for
irrigation, data in the same Table revealed clearly that the
higher ratio of sodium adsorption (SAR6) exhibited the
highest significantly decreased in the leaf Zn content than
the lower ones (SAR3) of both betulacfolia and
communis pear rootstocks transplants. This trend was
true throughout both 2004 and 2005 seasons of this
investigation. These findings could be supported with
those mentioned by Omar (1996); Abd El-Magied
(1998); El-Naggar (2002) and Darwesh (2006) on
apricot, bitter almond; Trablos persimmon and both pear
& apple rootstocks transplants, respectively.

Regarding the specific effect of chloride levels
(C1:SO4 ratio) in saline solution used for irrigation on leaf
Zn content of pear rootstocks transplants, it is obvious
from the results are tabulated in the aforesaid Table that
increasing the level of chloride (high Cl1:SO, ratio) in
irrigation water resulted in significantly decreased the
leaf Zn content than the lower ones in both betulaefolia
and communis pear rootstocks transplants. Such trend
was detected during both 2004 and 2005 seasons of
study. The obtained data are in a partial agreement with
the findings of EI-Naggar (2002) in Trablos persimmon
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seedling, Osman (2005) and Darwesh (2006) on apple
and pear rootstocks transplants.

B. Interaction effect:

Results are represented in Table (19) show the
effect of interaction between salts concentrations, sodium
adsorption ratio (SAR) and chloride level (Cl:SOy ratio)
in saline solutions used for irrigation on the leaf Zn
content of both betulaefolia and communis pear
rootstocks transplants. It could be noticed from those
results that Zn concentration in the leaves of pear
rootstocks transplants was greatly affected by the
different levels of three factors. Hence, these factors can
act together in affecting Zn content in leaves during the
two seasons of study. However, the pattern of Zn
distribution showed that leaves of transplants irrigated
with the higher salts concentrations and higher ratio of
both (SAR and Cl:SO,) (6000 ppm x SAR6 x higher
Cl:SO, ratio) resulted in the lowest value of Zn leaf
content. Whereas, the least decrease in value as for leaves
content was detected by those pear transplants irrigated
with the saline solution contain (2000 ppm x SAR3 x
lower Cl:SO, ratio). On the other hand, other
combinations of saline solutions were intermediate.
Moreover, pear rootstocks transplants irrigated with tap
water (control) exhibited the highest leaf Zn
concentration as compared to any combination treatment
under study. Such trend was true during both 2004 and
2005 seasons of this investigation. In this respect, these
results could be supported with those achieved by Omar
(1996); Abd El-Magied (1998); EI-Naggar (2002)
Osman and Darwesh (2006) all reported that the leaf Zn
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content in some fruit deciduous rootstocks transplants
was decreased with increasing the concentrations and
ratio of salts, SAR and Cl:SO, ratio in saline solutions
used for irrigation.

9- Effect on leaf manganese content:

Obtained results throughout both 2004 and 2005
seasons of study regarding the specific and interaction
effects of the three tested factors under study salts
concentrations, sodium adsorption ratio (SAR) and
chloride levels (Cl:SO, ratio) on the leaf manganese
content of both betulaefolia and communis pear
rootstocks transplants are represented in Table (20).

A. Specific effect:

Concerning the specific effect of salinity
concentration on leaf manganese content, data obtained
and tabulated in Table (20) displayed obviously that all
three investigated concentrations (2000, 4000 and 6000
ppm) saline solutions resulted in an obvious decrease in
the leaf manganese content of both betulaefolia and
communis pear rootstocks transplants during the two
experimental seasons of study. Such decrease was
significant as compared to those of tap water irrigated
transplants (control). On the other hand, the most
depressive effect was always in concomitant to the
highest salts concentration 6000 ppm during the first and
second seasons of study, meanwhile the salts
concentration of 2000 ppm in saline solution exhibited
the lowest decrease. Whereas, the concentration of 4000
ppm in saline solutions was intermediate in this concern.
In addition to that, the differences between the three
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investigated salinity concentrations were significant as
each was compared to the two other ones. Such trend was
detected throughout the first and second seasons in this
investigation.

The obtained results are in conformity with those
stated by Patil and Patil (1982) on pomegranate, Omar
(1996) on apricot seedlings; Abd El-Magied (1998) on
bitter almond and EIl-Naggar (2002) on Trablos
persimmon seedlings. They indicated that, leaf Mn
content was decreased with increasing the salts
concentrations in saline solutions used for irrigation.

With respect to the specific effect of sodium
adsorption ratio (SAR) of saline solutions used for
irrigation on leaf manganese content of both betulaefolia
and communis pear rootstocks transplants, it could be
observed from obtained results in the same Table (20)
that the higher ratio of sodium adsorption (SARG6)
resulted in decreasing in the leaf manganese content of
pear rootstocks transplants under study as compared to
the lower ones i.e., (SAR3) during both 2004 and 2005
seasons of study. Such decrease was significant in the
two seasons. this trend was true during the two seasons in
this experiment. These results are in accordance with
those obtained by Omar (1996) on apricot seedlings;
Abd El-Magied (1998) on bitter almond and El-Naggar
(2002) on Trablos persimmon seedlings and Osman
(2005) on some apples rootstocks transplants, they
revealed that increasing SAR was significantly decreased
the leaf Mn content in this respect.

