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IV - RESULTS AND DISCﬁSSION
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A - Effect of salt concentrations, sodium adsorption ra-

tio (S,A.R.) and chloride levels in ir:;gation water

on growth meesurements of, Thompson seedless grape,

Neet«Ghamr peach and Holywood plum seedlings:

The data in tables 2,3,4,5 and 6 show that gro-
wth measurements expressed as, stem length, increase
in stem length,number of leaves, increase in number
of leves, number of branches, top to root ratio and
leaves, stem, roots and total plant dry weights of
Thompson seedleas grape, Meet-Ghamr peach and Holy-
wood plum seedlings.

1 = Effect on stem length:-
From table (2) and Pig(l)it is obvigus that

stem length and percentage increase in stem len-
gth decreased significatly by using saline solu~-
tions as compared with those of tap water (cont-
rol treatment) in all fruit species during 1982
and 1983 seasons, Such decrease was more remar-
kable with the higher concentration, In this
respect, Hayward and Long (1942) found that the
total concentratijn of salts was a major factor
in the generel grewth depression on peach. Hay-
ward and Spurr (1!;3) concluded that the increa-
sed osmotic procliio of saline soil solution
~tended to restriei%the uptake of water by roots
on corn., Wilcox fﬂqu (1951) mentioned that sa-
1inity of soil soljtion may affect growth of Pl-

"ants in two wayss |

B8t the osmotic pressure of
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the solution may be high enough to limit the availability
of water to the plant, or 2nd high concentration of salts
in the solution may facilitate the uptake of one or more
of the present ions so that an accumulation may result
and cause a derangement of the normal metabolism of the
plant. Brown et.al.(1953) noticed a differential respo-
nse to specific salts which appeared to be more importa-
nt than the effect of the osmotic pressure of the solut-
ion on stone fruit. Moreover, Pokroveskay (1954) and
1957) found that in glycophytes both cell division and
cell elongation were inhibited with increased salinity.

Antipov (1958) showed that the smallar size of Alf-
alfa grown in saline areas , was determined more by a
decrease in all number rather than by cell sige, Nieman
(1965) concluded that the number of cells per unit leaf
area (Phaseoulus Vulgaris L.) tended to remain constant
throughout most of the growth period in both the control
and the salt stunted leaves. In addition; Makhija et.al.
(1980) found that rising salinity levels (abov 7.5 mmhos/
Cm conductivity of saturation extract) causing growth
reduction on guava seedlimgs. They found that accumula-
tion of CL™ and Na in tazic concentration in plant tiss-
ues and nutrient imblance were the main effects of sali-
nity. Recently; Khamis e%.a1.(1984) on guava and olive,
and Behairy et.al.(1984) em Thompson seedless and Ameri-
can grape plants, they fof_ that stem length was depre-
ssed by salinity cﬁnconrr;ons.

|
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Increasing sodium adsorption ratio (S.A.R.) from 3
to 6 in irrigation water caused a slight decreese in
stem lengih and remarkable decrease in the percentage
of the increase of stem length in Thompson seedless gra-
pe, Meet-Ghamr peach and Holywood plum =seedlings during
- 1982 and 1983 seasons. In this respect; EL-Deen et.gl.
(1979) on olive seedlings, Khamis et.al.(1984) on guava
and olive seedlings; Behairy et.al.(1984) on Thompson
seedless and American grape; and Abd-EL-Azig et.al.(1985)
on gome citrus seedlings, they found that increasing sod-
ium adsorption ratio (S.A.R.) resulted in significant
reduction of plant height,

In addition; increasing the level of chloride in
irrigation water was not affected in stem length while
remarkable and significant’ decrease in the percentage
of the increase of stem length in three fruit species
during the tow seasons of sutdy. This results are in
barmony with the findings of Abd-ElL-Azig et.al.(1985)
in rangpur lime and rough lemon seedlingsa,

