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A field experiment was conducted in saline soil, to illustrate the leverage of ascorbic acid on growth, 
yield, nutrients uptake and physiological characteristics of Sunflower(Helianthus annuus L., cv Sakha-
53) plants. Three site of soil differed in salinity were chosen, and which the levels were (4, 7 and 12 dS 
m-1). Three rates of ascorbic acid (0, 0.5 and 1.0mM) were spattered on plants twice at 30 and 45 days 
from sowing. The results appeared that all growth and yield ingredients of sunflower plants increased 
significantly when ascorbic acid splashing from 0.5 to 1.0 mM under soil salinity levels.  Therefore, 
ascorbic acid reduced soil salinity effects on plant growth and encouragedgrowth and yield of sunflower 
plants.  The improvement of physiological characteristics (chlorophyll a and b, carotenoids, total 
carbohydrate ,protein and proline)values by spraying ascorbic acid was 17.1, 17.0, 25.6, 3.28, 14.9 and 
12.5% respectively, under faint soil salinity level (4 dS m-1), but The improvement of physiological 
characteristics (chlorophyll a and b, carotenoids, total carbohydrate ,protein and proline)values by 
spraying ascorbic acid was 19.9, 20.0, 21.9, 12.9, 11.0 and 28.6 % respectively, under high soil salinity 
level (12 dS m-1). Increasing ascorbic acid spraying level from 0 to 1.0 mM increased significantly all 
nutrients uptake (N, P, K, Ca, Mg, Na and Cl) mg/kg plant under dissimilar levels of soil salinity.Salinity 
stress bring about a significant lessening in growth, yield, physiological characteristics and nutrients 
uptake, but spraying ascorbic acid helps to boost the tolerance ofsunflower plants to high soil salinity, 
especially under the concentration of 1mM. 
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INTRODUCTION 

Under high soil salinity condition, salinity 
causes several effects on plants such as osmotic 
stress and ionic toxicity which reduced growth and 
production of most crops(Yu et al., 2012). There 
was a large area of the world adversely affected 
by high salt concentrations that have a negative 
impact on the yield of cultivated crops (Rahimi et 

al., 2012). Therefore, most plants growing in 
saline conditions have various strategies to allow 
them to overcome salinity stress(Abdul Qados, 
2015). 

Ascorbic acid is a paramount antioxidant in 
plants which accumulates implants’ as an 
adaptive mechanism to environmental stress such 
as salinity. Ascorbic acid regulatesstress 
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response as a result of a complex sequence of 
biochemical reactions such as activation or 
suppression of key enzymatic reactions, induction 
of stress responsive proteins synthesis, and the 
production of various chemical defense 
compounds (Khan et al., 2011).Ascorbic acid 
significantly reduced the action of salinity in 
sunflower (Khanet al., 2013). The seed 
pretreatment with ascorbic acid could be applied 
by growers just before seeding and enable the 
plants to establish in saline soils (Behairy, 2012). 

This work destined to explore the echo of 
sunflower plants (Helianthus annuus L., cv Sakha-
53) grown under saline soil conditions to 
implementation of different concentrations of 
ascorbic acid. 
 
MATERIALS AND METHODS 

A field experiment was conducted on saline 
affected soil at Tamia District,Fayoum 
Governorate by cultivating sunflower (Helianthus 
annuus L., cv Sakha-53) plants in the summer 
season of 2015.The experiment was carried out in 
a randomized complete block design, with three 
replicates.  Interaction effects of different rates of 
ascorbic acid and various levels of soil salinity on 
yield components, physiological compositions and 
nutrients uptake of sunflowers plants.  Three rates 
of ascorbic acid (0, 0.5 and 1.0mM) were sprayed 
on plants twice at 30 and 45 days from sowing.  
Three soil sites differed in their salinity were 

chosen to sowing sunflower. The field of 
experiment was sampled before sunflower 
planting to determine some chemical properties 
according to the standard procedures outlined by 
Cottenie (1980) are scheduled in Table (1).  
One N, P and K fertilization rate (200 Kg N, 200 
kg P2O5 and 48 kg K2Ofed-1) in the form of  
ammonium nitrate, superphosphate and 
potassium sulfate, respectively. 