Regarding the specific effect of chloride levels
(C1:SO, ratio)of saline solutions used for irrigation on the
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leaf manganese content of pear rootstocks transplants
under study, it is quite evident from results represented in
the same Table that the leaf manganese concentration
was decrease by increasing the chloride level from low
Cl1:SO, ratio up to high CI:SO4 ratio. This decrease was
significant. Such trend was detected during 2004 and
2005 of study. In this concern, these results are similar to
that achieved by Omar (1996) on apricot; Abd El-
Magied (1998) on bitter almond and Darwesh (2006) on
some pear and apple rootstocks transplants.

B. Interaction effect:

Referring the interaction effect of the three
investigated factors i.e., salinity concentration, sodium
adsorption ratio (SAR) and chloride levels (C1:SO,4 ratio)
on the leaf manganese content of both betulaefolia and
communis pear rootstocks transplants, data obtained in
Table (20) revealed clearly that the most depressive
saline solution used for irrigation on leaf manganese
content was that combination between the highest salinity
concentration and the higher ratio of both sodium
adsorption and chloride level i.e., (6000 ppm x SAR6 x
high CI:SOy ratio), meanwhile the lower decrease was
resulted by those pear rootstocks transplants irrigated
with the lowest concentration or ratio of salinity, sodium
adsorption and chloride level i.e., (2000 ppm X SAR3 x
lower Cl:SO, ratio) as compared to those transplants
irrigated continuously with tap water (control). On the
other hand, the other combinations treatments were
intermediate in this concern. Such trend was detected
throughout the first and second seasons of this
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investigation. The present results are in a complete
agreement with those mentioned by Omar (1996); Abd
El-Magied (1998); El-Naggar (2002) Osman and
Darwesh (2006) all reported that the leaf Mn content in
some fruit deciduous rootstocks transplants. All revealed
that the combinations of salts, SAR and Cl:So4 ratio at
different concentrations in saline solutions used for
irrigation led to decrease significantly leaf Mn content
and this decrease was increased with increasing the
concentrations of combinations.

IV.II. Second experiment: Effect of foliar sprays
with some growth regulators (CCC, BA,
PPs3;3), on some vegetative growth, some
physiological characteristics and some
chemical constituents of two pear
transplant rootstocks irrigated with (6000
ppm and SAR 6) saline solutions:

In this regard the response of salinity stressed
transplants irrigated with 6000 ppm saline solution of
SAR 6 and higher Cl: SO4 ratio of two pear rootstocks
(Pyrus betulaefolia and Pyrus communis) in response to
foliar spray with 3 growth regulators (CCC, BA and
PP333) each solely were investigated. Thus a simple
experiment using the complete randomized block design
was conducted to investigate the effect of growth
regulators sprayed. Taking into consideration that CCC,
BA and PP;;; were foliar sprayed at 500, and 25 and 500
ppm for three former regulators, respectively during 2004
and 2005 seasons.
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IV.IL1. Effect on some vegetative growth
measurements:

In this concern the response of the following
growth parameters were investigated.

1. Stem height; root length, total plant length and
stem diameter (cm.):

Referring the effect of salinity concentration
treatment on stem height; root length; total plant length
and stem diameter, the data in Table (21) indicated that
the 6000 ppm with SAR6 saline concentrations treatment
resulted in significant reduction than control. In this
connection, the findings of Patil and Patil (1982) on
pomegranate; Behariy ef al., (1984); Khamis ef al.,
(1985) on the Thompson and American grape rooted
cuttings, Kabeel (1985) on some deciduous fruit
seedlings; Taylor et al., (1987); Al-Saidi et al., (1988)
Prior et al., (1992) on grapevines; Omar (1996) on both
apricot and mango seedlings; Abd El-Mageid (1998) on
almond seedlings and Osman (2005) on some apple
rootstocks.

They found that, salt stressed reduced stem height,
root length, total plant length and stem diameter.

Concerning the effect of the sprayed growth
regulators on transplant height; root length; total plant
length and stem diameter (cm.), data obtained in Table
(21) showed that 3 growth regulators sprays increased
significantly four growth measurements as compared to
the salinity stressed transplants, however, BA at 25 ppm
sprays were more effective during 2004 and 2005
seasons.
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2. Leaves, stem, root and total plant fresh and dry
weights/ transplants:

Data obtained during both 2004 and 2005
experimental seasons regarding the effect of sprayed
growth regulators on leaves, stem, root and total plant
fresh and dry weights are presented in Tables (22 and
23).

