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ABSTRACT

This study aimed to investigate some possible approaches to alleviate the

negative effects of salinity on tomato plant groMh and productivity. Seeds of tomato

(Licopersicon esculentum Mill) hybrid 'trT737 were sown and seedling were exposed

io-hardening treatments using four levels of saline irrigation (control 250 ppm, low

1500 ppm, medium 3000 ppm and high 4500 ppm) during nursery stage. After

transpianting in the open field, all plants were irrigated with saline water with 55001

500 ppm and the standard recommended fertilization dose. Plants were also receiving

four experimental fertilization treatments namely control (no additional fertilization),

mono potassium phosphate, potassium humate and amino acids.

Recorded data showed that all vegetative and reproductive parameters

responded positively to the individual effect of hardening and fertilization treatments

and their interactions. The hardening level of 3000 ppm showed the best effect

followed by the 4500 Ievel and the least for 1500pp. Meanwhile the fertilization of mon

potassium phosphate gave the best results followed by potassium humate then the

amino acids. The interactive effect of the treatments appeared to be cumulative on

plant response.
Keywords: tomato, salinity, hardening, monq potassium phosphate, humate, amino

acids.

INTRODUCTION

Sali stress is a common consequence of insufficient water suppl,v

and/or using poor quality water. Salinity may be naturally exist particularly in
arid and semi arid regions such as Egypt. According to Gehad, 2003 most of

the saline affected soil is located in the northern middle Nile Delta as well as

its eastern and western Sides. This problem is usually counteracting the

expansion in land reclamation. Salinity is a well known factor affecting

negatively growth and production of many crops Such as tomato (Hayward

and Long, 1943; Sanchez Conde and Azuara,1979; Li, 2000; Tantawy' 2007)

and sweet pepper (Pitacco et al., 1990, Zabri et al ,1997; Chartzoulakis ancj

Klapakr 1998, Abdel-Mawgoud 20A4 and their productivity for ton'lato (Ehrei

anO Ho. 1986; Ho and Adams 1989, Li 2000; Tantawy, 2007) and sweet
pepper (sonneveld, 1979: Abdel-Mawgoud, 2002) The main negative effecl

of salinity comes from the osmotic effect on plant water uptake which

eventuafly affects growth and yield (Livett, 1980; Abdel-Mawgoud, 2002). The

result is the well-known yield reduction. Many trails have been made to

alleviate salinity effects with partial success or non-applied results.
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The aim of this study is to find an applied, environmentar-friendly
products such as potassium humate and amino'acids to improve aileviate the
negative effects of salits tomato crop grown under saline conditions.

MATERIALS AND METHODS
The experiments were conducted in Agric. Research stations location

in Ras sedr, south sinai governorate. Tomato nynrio vr737 was used in theexperimental work of this study to test the proposed treatments in differentgrowth condition. The first was carried out under nursery wr-ure tn" 
"ir,'"iunder the field conditions

l. Nursery stage (Hardening treatments):
The experiment was stared on the 15th February during the twogrowth seasons of 2005 and 2006. seeds of tomato nydriJ were sown in

io-qm travs having 209 holes filled with a growing media rraving moisture of
60%. The growing media was prepared by mixing 300 liters peatmoss, 100kg vermiculite, 500 gm ammonium phosphate, +bo gm ammonium niirate,
?99 

gr.p:,assium.sulfate, '150 gm micro nutrients mi'xture (Tradecorp A-Z),
]!o cm fungicide (Maxium),gnd a kg carcium carbonate. beeo trays were
irrigated with tape water for 15 days afterwhich the experimentar treatments
were applied.

. Four salinity levels of irrigation water were applied namely control
(tape water - 2s0 ppm), 1500, 3000 and 4500 pp*. Ai each week and forfive weeks period, irrigation with the above meniioned salinity levels were
applied as follow: First day: irrigation with proposed salinity levels, second
day. lrrigation Fasting, Third day. irrigation with proposed salinity tevels,
Fourth day: lrrigation Fasting, Fifth day: Leaching with tape water and six
day. lrrigation Fasting, No other treatments were applied in this experiment.
ll. Open field stage (fertilization treatments)

Plants grown in the nursery and treated with the above mentioned
hardening treatments were transplanted into the open field at Ras SedrResearch Station in south sinai. Mechanicar (Tabre 1)and chemicar (Tabre
2) analyses of soil used were determined at two depths, 0-15 and 15_3c cm.Mechanical analysis of soil was performed accord'ing to piper (1950) and
Jackson (1958), while the chemical analysis of water a'nd soilwas carried out
according to Jackson (1958) and Chapman and pratt (1961).

