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ABSTRACT

This investigation was carried out during 2005 and 2006 seasons on
pomegranate and Pyrus betulaefolia rootstock plants to study the effect of House
Green, gibberellic acid and Paraffin oil as an antitranspirant in reducing salinity
hazards on growth rate, total leaf area, trunk cross-sectional area and total dry weight.
In addition, the effect of the different treatments on leaf and root mineral compositions
(N, P, K, Na and Cl), total chlorophyll content, total leaf carbohydrate and leaf total
free amino acids was determined.

The results could be summarized as follows:

1. Raising the salinity level of the irrigation solution from zero to either 1000 ppm
or 2000 ppm NaCl caused a reduction in the plant growth rate, leaf area, total dry
weight, trunk cross-sectional area, total leaf chiorophyll content and leaf total
carbohydrates. While, increased total free amino acids in the leaf tissues of two
fruits species. This influence was more pronounced in plants grown under the 2000
ppm NaCl salinity level

2. The growth rate leaf area, trunk cross-sectional area,total dry weight, total leaf
chlorophyll content and total leaf carbohydrates of the experimental plants were
positively influenced by the application of House Green (soil applications )
gibberellic acid or paraffin oil as an antitranspirant treatments yet, the inverse
relationship was noticed with regards to the leaf total free amino acids content .

3. Significant positive interactions were generally noticed between either or both
salinity levels and the other treatments except House Green (foliar sprays) on the
growth rate, leaf area, trunk cross-sectional area, total dry weight, total leaf
chlorophyll content and leaf total carbohydrates of the experimental plants.

4. Negative interaction reactions were noticed between either or both salinity levels
and the different experimental treatments on the total amino acids content.

5. The influence of salinity on the concentration of the different nutrients was negative,
in most cases, except for leaf and root sodium and chloride content, as they
markedly increased with increasing the salinity level of the irrigation water.

6. Most of the significant influences of the different treatments on the leaf and root

- mineral composition were positive in most cases.

7. The statistical interactions between salinity levels and the other treatments on the
leaf and root mineral composition were positive in most cases.

8.Some of the House Green, gibberellic acid or antitranspirant treatments retarded
the appearance symptoms of harmful of Pyrus betulaefolia rootstock plants. i.e.
when the plants were irrigated with the highest saline concentration (2000 ppm

NaCl ), the symptoms of chlorosis appeared after 95 days in 2005 and 113 days in
2006 .
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INTRODUCTION

In Egypt, water availability is considered the prime constraint that
determines the addition of new cultivated areas. Agricultural expansion needs
a huge amount of available irrigation water which is already not sufficient to -
meet all the expected demands. The usage of water of poor quality had been
widely tried, but with varying degrees of success. The presence of
undesirable harmful salts; in quantity and quality, greatly determines the use
of such water. The different effects of salts on plants were classified by
Bernstein (1964) into primary injury ; which includes the toxic effect of ions,
and secondary injury, which includes nutritional deficiency and osmotic
effects, the primary salts stress takes two forms, a direct membrane strain
causing permeability changes and hence ion efflux and indirect metabolic
strain which causes metabolic disturbances. On the other hand, the
secondary stress of salinity also has two forms; nutrient deficiency stress and
osmotic stress with turgid loss (Levitt, 1980). The simultaneous presence of
harmful salts in the root zone can influence ion uptake and translocation by
plants .Synergistic and antagonistic effects can increase or decrease the
intensity of these processes.

With the increasing use of saline water in agriculture, improving
fertilization as a mean of alleviating growth inhibition had received great
attention. The addition of House Green (20%N, 20%P,0s 20%k,0 and
chelated microelements ) under high sodium and chloride levels was
recommended by numerous investigators to improve yield, growth responses
and water economy of many plants, (Ojala et.al .1983), Zidan and Malibari
(1993) and EI-Siddig and Ludders (1994)

Moreover, the application of growth promoters was found to play an
important role in modifying the growth and development of plants grown
under salinity stress condition by conjunction with their physiological and
biochemical activities (Little and Loach, 1975). Besides, the drastic changes
in the hormonal make up in salt-stressed plants including abscisic acid
accumulation, ethylene evolution and auxins, gibberellic acid and cytokinins
reduction was also found to occur. Exogenously introduced growth promoters
partially reversed the negative effect of stress condition on the different
physiological aspects especially photosynthesis and translocation processes
(Stark and Czajkowska, 1981). In addition, antitranspirants also seem to
participate in this respect. Antitranspirants provide a physical barrier to the
_loss of water at transpiring surfaces .Hence; it acts through minimizing the

excess of transpiration over that of uptake. This improvement in water
economy would probably help salt-stressed plants in maintaining their
physiological and biochemical processes, at least, at an acceptable base line

Therefore, this study was conducted to evaluate the effect of House
Green, Gibberllic acid and antitranspirant in alleviating salt stress in two
species widely planted in newly cultivated areas.

