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Article History The present study was carried out at Nubaria Region, El- Beheira
Received: 19/8/2020  Governorate, Egypt, during the two summer seasons of 2019 and 2020 to
Accepted: 20/10/2020  stydy the effect of foilar application of salicylic (SA) and ascorbic acids
(ASA) on yield and quality of soybean cv. Giza 111 under drip irrigation.
Keywords: This experiment was laid out in the factorial experiment (two factors) in
Soybean, salicylic  randomized complete blocks design (RCBD) in three replications. The first
(SA), ascorbic acid  factor was salicylic acid (SA) concentrations (water = control, 500, 1000, and
(ASA), salinity, 1500 ppm), while the second factor was ascorbic acid (ASA) concentration
water, Irrigation (water = control, 500, 1000 and 1500 ppm) in both seasons. The obtained
results showed that foliar application of salicylic acid (SA) and ascorbic acid
(ASA) significantly affected plant height (cm), number of branches/plant,
number of pods/plant, 100- seed weight (g , seed yield (kg/fed), straw yield
(kg/fed), biological yield (kg/fed), harvest index (%), and oil content (%) in
the two seasons, whereas increasing of SA and ASA from 500 up to 1500
ppm increased all the studied characters as compared with the control
treatments (water spray) in both seasons. The interaction between the foliar
application of SA and ASA concentration was significant on all the studied
characters in both seasons, where using 1500 or 1000 ppm SA/fed + 500 or
1000 ppm ASA achieved the highest mean values of all the studied characters
in the two cropping seasons in drip water irrigation under the study
conditions.

INTRODUCTION

Soybean (Glycine max L.) is widely cultivated for its edible bean, which has many
uses. Soybean is the most important protein source for animal feeding and human food.
Among the legumes, soybean is valued for its high protein content (38 — 45 %), also soybean
seed contains 18-19 % oil (Livestock's long shadow, 2016).Soybean is a globally important
crop that provides protein and oil for a wide array of products. Soybean seed is made up of
crudely 40 % protein, 20 % oil, 35 % carbohydrate and 5 % ash (Soares et al., 2008).Total
cultivated area of soybean in the world in 2018 was about 123.5 million ha which produced
about 352.6 million tons, while in Egypt, the cultivated area was about 15000 ha produced
approximately 45000 ton from dry seeds (FAO STAT, 2018).

Soybean is very sensitive plant to drought and salinity conditions during vegetative and
reproductive growth. Since soybean is classified as dehydration-sensitive species that require
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optimum water quantity in the seed germination phase. Seed growth and plant growth (Chen et al.,
2006). Salt stress effected of major plant processes such as photosynthesis, protein synthesis and
lipid metabolism (Parvaiz and Satyawati, 2008).

Salicylic acid (SA) is an endogenous growth regulator of phenolic nature, which contributes
in the regulation of physiological processes in plants. SA plays an important role in the defense
response to abiotic stresses in many species of plants (Pasala et al., 2016). SA increases plant growth
and photosynthetic capacity in saline conditions (Noreen et al., 2012). Application of salicylic acid
significantly increases dry weights of root and top part under saline conditions (Stevens et al., 2006).
On the other side, Khodary (2004) reported that salicylic acid (SA) could induce salt tolerance in
maize plants via increasing their photosynthesis performance and carbohydrate metabolism.

Ascorbic acid (ASA) helps as a hydrogen transport agent which complicated in cellular
oxidation reduction reactions. Attempts have been made to service active vitamins to overawe the
drastic effects of salinity on seed germination, seedling growth and some metabolic mechanisms
(Ansari and Khan, 1986; Samiullah and Afridi, 1988). Ascorbic acid plays an important role in
improving plant tolerance to abiotic stress (Al-Hakimi and Hamada, 2001; Athar et al., 2008). Effect
of ascorbic acid as an exogenous antioxidant increased the total chlorophyll, total of leaf area, number
of filled pods and relative water content, while chitosan treatment increased stomatal density. Foliar
application of exogenous antioxidants on drought stress presented the important of the role of
exogenous antioxidants in reducing the effect of water stress on production and physiological
characteristics of soybean (Hasanah et al., 2017). Also, foliar application of ascorbic acid enhanced
all studied traits i.e. growth, seed yield characters.The enhancement was gradual with the increasing
ASA dose. The linear regression model predicted that when the ASA dose increase by 1.0 mg/L, the
seed yield is expected to enhance by 0.06 g/m?. Enhanced water stress tolerance through adequate
ascorbic acid application is a promising strategy to improve the tolerance and productivity of
common bean under water stress. Moreover, the response of common bean to water deficit performs
to be reliant on ASA dose (Gaafar et al., 2020).