Concerning the effect of salinity concentration,
data obtained in Tables (22 and 23) revealed that, the
fresh and dry weights of plant organs was decreased by
irrigation with 6000 ppm/SAR6 saline solution in
irrigation water.

The decrease was significant as both fresh and dry
weights for a given organ and consequently. The total
plant weights under an investigated saline solution were
compared to those continuously irrigated with tap water
(control) during both 2004 and 2005 experimental
seasons.

These results confirmed those found by Fathi
(1989) on apple rootstocks; Attia (1994) on apple and
olive; Al-Saidi (1980); Meligi er al, (1983) on
grapevine; Behariy ef al., (1984) on American and
European grape seedlings; Kabeel (1985) on some
deciduous fruit species; Noaman er al., (1994) on
pomegranate; Bondok (1995-a) on some peach rootstock
transplants; Omar (1996) on both apricot and mango
seedlings; Abd El-Mageid (1998) on almond seedlings.
All reported that the fresh and dry weight of plant organs
decreased by increasing the level of salinity
concentrations in irrigation water.
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Referring the effect of sprayed growth regulators,
it is quite clear that pear rootstock transplants sprayed
with CCC or BA as well as PPs;; had obviously heavier
organs, rather the analogous ones of unsprayed salinity
stressed transplants during both seasons of study.
However, differences between 3 sprayed growth
regulators (CCC, BA and PP;33) were significant for both
fresh and dry weights of plant organs (leaves; stem; root
and total plant) during both 2004 and 2005 seasons.
Herein, BA foliar spray was statistically more effective
than foliar spray with either CCC or PP333.

In this respect Agafonov ef al., (1983) found that
CCC application increased drought tolerance of Golden
Delicious apple trees. Atkjnson and Crisp (1983)
reported that both CCC and PPi3; growth retardants
improved water relation of potted M.25 apple and Golt
cherry rootstocks and consequently modified total growth
and growth distribution between 3 plant organs (root,
stem and leaves), whereas both CCC & PPs3; increased
root system but decreased the aboveground organs.
Moreover, Borsboom (1983) found that PP333 had much
greater shoot suppressing effect than CCC. This result is
an agreement with the findings of Sharaf et al., (1985)
on American and European grape plants they found that
spraying BA and/or CCC reduced the salinity damage
and increased leaves, stem, root and total plant dry
weight. Moreover, Antognozzi and Catalano (1985) and
Antognozzi and Preziosi (1986); Ahmed (1990) and
Hasan (2005) found that CCC & PPs;; reduced plant
height and leaf area. However, researches of the two
former authors pointed out an increase in laterals number,
while the later one found the opposite.
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3. Number of both lateral shoots and leaves per
transplant average leaf area (cm”) and assimilation
area (decz)/transplants:

The obtained results as shown in Table (24)
revealed that, salinizing irrigation water at 6000
ppm/SAR6 had a general significant effect on number of
lateral shoots/transplant; number of leaves per/plant,
average leaf area (cm.) and assimilation area (cm?) per
transplant of both P. betulaefolia and P. communis pear
transplants as compared with control treatment during
2004 and 2005 seasons. Moreover, differences between
the 6000 ppm/SAR6 salinity concentration was
significant as compared to control during the two seasons
of study. These results are confirmed by the earlier
findings of several investigators i.e., by Kabeel (1985) on
some deciduous fruit species; Fathi (1994) on apple
rootstock seedlings; Bondoker al., (1995) on Florida
prince peach; Omar (1996) on some deciduous fruit
species; Abd El-Mageid (1998) on almond seedlings and
Osman (2005) on three apple rootstocks. They found
that, number of laterals/plant, number of leaves/plant, leaf
area and assimilation area/plant decreased considerably
with increasing concentration in irrigation water.

These results are in agreement with that, reported
by Pokroveskay (1954 and 1957) showed that in
glycophytes both cell division and cell elongation were
inhibited with increasing salinity. Antipov (1958)
showed that the smaller size of alfalfa grown in saline
areas, determiner more by a decrease in cell number than
cell size. However, Nieman (1965) concluded that the
number of cells per nut leaf area Phaseoulus vulgaris L.
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tended to remain constant through most of the growth
period in both the control and the salt stunted leaves.
Meiri and Poljakoff (1971) revealed that salinity
reduced the total leaf area and delayed the development
of new leaves of bean plants. In addition, spraying both
PP333 at 500 ppm and BA at 25 ppm as well as CCC at
500 ppm to the olive transplants significantly improved
the average number of leaves/plant and number of lateral
shoots/plant, leaf area and assimilation area/transplant of
two pear transplants rootstocks as compared to plants
irrigated with saline solutions during 2004 and 2005
seasons, as presented in Table (24). Data also show that
CCC foliar spray at 500 ppm gave the highest values of
these parameters followed by BA at 25 ppm foliar spray,
meanwhile the PP3; foliar spray treatment appeared to be
less effective than the abovementioned ones. These
results are in agreement with those reported by Sari El-
Deen er al., (1979) on olive seedlings and Sharaf ef al.,
(1985) on American and European grape seedlings.