MATERIALS AND METHODS

This work was carried out at the greenhouse of El-Sabahia
experimental station in Alexandria during the seasons of 2005 and 2006. The
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effect of House Green, Gibberllic acid (G A;) and antitransprant in reducing

salinity hazard was studied on one year old Wardi pomegranate (Punica

granatum, L.) and Pyrus betulaefolia rootstock plants. During the first week of

February, in 2004 season, the plants of each fruit species were singly planted

in black polyethylene bags filled with about two kilograms of clay loam soil

and held in the greenhouse of the Pomology department until the spring of
the next season; when they received the different experimental treatments.

Sixty four plants (3 salinity levels x 5 fertilization or spray treatments
4 replicates = 60 plants) from each of the two experimental fruit species were
chosen in March of 2005 seasons. The selected plants of each fruit species,
as uniform as possible in size and length, were kept in the greenhouse for
about three months before the commencement of the experimental
treatments.

in mid —June of both years of study, the selected plants were divided
into three groups and each group received one of the following sodium
chloride solutions : 0.0 ppm (tap water ), 1000 ppm and 2000 ppm NaCl
.Salinity treatments were achieved by irrigating each plant twice a week with
500 ml from one of the three saline solutions . The application of the different
saline solutions continued till the termination of each experimental season.

After one week from the commencement of the salinity treatments, the
plants of each group i.e. receiving one of the three saline levels, were again
sub-divided to 5 sub —groups and each sub-group received one of the
following treatments :

T, :Untreated ; control

T, :Soil application with House Green (20%N,20%P20s, 20%k,0, 0.5%Zn,
0.4% Fe, 0.5% Mn, 0.5% Cu, 0.0% B and 0.05% Mo) at the rate of
0.25% House Green.

T, :Foliar spray of the same House Green fertilizer, at the rate of
0.25%House Green. Triton B was added as a wetting agent at the rate of
0.1%.

T. :Gibberellic acid foliar sprays, at the rate 40 ppm gibberellic acid, as
Berlex.

Ts: Antitranspirant foliar spray, at the rate 5% paraffin oil. Triton B was added
as a wetting agent at the rate of 0.1 %.

All fertilization and foliar spray treatments were applied to the plants
once every week till the termination of each experimental season. Fertilization
treatments were achieved by adding 500ml/plant from any of the
experimental nutrients, and the foliar spray treatments by applying 50ml/plant
from any of the spray solutions.

The experiment was terminated when the plants irrigated with the
highest saline concentration, 2000 ppm showed chlorosis on 50% of the leaf
blades in pyrus betulaefolia rootstock plants. Symptoms of chlorosis
appeared after 95 days in 2005 and 113 days in 2006

The following parameters were determined in the two successive
seasons.
a.Vegetative characteristics :
1.Growth measurements were taken at beginning of the salt treatments and

at the end of each experimental season by measuring the initial and final
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length of the plants. the growth rate of each plant was calculated using the
following equation :
Final length — initial length

Initial length

2.Total leaf area determination: 10 leaves from each of the pomegranate and
betulaefolia plants were taken at the termination of the experiment. The
leaves were carefully drawn on graph paper and the leaf area was
measured by counting the squares to the nearest cm.

3.Trunk cross-sectional area of each plant was calculated.

4.Total dry weight of individual plants was determined by the end of the
experiment (October, 15)

b.Total leaf chlorophyll content :
The aforementioned leaf samples taken for estimating leaf area were
used also for chlorophyll determination by using MINOLTA CHLOROPHYLL
METER SPAD -502 ( Minolta camera, LTD JAPAN )
c.Chemical analysis :
1.Total carbohydrates: were determined as percent on dry weight basis
according to Dubios et.al. (19586).

