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Abstract: Two pots experiments were conducted during 2006 and 2007 seasons to study the influence of four levels of
salinity (325 control, 1000, 2000 and 3000 mgl™) of sunflower (Helianthus annuus L.). Sunflower cultivars viz., Sakha
53 and Giza 102, were grown to maturity in a sandy soil (EC, 2.1 dSm™). Raising the level of water salinity reduced
the yield parameters including diameter of achene, number of seeds achene™’, weight of 100 seeds, seed yield plant ™',
total oil and total protein content plant”. The differences between the two cultivars were not significant in most yield
parameters during the two growing seasons (2006, 2007). However, Sakha 53 cultivar was more tolerant than Giza 102
cultivar. The higher salinity level up to 3000 mgl”, the severer was its depressive effect on the studied yield

components.
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INTRODUCTION

Sunflower is moderately sensitive to soil salinity,
where it can tolerate salinity up to EC equals to1.7 dSm’
' (Allen et al., 1998). Sunflower yield was reported to
be greatly reduced when plants were grown under
salinity conditions (Gaballah er af, 2006). Increasing
production of vegetable oils became a dire need in
Egypt, especially because our local production will not
exceed 150,000 ton in 2010, meanwhile the
consumption will reach 820,000 tons (Saudy and El-
Metwally, 2009).

Sunflower (Helianthus annuus L.), is an important
member of the family Asteraceae and is one of the
major oilseed crops grown for edible oil in the world,
Sunflower seeds contain 40- 50% oil and 23% protein
and constitute excellent source of unsaturated fats, crude
protein and fiber and important nutrients like vitamin E,
selenium, copper, zinc and vitamine B-corplex vitamin
(Afzal. et al., 2010).

Dry matter yield and protein content in wheat grains
were reported to be increased at a soil salinity level of
0.3 % and then decreased with increasing soil salinity
up to the level of 0.9% which was depressive. However,
the number of grains per spike, the weight of 1000
grains and the efficiency of grain yield production
percent were generally decreased with each increase in
soil salinity. (Rabie ¢t al., 1985)

Khatoon et al. (2000a) reported that the seed
yield in sunflower has been found to start decreasing at
salinity level beyond EC, 2.5 dSm™ and reach to 30 %
losses at EC, 11.3 dSm™\.

Relative seed yield of sunflower was reported to be
unaffected by soil salinity up to 4.8 dSm™'. Each unit
increase in salinity above 4.8 dSm™' reduced yield by
5.0% (Francois 1996). Seed yield was significantly
reduced by increasing level of salinity up to 14.2 dSm’".
This reduction was attributed primarily to a reduction in
seed number per head and secondarily 1o an inconsistent
reduction in seed index {weight of 100 seeds) (Jabeen
and Ahmed 2009). Sunflower is classified as moderately
tolerant to salinity. Yield reduction was attributed
primarily to a reduction in seed number per head. Qil

concentration in the seed was relatively unaffected by
increased soil salinity up to 10.2 dSm™" (Bajehbaj 2010).

Plant height, leaf number and leaf area of sunflower
were found to be decreased with an increment in salinity
and had shown a reduction of 22, 9 and 37 %,
respectively at EC 10 dSm™ but the response of different
sunflower cultivars to salinity varied (Khatoon ef al.,
20004). Similarly, salinity stress significantly decreased
yield and yield component of sunflower. Chartzoulakis
(2005) found that salinity stress (50 and 100mAf NaCl)
reduced the fruit weight and oil content in olive.

In the present study, the main objective was to
define the influence of salt stress on some yield
components including diameter of achene {cm), number
of seeds achene™, weight of 100 seeds (gm) and seed
yield plant™ in two cultivars of sunflower plant, Some
yield quality parameters were also investigated
including seed oil content and protein content as well.