IV.IL.2. Leaf physiological properties:

In this respect 4 leaf physiological properties
namely: 1. Leaf osmotic pressure (L.O.P.); 2. Leaf
relative turgidity (L.R.T.); 3. Leaf water potential
(L.W.P.) and 4. Leaf succulence grade (L.S.G.) of salt
stressed transplants belonging to t pear rootstocks under
study (Pyrus (betulaefolia and Pyrus communis) in
response to foliar sprays with three growth regulators
(CCC, PPy at 500 ppm for each and BA at 25 ppm)
were investigated. Data obtained during both 2004 and
2005 seasons regarding the effects of sprayed growth
regulators are presented in Table (25).
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1. Leaf osmotic pressure (L.O.P.)

Referring the effect of salt concentration at 6000
ppm/SAR 6 on leaf osmotic pressure (L.O.P.), it is clear
from present results in Table (25) that a significant
positive was detected between such character and salt
concentrations in irrigation water. Herein, the value of
leaf osmotic pressure increased significantly with 6000
ppm/SAR 6 salt concentration in the irrigation water as
compared with tap water (control) during both seasons of
study.

Analogous results were obtained by Lioyed and
Howie, (1989) on Navel orange, Abd El-Karim, (1997)
on three grapevine cultivars, Abo-El-Khashab (1997) on
peach and olive, Hasan (2005) on olive transplants and
Osman (2005) on some apple rootstocks. They reported
that, the value of leaf osmotic pressure increased
significantly with increasing salt concentration in the
irrigation water. In addition, Hayward and Wadleight
(1949) reported that the tolerance of plant to salt depends
on its ability to regulate the intake of ions so as to affect
the increase in leaf osmotic pressure (L.O.P.) without
excessive accumulation of such absorbed ions. Slatyer
(1961) and Bernstein (1961 & 1975) indicated that when
plants are exposed to osmotic substances, a sufficient
amount of the substrate is absorbed to increase the
internal leaf osmotic pressure (L.O.P.) by the amount
equal the increase in substrate leaf osmotic pressure
(L.O.P.).

Abd El-Rahman erf al., (1971) working on eight
orange cultivars reported that the increase in

- 169 -



concentration of the external solution was a combined by
an increase in salt accumulation and total osmotic

pressure of cell sap.

Data obtained during both 2004 and 2005 seasons
as shown from Table (25) shows an obvious decrease in
leaf osmotic pressure by any of three sprayed growth
regulators i.e., BA, CCC and PPj;;. However, the
decrease exhibited by three growth regulators was
significant with comparing to the unsprayed salt stressed
transplants from one hand, but BA at 25 ppm foliar spray
was the most effective and exhibited significantly the
greatest reduction from statistical point of view
descendingly followed by CCC and PP33; at 500 ppm for
each during the two seasons of study.

2. Leaf water potential (L.W.P.)

With respect to the effect of salt concentration on
leaf water potential (L.W.P.), data as shown in Table (25)
displays that leaf water potential values tended to
decrease significantly with salinity in irrigation water in
both two pear rootstock transplants during the two
seasons of study. These results confirmed that reported by
El-Hefnawi (1986) on guava plants, Nieves ef al., (1991)
on citrus, Hasan (2005) on some olive cultivars and
Osman (2005) on some apple rootstock. In this concern,
Stevens & Harvey (1990) proved that the increase in
salinity caused a decline in leaf water potential (L.W.P.)
and an increase in leaf petiole Na™ and CI” content.
However, Kaul (1981) on guava plant found that salt
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stress reduced plant water status (specially with SO4) and

increase leaf diffusive resistant.

As for the effect of sprayed growth regulators, data
obtained displayed that spraying salt stressed pear
rootstock seedlings with any of BA, CCC and PP
resulted in an obvious increase over the unsprayed salt
stressed transplants. However, the increase  was
significant during both seasons, but PP5;; foliar spray was
statistically more effective than other investigated growth

regulators.
3. Leaf relative turgidity (L.R.T.):

Data obtained during both 2004 and 2005 seasons
are presented in Table (25), it quite evident that 6000
ppm and SAR 6 saline solution resulted in an obvious
decrease leaf relative turgidity (L.R.T.) % over control
during the two seasons of study. Such decrease was
significant as compared to those of tap water irrigated
transplants pear rootstocks. Analogical results were
obtained Bernstein (1961) on various plants, Fenn ef al.,
(1970) on avocado trees, Nomir (1994) on kaki plants
Hasan (2005) on olive transplants and Osman (2005) on
some apple rootstocks transplants.