2.Free amino acids: A sample of 0.1 gm from the dry ground materials of the
leaf tissues of each replicate was plunged into 70% ethanol, boiled for 30
minutes and the extract was decanted. The residue was re-extracted twice
in fresh 70% ethanol for another 15 minutes and the resultant extracts were
combined and made up to volume by 70% ethanol .In this alcoholic extract,
total free alpha amino acids were determined according to Lee and
Takahashi (1966). The free amino acids were colorimetrically determined
using a glycine standard. Total free amino acids content was expressed as
mg /100 gm dry weight.

3.Leaf and root mineral content: leaf samples were collected from each plant
of each of the two fruit species in October 15 of both 2005 and 2006
seasons. In addition, root sample was also taken from each plant at the end
of experiment; October 15; 2006. The samples were washed with water,
rinsed three times in distilled water and oven dried at 70-80°Cto a constant
weight. The dried leaf and root materials of each replicate were ground and
digested with sulphuric acid and hydrogen peroxide, according to Evenhuis
and Dewaard (1980) .In this digested solution, N and P were
colorimetrically determined, according to Evenhuis (1976) and Murphy and
Riley (1962), respectively . K and Na were determined by flame
photometer. Chloride was determined in the ground dried material of each
sample by silver nitrate method (Jackson and Brown, 1955).

The obtained data throughout the course of this study were
statistically analyzed according to the Randomized Complete Block Design
(Snedecor and Cochran, 1990). A Combined analysis of variance for both
experimental seasons was also carried out according to Little and Hills
(1978).

Growthrate =
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RESULTS AND DISCUSSION

|- Effect of House Green, Gibberellic acid (GA;) and Antitranspirant on
the growth characteristics of Wardi pomegranate and Pyrus
betulaefolia plants grown under different salinity levels :

Generally, the data in (Tables 1and 2 ) indicated that the growth rate,
total leaf area, trunk cross-sectional area (2005 and 2006 seasons ) and total
plant dry weight (2006 seasons ) of the experimental plants were noticeably
influenced by salinity stress conditions . A significant reduction in the plants
growth characteristics was quite evident with raising the salinity level of the
irrigation solution from zero to either 1000 ppm or 2000 ppm NaCl (Tables 1
and 2). In both seasons, the growth rate of Wardi pomegranate and Pyrus
betulaefolia plants irrigated by 1000 ppm NaCl was reduced by as much as
88 % and 78%, respectively, in 2005 and 79 % and 81%, respectively, in
2006 season in comparison with those irrigated by zero ppm NaCl level. The
corresponding values for the 2000 ppm salinity level were 74 % and 55%
respectively, in 2005 and 69 % and 57 %, respectively, in 2006 season .Also,
the total leaf area of pomegranate and Pyrus betulaefolia plants irrigated by
1000 ppm NaCl was reduced by as much as 82% and 84%, respectively, in
2005 and 90% and 89 %, respectively, in 2006 season in comparison with
those irrigated by zero ppm NaCl level. The corresponding values for the
2000 ppm salinity level were 68% and 66%, respectively, in 2005 and 85%
and 81%, respectively, in 2006 season . While, in both seasons, a significant
reduction in trunk cross-sectional area of the plants of the two fruit species
were marked with increasing the saline concentration of the irrigation water
up to 2000 ppm NaCl. However, the differences in trunk cross-sectional area
of the pomegranate plants grown under moderate and low salinity levels were
not big enough to be statistically significant. In both seasons, the percent
reduction in trunk cross-sectional area of pomegranate plants grown under
the highest salinity, 2000 ppm NaCl, reached as much as 95%. Pyrus
betulaefolia plants, on the contrary, seemed to be affected by salinization. A
significant decline in trunk cross-sectional area of pear plants was observed
under both the 1000 and 2000 ppm NaCl levels. While, the total dry weight of
pomegranate and Pyrus betulaefolia plants irrigated by 1000 ppm NaCl was
reduced by as much as 80% and 92% respectively in 2006 seasons in
comparison with those irrigated by zero ppm NaCl. The corresponding values
for the 2000 ppm salinity level were 69% and 19%, respectively in 2006
seasons.