The aims of this study were to:

1- study the effect of foliar application of salicylic acid (SA) on yield and yield
components of soybean to determine the best concentration, which will increase seed
production and quality by avoiding the exposure of the crop to salinity stress,

2- study the effect of ascorbic acid concentrations on yield and yield components of
soybean to determine the best concentration to increase the production and quality of
seeds, also to avoid the exposure of the crop to salinity stress, and

3- study the interaction effect between salicylic acid and ascorbic acid concentrations
on yield and its components of soybean to determine the best concentration, which
will increase the production and quality of seeds, and to avoid the exposure of the
crop to salinity stress at critical stages of soybean plants.

MATERIALS AND METHODS

The present study was carried out at Nubaria, EL-Beheira Governorate, Egypt, during
the two summer seasons of 2019 and 2020 to study the effect of foilar application of salicylic
and ascorbic acids on yield and quality of soybean cv. Giza 111 under drip irrigation.

Physical and chemical properties of experimental soil are presented in Table 1 which
according method described by Page et al. (1982).

This experiment was laid out as factorial experiment (two factors) in randomized
complete block design (RCBD) in three replications, the first factor was salicylic acid (SA)
concentrations (water = control, 500, 1000 and 1500 ppm), while the second factor was
ascorbic acid (ASA) concerntration (water = control, 500, 1000 and 1500 ppm) in both
seasons. In both seasons of 2019 and 2020 soybean seeds were sown in 5 April and 1%
April, respectively.
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Each sub plot included 5 lines. Each line was 3.5 meters long and 70 cm apart. Seeds
were sown on two sides of the irrigation line at 20 cm hill apart with two seed per hill. The
dry planting method called (Affier) and the rates of seeds was 40 kg seeds/fed.

NPK (50 kg N/fed, 24 P2Os/fed and 24 K20) were splatted and applied with irrigation
water and all the other cultural practices were done according to the recommendation of
Ministry of Agriculture and Land Reclamation recommendations in The Nubaria Region,
El- Beheira Governorate.

The commercial salicylic acid (SA) and ascorbic acid (ASA) from ElI Jomhoureya
Company — Cairo- Egypt were prepared in concentrations of 500, 1000 and 1500 ppm and
sprayed three times during the growing season after 30, 45, and 60 days from seed planting
at the same times control was sprayed with tab water only.

At harvest time, plant height (cm), number of branches/plant, number of pods/plant,
100- seed weight (g) , seed yield (kg/fed), straw yield (kg/fed), biological yield (kg/fed),
harvest index (%), and seed oil content (%) were recorded in both seasons.

Oil % was determined using soxcelt apparatus using n-hexan, according to AOAC
(1995).

Table 1. Physiochemical properties of experimental soil in both seasons.

Properties Seasons
2019 | 2020
Particle size distribution (%)

Clay 7.50 7.60
Slit 2.00 2.00
Sand 90.50 90.40
Textural class Sandy
CaCOs 3.15 2.45
Organic matter (OM %) 0.89 0.90
pH 7.90 7.85
EC (dS/m) 3.93 3.88
Soluble cations (meg/L)
Cat++ 22.12 21.10
Mg++ 4.85 4.61
K+ 0.56 0.64
Na+ 12.17 12.89
Soluble Anions (meg/L)
Cl- 11.11 11.42
HCO3~ 2.80 2.78
SO4~ 25.80 25.02
Available nutrient (mg/kg)
K+ 112.10 118.34
P 22.00 21.34
N 41.78 40.09
Fe 5.62 5.45
Zn 3.30 3.50
Mn 3.60 3.45
Cu 1.60 1.55
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Table 2. Water irrigation analysis of experimental sites in both seasons

Properties Seasons

2019 2020
PH 7.30 7.50
EC (dS/m) 3.36 3.38
Soluble cations (meq/L)
Cat++ 8.50 8.10
Mg++ 6.00 5.61
K+ 0.36 0.34
Na+ 18.50 17.89
CaCOs 0.00 0.00
Soluble Anions (meq/L)
Cl- 14.63 13.42
HCO;— 3.85 3.70
S04 14.80 15.02
Available nutrient (mg/l)
K+ 14.10 13.34
Fe 0.20 0.25
Zn 0.01 0.02
Mn 0.35 0.45
Cu 0.01 0.02

All collected data were subjected to analysis of variance according to Gomez and
Gomez (1984). All statistical analysis was performed using analysis of variance technique
by means of CoStat (2005) computer software package.