As for the effect of sprayed growth regulators, data
obtained displayed that spraying salt stressed pear
rootstock seedlings with any of BA, CCC and PPi33
resulted in an obvious increase over the unsprayed salt
stressed transplants. However, the increase was
significant during both seasons, but BA foliar spray was
statistically more effective than other investigated growth
regulators.
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4. Leaf succulence grade (L.S.G.):

Table (25) show that leaf succulence grade
(L.S.G.) in both P. betulaefolia and P. communis pear
rootstocks transplants was significantly affected by salt
concentration in irrigation water. In this regard leaf
succulence grade (L.S.G.) decreased significantly with
control treatment during the two seasons of study. These
results are in accordance with those obtained by El-
Hefnawi (1986) on guava plants, Nomir (1994) on kaki
plants Hasan (2005) on some olive cultivars and Osman
(2005) on some apple rootstocks transplants.

As for the specific of sprayed growth regulators,
Table (25) reveals that, spraying salt stressed pear
rootstocks with either PP333 and CCC at 500 ppm or BA
at 25 ppm increased significantly L.S.G. However, CCC
foliar spray was more effective descendingly followed by
PP33; and BA foliar sprays. Differences between three
growth regulators were significant as compared each
other during 2004 & 2005 seasons.

The present result is in general agreement with the
finding of Al-Khateeb (1996) regarding the effect of
foliar application of growth retardants (CCC and PPs33)
on water stressed transplants of some fig cultivars.

This result goes partially with that found by
Frakulli er al., (1999) regarding the effect of
paclobutrozol on water relation of olive. They reported
that water potential of water stressed olive transplants
was increased by PP;s; spray.

The present result regarding the effect of growth
retardant spray on hard leaf character of water stressed
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olive transplants is in complete disagreement with
Ahmed (1990) on fig.

Such influence of growth retardants spray on
transpiration rate was in agreement with the findings of
Atkjnson and Crisp (1983) and Behairy ef al., (1991)
on potted M.25 apple and figs, respectively. They
postulated that growth retardants reduced transpiration
rate.

IV.IL3. Chemical composition:

In this respect leaf photosynthetic pigments
(chlorophyll A & B and carotenoids compounds); proline
content and total carbohydrates in stems as well as leaf
mineral composition in leaves pear rootstocks in salt
stressed pear transplants in response to effect of foliar
sprayed with some growth regulators were investigated.
Data obtained during both seasons are presented in
Tables (26, 27 and 28).

1. Effect on leaf photosynthetic  pigments
(chlorophyll a, b and carotein contents):

Data obtained during 2004 and 2005 seasons
regarding the effect of 6000 ppm with SAR 6 saline
concentration in irrigation water treatment on chlorophyll
(a), (b) and carotein, data obtained revealed that an
salinity water caused on obvious decrease in chlorophyll
a and b as well as carotein contents of both P.
betulaefolia and P. communis pear transplants during the
two seasons of study. Such decrease was significant as
compared with those of tap water (control) irrigated
transplants. Thus, it could be stated that salinity reduced
severely the photosynthetic pigments content in leaf pear
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rootstocks. The results are coincided with the findings of
Salem (1981) on grape who mentioned that salinity
decreased leaf chlorophyll content. Hatem (1984)
reported that, green pigments content (chlorophyll a and
B) and caroteinoids in the salt treated romi grape plants
grown in calcareous soil decreased with increasing
salinity. Attia (1994) found that leaf total chlorophyll
content in both apple and olive transplants was
significantly depressed by rising the salt concentrations.

In addition, Abo El-Khashab (1997) found that
chlorophyll a, b and carotein were decrease in olive and
peach seedlings irrigated with saline water. The same
results was found by Mohamed (1997) on bitter almond
and Nemaguard peach rootstock, Abbas (1999) and Attia
(2002) on olive plants, Hasan (2005) on some olive
cultivars and Osman (2005) on some apple rootstocks.

Referring the effect of sprayed growth regulators,
it is quit clear as shown form Table (26) that 3 foliar
photosynthetic pigments of salt stressed pear rootstock
transplants were increased by spraying with any growth
regulators kind. On the other hand, BA at 25 ppm foliar
spray was more effective, where the increase exhibited in
3 photosynthetic pigments of slat stressed transplants
sprayed with BA was significant as compared to the
analogous ones of either CCC ,PP33; sprayed or
unsprayed ones during the two seasons of study.

In addition, the BA efficiency for increasing the 3
investigated foliar photosynthetic pigments was more
pronounced than that exhibited by two other sprayed
growth regulators and differences were significant as
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compared to the unsprayed salt stressed transplants
during both seasons of study.

These results regarding the influence of growth
retardants application on leaf photosynthetic pigments of
salt stressed transplants are in accordance with those
found by Kucherova ef al., (1979); Nomir and El-Deeb
(2000) and Gowda (2002), all reported that growth
retardants CCC/PPs33 increased foliar pigments contents
i.e., chlorophyll (A & B) and carotenoids compounds.