Plant samples were dried at 65 C° for 48 hrs 
to be then ground and wet digested using H2SO4: 
H2O2 method described by Cotteine (1980).The 
digests were then subjected to measurement of N 
using micro Kjeldahl method; P was assayed 
using molybdenum blue method while K and Na 
were evaluated by flame photometer, but and Ca 
and Mg were determined using atomic absorption 
spectrophotometer (Chapman and Pratt, 
1961).While Cl was determined according to 
Cotteine(1980), Total soluble protein in seeds was 
determined according to (Bradford, 1976)and total 
carbohydrates in seeds were measured according 
to (A.O.A.C.). 

Chlorophyll a, b and carotenoids were 
determined in fresh leaves of sunflower plants 
according to the methods described by Wettstein 
(1957). Proline determined calorimetrically using 
ninhydrin reagent according to Bates et al., 
(1973). 
 
 

 
Table (1):  Some chemical properties of the soil used. 

 

Experimental 
 sites 

PH 
(1:2.5) 

EC 
(dSm-1) 

Organic  
matter 

% 

 
CaC3% 

Soluble cationsmeq/l Soluble anions meq/l 

Ca++ Mg++ Na+ K+ CO3 HCO3
- Cl- SO4

-- 

No. 1 7.60 4 0.93 7.76 2.1 2.04 35.4 0.46 - 0.5 34.30 5.20 

No.  2 7.90 7 0.82 9.10 8.80 3.27 72.67 2.46 - 1.66 73.1 12.4 

No. 3 7.92 12 0.64 9.62 10.04 4.6 132.8 2.56 - 1.16 125.3 23.54 
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RESULTS 
The effect of various levels of ascorbic acid 

and soil salinity on some growth and yield 
components of sunflower plants is approached in 
Table (2). Increasing soil salinity from 4 to 12 ds 
m-1 decreased the values of leaf area, plant 
height, head diameter, seed weight per head, 
seed index, seed yield and seed oil content from 
10 to 4.64 cm2, 80.83 to 58.58 cm, 13.1 to 7.51 
cm, 28.4 to 16.3 cm, 4.77 to 2.63 g, 0.71 to 0.41 
ton fed-1 and 27.4 to 17.5 %, respectively.So, the 
decreasing of values of previous parameters were 
53.6, 27.5, 42.7, 42.6, 44.9, 42.3 and 36.1 %. The 
case changes frequently when ascorbic acid is 
added, because all growth and yield components 
of sunflower plants rose significantly when 
ascorbic acid splashing from 0.5 to 1.0 mM. The 
high values of leaf area, plant height, head 
diameter, seed weight per head, seed index, seed 
yield and seed oil content could achieved under 
high level of ascorbic acid under all levels of soil 
salinity Therefore, ascorbic acid reduced soil 
salinity effects on plant growth and encouraged 
growth and yield of sunflower plants. 

Salinity is one of the most substantial abiotic 
stresses which affect many aspects of plants 
metabolism and reduce growth and crop 
production(Zhu,2002).Salinity causes numerous 
physiological and biochemical changes in plants 
liker educed leaf size, stem extension, root 
proliferation, reduced water use efficiency (Farooq 
et al., 2009). The growth reduction caused by 
salinity stress is due to inhibited apical growth in 
plants as well as endogenous hormonal 
imbalance. In both cases, reduction could have 
been caused by the toxic effects of ions on 
metabolism or from adverse water 

relations(Younis et al., 2010). Growth promoting 
effect of ascorbic acid under salinity or control 
conditions may havebeen due to enhanced 
antioxidant capacity, and increase in cell division 
and cell enlargement(Chen and Gallie, 2004). 

