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ABSTRACT

The field work was conducted at the Experimental Farm of Desert Research Center at Mariout during two
winter successive seasons, 2017/2018 and 2018/2019, to study assess response to seed soaking with ascorbic acid
(AS), (0, 25, 50 and 75 ppm) and foliar spraying with salicylic acid (SA) at (0, 50, 100 and 150 ppm) on yield and
yield components and seed chemical composition on faba bean cv. (Mariout-2). Obtained results in this study
clearly proved the role of AS and SA in increasing calcareous of faba bean plants. The highest rates from (AS) was
increased significantly yield, yield components and nitrogen content in both growing seasons. Either seed soaking
in AS, (25 ppm) or foliar application of SA (50 ppm) exhibited significant increments in all yield parameters
compared with untreated control. Moreover, rate of AS treatment in seed soaking at (50 ppm) and foliar spray with
SA at 100 ppm induced significant increases in the protein content of faba bean seed compared with the control
groups. The magnitude of increments was pronounced in response to 75 ppm seed soaking of ascorbic acid and
150 ppm of SA as a foliar spray on faba bean cv. (Mariout- 2), which led to positive changes in all studied
parameters.
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INTRODUCTION

Faba bean (Vicia faba L.) is one of the most important
leguminous crops in Egypt and beneficial for human nutrition
perspectives because they are good source of energy, protein and
dietary fiber Ma et al. (2005). Seed vigorous a very good
indicator of the potential field performance followed by the field
planting value. it is a major source of protein for human food and
animal feeding and fits well to the low fertility soils of the this
region and New reclaimed lands as a Mariout region which
located in northern Egypt near the city of Alexandria Egypt,
which was considered the calcareous soils constitute about 25-
30% of the total area according to Ministry of Agriculture
estimation. Calcareous soils have CaCOs in amount and forms
that cause adverse effects to plant growth. Forms are including
powders, nodules and crusts. According to FAO (1917),
Tanganlli (2011), calcareous soils are relatively widespread dry
regions; their potential productivity is high where adequate
water and nutrients can be supplied. High calcium saturation
tends to keep them in well-aggregated form and favorable
physical condition. However, these soils may contain
impermeable hard pans (petricalcie horizon which decrease the
rhizosphere root zone of the soil). Breaking many pans by deep
ploughing followed by establishment of an efficient drainage
system is usually done to reclaim such soils. Furrow irrigation is
usually preferred to basin irrigation for calcareous soils. On
undulating lands, contour and sprinkler or drip irrigation are
generally practiced. Calcareous soils generally have low organic
matter content and lack nitrogen. Cultivation it presents many
challenges, such as low germination rate, low water holding
capacity, poor structure, low organic matter and clay content,
low availability of nutrients and micronutrients,

Increasing the production of faba bean yield with high
quality could be achieved be using : ascorbic acid and salicylic
acid, It has been reported that presoaking of seed with optimal
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concentration of plant hormones and growth regulators have
been used intensively for increasing salt-tolerance of plants
(Plaut et al., 2013). Ascorbic acid (AS) is regarded as one of the
most effective growth regulators against abiotic stresses
especially high salinity (Batool el al., 2012). Azooz et al. (2013)
showed that application of ascorbic acid through seed soaking
enhanced plants growth by increasing germination percentage,
root and shoot fresh and dry weights. They found that
pretreatment with AS reduced salt induced adverse effects and
resulted in a significant increment of growth and yield. Azooz
and Al-Fredan (2009), noted that, seed soaking in ascorbic acid
and spraying salicylic acid with different concentration (0, 10,
and 20) improved the yield and its components. Younis et al.,
(2010) found that, ascorbic acid improved the growth of plants,
seed germination and fresh weight of the vegetative and root
groups.