2. Effect of stem total carbohydrates content:

Regarding the effect of 6000 ppm with SAR6 salt
concentration treatment in the irrigation water on stem
total carbohydrates content of two pear rootstock
transplants; it is obvious from the results in Table (26)
that, stem total carbohydrates content decreased
significantly with salt concentration in irrigation water as
compared with control treatment during 2004 and 2005
seasons. These findings are in harmony with those
obtained by Beshir (1982) on fig plants, Lioyed &
Howie (1989) on Washington Navel orange who proved
that the actual amounts of carbohydrates in different plant
organs were adversely affected with rising salinity level
in irrigation water. Also in this regard, Hasan (2005) on
some olive cultivars and Osman (2005) on some apple
rootstocks  transplants. They found that total
carbohydrates contents of transplants shoots tended to
decrease with increasing salt concentration or sodium
adsorption ratio (S.A.R.) and chloride level.

Concerning the effect of sprayed growth regulators
on stem total carbohydrates, Table (26) displays that,
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both CCC and PP;33 each at 500 ppm, as well as BA at 25
ppm foliar spray increased significantly total
carbohydrates in stem during both seasons, however BA
was significantly more effective than the other two
growth regulators as compared to either unsprayed plants
or each other during the two seasons of study. The
present result regarding the response of total
carbohydrates was in harmony with that found by Gowda
(2002) who reported that PP3;; increased total
carbohydrates. Moreover, Formento Franzia and
Spinola (1984) postulated that CCC reduced total sugar
content in grapes. Findings of Al-Khateeb (1989) gave
support to the detected trends from the present
investigation, whereas he found that CCC & PPs3;
application  resulted in increasing stem total
carbohydrates but decreased soluble sugars in water
stressed fig transplants.

3. Effect of leaf proline content:

Regarding the effect of 6000 ppm with SAR 6
concentration treatment, data obtained in Table (26)
revealed that leaf proline content increased significantly
by salt concentrations treatment of irrigation water as
compared with tap water treatment during the two
seasons of study. Proline might act as an osmoregulators
compared against salinity stress and its accumulation

considered as an adaptive response to stress condition
Handa ef al., (1985).

Salt stress increased leaves proline content is an
conformity with those obtained by Dawnton and Loveys
(1981) on salinity stressed grapevines; Kaul (1981) on
guava plants; El-Hefnawi (1986) on guava plants, Nieves
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et al., (1991) on lemons, Hasan (2005) on olive cultivars
and Osman (2005) on some apple rootstocks. They
reported that proline contents being progressively
increased with increasing salinity concentrations.

Proline content in leaf dry matter were
investigated regarding their response to eftect of sprayed
some growth regulators. Data obtained during both 2004
and 2005 experimental seasons are presented in Table
(26).

Concerning the effect of sprayed growth
regulators, Table (26) reveals that proline was reduced in
leaves of BA, CCC and PPj3; treated transplants. Such
reduction was significant during both seasons. However,
PP3;; was significantly more effective than CCC or BA
with proline during 2004 and 2005 experimental seasons.
The present result regarding the effect of growth
retardants on leaf proline contents goes in line with those
found by Al-Khateeb (1996) on figs and Gowda (2002)
on olive. However, Anju-Thakur et al., (1998)
postulated an opposite trend to that detected in the present
study. Such conflict may be attributed to other related
factors like as hereditary and surrounding external ones.

4- Leaf mineral composition:

Leaf Na, N, P, K, Mg, Ca, Fe, Mn and Zn contents
in response to sprayed growth regulators (BA, CCC and
PPs3;) were investigated. Data obtained during both 2004
and 2005 seasons are presented in Tables (27 and 28).

4.1- Effect on leaf nitrogen content:

Concerning the effect of 6000 ppm with SAR 6
salt concentration treatment in the irrigation water on leaf
N content, it is obvious from Table (27) that, nitrogen
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level decreased significantly with saline solution
treatment comparing with those of the control (tap water)
in both P. betulaefolia and P. Ccommunis pear rootstock
transplants during 2004 and 2005 seasons.

The data obtained concerning the effect of salinity
stress on total nitrogen agreed with those of other
investigators i.e., Salem (1981) on grape seedlings,
Abdalla ef al., (1981) on El-Sultanij fig; Patil and Patil
(1982) on pomegranate plants; Kabeel (1985) on some
deciduous fruits; Sharaf er al., (1985) on Thompson
seedless and American grapes; Omar (1996) on apricot
and mango seedlings and Osman (2005) on some apple
rootstocks. They stated that increasing the salt
concentration in irrigation water decreased leaf nitrogen
content. In this respect, Shehata (1989) postulated that
excess CI in saline water used for irrigation, antagonized
the uptake of nitrate by the affected plants, It might also
be attributed to rapid protein decay under saline
conditions Prisco and O’leary (1972) the reduce
capacity for protein synthesis Aliza et al., (1967) and/or
reduced uptake and incorporation of protein amino acids
into protein El-Shourbagy er al., (1980).