The fact that salinity affected the growth characteristics of the
experimental plants was also reported by El-Kobbia (1983), Nawar and
Ibrahim (1984), Israeli et al. (1986), Ezz and Nawar (1993), Abd Ella (1997),
Amer and Youssif (2004) and Naiema (2004); working on different fruit
species.

7271




Naiema, Malaka S.M et al.

‘o, L°0 4O 834 ayj je Jusbe Bujjem e se pappe sem g uojli] "jlo uigeed %, ¢ ajel ayj ju ‘Auids sv)jo) Jueldsuenpuy 51
*xa|1ag se ‘ploe ajjjeseqqib wdd gp ejul ay) je ‘sAeids Jujjoj ploe ajjjeseqqio: Y]
"%, L"0 JO ol o) Ju Juabe Bupjom e se peppe sem g UOJLI| ‘UB8IL) BSNOHY,GZ'0 JO Bjr. By Ju ‘1az|||jia) usaly um:OI,oEun ay) jo Aeids tejjo4: £
*uaale asNoH%SZ 0

joeel 8y} e (ON%SE0°0 PUL € %0°0 ‘N %S5°0 ‘U %S0 ‘04 %P0 'UZY%S 0 ‘O™N%0Z 'S0%d% 02 N%0Z) uealn asnoy yim uopeajdde jjos: 71
‘loJjuoa ! pajeanun: b

0010 #90°0 P00 96°0 c9'0 ce0 GG0°0 Se0'0 8L0°0 50'0'a's 1
Ja)uj ‘Jeal ‘les 19| jeall  les 18| ‘Jeau ‘es
cer'o 995°0 LLLO 9Lt E8t ELS | ¢ ¢0L0 L0 810 obelany
£.9°0 Piv'0 8L90 /890 | LY GOE v.y €8¢ | L9l'0 020 6SL0 $0C0 Gl
SL9°0 6670 6650 LPL0 Lv'g 6Cv 8E'G 199 | G510 8LL0 ¢ol’o g8L0 vl
0ES0 ¢<¢.LE0 LSS0 £99°0 9y GGt LEY 6’ | EELO 800 9cL0 681L°0 EL
95890 6250 8190 1280 GL'S 89t 66'G 859 | ZLIO AN 08L0 oLeo ¢l
L9%°0 9620 44740 2990 69°E c9¢ ¢LE €LY | G600 1900 £60°0 LELO (R
eljojer|njaq snikd
GZLo 800 0€00 9.0 (51 740] 920 0400 S0°0 200 500'a'S
12U jeal]. ‘les EEI] ‘leald] ‘les FEIv jeald] ‘les
1980 1060 L1160 Ev'E bl L0'S ¢EL0 9510 8410 abesany
60 060 GLeo €260 EZY GGt oLt +0'S 9.L'0 ¢2sio 6.1°0 Z6l°0 Gl
688°0 G/8°0 ¢68°0 0060 8b'v 89t LED 6E°G G910 610 GalL'o 1810 /AN
6980 0S80 698°0 888°0 0y £zt 60t 08t crl 0 GcLo 6ELO 29l0 £l
EV6'0 6260 960 #5860 09t €6t 147 er'S 810 29’0 1810 6020 cl
6EBD  I¥WL0 680 168°0 EQE 6.7%¢ LLE Ery | 60L0 200 +LLO L0 Ll
. wdd wdd wdd . wdd wdd wdd x widd wdd wdd
AV 0002 000L 0 did 0002 000L 0 A 0002 0001k 0
sjens| Ajuljes |DeN s|eAs] Ajuljes |DeN sjaAs| Ajuijes |DeN sjuewjeal]
BOIE [BUOI)D8S ~SS010 Yun] (, wo) ease jes) |BJO | 8jel Ymoln
sejeuelbawod

uoseas gz ul sjue|d )00)sj001 elj0jaRIN}OQ SNIAY pue ajeuribawod |pJep) JO BBIR |RUOIJIES-SS0ID
Muni} pue eale jeaj |10} ‘ejes ymolb uo juesdsuesyjue pue (Syo)) pioe oijja1aqqio ‘usals) asnoH Jo 309)3 (1) e1qelL

7272



J. Agric. Sci. Mansoura Univ., 31 (11), November, 206§

‘o, L0 JO 03u1 oy ¢ juabe Bupjem v se pappe sem g uoju] ‘o uyesed o, ¢ sjul oy Jv ‘Avids sojjo) Junsdsieapuy SL