The effect of different levels of ascorbic acid 
and soil salinity on physiological characteristics of 
sunflower plants is approached in Table (3). 
Increasing soil salinity from 4 to 12 dS m-1 
decreased significantly chlorophyll a and b, 
carotenoids and proline of leaves; as well as total 
carbohydrate and protein of sunflower seed.The 
decline was severe at high soil salinity (12 dS m-

1). However, after the spraying of ascorbic acid, 
this improved the physiological characteristics of 
sunflower plants under various levels of soil 
salinity. The improvement of physiological 
characteristics (chlorophyll a and b, carotenoids, 
total carbohydrate ,protein and proline)values by 
spraying ascorbic acid was 17.1, 17.0, 25.6, 3.28, 
14.9 and 12.5% respectively, under low soil 
salinity level (4 dS m-1), but The improvement of 
physiological characteristics (chlorophyll a and b, 
carotenoids, total carbohydrate ,protein and 
proline)values by spraying ascorbic acid was 19.9, 
20.0, 21.9, 12.9, 11.0 and 28.6 % respectively, 
under high soil salinity level (12 ds m-1). 

The typical symptom of salinity injury to the 
plant is growth retardation due to the inhibition of 
cell elongation (Fariduddin et al., 2003).Reduction 
of plant growth by salinity may be attributed to 
NaCl altering the water potential, increase ion 
toxicity or causing ion imbalance (Morant-
Manceau et al., 2004). 

  
 

 
 
Table (2): Effect of ascorbic acid rates on growth and yield components of sunflower plants grown 

on various levels of soil salinity 
Salinity 
levels 

Ascorbic 
acid 

Leaf 
area 

Plant height 
Head 

diameter 
Seedweight/ 

head 
Seed 
index 

Seed 
yield 

Seed oil 
content 

ds m-1 mM cm2 cm g tonfed1 % 

4 

0 10.0 80.83 13.1 28.4 4.77 0.71 27.4 

0.5 13.6 138.2 17.7 38.9 5.15 0.97 28.7 

1.0 18.2 158.2 18.6 40.8 5.26 1.02 29.3 

7 

0 6.39 67.66 10.6 20.1 3.79 0.51 14.1 

0.5 9.86 87.50 12.4 25.6 4.13 0.64 17.5 

1.0 12.8 122.5 14.0 30.3 4.33 0.76 18.3 

12 

0 4.64 58.58 7.51 16.3 2.63 0.41 17.5 

0.5 8.78 88.83 8.75 19.7 3.31 0.49 20.4 

1.0 11.3 103.2 9.38 21.0 3.64 0.52 22.7 

LSD0.05 0.54 4.36 0.41 0.55 0.13 0.02 0.40 
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Table (3): Effect of ascorbic acid on some physiological compositions of sunflower plants grown 
on different levels of soil salinity. 

 
Salinity 
levels 

Ascorbic 
acid 

Chlorophyll 
(a) 

Chlorophyll 
(b) 

Carotenoids 
Total 

carbohydrate 
Protein 
content 

Proline 

dS m-1 mM mg g-1 mg g-1 mg g-1 % % mg g-1 

4 

0 1.31 0.44 0.32 17.7 12.6 0.19 

0.5 1.47 0.49 0.38 18.1 13.8 0.21 

1.0 1.58 0.53 0.43 18.3 14.8 0.24 

7 

0 1.22 0.41 0.27 13.3 12.1 0.23 

0.5 1.38 0.46 0.33 14.7 12.8 0.26 

1.0 1.47 0.49 0.40 15.2 13.8 0.27 

12 

0 1.09 0.36 0.25 13.2 9.97 0.25 

0.5 1.25 0.42 0.28 14.0 10.6 0.29 

1.0 1.36 0.45 0.32 14.9 11.2 0.35 

LSD 0.05 0.02 0.01 0.012 0.147 0.143 0.012 

 
Table (4): Effect of ascorbic acid on nutrients uptake of leaves sunflower grown on different levels 