RESULTS AND DISCUSSION

The results obtained in Table (3) reported that plant height (cm), number of pods/plant, and
100- seed weight (g) of soybean were significantly affected by foliar application of salicylic acid
(SA) and ascorbic acid (ASA) in 2019 and 2020 seasons.

Results in this Table (3) reported that the increasing of SA concentration increased plant
height (cm), number of pods/plant, 100- seed weight (g) but it did not affect a number of
branches/plant of soybean in both seasons, where the highest mean values of plant height (cm),
number of pods/plant, 100- seed weight (g) recorded with foliar application of SA up to 1500 ppm,
followed by 1000 ppm from SA which had no significant difference between its concentrations, while
the lowest values of plant height (cm), number of pods/plant, 100- seed weight (g) of soybean were
given with spray water (control) treatment in the first and second seasons. It quiet evdent from the
present result that SA has a vital role in soybean growth expressed in terms of the plant under the
study conditions. This vital role of SA and its necessity for protoplasm formation, photosynthesis
activity, cell division, and meristem activity in plant organs is clearly illustrated. These findings are
in agreement with those obtained by Pasala et al. (2016), Noreen et al. (2012), Stevens et al. (2006)
and Khodary (2004) they showed the vital role of application of salicylic acid on growth characters.
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Table (3), also revealed that increasing ascorbic acid (ASA) concentration from 500 up to
1500 ppm significantly increased plant height (cm), number of branches/plant, number of pods/plant,
100- seed weight (g) followed by 1000 ppm from SA which had significant difference between the
higher level in comparison with the control treatment. This increase of these characters may be due
to the role of ascorbic acid which plays an important role in improving plant tolerance to abiotic
stress (Al-Hakimi and Hamada, 2001; Athar et al., 2008). These results are confirmed with those
recorded by Ansari and Khan, 1986; Samiullah and Afridi, 1988 they showed that foliar application
of ASA significantly increased the growth and yield of the plant.

Table 3. Plant height (cm), number of branches/plant, number of pods/plant, and 100- seed weight
(9) of soybean as affected by salicylic acid (SA), ascorbic acid (ASA) and their interaction
in both seasons

Plant height Number of Number of 100- seed
(cm) branches/pla pods/plant weight (g)
Treatment nt
Seasons

2019 | 2020 | 2019 [2020 [2019 | 2020 [2019 [2020
Salicylic acid (SA) in ppm
Spray water | 84.8 82.3 3.7 36 | 219 215 | 13.0 | 1338
500 90.1 87.7 4.0 36 | 308 278 | 159 | 17.2
1000 93.7 91.2 4.2 3.7 | 331 308 | 16.8 | 17.9
1500 100.4 | 98.9 3.9 38 | 341 | 334 | 193 | 20.1
LSDo.os () 5.1 5.3 ns ns 1.9 14 14 1.5
B) Ascorbic acid (ASA) in ppm
Spray water | 82.0 81.4 3.0 29 | 219| 196 | 134 | 145
500 88.0 86.3 3.9 3.7 | 316 | 298 | 143 | 164
1000 95.8 91.8 4.3 38 | 31.8| 300 | 16.1 | 171
1500 103.2 | 100.6 | 45 43 | 347 | 342 | 21.2 | 21.0
LSDo.os (8) 5.1 5.3 0.5 06 | 19 1.4 14 | 15
Interaction
AXxB ‘ * I * I * I * I * ‘ * | * ‘ *
* and ns: significant and not significant difference at 0.05 level of probability.

The interaction between salicylic acid (SA) and ASA was significant on these traits,
In this respect, the results in Table (4) revealed that the highest mean values of plant height
were recorded with foliar application of 1500 ppm SA + 1000 ppm ASA, while application
of 500 ppm SA + 1500 ASA increase number of branches/plant, while the highest number
of pods/plant was given by the foliar application of 1500 ppm from SA and ASA. Also, the
previous treatments (1500 ppm) gave the highest value of 100- seed weight in the first and
the second season. In contrast, control treatments (spray water) gave the lowest ones in both
seasons.