"xajisg st ‘ploe oljjeloqqib wdd op owi eyy ju ‘sheids izijo) piow ojjjeseqaiD: Y1

%70 30 231 o3 32 Juele Bunjem B se pappe sum g uojl] "USDIS SSNOHY,GZ 0 O 8124 BY) J° J9Z|INIS) USRID OSNOH Swies ayj} jo Avids 1eyod: €1
‘ueain esnoH%SZ 0

30 o181 ey 1@ (O1%50°0 PUR € %00 ND %S U %S0 ‘0 %0 ‘UZV%S'0 'OTH%0T ‘S0ZJ%0Z'N%0Z) uealn esnoy yim uopeoydde jios: ZTL
‘lonuos ! pajzanun: L1

g8 lEd P2l N._‘Wc S.0°0 GEO'O 280 £€£0 LID 0ov0'0 €200 €100 50'0'a'S™
dejul jeal)l  jeg o) jeal)l S Jaju| jeall  ‘es Joju| jess)  les
S8'GL 8v'8l 6102 SG¥'0 6090 L¥LO 6LG 9€9 LI'L L1110 _8SL0 GBI 0| obeldAy

8L6L /8/L 9E°0Z LL'LZ|86S0 Z9F'0 6E90 €690(629 LLS 8L'9 269[LLL0 LZLO ¥8LO 9LE0 SL
OL'6L S¥'LL 06'6L S6'6L|€£590 0250 1S90 88.0|689 ¥L'9 869 GSL|[19L'0 8LL'O €910 ZOZO PL
SSOL 29l GE'9L LL'6L | 9S50 S6E0 9.6°0 L690|809 SL'S 109 LOL|9YL'O LOLO LbLO 0640 £L
w.m.ow l0'8L 9802 BS'EZ (6290 €550 1990 €S8°0(60°L L99 669 L9L|4BL0O SEL'O ZBLO 8220 cL
cshl Ob2l €6yl 2591 | 1250 E€VE'0 8IS0 20L0|9.S €25 €9G 299 |80L0 €00 ZLL'O 6ELO LL
ejjojee|nisq snifg

6L'E 02 LO'L L600 B6S00 LEDO LL0 6Y0 920 G600 GEO'0 8100 50'0'a's
usjul Jesl)  Cles || sl les Jou| jesdl  [es o jead)  les
9€'9l 8.8l L9€EZ 0L6'0 LEB'O 6S6°0 GL'S 109 EL9 ovL'0 910 Zl20 abesany

612 S€'8L 0L'0Z 06'9Z | /G560 LE6'D €S6'0 L86'0[LL'O 86G GL'Q 0029|2610 v9L'0 OLL0 Z¥20 SL
6961 92°/L €L8L 60EZ|9E6'0 LZB'O ZE60 0S6'0(099 LO09 ¢2€9 LvL|98L0 LSL'0 6LL'0 8220 L
6L°LL L2€L 9.9l 6SLZ|9L6'0 Z680 E€LB0 EVB'0|68'G 2ES €6'S ZH9[L9L0 LELO L9L0 Z6L0 €L
St'¢Z €06l LE'LZ 96°9Z (2660 6960 660 SLO'L|28'9 6L'9 GEQ Z6L|.L0OZO 88LO 68L0 P20 Al
8v'9L 96'El 96'9L LG'6L|S98°0 €£8'0 €980 668°0|0SS 0ZS 6SS LLS|ZZL0 ¥600 SEL'O 25L°0 LL

AV wdd wdd wdd AV wdd wdd wdd AV wdd wdd wdd ‘A wdd wdd udd o
000Z 0901 0 0002 000} 0 0002 0001 0 0002 0001
s|ene| Ajiuiies |oeN s|ane| Aujies [9eN sjens| Ajjuijes |oeN s|aA9] Ajugjes [DeN sjuawieal ||
yueidjwb jyBjem Ap 230 | Bole [2U0})20S -SS010 NUNIL (, wo) eade yeaj B3O o)l Yymolo

sajeuelbatuod

* UOSE3S 9002
uj sjuejd }o03s3001 BIjOJORINGEQ SNIAH pue ajeueiBawiod 1piepa Jo JyBiam Aip |210] pue Bale |BUOI}D9S-SS01D
qunu} ‘eale jesj [e}0} ‘@)jes yimosb uo juendsuenjpuez pue (Syo) pioe aij2iaqqis ‘uaalcs) asnoH jo 30ay3 :(z) e1qel

7273




Naiema, Malaka S.M et al.