The irrigation was carried out using water irom underground well.
The chemical analysis of the irrigation water is shown in Tabre (3).

.., 99ir was. prepared before transpranting by adding catile manure atzum-lteddan and catcium super phosphate (.1s.5% p2os) at a standard rate
of 350 kg/feddan. chemicar fertirizers were appried twce-6etore transpranting
and near to flowering stage. Ammonium nitrate (33.s% N) and poiusr,r,i
suifate (48% k2o) were added at the rate of 50 and' 70 kg/feddan respecilvely
as two equal portions at 15 and 30 days after transplantirig.

lndividual transplants were grown at the^ bottori of ridges 100 cm
wld_t[at 40 cm apart prot area was 1x12= 12 mz. The drip irrigition system
of GR 16 was used and plants were irrigated daily using saline-deil water
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Table (1): Soil mechanical analysis and soil properties of the
experimental farm, at Wadi Sedr, South Sinai.

Soildepth (cm) Totalsand (%) sitt (%) Clav (%) Texture
0-1 5 59.0 10.5 30.5 Sandv
15-30 56.0 12.0 32.0 Sandy

Table (2): Soil chemical analysis of the experimental farm, at Wadi Sedr,
South Sinai.

Soil
depth
(cm)

EC
(dS/m) pH

Soluble anions {ooml Soluble cations (ppm)

HCOg- ct' SOa-- ^++UA Mg** Nat KT

0-1 5 10.00 7.5 11.0 1210 5.0 270 144 685 13
'15-30 9.00 7.2 13.3 1200 4.8 220 110 670 .15

Table (3): Chemical analysis of irrigation water (underground well) of
the exoerimentalfa at Wadi Sedr. South Sinaiee nar.

/Vater
;ample

EC
{dS/m)

pH
Soluble anions (oom'l Soluble cations (ppm)
HCC).- ct' SOa-- UA Mo"' Na- K-

\veraqe 8.59* 7.4 0.50 1540 6.1 518 275 807 9
- EC X 640 = ppm 8.59 X 640= 5500 ppm.

Fertilization treatments with specific compounds were applied with
irrigation water every ten days. Fertilization treatlnents were as follow:
Potassium humate (Humic acid 85% - 12 % K2O) in a iate of 4 gm/liter water,
Mixture of amino acids in a rate of 2 gmiliter, Mono potassium phosphate in a
rate of 3 gm/liter and control.
Measurements:

Vegetative, physiological and chemical measurements were recorded
at 75 days after transplanting in the open field.
Vegetative measurements :-

Plant height (cm) was measured from cotyledons level to plant top
Number of branches, Leaf area (cm') was determined using leaf area meter
machine model ADC Bioscientific Ltd., Japan, Fresh weight (g) of aerial part
(stem and leaves) was determined in gm/plant, Dry weight (g): Sample of
plant shoot per replicate was dried in oven (70"C) until a constant dry weioht
vras reached
Physiological measurements:-

Stomatal conductance, Leaf temperature and Transpiration rate
using Porometer machine model LI-COR., USA. Osmotic pressure of cell sap
at 70 days after transplanting was estimated with relationship between total
soluble solids and osmotic pressure according to Gosev (1960). Total Soluble
Solids (T.S.S.%) in leaves at 70 days after transplanting was determined by
using hand referactometer according to A.O.A.C. (1990).
Yield measurements:-

Number of fruits per plant, Weight of fruits per plant, Average of
individual fruit, Total yield, Total Soluble Solids (T.S.S.%) in fruits was
determined by using hand referactometer according to A.O.A.C. (1990).
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Statistical design and analysis:
A total of 16 treatments were a result of a combination of 4 salinity

hardening treatments x 4 fertilization treatments. Treatments were arranged
in a split plot design with three replicates. Fertilization were placed in the
main plot and hardening in the sub-plot. Analytical procedures were as
described by Snedecore and Cochran (1991).