56 Gomaa, M. A. et al.

Table 4. Interaction effect between salicylic acid (SA) and ascorbic acid (ASA) of plant height (cm),
number of branches/plant, number of pods/plant, and 100- seed weight (g) for soybean
hybrid in both seasons

Treatments Plant height (cm) Numbef of I\um'?er of 110(.)_ seed
branches/plant pods/plant weight (g)
Salieylic | Ascorbic
acid acid
5A) (asa) | 2019 2020 | 2019 2020 2019 2020 2019 | 2020
Ppm pPpm
i‘:;; 747 76.7 33 33 17.3 14.7 105 | 102
Spray 500 873 833 33 37 220 20.7 107 | 145
water 1000 823 76 3 40 37 253 26.0 132 | 143
1500 947 93.0 40 38 23.0 247 177 | 16.0
i‘;ﬁ; 823 84.0 3.0 3.0 26.0 217 131 | 15.0
500 500 93 3 873 43 30 358 32.8 144 | 161
1000 950 92.0 47 40 343 313 152 | 168
1500 1043 | 1013 47 46 380 373 207 | 210
i‘ﬁ; 79.0 74.0 3.0 27 217 18.7 131 | 148
1000 500 793 797 40 43 328 298 151 | 17.0
1000 940 90.7 43 30 313 283 170 | 182
1500 1080 | 1063 47 43 373 343 20 | 217
i“:tz; 92.0 91.0 2.7 27 227 233 17.0 | 18.0
1500 500 92.0 950 40 37 365 358 169 | 178
1000 1120 | 108.0 43 43 353 343 190 | 191
1500 1057 | 1017 47 43 403 404 243 | 253
LSDo.0s (4 x5) 10.3 10.6 1.0 2 38 27 29 31

The results in Table (5) revealed that seed yield (kg/fed), straw yield (kg/fed), biological
yield (kg/fed), harvest index (%), and seed oil content (%) of soybean were significantly affected by
foliar application of salicylic acid (SA) and ascorbic acid (ASA) in 2019 and 2020 seasons.

Results in Table (5) reported that increasing SA concentration from 500 up to 1500 ppm
increased seed yield (kg/fed), straw yield (kg/fed), biological yield (kg/fed), and seed oil content (%)
while the highest harvest index (%) was given with foliar application of 500 ppm SA/fed of soybean,
followed by 1000 ppm from SA.The lowest values of the pervious traits were recorded with spray
water (control treatments) in the first and second seasons, respectively. It quiet erdent from the
present result that SA has a vital role in soybean growth. This vital role of SA and its necessity for
protoplasm formation, photosynthesis activity, cell division, and meristem activity in plant organs is
clearly illustrated. These findings are in agreement with those obtained by Pasala et al. (2016);
Noreen et al. (2012); Stevens et al. (2006); Khodary (2004) they showed the vital role of application
of salicylic acid on growth characters.

Table (5) also showed that increasing ascorbic acid (ASA) concentration significantly
increased seed vyield (kg/fed), straw yield (kg/fed), biological yield (kg/fed), harvest index (%) as
well as seed oil content (%) of soybean in comparison with the control treatment. This increase of
these characters may be due to the role of ascorbic acid for improving plant tolerance to abiotic stress
(Al-Hakimi and Hamada, 2001; Athar et al., 2008). These results are confirmed with those recorded
by Ansari and Khan (1986); Samiullah and Afridi (1988) who showed that foliar application of ASA
significantly increased yield of the crop.
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Table 5. Seed yield (kg/fed), straw yield (kg/fed), biological yield (kg/fed), harvest index (%), and
seed oil content (%) of soybean as affected by salicylic acid (SA), ascorbic acid (ASA) and
their interaction in both seasons