Concerning the effect of interaction between salt
concentrations and sodium edsorption ratio (8.A.R.) le-
vels on stem length and the percentage of the increase
in stem length, it is clear from table (2) that the eff-
ect was slightly decreased in stem length while it

decreased in the percentage

0f the increese

concentration with the hlghest level of  S,A.R, in all
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fruit species during 1982 and 1983 seasons, The same
finding were obtained by Abd-EL-Aziz et.81,(1985) . In
addition to that, interaction between sodium adsorption
ratio (S.A.R.) and chloride levels caused slightly dec-
regse and significently decrease in both stem length end
the percentage increase in stem length respectively,
Thompson seedless grape, Meet-Ghamr peach and Holywood
-plum seedlings during the two seasons of study except
the first season in both Thompson seedless and peach
seedlings the decrease was not significant, Moreover
the interaction between salt concentrations, S.A.R. and
chloride levels on stem length in three fruit‘apecies
under study was slightly decrease but not significant.
This result was confirmed with the findings of Abd-El-
Agiz et.al.(1985) on five citrus rootstocks.

2 - Effect on number of leaves:-

Data from table (3) and Pig(2) clear that num-

ber of leaves and the percentage of increase in
number of leaves decreased significantly by using
different saline solutions as compared with those

of tap water ( control treatment ) in Thompson seed-
less grape, Meet-Ghamr peach and Holywood plum duri-
ng 1982 and 1983 seasoms. Such decrease was more
remarkable with the higher concentration. This res-
ults are in confirmity.with the findings of Hassan
(1974) on some ngetabge crops and El-Deen et.al
(1979) on olive seedliggs.
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Increasing sodium adsorption ratlo (S.A.R,) from
3 to 6 in irrigation water caused highly significant
decrease in both number of leavea and the percentage of
the increase in number of leaves in all fruit species
during the two seasons of study. In this respect;EL-Deen,
et.al.(1979) found that increasing sodium adsorption
ratio resulted in significent reduction of number of

leaves of olive seedlings,

In addilion, increasing the level of chloride in
irrigation water caused a slight decrease in the nu-
mber of leaves, while the percentage of the increase in
number of leaves was significantly decreas in Thomp son
seedless grape, Meet-Ghamr peach and Holywéod plum see-
dlings during 1982 and 1983 seasons.

With respect to the effect of the interaction between
salt concentrations and eodium adsorption ratio (S.A.R.)
levels on number of leaves and the percentage of the
increase in number of leaves, it is obvious from table
(3) that the effect was significantly decreased in both
number of leaves and the percentage of the increase ih
number of leaves compared with the control in three fru-
it species during the two seasons of study except number
of leaves in Thompson -eoda.as was decreased but not si-
gnificantly during 1982 semson. Moreover; the maximum
reduction in number of leujb- was obvious at the highest
salt concentration with t!p highest level of S.A.R. in
three fruit species nnder'ikudy.
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In additon to that, interaction between sodium ads-

orption ratio (S.A.R.) and chloride levels caused sligh-

tly decreage and significantly decrease in both number

of leaves and the percentage increase in number of leves

respectively, during 1982 and 1983 seasons. Moreover;

the interaction between salt concentrations X chloride

levels and salt concentrations X S.A.R. X chloride leve-

ls, number of leaves in three fruit species under study

was slightly decrease and not significant,

3 - Effect on number of branches:-

It is obvious from table (4) that number of br-
anches decreased significantly by using different sa-
line solutions as compared with those of tap water
(control treatment) in Thompson seedless greape, Meet-
Ghemr peach and Holywood plum seedlings during 1982
and 1983 seagons. Such decrease was more remarkable

with the higher concentration.