The apparent reduction in the growth rate, total leaf area, trunk cross
sectional area and total dry weight of the plants under salinity stress
conditions might be attributed to a marked decrease in-the water absorbing
potential of the plants under such conditions (Hartmond et al., 1987). In the .

__ .meantime, Levitt (1980) reported that water shortage is the most critical factor -
in plant growth process. Besides, Bernstein et al. (1972) pointed out that the
accumulation of specific ions such as sodium and chloride, in the different
plant tissues, would probably exert an inhibitory effect on plant growth and
development.

Moreover, in both seasons, the growth rate, total leaf area, trunk cross-
sectional area-and total dry weight of pomegranate and pear plants treated by
House Green (soil application), gibberellic acid or paraffin oil antitranspirant
was significantty higher than that of the control plants.

The data of the present study also revealed that there were significantly
positive interactions between the different salinity levels and House Green

== saukcation), gibberellic acid and paraffin oil antitranspirant treatments.
For example, the application of House Green (soil application), gibberellic
acid paraffin oil antitranspirant significantly increased the growth rate, total
leaf area, trunk cross-sectional area and total dry weight of pomegranate
plants grown under 1000 and 2000 ppm NaCl salinity levels and to pear
plants grown under 2000 ppm NaCl.

These findings seem to be in agreement with those obtained by other
investigators such as: Shaheen (1984), Zhao et al. (1986) and Radi et 207
(1989), on NaCl- gibberallic acid interaction, Cerda and Mortinez (1988) and
El-Siddig and Ludders (1993) on nitrogen, Rao (1986) Amer and Youssif
(2004) on potassium, Morales et al. (1992) on phosphorus, EI-Abd (1998), on
antitranspirant and Naiema (2004) on nitrogen, potassium, phosphorus and
antitranspirant. They also concluded that this effect could be attributed to
nutrient increase and salt uptake decrease.

II- Effect of House Green, Gibberallic acid (GA;) and Antitranspirant on
the leaf total chlorophyll content and leaf total carbohydrates of
Wardi pomegranate and Pyrus betulaefolia plants grown under
different salinity levels:

Generally, the results in (Tables 3 and 4) indicated that increasing the —
- salinity level of the media caused a noticeable decrease in total chlorophyll
content and total carbohydrates. This behavior was evident in the two
experimental fruit species grown under both 1000 and 2000 ppm NaCl
“salinity levels. These results are in line with those reported by Patil and Patil

(1982) and Doring and Ludders (1986); on pomegranates; Saloma et.al.

(1992); on grapevines, Amer and Youssif (2004); on guavas and Naiema

(2004); on Nemaguard peach. They all concluded that salinity stress

condition reduced the concentration of leaf chlorophyll. Strogonov (1964)

clarified the depressive influence of salinity on leaf chlorophyll content .He

pointed out that salinity affects the strength of forces holding out the pigment-

arotein lipid complex in the chloroplasts. In the meantime, Garg et.al. (1993),

Ezz and Nawar (1993), Zidan and Malibari (1993) and Abd-Ella (1997)

concluded that salinity stress conditions reduced total carbohydrates.
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Moreover, the House Green (soil application), gilberellic acid and
antitragspirant caused .an .apparent significant increment in the leaf
chlorophyll content and carbohydrates of plants.

Regarding, the interaction influence between salinity and the other
treatments on total leaf chlorophyll content and total leaf carbohydrates of
-the experimental plant, the results, generally, revealed that positive
interaction reactions, in most cases, were observed between both salinity
levels and the other treatments experimented herein . This behavior was
evident in the two fruit species grown under salinity stress conditions. These
results are in line with those reported by Abd El- Rdhman and Hassanein
(1988) and EI- Abd (1996) on antitranspirants, Shaheen (1984) on gibberellic
acid and Naiema (2004) on nitrogen, phosphorus, potassium and
antitranspirants. They reported that these treatments increased the leaf
chlorophyll content of plants grown under stress conditions. Besides, Garg
et.al (1993) on nitrogen, phosphorus and/or potassium, and Urmiler and
Stutte (1988) as well as Hayashi (1961) on gibberellic acid. They all reported
that those treatments increased leaf starch concentration due to increasing
photosynthetic activity and the efficiency of utilizing photosynthetic products.