Seed yield (kg/fed) | Straw yield (kg/fed) Biological yield Harvest index Seed oil content
Treatment (kg/fed) (%) (%)
Seasons
2019 [ 2020 [ 2019 [ 2020 [ 2019 [ 2020 [ 2019 [ 2020 [ 2019 [ 2020
A) Salicylic acid (SA) in ppm
Spray water | 512.8 524.2 888.3 880.2 1401.1 | 14044 | 366 | 37.3 19.3 18.8
500 585.4 612.7 940.1 939.8 1525.5 | 15939 | 375 | 41.0 21.0 20.7
1000 632.2 654.1 1051.6 | 10210 | 1683.8 | 1633.7 | 384 | 375 215 21.2
1500 734.7 761.3 1367.7 | 1326.3 | 21024 | 20876 | 349 | 365 215 222
LSDo.os ) 67.2 49.9 85.8 747 127.1 95.2 31 2.3 0.8 1.3
Ascorbic acid (ASA) in ppm
Spray water | 485.6 487.8 978.5 958.6 14641 | 14464 | 335 | 340 185 18.1
500 638.6 664.8 1067.1 1059.9 | 1705.7 | 17275 | 366 38.6 20.7 21.2
1000 640.2 667.6 1108.8 1086.0 17490 | 1750.8 374 38.8 215 21.3
1500 700.7 7322 1093.2 | 1062.7 | 17939 | 17949 | 400 | 410 22.7 22.3
LSDos ) 67.2 49.9 85.8 747 127.1 95.2 31 2.3 0.8 1.3
AxB * * * * * * * * * *

*: Significant difference at 0.05 level of probability

The interaction between salicylic acid (SA) and ASA was significant on these traits, In this
respect, the results in Table (6) revealed that the highest mean values of seed yield (kg/fed), straw
yield (kg/fed), biological yield (kg/fed), as well as seed oil content (%) of soybean were recorded
with foliar application of 1500 ppm SA + 1500 ppm ASA.On the other hand, the highest values of
harvest index (%) recorded with foliar application of 1000 ppm SA + 1500 ppm of Ascorbic acid
(ASA), meanwhile the lowest ones were recorded with the control treatments (spray water) in both

seasons.

Table 6. The interaction effect between salicylic acid (SA) and ascorbic acid (ASA) of seed yield
(kg/fed), straw yield (kg/fed), biological yield (kg/fed), harvest index (%), and seed oil
content (%) for soybean hybrid in both seasons

Treatments Seed yield Straw yield Biological yield Harvest index Seed oil content
(kg/fed) (kg/fed) (kg/fed) (% %)
Salicylic Ascorbic
acid (SA) in | acid (ASA) 2019 2020 2019 2020 2019 2020 2019 2020 | 2019 2020
ppm in ppm
Spray water | 388.0 371.0 835.2 786.3 12232 | 1157.3 317 321 | 17.2 175
500 545.3 573.7 844.0 929.8 1389.3 | 1503.5 39.2 38.2 | 20.0 18.5
Spray water 1000 5640 | 5853 | 9487 | 8903 | 15127 | 14756 | 373 | 397 | 197 | 200
1500 553.7 566.7 925.3 914.3 1479.0 | 1481.0 374 383 | 205 19.3
Spray water | 440.3 477.7 906.2 880.7 13465 | 1358.4 32.7 352 | 19.0 17.8
500 500 629.2 718.8 966.0 1013.3 | 1595.2 | 1732.1 394 415 | 213 22.1
1000 627.0 698.0 895.7 959.7 1522.7 | 1657.7 41.2 421 | 213 20.0
1500 645.0 722.0 992.6 905.3 1637.6 | 1627.3 394 444 | 225 22.8
Spray water | 536.7 528.7 1032.7 | 1073.3 | 1569.4 | 1602.0 34.2 33.0 | 183 18.3
1000 500 600.0 588.9 1103.5 | 1026.3 | 1703.5 | 1615.2 35.2 36.5 | 205 21.6
1000 642.0 568.0 1092.1 | 1041.0 | 1734.1 | 1609.0 37.0 353 | 224 215
1500 750.0 765.0 978.0 943.3 1728.0 | 1708.3 43.4 448 | 23.0 233
Spray water | 577.3 573.7 1140.0 | 1094.0 | 1717.3 | 1667.7 33.6 344 | 19.0 18.7
1500 500 779.9 788.9 1355.0 | 1270.0 | 2134.9 | 2058.9 36.5 383 | 21.0 22.7
1000 721.7 807.7 1477.0 | 1453.0 | 2226.4 | 2260.7 32.7 357 | 223 23.7
1500 854.0 875.0 1498.7 | 1488.0 | 2331.0 | 2363.0 36.6 37.0 | 248 23.7
LSDoos (axg) 1344 99.8 1715 149.4 254.3 190.5 6.2 4.6 1.7 25
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CONCLUSION:

As a result of the two growing seasons field's study, it was concluded that yield, its
components of soybean crop increased with planting soybean cv. Giza 111 with foliar application of
salicylic (SA) + ascorbic acid (ASA) at the rate of 1500 ppm at the three times under the study
conditions with drip irrigation at Nubaria Governorate, Egypt and the similar Regions.