Salicylic acid (SA) acts as potential non-enzymatic
antioxidant as well as plant growth regulator some physiological
processes including photosynthesis. El-Shraiy Adwi (2004),
reported that acetyl salicylic acid promoted potato plant growth,
plant height, and the number of leaves. Hegazi and El-Shraiy
(2007), found that foliar application of salicylic acid had a
positive effect on yield and vegetative parameters (plant height,
leaves number, shoots and roots fresh and dry weights of bean.
Italso reduces Na+ and accumulation in plant tissues, improving
the oxidative protection (Gunes et al., 2007). Therefore, SA can
reduce the harmful effects of salt stress on plants by inducing
their salt-tolerance (Semida et al., 2014). The protective effects
of SA include up regulation of anti-stress processes and the
recovery of growth processes after the stress is over (Sharikova
etal., 2003). The aim of the present study was the effect of seed
soaking with ascorbic acid and foliar spraying with salicylic acid
on yield and yield components and seed proein content of faba
bean (cv. Mariout-2) under calcareous soils conditions.
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MATERIALS AND METHODS

The field work was conducted at the Experimental Farm
of Desert Research Center at Mariout during two winter
successive  seasons, 2017/2018 and 2018/2019. Each
experiment was arranged in split plot design with three
replications. Cultivar of faba bean, (Vica faba L.,) cv. (Mariout,
2) was used which obtained from the Desert Research Center,
El-Matareya, Egypt. The seeds were pretreated with ascorbic
acid by soaking for 4 hours. at open air at 0, 25, 50 or 75 ppm,
and redried to original weight nearly with forced air under shade
(Sundstrom et al., 1987), then successively washed and treated
with Rhizobium melitoti (Okadeen), suspension before sowing
for N-fixation (Andrew 1976). Four rates (every rate dissolved
in 200 L water / fed.) of salicylic acid used as foliar spraying
treatments (0, 50, 100 and 150 ppm) were applied after 60 days
from sowing. Spraying treatment was allocated to main plots,
while the seed soaking ones were allocated to sub-plot.

The soil is highly calcareous, loamy sand in texture with
moderately salt content, pH 8.60, CaCOs 11.38 %, Available N
(344.4 mg /kg), Available P (3.3 mg /kg), Available K (702.4
mg /kg) Soil electric conductivity (1.2 ds/m) and 990 ppm saline
water used for surface irrigation. Plot area experiment was 3 X
3.5m size and each one containing 5 ridges, (width 60 cm and
length 3.5 m), the distance between plants was 20 cm and three
seeds hillX. Seeds were sown at rate of 50 kg / fed, on October,
29" and 7" on November in 2017 and 2018 seasons,
respectively. Phosphorus levels were added before planting in
the form of calcium super phosphate (15.5% P205). Four equal
doses from ammonium nitrate (33.5 % N) (50 kg/fed) were
added i.e. four weeks from planting date and every two weeks.
When the plants reached 45 days from sowing date, Potassium
sulfate (K2SO4 48 %) was applied. Other standard cultural
practices during the growing period were adopted. When the
pods mature were harvested by hand in both seasons.
Recommended package of practices were followed according to
Ministry —of  Agriculture and Land  Reclamation
recommendations. At harvest time, at 16" March 2018 and 3™
April 2019, parameters which taken at random from each plot
by eight guarded plants with respect to yield and its attributes
representing the three replications to determine i.e. plant
height(cm), number of branches plant-1, number of pods plant-
1, number of seed pods-1, 100 seed weight (g), yield pods plant
(), seed yield plant-1 (g) seed yield (kg/fed.) and from 1m2 to

determine biological yield (kg/fed), and protein yield (kg/fed.).
Whereas, harvest index (HI) was calculated by the following
formula: (Seed yield) / (biological yield) X 100. In addition to
the control were subjected to chemical analysis; Percentage of
nitrogen was determined by using the Micro-Kjeldahl method
(A.O.A.C. 1990); seed protein concentration was calculated by
(% N X 6.25). Statistically analysis and comparisons were done
using LSD test at 5 % probability level (Snedecor and Cochran
1990).