RESULTS AND DISCUSSION

l. Vegetative growth:
Effect of fertilization treatments :

Table (4) shows the effects of salinity and fertilization treatments on
plant vegetative growth. ln this study as previous studies, salinity reduced
plant height (Achilea, 2002; Agong et a\.,2004 and Hajer ef a/. ,2006) and
leaf area (Li and Stanghellini, 2001; Mulholland ef al.,2002, Maggio ef al.,
2004; and Agong et al., (2004), fresh weight (Hassan, 1999; Li, 2000;
Sonneveld, 2000, Amico et al.,2003 and Hajer ef al. ,2006) as well as dry
weight (Li, 2000; and Yurtseven et a|.,2003). However the application of
fertilizers such as mono potassium phosphate and potassium humate
overcame this negative effect probably due to the presence of potassium as
reported by Eata (2001) and Achilea (2002). Leaf area reduction was also
overcame by K application under saline conditions (Al-Karaki, 2000; Eata,
2001; Ahmed, 2003). This may be due to the competition between potassium
and Sodium for absorption and/or the regulation of K to plant water relation
which reflects on cell elongation. The same explanation can be held true for
the effect of K on a higher leaf area of the plant under saline conditions.
Mono potassium phosphate was superior in its positive effect followed by
potassium humate while amino acid had the lowest positive effect in

improving plant height, number of branches and leaf area compared to
control treatment (Table 4). These effects were significantly higher compared
to control as well as among the fertilization treatments themselves. Similar
trend was observed in both seasons for the fresh and dry weight of the shoot
with one exception in the fresh weight of the shoots, where there was no
significant difference between the positive effects of potassium humate and
amlno acid treatments. Using K fertilizer under saline condition alleviated
saline effect and improved plant fresh weight as reported by Souberh, '1998:

Hassan, 1999. As the fresh weight depends mainly on plant water status and
K has a major role in controlling this status, therefore this can be the
explanation for the role of K in improving this parameter. Since potassium rs

the main nutrient in controlling stomatal behavior hence plant water status
and photosynthesis, it can expected that it may improve plant dry matter
production which has been observed. The presence of phosphate in the
same fertilizer enhanced the response of the plant to the applied dose and
this may be the reason for the highest response to mono potassium
phosphate application compared to other treatments. P was reported to
decrease as salinity increased (Ahmed, 1998; Nofual et a|.,2000; Eata, 2001;
and Shibli et al., (2007) But K increased P content in the plants (Eata,2001;
Ahmed, 2003) which means that the presence of the two elements enhance
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each other which eventually reflect on plant growth and production.
Vegetative growth was positively correlated with dry matter production, as
well as phosphorus level in plant (Valenzuela and Gallardo; 2001). The effect
of P may come from its essential role in energy compounds in the plants as
well as in the phospholipids which is the main component of cell walls.
Effect of hardening treatments:

Hardening treatments, generally, improved plant vegetative growth
parameters compared to control as shown in Table (a). The medium
hardening level of 3000 ppm showed superiority in its positive effect on plant
growth followed by the high level of 4500 ppm then the low level of 1500
ppm. All vegetative parameters studied, plant height, number of branches,
total leaf area and shoot fresh and dry weight responded similarly to the
hardening treatments. Hardening increased plant tolerance to salinity which
reflected on better plant growth and production. Salinity hardening treatments
it was for the mung bean increased plant height, leaf area and fresh weight
(Ahmed,2003) as well as dry weight (Taha, 1978). This effect of hardening
may come from the effect of hardening on plant osmotic adjustment to higher
osmotic pressure in the root zone. This adjustment can be brought about by
accumulating nutrients in the plant as hardening was found to increase P and
K content (Taha, 1978 and Ahmed 2003).
Effect of interaction:

Table (4) shows the interaction between the two treatments which
showed a cumulative positive effect on plant height where the combination
between mono potassium phosphate and the hardening with medium level
(3000 ppm) gave the highest effect allover the treatments. The difference
among the treatments was significant. The same trend was observed for the
parameters of fresh and dry weights of the shoots. Meanwhile only in the
season of 2005 differences resulted from the interaction between the
fertilization and hardening treatments on number of branches and total leaf
area were not significant at p < 0.05 .

ll. Physiological parameters
Effect of fertilization treatments:

TSS of the leaves and osmotic pressure as shown in Table (5) for the
lwo seasons of 2005 and 2006 responded positively to the treatments of
fertilization. As observed in the vegetative growth, the treatment of rnono
potassium phosphate resulted in the highest response in those recorded
parameters compared to the control. Other fertilization treatments gave also
significant positive results compared to control but not as of mono potassium
phosphate. Stomatal conductance. transpiration rate and leaf temperature
decreased in response to the fertilization treatments. Mono potassium
ohosphate treatment resulted in the lowest values for the three mentioned
pararneters For all physiological parameters studies, the Fertilization
treatments can be arranged according to their degree of effect in the followtng
order. mono potassium phosphate, potassium humate and finally amino acid
treatment. All these findings can be explained as results of K application
rvhich is considered the main key for stomatal behavior which reflects on all
measured physiological parameters
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Table(4): Effect of fertilization
growth characters of

and salinity hardening
V.T.737 tomato hybrid

treatments on
in the first and

second seasons and

iL.S-D
lo os tor
.ppm for salinity

Effect of hardening treatments:
The salinity hardening treatments showed the same trend observed

earlier with other parameters. The medium hardening level 3000 ppm showed
the highest positive response on the TSS and osmotic pressure of the leaves
followed by the high level of hardening 4500 ppm then the lowest level of
1500 ppm compared to control treatment (Tables 5). Stomatal conductance,
transpiratron rate and leaf temperature showed a negative response
compared to the control treatment. The lowest recorded values for the three
parameters were recorded with the medium level of 3000 ppm followed by
the high hardening level of 4500 ppm then the 1500 ppm level compared to

the controltreatment.
Effect of lnteraction:

Data in table (5) showed that the interaction between treatments
resulted in a cumulative effect on the observed parameters during the two
growth seasons. Fertilization treatments enhanced the effect of the hardening
treatments which resulted in a higher plant response. The mono potassium
phosphate treatment in combination with the hardening level of 3000 ppm
gave the best results compared to the control and all other treatments
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Table(S):Effect of fertilization and salinity hardening treatments on
some physiological characters on V.T. 737 tomato hybrid in
the first and second seasons 2005 and 2006

Treatments
TSS % of

leaves

Osmotic
pressure

(A.P)

Stom. Cond.
(cms-1)

Trans. (mg
cn'' s't )

Leaf temp.
(co)

:ertilizatior
/A)

Salinity hardening
1B\.

ieasons 1 z- 1 z- 1 z- 1 1r

lontrol

)ontrol 10.07 1 0.1 8.17 8.20 t.9t 27.50 29.6: 29.1 38.83 38.4 t
.ow (1500 ppm) 10 57 10 63 8.60 8.70 25.03 24.63 25.24 25.07 37.60 37.33
/edium(3000 ppm) 10.80 10 93 920 930 22.33 2'l 80 24.1 23.7C 36 47 Jbl

ligh (4500 ppm) 10.63 10.73 887 900 22.93 22.43 /4.5r 24 1 36 73 36 57

/lean 10.52 10.61 8.71 8.80 24.57 24.05 25.89 25.51 37.41 37.1 3

)otassium
lumate

lontrol 10.57 10.60 8.47 8.47 23.83 23.60 26.47 26.13 37.77 37.47
ow (1500 ppm) 10.77 10.87 9.23 9.33 21 .9i 1.50 24 10 23.70 37.17 36.83
iledium(3000 ppm) 12.20 12 30 0.2 10.3: 19.70 19.27 22.60 22.10 35.1 7 34.93
"tish (4500 ppm) 11.40 11.63 9.53 9.63 20.10 19.67 23.30 22.83 36.07 35.87

r'lean 11.23 11.35 oa7 9.44 21 .40 21 .01 24.12 23.69 36.54 36.28

r/ono
)otassium
)hosphate

lontrol 10.70 1 0,80 8.57 8.57 23.03 22.83 25.53 25.43 37.23 707
-ow (1500 ppm) 10.87 'l .00 9.17 9.27 19.97 19.50 22.77 22.30 35.07 34.8C
iledium(3000 ppm) 12 50 937 06( o.7a 18 50 807 19.60 19.10 34 00 33.77
Jioh (4500 opm) 11.73 1.87 9.87 0.0( 19 23 18.77 20.10 19.63 34.20 34.07

vlean 11 .45 0.76 955 9.64 20.18 19.79 22.00 21 .62 35.1 3 34 93

\mino Acir

lontrol 10.43 10.83 8.40 8.40 24.83 24 70 27.13 26.80 37.87 37.57
ow (1500 ppm) 10.63 10.80 9.02 9.03 22.93 22.43 24.8C a1.z I 37.57 37.47