As for the effect of BA, CCC and PPs3; foliar
spray, Table (27) reveals that two conflicted trends were
detected. Herein, BA and CCC spray increased
significantly leaf N % of salt stressed transplants.
However, PP;;; foliar spray decreased it during two
seasons of study. taking into consideration that BA was
more effective than CCC spray.

The obtained results regarding the reductive
influence of both CCC & PP;3; on leaf N % of water
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stressed transplants are in general agreement with that
reported by Gowda (2002) but conflicted with Behairy ef
al., (1991). Such conflict may be due to other related
factors like as concentrations; internal and external
conditions (nutritional, physiological and hereditary
characters).

4.2- Effect on leaf phosphorus content:

Regarding the effect of salinity treatment (6000
ppm with SARG6), Table (27) show clearly that
phosphorus level in both pear rootstock was significantly
affected by salt concentration in irrigation water. In this,
regard, phosphorus level decreased significantly in leaves
with salt concentration in the irrigation water during the
two seasons of study. The obtained results go in line with
those reported by Abdalla et al., (1981) on fig plants;
Salem (1981) on grapevine; Patil and Patil (1982) on
pomegranate; Kabeel (1985) on some deciduous fruit
seedlings; Gaser (1986) on avocado seedlings; Garacia
and Charbaji (1989) on grapevine plants; Bondok et al.,
(1995-a) on peach plants and Osman (2005) on some
apple rootstocks transplants. All stated that leaf P content
decreased with increasing salts concentrations in
irrigation water.

As for the effect of sprayed growth regulators on
leaf P% of salt stressed pear transplants two conflicted
trends were observed. Hence, a significant increase was
obviously resulted in leaf-P content by growth regulators
foliar spray. Differences exhibited by various sprayed
growth regulators — were significant as compared to
control during two seasons of study. Such results
regarding the effect of growth retardants are in general
agreement with those found by Behairy et al., (1991)
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and Al-Khateeb (1996) both on water stressed figs
transplants, as well as Nomir and El-Deeb (2000) on
Washington navel orange transplants, all reported that an
increase in leaf P content was exhibited by growth
retardants application.

4.3- Effect on leaf potassium content:

With respect to the effect of salt concentration
treatment, it is obvious from the results of Table (27) that
both P. betulaefolia and P. communis pear rootstocks
transplants irrigated with salinized water had significantly
lower potassium %. These results is similar to that
reported by Khanduja er al., (1980) on grapevine;
Kabeel (1985) on three deciduous plants; Al-Khateeb
(1989) on some fig varieties; Omar (1996) on apricot and
mango seedlings; Abd El-Mageid (1998) on almond
plants and Osman (2005) on some apple rootstocks. They
stated that potassium content in leaves decreased by
rising salt concentration in irrigation water.

Concerning the effect of sprayed growth regulators
on leaf potassium content, the results presented in Table
(27) show that, all foliar spray treatments resulted in
significant increase in leaf — K content of treated
transplants as compared to the unsprayed salt stressed
ones. Such trend was true during both seasons of study.

The present result detected regarding the effect of
CCC & PP33; spray on leaf K content goes in line with
those found by Behairy er al, (1991); Al-Khateeb
(1996) and Nomir and El-Deeb (2000). All reported that
an increase in leaf K content was resulted by growth
retardant spray.
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4.4- Effect on leaf calcium content:

Concerning the effect of salinity concentration
treatment ;, irrigation water on leaf calcium %, data in
Table (27) revealed that non salinized transplants
appeared to be contain Ca level significantly lower than
those of salinized ones during 2004 and 2005 seasons.

The results confirmed past researches of Kabeel
(1985) on grape, peach and plum seedlings; Gaser (1986)
on avocado seedlings; Abd El-Ghani (1990) on peach;
Omar (1996) on apricot and mango seedlings; Abd El-
Mageid (1998) on almond plants and Osman (2005) on
some apple rootstocks, whose results show that Ca™
content in salt treated plants was increased with
increasing salinity levels

Referring the effect of sprayed growth regulators,
Table (27) shows that any of BA, CCC and PPj3; foliar
sprays significantly decreased leaf Ca content. Such trend
was true during both seasons, however BA was the most
effective followed by CCC and PPs33, where differences
were significant as compared each other during two
seasons of study. The depressive effect of growth
retardants on leaf Ca content of salt stressed transplants is
in disagreement with Behairy et al, (1991) who found
the opposite. So further studies are needed to throw some
lights on such conflict, however the antagonism between
K from one hand and Ca from the other may plays a real
role in this respect.

4.5- Effect on leaf magnesium content:

With respect to the effect of salinity concentration
treatment, data obtained revealed that the 6000 ppm with
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SAR 6 salinity treatment resulted significantly in a
decreasing leaf Mg content was significantly exhibited
during the two seasons of study.

These findings could be supported with those of
Wallace et al., (1952) who reported that plant with low K
level obtained under salinity condition tended to
compensate the low K level by either high calcium and or
magnesium content in leaves. This results agree with that
reported by Al-Khateeb (1989) on some fig varieties;
Gaser (1986) on avocado seedlings; Omar (1996) on
apricot and mango seedlings; Abd El-Mageid (1998) on
almond plants and Osman (2005) on some apple
rootstocks. All concluded that using different saline
solutions significantly decreased leaf Mg content.