RESULTS AND DISCUSSION

Yield and yield components and protein content
1- Effect of seed soaking

Pretreatment of seeds with ascorbic acid had essentially
effect on yield, its components and protein content Table (1). An
ascorbic acid only treatment of seed soaking from 25 up to 75
ppm led to increasing significantly all parameters; plant
height(cm), number of branches plant™, number of pods plant?,
number of seed pods™ , 100 seed weight (g), yield pods plant (g),
seed yield plant® (g) seed yield (kg/fed.) except harvest index
and protein content/yield were obtained with AS 25 and 50 ppm
respectively in both growing seasons. Using the highest rate of
ascorbic acid (AS 75 ppm) as comparing with control led to
increasing percentage of attribute with: (1.21 and 0.25) for plant
height/cm, (4.20 and 4.18 %) for number of branches/ plant,
(16.71 and 4.50 %) for number of pods /plant, (2.03 and 1.68
%) for number of seed/ pods, (1.10 and 0.74 %) for 100 seed
weight /g, (3.10 and 1.96 %) for weight of pods/ plant(g), (4.19
and 2.38 %) for weight of seeds /plant (g), (3.29 and 2.70 %) for
seed yield (Kg/fed), and, (3.35 and 3.94 %) for biological yield
(Kgffed), in both seasons. Maximum harvest index and protein
content/yield were obtained with AS 25 and 50 ppm with
increasing percentage as comparing with control treatment were
(0.28and 0.64),(1.01 and 4.34) and (4.16 and 6.36) respectively
in both growing seasons. These results are in agreement with the
reports of Rasheed, (2018), who pointed out ascorbic acid
significant increased (No. of pods /plant, No. of seed/ pod, seed
weight (g), weight of 100 seed (g), and total seed yield ton
/donum). Soaking faba bean seeds in ascorbic acid led to
increase vegetative growth, number of branches , number of
plant branches this increase may be due to the role of ascorbic
acid in breaking capillary sovereignty by overcoming the
inhibitory effect of auxin produced in the developing top of the
stem Smirnoff and Wheeler, (2000).

Table 1. Effect of ascorbic acid on faba bean yield, its components and protein content in both growing seasons
2017/2018 and 2018/2019 under calcareous soils conditions.

Ascorbic Plant No. of No. of No. of 100 seed Yield - Harvest Protein
(AS) height branches/ pods/ seed/ weight  pods Seed Seed Biological index  content  Yield
(cm) plant Plant  pods (9) (gplant  (g/plant  (kgffed (kg /fed) (%) (%) kg/fed
1% season
Without 85.84 381 1400 295 7521 46,52 3342 11492 2764.7 4153 2740 31524
25 86.40 390 1548 297 7540 4733 3408 11775 2826.8 41.65 2748 32353
50 86.75 392 1607 299 7570 4737 3439 11818 28379 4164 2768 32894
75 86.90 397 1634 301 7604 4796 3482 11877 28574 4157 2758 32512
LSDat5% 049 0.15 122 024 079 123 121 9.02 25.15 012 019 142
2" season
Without 89.20 383 1691 297 80.09 47.49 3567 12206 2904.9 4174 2689 32823
25 89.35 384 1739 300 8039 4810 3623 12424 2977.1 4201 2741 34041
50 89.38 396 1746 301 8058 48.34 3643 12469 2989.0 4173 2811 35053
75 89.43 399 1767 302 8068 48.42 3652 12536 30194 4154 2743 34405
LSDat5% 0.6 011 055 015 045 0.89 0.75 10.22 4921 0.22 031 231

From present investigations, it is quite clear that seeds
primed with various concentrations of ascorbic acid proved to
be effective in inducing salt tolerance at the yield and its

components. Pretreatment with 75 ppm ascorbic acid was more
effective than other treatment. (Hamad and Hamada 2005), who
found that soaking of wheat grains pre-sowing for 4 hours in 100
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ppm AS significantly inhibitory effects of relatively high
salinity. Thus, the seed pretreatment with ascorbic acid could be
applied by growers just before seeding and enable the plants to
establish in calcareous soils.
2-Effect of the foliar application

Table (2), showed that plant height (cm), number of
branches plant?, number of pods plant™, number of seed pods
1100 seed weight (g), yield pods plant (g), seed yield plant*
(@) seed vyield (kg/fed.), harvest index and protein
content/yield were increased significantly due to foliar spray
of salicylic treatments (150 ppm) compared with control
treatment except seed yield, harvest index and protein content
were (100 ppm) in both growing seasons compared to other
treatments (Table, 2). These may be due to the substantial role
of SA in many metabolic and physiological processes in
plants exposed to salt stress (Khan et al., 2003). In this
respect, it can be assumed that the depressive effects of
salinity on yield and other relevant physiological activities can
be alleviated and/or modified, to some extent, by spraying
faba bean plants by the appropriate concentrations of SA. The
application of 150 ppm SA gave significantly higher
biological yield of faba bean over the other foliar treatments
and control in both seasons. The increasing percentages of
these attribute with using the highest rate of (SA 150 ppm) as
comparing with control treatment were: plant height were
4.22 and 4.31, weight pods plant*(g) were 10.32 and 8.03,
biological yield were 10.73 and 10.79 in both seasons. While
the heights of number of branches plant?, number of pods