Increasing sodium adsorption ratio (S.A.R.) from
3 to 6 in irrigation water caused highly significant
decrease in the number of branches per plant in three
fruit species under stmdy during 1982 and 1983 seas-

ons,

In addition; incrgmsing the levels of chloride
in irrigatiom.uate: oaéped slightly decrease in the
number of branches in ipaqpaan seedless grape, Meet-
Ghamr peach and Holywoi? Plum seedlings during 1982
and 1983 seasons. %
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Concerning the effect of the interaction between salt

concentration and sodium adsorption ratio (S.A.R,) levéls

on the number of branches per plant wae significantly
decrease compared with tap water (control treatment) in
three fruit species during the study table (4). In add-
ition to that, sodium adsorption ratio (S.A.R.) and chl-
oride levels was significantly decreased in the number of
branches in Thompson seedless grape, and Holywood plum
seedlings while the decrease was not significantly in
Meet-CGhamr peach plants during 1982 and 1983 seasons More-
over; the interaction between salt concentration X chl-
oride and salt concentration X S.,A.R. X chloride levels,
on the number of branches in three fruit species was
8lightly decrease and not significant during the two se-

asons of study.

4 -~ Effect on Top to root ratio:-

The data of top to root ratio are given in Tab-
le (4). The data show that ratio gradually de-~
creased | aignificantly with the increase of salt
concentratipns. The decrease in top to root ratio
with increasing salinity has often been observed by
Eaton (1942) on different plant species; Bernstein
and Pearson (1954) on iomato and pepper plants and
Bebairy et.al.(1985) om guava and olive seedlings.

With respect to igereasing sodium adsorption
retio (S.4.R.) from 3 #0 6 in irrigation water decrea-

sed top to root ratiigin Thompson seedless grape
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and Meet-Ghamr peach seedlings while the decrease was
gignificantly in plum plants during 1982 and 1983 geas-
ons, These results are in harmony with the findings of
Khamis et.al (1984) on guava and olive seedlings.

In addition; increasing the level of chloride in
irrigation water had not affected in top / root ratio in
Thoinpaon seedless grape, Meet-Ghamr peach and Holywood
plum during 1982 and 1983 seasons, Similar results were
obtained by Abd-EL-Aziz et.al (1985) on Balady lime see-
dlings,

Concerning the effect of interaction between salt
concentration and sodium adsorption ratio (S,A.R.) levels;
S.A.R. and chloride; salinity and chloride, and salt con-
centration X S5.A,R, X chloride, top to root ratio was de-
creased slightly and not significant in all fruit species
during the two seasons of study, Moreover, the maximum
reduction in top to root ratio was obvious at the high
salt concentration with the high level of S.A.R., the
highest level of chloride, the highést level of S.A.R,
and chloride,

5 - Effect on leaves andl_!:!n dry weight:-

Concerning the leaves and stem dry weight of
the plants in the diffewent treatments; the date
presented in Table (5) E%;ml Pigs(3) and (4) show that
leaves and stem dry wefght of the three tested fruit

species corresponding j tively with increasing the

B

3
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concentration of salt added to the irrigation water com-
pared with those of tap water (control treatment) during
1982 and 1983 seasons, Such :Eesults appeared to agree

with those obtained by Rokba et.al.(1979) on some citrus
rootstocks; Khamis et.al, (1984) on guava and olive seed-
lings; Behairy et.sl. (1984) on Thompson and American

grape plants; and Abd-EL-Aziz et.al.(1985) on some cit-
rus rootstocks, they found that leaves and stem dry we-
ight'were depressed by 'gll the used salinity concentra-

tions,

Increasing sodium adsorption ratio (S.A.R.) from 3
to 6 in irrigation water caused highly significant dec-
i'ease in leaves dry weight in Thompson seedless grape,
Meet-Ghamr peach and Holywood plum seedlings. The same
trend was found in stem dry weight except in Meet-Ghamr
peach, the decrease was not statistically significant.
This result is in agreement with that reported by Khamis
et.al, (1984) on guava and olive; and Behairy ei.sl.

(1984) on Thompson and American grape plants.