Referring the effect of sprayed growth regulators,
Table (27) shows that any of BA, CCC and PP;33
significantly increased leaf- Mg content as compared to
salt stressed during the study. However, BA was the most
effective during 2004 and 2005 seasons. The trend of leaf
Mg % in response to growth retardant sprays is in
disagreement with finding of Behairy et al., (1991) on
salt stressed fig transplants.

4.6- Effect leaf sodium content (%):

Regarding the specific effect of 6000 ppm with
SAR6 salt concentration treatment in irrigation water,
data obtained in Table (27) revealed that the treatment of
investigated saline solution resulted in an obvious
increase in leaf Na content over control during the two
season of study. Such increase was significant as
compared to those of tap water irrigate pear rootstock
transplants.
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Analogical results were reported by many
investigators; Patil and Patil (1982) on pomegranate;
Sweidan et al., (1982) on apricot seedlings; Kabeel
(1985) on deciduous fruits; Gaser (1986) on avocado:
Garacia and Charbaji (1989) on grapevine; Bondok et
al., (1995) on peach plants and Osman (2005) on some
apple rootstocks. They stated that as the salinity level of
the irrigation water increased, a subsequent increase was
observed in Na" accumulation in plant leaves.

Regarding the effect of foliar sprayed growth
regulators (BA, CCC and PPs33), Table (27) reveals that
all reduced significantly leaf Na content of salt stressed
transplants, however BA was statistically the most
effective. Meanwhile, CCC and PPs33; sprays didn’t only
reduced leaf Na content, but also both were statistically
of the same effectiveness.

4.7-Effect on leaf iron content:

Concerning the specific effect of salt concentration
treatment the obtained results indicated that leaf iron
content significantly increased by salt concentration in
irrigation water in both pear rootstocks during the two
seasons of study. the differences between salt
concentration treatment and tap water (control) treatment
was significant.

These results confirmed the findings of Gaser
(1986) on avocado; and Osman (2005) on some apple
rootstocks. They reported that leaf Fe concentration
increased by increasing salinity.

Concerning the effect of sprayed growth regulators
obtained results from Table (28) indicated that leaf- Fe
content of salt stressed pear transplants had been
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significantly increased by growth regulators foliar spray.
Meanwhile, the reverse was true with unsprayed salt
stressed transplants. Such results are in partial agreement
with Behairy et al., (1991) who mentioned that CCC
increased leaf Fe content of salt stressed fig transplants.

4.8- Leaf manganese content:

Referring the specific effect of salt concentration,
data obtained in Table (28) revealed that saline solution
resulted significantly in a decreasing leaf Mn content as
compared to those of tap water irrigation in both P.
betulaefolia and P. communis pear rootstocks transplants
as compared to those of tap water irrigation during 2004

and 2005 seasons.

These findings could be supported with those of
Al-Khateeb (1989) on some fig varieties, Abd El-
Mageid (1998) on almond plants and Osman (2005) on
some apple rootstocks all concluded that using different
saline solutions significantly decreased leaf Mn content.

With respect to the effect of the sprayed growth
regulators i.e., BA, CCC and PP3; on leaf- Mn content,
data obtained in Table (28) revealed that growth
regulators foliar spray treatments significantly increased
leaf- Mn contents as compared with unsprayed salt
stressed transplants during 2004 and 2005 experimental
seasons. Such trend of leaf Mn content in response 0
growth retardants exhibited in the present study goes in
line with that found by Behairy et al., (1991), who
mentioned that leaf Mn level was increased by CCC, but
the opposite was detected by PP33; application on salt

stressed fig transplants.
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4.9- Effect on leaf Zinc content:

Regarding the specific effect of 6000 ppm, SAR6
salt concentration treatment in irrigation water, Table
(28) shows that salt solution ftreatment resulted in an
obvious decrease in leaf Zn content below control in both
pear rootstocks during the two seasons of study.
differences in leaf Zn content was significant between
salinity solution. Compared to those of tap water (control)
during 2004 and 2005 seasons. Such trend in supported
by those of Patil and Patil (1982) on pomegranate; El-
Hefnawi (1986) on guava plants; Gaser (1986) on
avocado plants and Osman (2005) on some apple
rootstocks regarding the salinity influence on leaf Zn
content.

Concerning the effect of different sprayed growth
regulators i.e., BA, CCC and PP333 on leaf — Zn content,
it is so obvious that growth regulators foliar sprays
significantly increased leaf- Zn content of salt stressed
transplants during the two seasons of study Table (28).
Such trend of response goes partially with that previously
mentioned by Behairy ez al., (1991) who found that CCC
increased leaf Zn content of salt stressed fig plants, but
the reverse was detected with PP3;3;.
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