plant?, number of seed pods? were with foliar SA 150 ppm
and the increasing percentages of these attributes as
comparing with control treatment were 1.03, 12.14 and 8.78
respectively in first seasons. The recommended treatment for
faba bean yield and its components i.e. 100 seed weight (g),
weight of seeds plant™(g), seed yield (kg/fed), harvest index
(%), protein content (%) and protein yield (kg/fed) with foliar
salicylic acid (SA) 100 ppm in the first season. Increasing
percentages of these attribute with using the highest rate of
(SA 100 ppm) as comparing with control treatment were: 100
seed weight (g)(2.51), weight of seeds plant*(g)(9.04 and
6.01), seed yield (kg/fed) (10.46 and 8.14), harvest index (%)(
1.07 and 0.40), protein content (%) (7.07) and protein yield
(kg/fed) (10.74) in the first season.

Applied (SA) promoted the yield and its components
of both seasons. However, the mode of action of salicylic acid
that regulates physiological/biochemical processes in most
plants that subjected to salt stress is not much available in the
literature. Thus, the adverse effects of salt stress on faba bean
plants could be mitigated by exogenous application of
salicylic acid as a foliar spray and how far it regulates the plant
antioxidant enzyme system. Spraying plants with salicylic
acid led to significant effects on the yield and yield
components, These increasing may be due to efficiency of
photosynthesis by increasing the absorption of CO, in plastids
(Tasgin et al., 2003) , (Jam et al., 2012) ,(Khan et al., 2003),
(Khan et al., 2010) and (Hayat et al., 2007)

Table 2. Effect of spray by salicylic acid on yield, its components and protein content in both growing seasons
2017/2018 and 2018/2019 under calcareous soils conditions.

~ Plant No.of No.of '\é?' sle%?j Yield Harvest—Protein___
Salicylic  height branches/ pods/ seed/ weidht pods  Seed Seed Biolo?ical index content Yield
(SA) (cm) plant lant pods (g (o/plant (g/plant (kg/fed (kg/MHed) (%) (%) koffed
1% season
Without 8445 388 1442 296 7439 4457 3243 1093.09 263705 4143 26.16 30043
50 8624 389 1520 298 7545 4680 3410 116359 281519 4133 2749 31984
100 8720 391 1611 311 7631 4864 3516 122091 291478 4188 2756 336.59
150 8801 392 1617 322 7620 49.17 3503 121871 2920.02 4173 2755 335.97
LSDat5% 091 0.03 089 015 155 1(.]25 091 2513 45.01 031 063 031
2™ season
Without 8763 389 1608 285 7926 4582 34.82 117472 278690 4194 2738 32176
50 8825 390 1698 3.03 8043 4775 36.05 123347 295535 4174 2815 349.36
100 90.06 393 1822 314 8109 4928 3705 128366 3060.77 4214 26.85 344.75
150 9141 390 1815 317 8095 4950 3692 127191 308752 4120 27.46 34735
LSDat5% 235 0.02 102 025 115 155 0.15 27.00 56.21 041 055 102

3-Effect of the interaction between (AS) seed soaking
and (SA) foliar application

Data in Table (3) indicated that the interaction
between (AS) seed soaking and (SA) foliar application was
statistically significant for the yield, its components and
protein content in the two growing seasons. The effective
treatment on faba bean cv. Mariout 2, was seed soaking with
75 ppm and sprayed with 150 ppm (as SA foliar) which led to
increasing significantly all yield parameters; plant height
(cm), number of branches plant?, number of pods plant?,
number of seed pods™?, 100 seed weight (g), yield pods plant
(9), seed yield plant? (g) except seed yield (kg/fed.), harvest
index were soaking with 75 ppm and foliar with SA 150 ppm
and protein content/yield was (AS at 50ppm+SA at 100 ppm)
in the first growing season.