Iedium(3000 ppm) 11.53 '1 1.63 9.47 9.60 20 10 19.70 22.63 22.43 35.60 35.47
liqh (4500 ppm) 11.67 II-JJ 9.27 9.37 20 74 20.2C r3.6: 23.03 36.41 36.33

vlean 10.94 11 08 904 9.10 22 14 21 76 24 5! 24.13 36 88 36 71

3eneral
nean fo
A)
freatmentr

lontrol 10.44 10.52 8.40 8.41 24.92 24.66 27 1 26.88 37 93 37.64
-ow (1500 oom) 10.71 10.83 9.01 9.08 22.48 22.02 44.2:. 23.83 36.85 36.61
Iedium(3000 ppm) 11.76 11.06 9.88 9.99 2A.16 19.71 22.24 21.83 35.31 35.08
liqh (4500 ppm) 11.23 11.39 9.38 9.50 20 74 20.27 22.94 22.40 35.87 35 71

S.D a

05 for

011 N.S 0.'10 0.08 0 't8 o.26 034 o22 009 u t/
0.09 N.S 007 0.07 016 0.21 0.26 0.20 0.04 012

X 0.17 N,S 0.1 3 0.1 5 033 043 052 041 009 023
salinippm

lll. Reproductiveity
Effect of fertilization treatments:

Li ( 2000) as well as others (Ragab et a1.,2005, and Krauss ef a/.,

2006) found that salinity decreased tomato yield and this what has been
observed in this study but potassium application either as mono potassium
phosphate or potassium humate increased yield under saline condition (Table
6). This is also supported by the finding of Eata (2001)and Economakis and
Daskalaki, (2003) who reported an increment in total yield by increasing K

application under salinity. Total yield increment may be brought about by
increment in average fruit weight and/or increment in fruit number per ptant
Average fruit weight improved by K under salinity (Soubeih, 1998, Eata
2001) and this what has been observed in this study also (Table 6). As
potassium plays a role in assimilates translocation, the application of K can
be expected to improve TSS in the fruits This is supported by the findings of
(Soubeih, 1998; Eata, 2001) who found that TSS of fruit improved by K under
salinity. Moreover, salinity reduces the amount of water going to the fruits
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which means a more concentrated solids in the fruits. This was observed
earlier as TSS in fruits increased as salinity increased (Stamatakis ef a/.,
2003; and Olympios et a\.,2003).
Effect of hardening treatments:

salinity hardening treatments as shown in Table (6) for the two seasons
of 2005 and 2006 increased plant tolerance to salinity as expressed in the
increment in the recorded reproductive growth parameters. The differences
among the means of the treatments were significant with the superiority of the
medium level hardening of 3000 ppm fotlowed by the high tevet of 4500 ppm
and the least effect but still significantly higher the low level of '1500 ppm
compared to control. Ahmed, .2003 reported improvement in mung bean
which received salinity hardening.
Effect of Interaction:

Similar to the trends observed in the vegetative growth, the
interaction effect of the combined fertilization and hardening treatments
showed a cumulative positive effect compared to the control treatment as
shown in Tables (6) for the two seasons 2005 and 2006 respectively. The
combination of the treatments of mono potassium phosphate and the
hardening with the medium level 3000 ppm had the best effect on improving
the productivity of tomato plants grown under saline condition. rruit
characteristics also showed a positive and the highest response to the same
treatment. All other combinations were also significanfly higher compared to
control however not as high as the combination of mono potassium
phosphate and the hardening level of 3000 ppm.

ln addition, the application of potassium in other forms such as
potassium humate, improved plant growth under saline conditions due to the
presence of humic. Humic was reported to increase plant vegetative growth
(Turkmen et al., 2004; Dursun et al., 2002, and Arancon ef a/., 2003) and
total plant dry mater production (Arancon et a\.,2003., Bohme, lggg). Amino
acids improved also plant growth and production under saline conditions.
Amino acids were found to increase number of flowers, fruit setting and fruit
yreld (Neera ja et a|.,2005).