In addition, increasing the level of chloride in
irrigation water caused a slight decrease in leaves and
stem &ry weight except leawes dry weight in Thompson se~
edless grape and Meei-Ghamy peach, the decrease was sig-
nificant during the ueiﬁ season only. This result
agree with the findings ogm-m,-uu et.al. (1985) on
some citrus rootstocks, '

T
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Regarding to the effect of interaction between salt
concentrations and sodium adsorption ratio (S.A.R.) lev=~

els on leaves and stem dry weights, 1t is clear from Ta-

ble (5) that the effect was slightly decreased but not signi-

ficant as compared with the control in three fruit sp-
ecies but the decrease was significantly in leaves dry
weight during 1983 season and stem dry weight in Thomps-
on seedless grape and Holywood plum druing 1982 and 1983
seasons respectively. In this respect; Behairy et.al.
(1984) on Thompson seedless and American grape plants,
found that leaves and stem dry weights decreased gradu-
ally by increasing salt concentration and S.A.R. ratioc,
while the maximum dry weight was obtained under tap wa-

ter treatment.

In addition to that, interaction between sodium ad-
sorption ratio (S.A.R.) and chloride levels, interactioﬁ
between salt concentretion and chloride, and interaction
between sslt concentration X sodium adsorption ratio
{S.A.R.) X chloride levels, leaves and stem dry weights
- was slightly decrease and not significant in three fruit
species during 1982 and 1983 seasons,

6 - EBffect on root and to!!g_plant dry weight:-

Data from table (6);gnd Fig(5) and (6), obviously showed

that root and total plamt dry weights decreased sig-
nificantly by using digrerent saline solutions as
compared with those o:gtap water (control treatment)
in all fruit species uz?er study during 1982 and 1983

b
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geasong, Such decrease was more remarkeble with the hi-
gher concentration, This result is similar to that rep-
orted by Khamis et.al.(1984) on guava and olive seedlin-
g8; Abd-El-Aziz et.al. (1985) on some citrus rootstocks;
Sharaf et.al.(1985) on Thompson seedless and American
grape plants, and Behairy gﬁ,g}.,(lSBS) on guava and ol-

ive seedlings.

With respect to increasing sodium adsorption ratio
(S.A,R,) from 3 to 6 in irrigation water there was e signifi-
cant decreas in root and total plaﬁt dry weights in three
fruit species during the two seasons of study, except
root dry weight in peach and plum seedlings, in 1982 se-
ason, where the decrease was not low enought to be gignific-
ant, The same trend was found by EKhamis et.al.(1984) on
guava and olive; Behairy et.al., (1984) on Thompson see-
dless and American grape plants, and Abd=El-Azig et.al.,

(1985) on some citrus species.

In addition, increasing the level of chloride in
irrigation water decreased significantly root and total
plant dry weight in Thompson aéedleaa grape and Holyw-
ood plum plants during the two seasons of study, while
it was decreased but not significantly in peach and plum
seedlings,

Concerning the effect of interaction between salt
concentrations and sodium iﬁsorption ratio (S.A.R,) lev-
els on root and total pluqi dry weights, it is obvious

B

from Table (6) that the etg?ct was decreased in all fruit
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species compared with those of tap water during the st-
udy, This result is in agreement with that mentioned
by Behairy et.al., (1984), In addition to that, inter-
action betweeh sodium adsorption ratio and chloride,
root and total plant dry weight decreased but not sig-
ﬁificantly in all fruit species except total plant dry
weight in Thompson seedless was significantly decrease,
Moreover; interaction between salinity and chloride,
and interaction between salinity X S.A.R. X éhloride,
glightly decrease root and total plant dry wéight but
not significantly in the three tested fruit species wh-
ile the maximum dry weight was obtained under tap water
(control treatment) during 1982 and 1983 seasons,