The foliar and seed soaking applications with high
level gave the highest value of yield and its components this
may be due to the substantial role of AS in many metabolic

and physiological processes in plants exposed to salt stress
Abdel Aziz, etal., (2009). In addition, under saline calcareous
soil conditions, increasing yield of the faba bean cultivar
through the seed soaking application and SA as a foliar
spraying may be explain: the induction of nutrient absorption
by root system and the transportation of the nutrients essential
to plant metabolism Azooz, and Al-Fredan (2009), and who
found that the effect of seed soaking AS and spraying SA with
different concentration (0, 10, 20) and ascorbic acid at a
concentration of 100 mg L%, noted that improved the growth
of plants, seed germination and fresh weight of the vegetative
and root groups. AS (4 ml) led to an increase in plant growth
and yield (Younis et al. (2010). The increase in pod weight
may be due to its role in increase seed weight, length of pod,
number of seeds (Salih et al., 1993). The increase in the
weight of 100 seeds of plants may be due to the role of these
acids in increasing nutrients in the leaves and then mobilized
to seeds, Azooz and Al-Fredan (2009), Khafaga et al. (2009),
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Younis et al. (2010), Salwa et al. (2013), Soliman et al.
(2016), AL-Amri and Mohammed (2017) and Thomson et
al. (2017).

In conclusion, the obtained results in this study
proved the beneficial effects of AS and SA on vyield, yield
components, protein content and consequently the
productivity of faba bean plants under saline calcareous soil

role on photosynthetic machinery against the damaging
effects of salinity. Therefore, the pretreatment seed soaking
with (75 ppm AS) and foliar application of SA on faba bean
cv. (Mariout- 2) plants with (150 ppm) at 60 day after sowing
is the most effective treatment to enhance productivity of faba
bean plants under calcareous soil conditions as comparison
with the control plants.

conditions. These effects may be attributed to the protective
Table 3. Effect of the interaction between AS seed soaking and SA foliar spray on yield, its components and protein
content of faba bean plants in the first season 2017-2018

Sl Ascorbs ﬁlaw bNO ﬁf/ No No 1e%0 Yield Ha(rjvest Protein
alicylic Ascorbic height branches ds Seed Seed Biological MdeX content Yield
(SA) (AS) (cm)  plant g?;j:{ ;eggs’ We'%ht (@plant (giplant (kgifed (kg fAed) (%6) (96 kglfed

T season

Without 83.86 385 1333 290 7423 4331 31.20 1035.88 2567.40 40.34 26.54 275.06
) 25 84.34 401 1440 292 7414 4476 3250 110553 2646.20 4177 27.43 303.31
Without 50 84.71 403 1483 294 7442 4482 32,76 1108.33 2656.80 41.72 27.62 317.28
75 84.89 3.69 1513 295 7480 4540 3327 112264 267780 4192 27.26 306.06
Without 85.66 372 1335 293 75.09 46.08 3341 114355 275888 4147 27.14 321.85
50 25 86.15 364 1537 296 7528 46.69 3391 1160.46 282750 41.04 2755 334.81
50 86.51 375 1583 3.00 7559 4694 3434 1169.05 282850 41.33 27.71 300.67
75 86.65 443 16.25 3.04 7586 4749 3474 1181.33 284590 4151 27.25 322.02
Without 86.53 392 1444 301 7574 4783 3444 120189 285180 4214 2720 335.94
25 87.14 403 1635 299 76.10 48.81 35.07 1220.77 2920.30 4180 27.76 319.49
100 50 87.49 393 16.72 297 7651 4861 3535 1226.11 2935.02 41.77 28.83 338.21
75 87.66 378 1693 303 76.89 4933 3580 1234.88 295200 4219 27.36 352.71
Without 87.33 375 1489 299 7579 4886 34.65 121552 2881.00 4183 26.74 325.09
150 25 88.00 395 1581 3.00 76.11 49.06 3486 122341 291350 4199 2750 336.51
50 88.30 399 1693 3.00 7630 4913 3512 122374 293150 41.74 27.65 350.60
75 88.43 400 17.06 3.01 76.61 49.64 3549 121218 295410 4103 27.36 331.69
LSDat5% 0.76 051 0.98 0.02 031 0.54 035 2517 37.21 0.66 021 142

Table 4. Effect of the interaction between AS seed soaking and SA foliar spray on yield, its components and protein
content of faba bean plants in the second season 2018-2019