All above mentioned explanation are expected to give cumulative
effects on plant growth and production as both techniques (fertilization and
hardening) are acting in two complementary pathways and these'shat have
been observed in the interaction of the treatments
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Table (6): Effect of fertilization and salinity hardening treatments on
yield and yield components of V.T. 737 tomato hybrid in the
first and second seasons 2005 and

Treatments
No. of fruits

/plant
Total yield
/ plant (gm)

Average fruit
weight (gm)

Total yield /
fed.
(ton1

TSS% for
fruitSalinity hardening

(Br(A)

)eaSOnS 1I .E
1 2* z- z- 1

;ontrol

)ontrol 18 33 19.33 672.67 685.33 73.67 74.67 5.53 5.70 7.87 7.90

-ow (1500 oDm) 23.00 31.00 757.33 804.00 89.00 95.00 7.63 7.60 8.19 8.24

ilediuml3000 oon 26.JJ 30.67 1157.67 1207.00 I tc.cc 1 16.67 9.23 9.43 8.54 8.70

lioh (4500 oom) 26.00 28.67 '1038.67 1 100.00 96.67 1 00.00 8.63 883 8.35 8.45

/lean 23.92 27 42 906 58 949.08 93 17 96.58 776 789 424 832

)otasstum

lumate

lontrol 23 33 23.67 823.33 .423 33 85 33 91 00 6. 10 6.23 ao, I .94

ow (1 500 oom) 32.00 1 333 33 109 33 115.33 8.20 8.63 8.68 8.72

3dium(3000 oom) 37.00 JV.O/ 1 643.33 1 690.00 127.67 133.0C 10.2 10.60 9.08 9.22

lioh (4500 oom) 36.00 38.00 1 550.00 1607 67 121.OC 1 23,33 oa7 10 10 8.95 9.03

!4ean 32.1 33.67 1 325.00 '1363 58 1 10.83 tt3.o/ 6.5b 8.89 8.66 8.73

!4ono
)otassium
)hosphate

lontrol 25.67 26.33 1 063.33 1 053.00 dY. JJ s6 33 7Ei 7.40 807 I07
ow (1500 Dom) 39.00 41.00 1546.67 161 0.00 't25.0c 133.0C 9.80 10.43 8.84 8.96

iledium/3000 oDm) 60.00 2750.00 /6J 155.0C 162.00 1 4.83 15.33 9.67 9.85

'lioh (4500 opm) 49.33 53.00 2033.33 2072.O4 141.67 149.67 13.30 14.27 o ao ooQ

Iean 42.83 45.08 1848 33 1879.58 127.75 135.25 1 1.36 1 1.86 8.99 9.1 '1

)ontrol 22.00 22.67 790 00 798.33 83.00 89.67 5.90 6.00 7 ao 2.90

.ow (1500 ppm) 30.33 32.33 1 183.33 1243.33 106.33 109 67 7.97 8.27 8.65

,/cdium/3000 ooml JJ. JJ 38.33 1 523 33 1563 33 121.67 122.67 v.b / 10.03 8.98 L07
lioh (4500 pon 32.67 36.67 1443 33 1491.67 119.00 1 18.67 oa7 9.93 8.87 9.00

r'lean 29.58 32.50 1 235 00 127 4.17 107.50 110.17 833 8.56 8.57 8.66

ieneral
nean fo
A)
f reatmentt

)ontrol 22.33 23.00 837 840.00 82.83 87.92 6.26 b-JJ 7.94 7.95

.ow (1500 ppm) 31 08 34.42 1192.67 1247.67 107.42 8.40 8.73 8.56 8.64

Iedium(3000 oom) 39.08 42.17 1 768.58 1810 92 129 42 133.58 110C '1 1.35 9.07 9.21

lioh (4500 oom) 36.00 39.08 t516.3 1 567.83 1 19.58 122.92 1 0.34 10 78 889 901

S.D a
05 for

0.84 293 86.58 97.11 5.90 530 o32 0.34 0.04 0.05
79.20 5.Jl 0.19 0.24 0.06 0.05

\xB 2.54 4.34 158.39 '150.26 704 669 037 0.49 0.1 0.'1 1

"ppm for

Conclusion
It can be concluded that using hardening techniques at nursery as

well as at field condation stage can improve plant tolerance to salinity after

transplantrng to the open field in salt affected soils. However, using other
fertilizers such as mono potassium phosphate can improve this tolerance to a

further degree.
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