li-Effect of House Green, Gibberellic acid (GA;) and antitranspirant on
the total free amine acids content of Wardi pomegranate and Pyrus
betulaefolia plants grown under different salinity levels;

The results in (Tables 3 and 4), generally, indicated that salinity
appreciably increased the free amino acids pool in the leaf tissues of the
plants. The trend was, generally, noticed in the two fruit species
experimented herein whether they were irrigated by the 1000 ppm or the
2000 ppm NaCl salinity levels. Yet, the leaf total free amino acids content in
pomegranate plants irrigated by the 1000 ppm NaCl salinity did not differ
significantly than the control plants; irrigated by tap water. These results are
in agreement with those reported by Zidan and Malibari (1993), Garg et.al.
(1993) and Abd-Ella (1997). They concluded that stress condition increased
the free amino acids in plants. Shehata and Farrag (1983) reported that
salinization impaired nitrogen incorporation into protein .This notion might
help in explaining the high free amino acids level in plants subjected to the
salinity stress conditions.

Moreover, in both seasons, the free amino acids content of the plants
treated by House Green, gibberellic acid and paraffin oil antitranspirant was
significantly higher than that of the control plants.

Regarding the interaction influences between salinity and the other
treatments on the free amino acids pool of the experimental plants, the
data,in both seasons, revealed that negative interaction reactions were
noticed between either both salinity levels and the House Green, gilberellic
acid and antitranspirant treatments. These results partially agreed with those
reported by Hussein et.al. (1984); working on growth retardant and Zidan and
Malibari (1993), on potassium. They concluded that these treatments reduced
the amino acids content of plants grown under salinity stress condition.
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IV- Effect of House Green, Gibberellic acid (GA;) and antitranspirant on
the leaf and root mineral composition of Wardi pomegranate and
Pyrus betulaefolia plants grown under different salinity levels:

The data presented in Tables 5, 6 and7 show the influence of salinity
stress conditions on leaf and root mineral composition (nitrogen, phosphorus, -
potassium, sodium and chloride) of pomegranate and Pyrus betulaefolia
plants. In both seasons, the results of the present investigation, generally,
indicated that increasing the salinity stress conditions significantly decreased
the concentration of nitrogen, phosphorus and potassium in either leaf or root
tissues of the plants grown under both 1000 ppm or 2000 ppm NaCl salinity
levels, While, increasing the salinity stress conditions significantly increased
the concentration of sodium and chioride in either leaf or root tissues of the
plants grown under both 1000 ppm or 2000 ppm NaCl salinity levels. Such
results were found by Salama et.al., (1992), EI-Siddig and Ludders (1994),
Amer and Youssif (2004 ) and Naiema (2004). Noteworthy, Feigin (1985)
reported that the concentration of chloride increased linearly as the level of
chioride in the salt solution increased. He pointed out that the ability of cell
membranes to control salt uptake was reduced by the presence of high
chloride levels in the media.

Moreover, in both seasons, the nitrogen, phosphorus, potassium, sodium
and chloride content in either the leaf or the root tissues of the plants treated
by the House Green (foliar or soil applications)and gibberellic acid were
significantly higher than those of the control plants. In the meantime, the
addition of paraffin oil antitranspirant significantly increased the concentration
of nitrogen, phosphorus and potassium in the leaf and root tissues of plants.
On the other hand, the application of antitranspirant did not statistically
change the sodium and chloride in the leaf or root tissues of plants.

The data of the present study also revealed that there were significant
positive interactions between the different salinity levels and the other
treatments on the leaf and root nitrogen, phosphorus or potassium contents
of the plants. Similarly, pear plants irrigated by 1000 ppm and 2000ppm NaCl
and treated by House Green, gillerallic acid and antitranspirant also had
significantly higher leaf and root sodium and chloride content. Also, in
pomegranate plants grown under 2000ppm NaCl and receiving House Green,
gibberellic acid and antitranpirant treatments showed significantly higher root
sodium and chloride content than that in the corresponding control plants.
Such results were found by Cerda and Martinez (1988), Schreiner and
Ludders (1992) and Naiema (2004).
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