MATERIALS AND METHODS

Two pots experiments were performed, 2006 and
2007 seasons at the Experimental Farm of the Faculty of
Agriculture, Suez Canal University, Ismailia. The
objective of the study was to detect the effect of four

" salinity levels on some yield components. Seed yield

quality was also studied sunflower cultivars Sakha 53
and Giza 102 were obtained from Qil Crops Institute
Research, Agricultural Center Research, Ministry of
Agriculture, Giza Egypt.

The soil used was uniformally packed in pots each
of 30 cm height and 25 cm diameter at a rate of 15 kg
soil pot ' and used as experimental units. The soil in
each pot was thoroughly mixed with farm yard manure
(FYM) at a rat of 100 g. Sunflower seeds were sown on
15M of April (2006 , 2097) at a rate of 5 seeds pot ' N-
fertilizer was added as ammonium nitrate (33.5 N), ata
rate of 10 g pot "' in two equal split dressings, after 15
and 45 days from sowing. All pots received
superphosphate (15.5% P ,Os) at a rate of 5 g pot ™',
before sowing. Potassium sulfate (48 % K ;0 ) was
applied at a rate of 5 g pot "' in two equal split dressings
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after sowing and after 20 days from sowing. The
experimental design was a split with three replicates.

Achene yield and yield components (diameter of
achene (cm), number of seeds achene”, weight of 100
seeds {gm) and seed vield plant” } were recorded. The
seeds were analyzed for N content (Winkleman et aof.,
1986), and oil content was determined by Soxhlet
apparatus by taking random seed samples of each
treatment and genotype. The protein content was
calculated using the relationship: %N x 625 = %
protein,

Data were statistically analyzed according to
procedures outlined by Snedecor and Conchran (1982).

RESULTES AND DISCUSSION

Diameter of Achene:

With concern to plant cultivar, Figure 1 shows that
the variance between Sakha 53 cultivar and Giza 102
cultivar in diameter of achene was not significant in
both seasons.

Regarding the salinity treatments, the control
treatment significantly increased the diameter of achene
as compared with the other salinity treatments, but the
difference between 1000 and 2000 mg salt™ treatments
was not significant in the first season. In the second
season the control and 1000 mg salt' treatments
significantly increased the diameter of achene as
compared with 2000 or 3000 mg salt" treatments with
significant difference between the last two treatments.

Number of Seeds Achene':
Inrelation to the cultivar action, Figure 1 reveals

that the difference between Sakha 353 cultivar and
Gizal02 cultivar was not significant for the number of
seeds achene™” in the first season, but in the second
season Sakha 53, significantly excelled the other
cultivar. These results are in harmony with those
obtained by Rabie er af. (1985) with wheat plant. The
control and 1000 mgl' treatments significantly
exceeded number of seeds achene”' as compared with
2000 or 3000 mg salt’' treatments with no significant
difference between the two last treatments in the first
season. However, in the second season, the control
treatment significantly increased the number of seeds
achene™' as compared with other salinity treatments i.e.
1000, 2000 and 3000 mg salt”", but the variance between

© 2000 and 3000 mg salt”' treatments was not significant.

Francois (1996) indicated that the relative
sunflower yieid reduction was attributed primarily to a
reduction in seed number per head.

Weight of 100 Seeds:

Regarding the cultivar effect, It is clearly shown in
Figure 2 that the difference between Sakha 53 and
Gizal02 cultivars in weight of 100 seeds was not
significant in both seasons. Similar trends were obtained
by Rabie et al., (1985) with wheat plant and Francois
(1996) with sunflower.

Respecting the salinity effect, the control and 1000
mgl”' treatments significantly increased the weight of
100 seeds as compared with 2000 and 3000 mgl”
treatments with no significant difference between the
last two treatments in the first season. In the second
season, similar trend was observed.
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Fig. (1} Influence of lmgatmn water salinity (mg I'” on dlameter of achene and number of seeds /achene of sunﬂower

plant during 2006 and 2007 seasons.
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Seed Yield Plant’

In relation to the cultivar action, Figure 2 reveals
that the variance between Sakha53 cultivar and Gizal02
cultivar was not significant for seed yield plant” in the
first season, but in the second season Sakha53 proved to
be superior to the other cultivar. Francois (1996)
indicated that relative seed yield was unaffected by soil
salinity. Each unit increase in salinity reduced sunflower
yield.