No No 100 Yield Protein
Plant  No. of Harvest———————
(Ss"’lkfyl'c AS‘(?&)S)'C height branches/ ods/ seed/ V\fgle?]t pods Seed  Seed BIO|O?IC6.| index content Yield
(cm) plant Blant pods (g (g/plant (o/plant (kg/fed (kgffed) (%) (%) ko/fed

2™ season

Without 87.60 381 1538 2.85 78.84 4471 3381 112588 270540 4162 26.60 299.56
25 8773 395 1605299 7921 46.05 3500 1181.04 280270 4214 27.36 323.18
Without 50 8781 404 1633 299 7946 4622 3515 1189.33 2801.80 4245 2845 338.37
75 8740 376 1658 3.03 7955 4633 3534 120263 283772 4238 27.10 32592
Without 88.10 368 1650 297 79.96 4719 3557 121355 288651 42.04 2814 34154
50 25 8824 358 16.82 3.00 8045 47.69 36.01 123006 295550 41.62 28.78 354.50
50 8831 376 17.13 3.01 80.63 48.05 3633 1239.00 297350 41.67 28.61 353.16
75 8836 460 1750 3.08 80.71 48.07 36.32 125128 300590 41.66 27.09 339.02
Without 89.82 390 17.79 306 80.79 4870 3655 127289 2986.80 4162 26.09 332.13
25 9008 399 1838 3.04 80.95 4924 37.07 1280.77 306530 41.78 26.04 33358
100 50 9014 396 1822 3.02 8123 4948 3724 1286.11 3083.00 4172 2693 346.37
75 9022 387 1850 3.06 8142 49.73 37.37 1294.88 3108.00 42,63 28.33 366.94
Without 91.30 394 1798 303 80.7/ 4936 36.76 1270.22 3041.00 4177 26.74 339.70
150 25 9136 387 1820 3.03 80.97 4945 36.86 1278.11 3085.00 4143 2744 350.76
50 9146 409 18.17 3.02 81.00 49.63 37.01 127344 309800 4111 28.47 34261
75 9154 373 1825 3.01 81.07 4958 37.06 1265.88 3126.10 4049 27.20 344.32
LSDat5% 114 091 152 003 041 017 033 2651 0.44 098 025 135
REFERENCES Az00z, M. and Al Fredan, M. (2009). The inductive role of vitamin

c and its mode of application on growth, water status
antioxidant enzyme activities and protein patterns of Vicia
faba L. cv. Hassawi grown under seawater irrigation . J.
Plant Physiol, 4(1): 38-51

Azooz, M.M., A.M. Alzahrani, and M.M. Youssef, (2013). The
potential role of seed priming with ascorbic acid and
nicotinamide and their interactions to enhance salt
tolerance in broad bean (vicia faba L.). Aust. J. Crop Sci.
7(13): 2091 — 2100.

Batool, EJAZ., ZA. Sajid, and F. Aftab, (2012). Effect of
exogenous application of ascorbic acid on antioxidant
enzyme activities, proline contents, and growth parameters
of Saccharum spp. hybrid cv. HSF-240 under salt stress.
Turkish J. Biol. 36(6), 630-640

A.O.AC. (1990). Official tentative methods of Analysis of
Association of Official Analytical Chemists. Washington.
D.C., 15th Ed.

Abdel Aziz, N. G. ; S. Taha Lobna and M. M. Ibrahim Soad,
(2009). Some

Agriculture” J.M.Vincent; A.S.Whitley and J. Bose (Ed.),
pp.253-274, Coll.

AL-Amry N. J. and Mohammed M.M. (2017). Influence of adding
ascorbic acid and yeast on growth and vyield and
Rhizobium of snap bean (Phaseolus vulgaris L.) under
irrigation with saline water. IOSR Journal of Agriculture
and Veterinary Science vol. 10, no. 10, pp.23-28.

Andrew, C.S. ,(1976) "Nutritional Constraints on Legume-
Svmbiosis in Tropical and planting method on Tabasco
pepper. J. American Soc. Hort. Sci., 112:641-644.

962



J. of Plant Production, Mansoura Univ., Vol. 12 (8), August, 2021

El-Shraiy Adwi, A.M.,(2004). Physiological studies on dormancy
and sprouting in storage organs of potato and onion plants.
Ph.D. Thesis, Ain Shams University, Cairo, Egypt.