REFERENCES

Al-Hakimi, A.M. and A.M. Hamada (2001). Counteraction of salinity stress on wheat plants
by grain soaking in ascorbic acid, thiamin or sodium salicylate. Biological of Plant,
44(2): 253-261.

Ansari, S.A. and F.A. Khan (1986). Effect of presowing seed treatment with pyridoxine on
growth and yield performance of summer moong. Indian Bot. Soc., 65: 316-322.

AOAC (1995). Method of Analysis Association of Official Agriculture Chemists. 16" Ed.
Washington, D. C, USA.

Athar, H., A. Khan and M. Ashraf (2008). Exogenously applied ascorbic acid alleviates salt
induced oxidative stress in wheat. Environemental Experimental of Botany, 63: 224-
231.

Chen. Y., P. Chen and B.G. Reyes (2006). Differential responses of the cultivated and wild
species of soybean to dehydration stress. Crop Scinces, 46:2041-2046.

CoStat-Cohort Software (2005). CoStat User Manual, version 3 Cohort Tucson, Arizona,
USA.

FAOSTAT (2018). Soybean, cultivated area and production. Food and Agriculture
Organization of the United Nation, 2018.

Gaafar, A.A., S.I. Ali, M.A. El-Shawadfy, Z.A. Salama, A. Sekara, C. Ulrichs and M.T.
Abdelhamid (2020). Ascorbic acid induces the increase of secondary metabolites,
antioxidant activity, growth, and productivity of the common bean under water stress
conditions. Plants, 9(5):627-637.

Gomez, K.A and A.A. Gomez (1984). Statistical Procedures in Agricultural Research. 2"
edition. Wiley, NewYork.USA.

Hasanah, Y., L. Mawarni and T. Irmansyah (2017). Tropentag Coference. “Conf. on Inter.
Res. on Food Security, Natural Resource Management and Rural Development
organized by Univ. Bonn, Bonn, Germany.

Khodary, S.E.A. (2004).Effect of salicylic acid on the growth, photosynthesis and
carbohydrate metabolism in salt-stressed maize plants. International Journal of
Agriculture and Biology, 6:5-8

Livestock's long shadow (2016). Environmental issues and options. www.fao.org.
Retrieved 2016-01-15.

Noreen, S., M. Ashraf and N.A. Akram (2012). Does exogenous application of salicylic acid
improve growth and some key physiological attributes in sunflower plants subjected
to salt stress?. Journal Applied Botany and Food Quality, 84, 169-177.

Page, A.L., R.H. Miller and D.R. Keeney (1982). Methods of Chemical Analysis. Part 2:
Chemical and Microbiological Properties (2" Ed.). American Society of Agronomy,
Inc. and Sci. Soc. of America, Inc. Publi., Madison, Wisconsin, U.S.A.

Parvaiz, A., and S. Satyawati (2008).Salt stress and phytobiochemical responses of plants —
a review. Plant Soil Environment, 54: 89-99.

Pasala, R.K., M.I.R.Khan, P.S. Minhas, M.A. Farooq, R. Sultana, T.S. Per, P.P. Deokate,
N.A. Khan and J. Rane (2016).Can plant bioregulators minimize crop productivity
losses caused by drought, heat and salinity stress? An integrated review. Journal
Applied Botany and Food Quality, 89:113-125.



Response of Soybean Plants To Mitigation of Irrigation Water Salinity 59

Samiullah, S.A. and M.M. Afridi (1988). B-vitamins in relation to crop productivity. Indian
Rev. Life Sci. Acta-Botanica-Hungarica, 44(1-2) 145-162.