of soil salinity. 
Salinity 
levels 

Ascorbic 
acid 

Nutrients uptake mg/ plant 

dS m-1 mM N P K Ca Mg Na Cl 

4 

0 21.31 1.70 18.23 8.586 3.890 5.194 3.148 

0.5 42.02 3.056 34.57 16.04 6.628 7.583 5.348 

1.0 69.90 5.624 57.13 27.23 9.383 10.57 7.489 

7 

0 11.77 0.854 9.089 5.429 2.971 3.904 2.867 

0.5 25.50 1.875 20.62 11.87 5.837 12.53 5.625 

1.0 41.14 2.992 32.91 18.51 7.723 10.53 8.041 

12 

0 7.360 0.644 5.796 4.416 2.392 2.162 3.634 

0.5 4.400 2.040 16.32 13.80 5.004 5.160 8.556 

1.0 3.401 3.401 26.31 22.02 7.822 7.590 11.04 

LSD0.05 2.32 0.52 1.40 2.50 0.84 2.20 1.55 

 
Ascorbic acid is one of the most serious 

antioxidants safeguarding plants from oxidative 
stress. Itis also involved in regulating 
photosynthetic capacity, flowering and 
senescence (Davey et al., 2000).The effects of 
ascorbic acid in lessening the retrograde wares of 
salt stress have been described to activation of 
some of the enzymatic reactions. It is apparent 
that ascorbic acid plays a status role in the 
arrangement of a number of metabolic processes 
in plants risky to salt stress (Al-Ansari, 2003). 

Nutrients uptake (N, P, K, Ca, Mg, Na and Cl) 
of sunflower leaves under different levels of soil 
salinity and ascorbic acid is approached in Table 
(4). Increasing ascorbic acid spraying level from 0 
to 1.0 mM increased significantly all nutrients 
uptake (N, P, K, Ca, Mg, Na and Cl) mg/plant 
under different levels of soil salinity. 

 So, high level of soil salinity (12dS m-1)greatly 
reduced absorption of nutrients within the plant, 
while spraying of ascorbic acid reduced this 
harmful effect from salinity.High salt concentration 
in the growth root medium was found to limit the 
uptake of all determined nutrients with different 

degrees salinity can inhibit seedling growth by 
altering the water potential, increasing the ion 
toxicity, inhibiting the cell division and cell 
expansion, or causing an ion imbalance (Arshi et 
al., 2005 and Amira, 2015). 

Ascorbic acid application was also alleviated 
the destructive effects of salinity on osmotic 
potential, shoot and root dry mass, K+/Na+ ratio 
and contents of photosynthetic pigments in wheat 
seedlings under salinity stress was completely 
affected by exogenous ascorbic acid(Kaydan et 
al., 2007). El-Fouly et al., (2010) indicated 
thatascorbic acid application (100 ppm) increased 
the concentration of K, Ca, Mg, Fe, Mn and Zn. 
Ascorbic acid spray improved the performance of 
root growth and prevented the nutritional 
disorders and consequently caused increases the 
uptake of nutrients. It has been found that 
ascorbic acid strongly inhibited Na+ and Cl− 
accumulation of salt stressed maize plants, but 
stimulated N, Mg, Fe, Mn and Cu concentrations; 
so, ascorbic acid could be used as a potential 
growth regulator to improve plant salinity stress 
resistance (Gunes et al., 2007). 
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CONCLUSION 
Salinity stress bring about a significant 

lessening in growth, yield, physiological 
characteristics and nutrients uptake of sunflower 
plants, but spraying ascorbic acid helps to boost 
the tolerance of sunflower plants to high soil 
salinity, especially under the concentration of 
1mM. 
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