Gunes, A, Inal, A., Alpaslan, M., Eraslan, F., Bagci,E.G.,and
Cicek, N., (2007). Salicylic acid induced changes on some
physiological parameters symptomatic for oxidative stress
and mineral nutrition in maize (L.) grown under salinity.
Journal of Plant Physiology, 164: 728-736.

Hamad, A.A. and A.M. Hamada, (2005). Grain soaking presowing
in ascorbic acid or thiamin versus the adverse effect of
combined salinity and drought on wheat. International
photosynthesis Congress. Budapest, Hungary, 17-22.

Hayat, S., Ali, B. and Ahmad, A. (2007). Salicylic Acid:
Biosynthesis, Metabolism and Physiological Role in
Plants. A Plant Hormone. Springer, Netherlands. pp: 1-14.

Hegazi, A.M. and A.M EI-Shraiy,(2007). Impact of salicylic acid
and paclobutrazol exogenous application on the growth,
yield and nodule formation of common bean.Aust.J Basic
Applied Sci.1:834-840, International photosynthesis
Congress. Budapest, Hungary, 17-22.

Jam, B. J., Shekari, F. A., Azimi, M. R. and Zangani, E. S. (2012).
Effect of priming by salicylic acid on germination and
seedling growth of safflower seeds under CaCI2 stress.
International Journal of Agricultural Research 2:1097-
1105.

Khafaga, H. S., Raeefa, A. H., Hala, M. M. and Ala, S.A. (2009).
Response of two fababean cultivars to application of
certain growth regulators under salinity stress condition at
siwa oasis. 1-Growth traits, yield and yield components. 4™
Conference on Recent Tech. in Agric.

Khan,N. A, Syeed, S.,Masood, A., Nazar, R. and Igbal, N. (2010).
Application of salicylic acid increases contents of nutrients
and antioxidative metabolism in mungbean and alleviates
adverse effects of salinity stress .Interational Journal of
Plant Biology ,1:1-8.

Khan, W., Prithviraj, B. and Smith, D. L.( 2003). Photosynthetic
responses of corn and soybean to foliar application of
salicylates. J. Plant Physiol, 160: 485-492

Leytem,A.B and R.L Mikkelson,(2005).The nature of Phosphorus
in calcareous soils. Better Crops,89:11-13.

Ma L, Sun N, Liu X, Jiao Y, Zhao H, Deng XW, (2005). Organ-
specific expression of Arabidopsis genome during
development. Plant Physiol 138: 80-91

Plaut, Z., M. Edelstein and M. Ben-Hur,( 2013). Overcoming
salinity barriers to crop production using traditional
methods. Critical Reviews in Plant Sci. 32: 250-291.

Rasheed Sanaa M. S. (2018). Effect of salicylic and ascorbic acid
on growth, Green yield of two Broad bean cultivars (Vicia
faba L.). The official scientific journal of Salahaddin
University -Erbil ZJPAS (2018), 30(5); 71-88

Salih, F. A, Sarra, A.A., and Salih. S. H.(1993). Performance of
faba bean genotyes in the Jebel marra area. Fabis
Newsletter No, 33: 3-7

Salwa A. Orabi, B.B. Mekki and Faida A. Sharara (2013)
Alleviation of Adverse Effects of Salt Stress on Faba Bean
(Vicia faba L.) Plants by Exogenous Application of
Salicylic Acid.World Appl. Sci. J., 27 (4): 418-427.

Semida, W. M., Taha, R.S., Abdel hamid, M.T., Rady, M. M.,
(2014). Foliarapplied a-tocopherol enhances salt-tolerance
in Vicia faba L. plants grown under saline conditions.
South African Journal of Botany 95: 24-31.

Shakirova, F.M., Sakhabutdinova, A. R., Bezrukova, M.V.,
Fathudinova, R.A., and Fathutdinova, D.R., (2003).
Changes in hormonal status of wheat seedlings induced by
salicylic acid and salinity. Plant Science, 164: 317-322.

Smirnoff, N. and Wheeler,G.L. (2000). Ascorbic acid in plant:
Biosynthesis and  Function.  Biochem.  Mol.
Biol.,35(4):291-314.

Shedecor G. and W. Cochran. (1990). Statistical Methods.8th Ed,
lowa State Univ. Press, Ames, lowa, USA. (5) 119.