B - Effect of salt concentrations, sodium adsorption ra-

tio (S,A.R.) and chloride levels in irrigation water

on leaf chlorophyll content of Thompson seedleses gr-

ape, Meet-Ghamr peach and Holywood plum seedlings:~

One of the main factors controlling ecarbohydra-
te metabolism in plants is the chlorophyll content.
Yet the study of the effect of salinity on chloroph-
11 content is of major importance to plant physiolo-
gists, Data obtained im the present study of chlor-
ophyll (a) and ~b) content expressed as mg/g fresh
weight of leaves, are ghown in Tables (7) and (8).
Results revealed that ﬂen was g gradual decrease
in leaf chlorophyil-eo@?ent at the salinity level in
irrigation water was ii?reased of all studied sampl-
es, Such chlorophyll i}preasion was more pronounced
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at S,A.R; 6 than at S.A.R. 3 in August samples in three
fruit species. These results are in agreement with th-
ose previoudly - reported by Baslavekaye and Syroeskina
(1973) and Harward et.al., (1956) who found an apparent
reduction of chlorophyll in leaves of potato plants tr-
eated with chloride salts. The effect of sodium chlor-
ide and sodium carbonate on chlorophyll in leaves of

- cabbage and lettuce, indicated that increasing concent-
ration of either NaCL or Ka, CO3 from 0.5 to 6 atmosph-
er resulted in a remarkable depression in the mentioned

pigments (Kim, 1958).

Carter and Myers (1963) worked on grapefruit trees
irrigated with water containing either H32804,N30L aﬁd
CaCL,. Their data showed that all salts induced about
50 % decrease in chlorophyll content, They suggested
a similar action in decreasing the concentration of ch-
lorophyll and caroten pigment, The reduction in pigme-
nt content caused by the salts may be cause leaf struc-
tural changes, Similar results were obtained by Kanwar
and Bhambota (1968) in sweet orange, and by Taha, (1971)
in tomato; Mostafa Fadl and Seif Sari El-Deen (1979)
mentioned that salinity Qt;4000 pP.p.m. depressed chloro-
phyll (a),(b) and caroten content particularly at S.A.R.
18, Petrosjan et.al.(1979) found that a decrease was
observed in leaf chlorophyfl, and leaf photosynthesis
in grapevines growing in sjil conteining Ne ionms in the
range 5.6-6.2 meq/ 100 g o1,

|
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Taher (1983) found that increasing the salt conce-
ntrations in irrigation water decreased total leaf chlor-
ophyll content as compared with those of the control for

sour ornage, cleopatra mandarin and rough lemon seedlin-

&8.

With respect to the effect of sodium adsorption ra-
tio from 3 to 6, chloride levels, interactions between
selinity X S.A.R., S.A.R. X chloride, salinity X chloride
and salinity X S.A.R., X chloride showed that leaf chloro-
phyll content was slightly decrease but not éignificantly
noticable in three fruit species under this study.

C - Effect of salt concentrations, sodium adsorption ra-

tio (S.A.R.) and chloride levels in irrigation water

on leaf and root mineral composition of Thompson se-

edless grape, Meet-Ghamr peach and Holywood plum se-

edlings;
The data eoncerning. the effect of different sa-
1t concentrations, sodium adsorption ratio (S.A.R.)
and chloride levels in irrigation water on N,P,K,Na,
Ca and Mg leaf and root content of Thompson seedless
grepe, Meet-Ghamr peach and Holywood plum seedlings
- are presented in tables (9 to 14).

l - Leaf and root nit*n contents~
Concerning thezeffect of different salt co-
noeentration in the i'rigation water on leaf and
root nitrogen eontoié of the three fruit species,
the data of 1982 A% 1983 seasons showed that
-+
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Salinity at any levels depressed leaf and root nitrogen
content comparing with those of the control, (Nitrogen
status reflects the physiology of the whole plants as

well as its interaction with its surroundings) under sa-
line conditions there were disturbances in the nitrogen