There were insignificant differences between
salinity treatments in the first season. In the second
season the control treatment significantly increased seed
yield plant” as compared with the other treatments, but
the difference between 1000 and 2000 mgl™" treatments
was not significant. Rabie ef al., (1985) showed that the
efficiency of grain yield production percent was
generally decreased with each increase in soil salinity.

Khatoon ef al. (20004} and Khatoon et al. (20005)
reported that the seed yield of sunflower has been found
to start increasing with salinity decreasing.

Total Qil:

In Figure 3 the differences between Sakha 53 cv.
and Giza 102 cv. were not significant regarding the total
oil in 2006 and 2007 season. The results obtained by
Francois (1996) indicated that oil concentration in
sunflower seeds was relatively unaffected by increased
soil salinity. Chartzoulakis (2005} found that salinity
stress reduced the oil content in olive.

The control treatment proved to be significantly
superior regarding the oil as compared with the other
salinity treatments, but the variance between 1000 and
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2000 mgl’ treatments was not significant in 2006
season, but in 2007 season, there was insignificant
differences between salinity treatments.

Total Protein:

Concerning the cultivar effect, Figure 3 reveals that
the difference between Sakha 53 and Gizal02 cultivars
was not significant for the total protein in the first
season, but in the second season, Gizal02 was found to
be superior to the other cultivar, Demiral et al., (2005)
reported that the declines in protein content in the
highest salinity level, may be features of photosynthesis.
They added reviewed that reduction in plant growth,
suggests lower rates of protein synthesis, possibly
accompanied by synthesis of stress-induced proteins in
cotton.

The control, 1000 and 2000 mg salt” significantly
exceeded in total protein as compared with 3000 mg
salt” treatment in the first season. In the second season,
the control treatment significantly increased total
protein as compared with the other salinity treatments,
and the differences among 1000, 2000 and 3000 mgl’
treatments were not significant. Goudarzi and Pakniyat
{2009) reported that salt tolerant wheat cultivars
producing higher protein concentration due to higher
efficiency of osmotic regulation mechanism in these
plants which in turn causes decreasing sodium toxicity
in cytoplasm as compared to susceptible ones and the
result was to prevent proteins reduction under salt
stress. And showed that salinity tolerances are
associated with higher accumulaticn of wheat protein.
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Fig. (2): Influence of irrigation water salinity (mg I'" on weight of 100 seeds and seed yield / plant of sunflower

during 2006 and 2007 seasons:
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Fig. (3): Influence of irrigation water salinity ( mg I") on total oil content and total protein content of sunflower plant

during 2006 and 2007 seasons.

REFERENCES

R., S. M. Mughal, M. Munir, 1. Sultana, R.
Qureshi, M. Arshad and M. K. Laghari (2010).
Mycoflora associated with seeds of different
sunflower cultivars and its management. Pak. J.
Bot., 42 : 435-445.

Allen, R. G., L. 8. Pereira, D. Raes and M. Smith
(1998). Crop evapotranspiration: Guideline for
computing crop water requirements. FAO pub
No.56.

Bajehbaj, A. A. (2010). The effects of NaCl priming on
salt tolerance in sunflower germination and
seedling grown under salinity conditions. Af¥ A
of Biotec. 9: 1764-1770.

Chartzoulakis, K. S. (2005). Salinity and olive: growth,
salt tolerance, photosynthesis and vield. Agri
Water Manage 78: 108-121.