Soliman, M. H., Al-Juhani, R. S., Hashash, M. A. and Al-Juhani,
F. M. (2016). Effect of Seed Priming with Salicylic Acid
on Seed Germination and Seedling Growth of Broad bean
(Vicia faba L). Interational Journal of Agricultural
Technology Vol. 12(6):1125-113.

Sundstrom, F.J.; R.B. Reader and R.L. Edwards, (1987). Effect of
seed treatment and planting method on Tabasco pepper. J.
American Soc. Hort. Sci., 112:641-

Tanganelli, K.M.,(2011). Sequential Fractionation and water
soluble phosphorus methods to investigate soil phosphours
in a long-term manure application.M.Sc.  Thesis,
Oklahoma State Unversity, Oklahoma, USA.

Tasgin, E., Attici, O. and Nalbantogly, B. (2003). Effect of salicylic
acid and cold on freezing tolerance in winter wheat leaves.
Plant Growth Regulation, 41: 231-236

Thomson, T., Patel G.S., Thakar J.B. and Pandya, K.S. (2017).
Effect of Foliar Application of Acetyl Salicylic Acid and
Ascorbic Acid on Growth and Yield of Garden Pea (Pisum
sativum L.) cv. Bonneville. Int. J. Curr. Microbiol.
App.Sci. 6(6): 1971-1976.

Younis, M. E.,Hasaneen, M. N.A. and Kazamel, A. E. S .(2010).
Exogenously applied ascorbic acid ameliorates
detrimental effects of NaCl and mannitol stress in Vicia
faba L. seedlings. Protoplasma, 239 (1-4):39-48.

4l o ) gl caal gal) J g8 Aalil) o bl g el ) Sl paan il

9B daaa o oLB daaa 5 s3I 3 gana Jaaa DS

a3 A & haall o jaall igag S pa - Al ZUN) acd Jualadl) Baa g

& 2018/2017 oadliie Gyl 5 Opamse JOA Iy ,0Su¥) Aidlaay o) jauall &gny S el il Jagy ja gy Alanay lidlis ol 25 <y

,50) S lallad) (ameay il (Osilall (e 32 75,50 ,25, @l Osn) damer @) Sl ey saldl J sl 5 ads 8l 4l ) 201972018
Jsil) Jsmne e del )3l e a sy 60 2 @by bl Gaaeny () s LWL il sle 11 200 (A 585 IS DY) e (Qsald! (B 2 3 150,100
38 ) cadae AT ) Al jall gl s s ) e 0 (s sine s Al e @l 55 5 3l pal Y Cag oyl i D o g e i sl
Caiia ae], (rans 5all S 3 sald) Jsill ) 53y 8 (o5 pall SIS 5 A S 5 J pacamall (B3 sina 30 ) llillidl ey (1) 5 gilly ol ) ) (men (ga Al
232 100 35S sy chludlad) @l S (aany ()5l (il dabaall s Galall (e 5o 75 o i) 5Sul) Glana (83 ) 5% i 3 (il 5 2 Ja o ge (salill Jdl)
Jonas bl Gaslag Gl 5 O salall (s 50 Janar sl i die OIS G )52l 0 sall 5 sina laele 46 S0 s J gaanall Lalii) e b salall 3
75 S5 el Jsill sad alilly &y pald) (uiad Y1 (G el SV (aas alasin danal 5 dlaiad 3 ga g Conall el G sall IS (8 salall G e 3 100
Bl (Al haliall 5 3 (8 4y jad) (el YT g ok Cn Slea ) uindl O saladly ¢ 5a 150 368 Ulall elbsllad) (aalay () (30 5 g salalls 6 5
By g a sandlH il 0 S et 830 31 Asliaad) Jpealaall (o ey 3 2 Ja gy ye Cia gl J il J gumns e 3 aie Ak Al jall Caua i, saanall dalsyf
(sl (e 150 Jarar ) il (mdas () 5 GO 5 sl (e a 75 Jame @il ) S malag o5 Aldlae Jundy 0 5ad Jal e
Y Cagyla s 11 atla Jal e 8 G 3lail (5ol J il pamne Jand  Alled dpan] (g o Ll pamay A 50ias) Qs dndl gl Ja gy 50 dilaia (g yla

Aol

963