me tabolism in plants. These results are similar to those
obtained by Gauch and Wedleigh (1945) on bean plants;
Petrosjan _o;t.g.l.(l%‘]) on perrenial crops; Abd EL-Messih
et.al,,(1979) on some citrus stock seedlings; Abd-EL-Aziz
et.al., (1985) on guava and olive seedlings; Sharaf et.al.,
(1985) on Thompson seedless and American grape, and Behairy
et.al., (1985) on guava and olive seedlings, Further more,
other studies carried out by Gauch and BEaton (1942) on bar-
ley plants: Hayward and Long (1943) on tomsto; and Wadleigh
and Ayers (1945) on bean plants, indicated that salinity
increased total nitrogen content of plants, On the other
hand, Daito (1967) reported that salt treatments did not
affect leaf N content of satsuma orange leaves; Purther
more, Taher, (1983) repoi'ted that leaf nitrogen content in
sour orange, cleopatra mandarin and rough lemon did not
follow a definite trend when treated with different conce-
ntrations of salinity, Mo®eover, leaf and root nitrogen
eontgnt decreased signifiopntly by increesing sodium adso-
rption ratio (S.A.R,) from 3 to 6. In this respect; Abde
El~Aziz et.al.,(1985) on gmmve and olive; and Sharaf et.al.
(1985) on Thompson seedlug and American grape found that
7 ightly decreased by increasing
- R.) but not significantly.

leaf nitrogen content was

sodium adsorption retio (3
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With respect to the effect of chloride levels on
leaf and root nitrogen content, data from Table (9) show
clearly that was slightly decrease but not significantly
in three fruit speciea during 1982 and 1983 seasons, Th-
is result ie in harmony with that reported by EL-Ashram,

et.al., (1985) on some citrus rootstock seedlings.

2 - Leaf and root phosphorus contenti-
Date from table (10) indicated generally that

aaiinity treatments decreased leaf and root phospho-
rus concentration but the decrease was statistical-
ly significant only in Meet~Ghamr peach seedlings
during 1982 and 1983 seasons, This result is in ag-
reement with those reported by Jindal et.al. (1979)
on mango; Mohamed Ali, (1979) on Thompson seedless
grape, Sharaf et.al. (1985) on Thompson seedless and
American grape, and Behairy et.al.(1985) on guava
and olive seedlings, On the other hand, leaf and
root phosphorus concentration did not differ by eit-
her increasing sodium Adsorption ratio (S.A.R.) from
3 to 6 or chloride levels. These results are confi-
rmed with Bernstein et,al., (1956); El-Ashram et.sl.,
(2985), and Sharat_g!,‘i,.(lSBS) on stone fruit trees,
some citrus rootstock-iiedlings and guava and olive
seedlings reupectively§

S

ST e
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3 - Leaf and root potassium contents-

Data from table(ll) obviously showed that leaf & root

| potassium content decreased significantly by using
different saline solutions as compared with those of
tap water (control treatment) in three fruit species
under study. Such decrease was more remarkable with
the higher concentration, This result is confirmed
with the findings of Gorton and Cooper (1954), who
stated that increasing Ca content of irrigation wa-
ter depressed K concentration of grapefruit leaves,
Pearson et.81.(1957) found that increasing levels of
palinity, es NaCL in irrigation water caused a decr-
ease in leaf potassiﬁm content,, loreoverjg same
findings were obtained by TPaha (1971) on Tomato pla-
nts; Paliwal arnd Maliwal (1972) in Okra; EL-Gizawy
(1973) on strawberxy;Mohamed Ali (1979) in Thompson
seedless grape; Abdel~Messih et.al.(1979) on citrus
rootstocks seedling; Khamis and Derwish (1981) on
citrus plants; Sharaf et.al.(1985) on Thompson see-
dless and American grape; and Behairy et.al.,(1985)
-on guava and olive seedlings. Moreover; leaf and
root K concentration was decreased by increasing
sodium sdsorption retie (S.A.R.) the decrease was
significantly in leaf ; Thompson seedless and peach
leaves during 1982 aeaébn. In this respect, Bower
and Wedleigh (1949) roéprted that increasing the ex-
changeable Ha percen & of the substrate resulted
in a decrease plant K !ntcnt.
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4 - Leaf and root sodium content:-