Demiral, M., M. Aydin and A. Yorulmaz (2005). Effect
of salinity on growth, chemical composition and
antioxidative enzyme activity of two maltin
barley (Hordewm vulgare L.) cultivas. Turk, J.
Biol. 29: 117-123,

Francois, L. E. (1996). Salinity effect on four sunflower
hybrids. Agron. J. 88 : 215-219.

Gaballah, M. S, S. A. Ouda, M. 8. Mendour and M. M.

Rady (2006). Predicting the role of antioxidant

and irrigation on sunflower yield grown under

saline condition. Proceeding of international
conference: Environmentally sound technology

in water resources management. pp: 30-35.

Afzal,

Goudarzi, M., and H, Pakniyat (2009). Salinity causes

increase in proline and protein contents and
peroxidase activity in wheat cultivars. J. Applied
Sei. 9: 348-353.

Jabeen, R. and R. Ahmed (2009). Alleviation of the
adverse effects of salt stress by foliar application
of sodium antagonistic essential minerals on
cotton (Gossypium hirsutum). Pak. J Bot, 41.
2199-2208.

Khatoon, A., M. K. Hussain and M. Sadiq (20004).
Effect of salinity on some growth parameters of .
cultivated sunflower under saline conditions.
Inter. J. Agri.& Biol. 210-213.

Khatoon, A., M. S. Qureshi and M. K. Hussain (20005).
Effect of salinity on some yield parameters of
sunflower (Helianthus annuus L.). Inter. J
Agri.& Biol. 382-384.

Rabie, R. K., M. K. Matter, A, A. Khamis and M. M.
Mostafa (1985). Effect of salinity and moisture
content of soil on growth, nutrient uptake and
yield of wheat plant. Soil Sci Plant Nutr., 31:

537-545.
Saudy, H. §. and 1. M. El-Metwaly (2009), Weed
management under different patterns of

sunflower-soybean intercropping. J Cen. Euwro.
Agri., 10:41 -52.

Snedecor, W. G. and W. G. Cochran (1982). Statistical
Methods. 7 ™ Ed. 2 ™ printing lowa State Univ.,
Ames. lowa, USA, 507pp.

Winkleman, G. E., R. Amin, W. A. Rice and M. B.
Tahir (1986). Methods and Manual of Soil
Laboratory. BARD. PARC. Islamabad, Pakistan.



Influence of Salt Stress on Some Yield Components and Quality of Sunflower Plant

85
uadl) ALe Ll AT g1 Jauanall Ciliga iy o alall algat) s
230 aa) gl sl Gully) - *Ba G e pMe Foua bale (aa sl e Kk 38N LAY S dgana F L s sl ) kY A

rean Adelaw¥1 £10YY | pudl 5L Aaalan 2de ) M ANS L el 5 bl ol *
s - a3l Anala _isl_)_j]'l:\___\ssmupl_)‘}“ C)hﬁl‘,_m; * &

td_,)ﬁisr"o)a;}u‘ﬁl,ulaummha@J|_):\:ta_u‘_)ﬂaé\):.aj""VJYOO"l wyg]};umnlu@ﬁ@__);‘

pidia (VY5 pa g oVlAL Y Laa Huel ) 5 Cpiical elld g dlie 5 5 (uadill slie Jpeane Cli S Ao (Glanle Vevr c Yaun ch o
il staer Alalaall Canad 42 Y5 3m e aglall g 581 Daad ST OF L i Sy daal i Bl )l (A Lagie )
S /553l e 5yl a8 A aniaiall y A pranal) @ s 8 (U pake Tos +) Glm WY (6 ginall Auald 5 dai ) Aa el
e Gl s Ay e Cannd QLR 2a 5 KU (g 5l (6 g - S a3 (g 5T - /U gemaall (35 800 Y00 (s
iiea e Ayl Cag o lall Maat SIS OF Liow il OSE5 Y oV 5 ¥ o T sail ran go ol A poam ol e il adaaa 8

RERRST