Soares, T.C.B., P.1.V. Good-God, F. D. Miranda, Y.J.B. Soares, I. Schuster, N.D. Piovesan,
E.G. Barros and M.A. Moreira (2008). QTL mapping for oil content in soybean
cultivated in two tropical environments. Pesquisa Agropecudria Brasileira,
43(11):1533- 1541.

Stevens, J., T. Senaratna and K. Sivasithamparam (2006). Salicylic acid induces salinity
tolerance in tomato (Lycopersicon esculentum cv. Roma): associated changes in gas
exchange, water relations and membrane stabilization. Plant Growth Regulation, 49,
77-83.

ARABIC SUMMARY
) 581 3 sl (udnalang 1) Blya A sl CiAT |y gl g i i

iuhll) s
Al Al — LEL Ll — Ao )3l A slall 2 lsY) 4l

pladall (8 aadinng LS 3 ) jadul (A Lgaladin ) oad) e Jpaall e ) s 4 ghall Al oy Ly seall J 8
gl Al e iy aallall (g sl e dalgd) deliall s 4l Jralaall (o geall U5 ptiny 450 gl
alany 138 (01l il QL) aad 4y 5 el Aiall L) Aine) Galea) maen e (5 sing 4il J sl e (5 AY)
bl La gead 5 JalS) (5 all ) s | jaias
Gl 52020 52019 (alad irall au sall A 5 onall Adailae — 4 Lol dibiey Ao Ja & A jall o34 iy af
il (g5l iyl i 1] 5 e L seall J b il g ga s sl e el ) 5Su¥) g ellanadlal) il 4 )
&S 5 RCBD 4l sdial) ALSH cileUnill apasi 3 cplale <l dylale 4550 Lol sdie cdlladl) e 5
(s A ail) COlbaall ) gdall ) 5ill ae ) S
(PPM O3l (¢ 32 1500 « 1000 « 500 ¢ (JsSH) elall (25l 1 Aludlad) o 58 54 2 J 531 Julal
(ppm wsslal) B e 32 1500 ¢ 1000 ¢ 500 ¢ (JsSH) slalls M) : s 5Kl Ganla (g ) 3855 4 1 (S Jalal
305 Slaa S Cy b gAY Dol 30 Clabeall s 4o 530 (e a5 60 ¢ 45 ¢ 30 e @l e A G 058 of Sle
A sl (B L seall J b Jsanal ol Y1 2 Slaind 5 de )30
10 i) gl
aae 5 il g 81 aae 5 (aw) Sl gl ) e IS e Lisina il cli; SuY) e s bl ey G0 G20 -
o>l Jpanall 5 (O1/paS) (iopall dseanay (O19/paS) o2l Jseana 5 (a2) 30% 100 055 bl o5 2
(o 3a JOA L@l (g )l alas aladinly dalall (5 )l sbie s sk caa (%) Sl (e sl (5 s 5 (%) sl Jila
Asl s
liall alana 8 4 gina 830 s (gl e 3a 1500 A 500 oo Aladball adal (Bl GiOl Jama 32 -
Lo siia s A yall cand linall 4 o sie Aol & salall e 1500 Jamay il o s Ay yadl) Gy yla a5 jaall
Al ) i g0 A G slall (86 3a 1500 AV Janad) s e 250 Y Cam (g salall (86 32 1000 Jaas
loall alana A 4 gine 330 Gsalad) (A e 3 1500 ) 500 (e iy Sl sl o5l (il Jane 3305 B8 -
Al e ga IS il e gia Ao ¢ galal) b6 ja 1000 Jre s Cun G aill Cag pl cant A g sl
51 1500 s Ghludlud) Gaalad (35l (5Ol Jaee Juadl o a5 i Tsina Ll a1 S A0l e g Jalail) - -
ead al e ¥ andl oda s Eua ol ) SV (s 0o O sld) 5 32 1000 5 500 o O sldl) = 32 1000
o)yl e se JOA Al il
) 2da gl
el e sl b s 1000 Y ey (3550 G5 g (1118330 iiaa by seall J e ) 5y Al i) o 58
gk cant (%) sl Gy A el s ail ey sd Jgeana o ciia il axall o3 o Cua ol ) WY1 5 cliludll)
e — bl Aailae — Ayl il Alaia Cogyla cany a5l e 30 JUA 5 Jag@iilly (gl AUs3 JMA Aalall (5 ) ol
Led Aleall shlidl Cag ki