Yrom table (12) results clearly revealed that
leaf and root sodium percentage was clearly propor-
tional to the degree of salinity in irrigation water
Salinity at any level level caused significan-
t increase inleaf and root sodium content., These
results are in accordance with the findings = EL-
Gizawy, (1973) on strawberry; Abdel-Messih, et.al.,
(1979) on some citrus rootstock seedlings; Makhija
_9_‘5.9__1.(1980) on guava seed'lings; Khamis and Darwish,
(1981) on citrus seedlings; Sharaf et.sl.,(1985) on
Thompson seedless and American grape, and Behairy et,.
al., (1985)on guava and olive seedlings. MNoreover,
data clearly showed that leaf and root sodium conte-
nt slightly increased by increasing S.A.R. although,
thie increase so small statistically to be negligab.
le in three fruit species during 1982 and .1983 seasg-
ons., This is in agreement with the findings of Abd-
EL-Asiz et.al., (1985) on guava and olive seedlings;
El~Ashrem et.a8l.,(1985) on some citrus seedlings;
and Sharaf et.al.,(1985) on Thompson seedless and
American grape,

Never the less, leaf and root sodium content
was not affected by imereasing chloride levels in
irrigation water in the three fruit species under
study during 1982 and;%B seasons, These results
are similar to those ned by El-Ashrem et.al.
(1985) on some citru-_" otstock seedlings.
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5 = Ieaf and root calcium contents-

Dats from table (13) indicated that the pattern
of Ca distribution showed that leaves and roots of pl-
ants irrigated with tap water contained the lowest Ca
concentration, when compared with those of other salt
treatments in all fruit species under study. However,
plants received lowest salt level slightly higher leaf
and root'Ca percentages than those of the control.
These results are similarly to that obtained by Cooper
fﬁ,&}.,(1952) on citrus.' They found that ﬁalt ( NaCL
and CaCL, on milliequivalent basis) treatments incr-
eased the calcium content of the leaves of valencia
orange and Shary Red grapefruit grafted on both cleo-
patra mandarin eand sour orange rootstocks. Makhi ja
et.al.,(1980) on guave seedlings, found that rising
salinity levels increased leaf Ca content,

Moreover; leaf Ca content increased by increasing
sodium adsorption ratio (S.A.R.) from 3 to 6 but this
increase was not significant iﬁ root Ca content during
1982 and 1983 seasons in all fruit speeies, In this
respect, Bower and Wadleigh, (1949), stated that incer-
easing the exchangeable sodium percentage of the subs-
trate resulted in a decrease accumulation of Ca in the
plants. koreover; leaf and root Ca content was sligh-
tly increase by increalgpg sodium adsorption ratio
(S.A.R.) or chloride leiils in irrigation water in all
fruit species under lhéf.

&

frti
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6 - Leaf and root Mg content:-

Data from Table{l4) .obviously showed that leaf Mg content
decreased significantly by using different saline sol-
utions as compared with those of tap water in three
fruit species under study, while root Mg content was
no definit trend. These findings were in partially
accordance with Bernstein and Ayers (1953 a,b). They
stated that magnesium wes relatively unaffected in ro-
ots and tended to decrease somewhat in tops in carrots
and onions, loreovers; Cooper_gjﬁgl.(1952); and Daito
(1957), found no differences in Mg accumulation in ci-
trus leaves as a result of different selinity treatme-
nts., On the other hand, leaf and root magnesium conc-
entration slightly decrease but not statistically sig-
pificant. Vie increasing sodium adsorption ratio
(S.A.R.) or chloride levels in three fruit species.

In this respect, Bower and Wadleigh, (1949), concluded
that increasing exchgngg_able sodium percentage of the
substrate resulted in & decreased accumulation of mag-

negium in the plants.

Generally, it is well noticed from the statistical
analysis that most values of interactions between salt
concentration I sodium sdsorption ratio (S.4.R.);
S.A.R. X chloride levelss sqlt concentration X chloride
levels, and salt conceni?atiqn X S.A.R, X chloxride lev-
els were not statintieliiy significant in all cases in
both seasons of study. %?hnl, these values of interac-

tions were not involv.dé?n the present investigation.




