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Table 1. Analysis of variance for seed yield and yield components of sunflower Euroflour hybrid under water

deficit.

Mean Squares

S.0.V. D.F. Head 100 seed Kernel No. filled  hollowness ) Chlorophyll
. . weight  seeds per (%) biomass
diameter weight head content
Replication 2 17" 0.098™ 0.162™ 33181 8“1 9™ 23206“:“‘& 30 ‘
Stress 4 1416 1" 57 3161324 1347 231079 747
Error 8 41 0.135 0.314 269519 19 16061 3
CV% 4.0 8.0 7.3 22 1.4 9.2

71 575 Jlax T 53 laime 5 s pme b S 4 FF kg
ns, *and**: Non-significant and significant at 5% and 1% of probability levels, respectively.

Table 1. continued 1Jda> aslsl
Mean Squares

5.0.V. D.F. Stomatal LAI RWC  Oil percent Oil yield  Grain yield
resistance

Replication 2 2" 0.089™ 41™ " 623™ 126044

Stress 4 157 1™ 308™ 72" 15583™ 2448391

Error 8 0.147 0.030 10 0.700 192 57410

CV% 10 8.7 5.1 1.9 0.9 7.3

71 575 b G 03 Sl3me 5 s pme b e ¥k ng

ns , *and**: Non- significant and significant at 5% and 1% of probability levels, respectively.
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Table 2. Mean comparison of seed yield and yield components of sunflower Euroflour hybrid under water deficit.

100 No.

Head Kernel . . Stomatal

Stress level diameter se‘ed weight filled hollowness  biomass  Chlorophyll resistance LAI
weight seeds per (%) (kg/ha) content

(mm) (@ (€3] head (sec/cm)
S0mm 196.3*  5.73%  4.48°% 1024° 11.10c  12560*  25.86%° 0.600°  2.76°
evaporauon
100 milimeter 162.1° 483" 392" 989%™  1606ba 10720®  20.53° 2.16° 233"
evaporation
150 mm 1505%  443%  370%  892°  1896™ 9520  1836"  3.06°  1.90°
evaporauon
200 mm 1485 416" 344 840" 2000° 7992  1603°  376°  146°
evaporauon
250 mm 139.1¢  3.63° 3.09¢ 684° 29.33 ¢ 6968 ¢ 12.56¢ 6.80¢ 1.40¢
evaporauon

I (5ls e Sl Aoy 5 ez a3 S ke g sl Sl Sl Oyt o 53
Means in each column followed by similar letter(s) are not significantly different at 5% of probability level.

Table 2. continued 2 Jga aslsl
Oil percent Oil yield Grain yield
Stress level RWC (@ (kg/ha) (kg/ha)
50 mm evaporation 75.43 % 51.16% 2376 ° 4646 °
100 mm evaporation 68.06° 47.83" 1672° 3490°
150 mm evaporation 60.90 45.16°¢ 1512° 3311°
200 mm evaporation 53.539 40.66 ¢ 1080 ¢ 2673 °¢
250 mm evaporation 51.00 ¢ 39.33¢ 896 ¢ 2288 °

I (gl e sl Lo 3 Sdlez] c]a.w):. S ha g gl L;LAQSJL:A W5t A 53
Means in each column followed by similar letter(s) are not significantly different at 5%
of probability level.

References

Abbasi-Seyahjani E, Khomari S, Sadeghi A (2009) Performance of sunflower cultivars for seed and oil yield in
water deficit stress condition. Journal of Crop Breeding 1 (2): 1-11. [In Persian with English Abstract].

Abraham-Nel A (2001) Determinants of sunflower seed quality for processing: Chapter 1. Growth and
development of the seed. University of Pretoria. South Africa.

Alvarez D, Luduena P, Fratos YE (1992) Correlation and causation among sunflower traits. proc. 13"
International Sunflower Conference, Pisa. Italy. pp. 182-204.

Alyari H, Shekari F, Shekari F (2000) Oilseeds. Amidi Press, Tabriz. 162 pp. [In Persian].

Chimenti CA, Hall AJ (1993) Genetic variation and changes with ontogeny of osmotic adjustment in sunflower
(Helianthus annuus L.). Euphytica 71: 201-210.

Earl HJ, Davis RF (2003) Effect of drought stress on leaf and canopy whole radiation use efficiency and yield of
maize. Agronomy Journal 95: 688-696.

Erdem T, Erdem Y, Orta AH, Okursoy H (2006) Use of a crop water stress index for scheduling the irrigation of
sunflower (Helianthus annuus L.). Turkish Journal of Agriculture and Forestry 30: 11-20.

Farahvash F, Mirshekari B, Abbasi-Seyahjani E (2011) Effects of water deficit on some traits of three sunflower
cultivars. Middle-East Journal of Scientific Research 9 (5): 584-587.

Farrokhinia M, Roshdi R, Rezadoost S (2009) Study of drought stress effects on yield and some vegetative
characters in spring safflower. Journal of Research in Crop Sciences 2 (5): 1-12. [In Persian with English
Abstract].

Fereres E, Geminez C, Fernandez JM (1986) Genetic variability in sunflower cultivars under drought. I. Yield
relationships. Australian Journal of Agriculture Research 37: 573-582.

Flenet F, Boundiols A, Suraiva C (1996) Sunflower response to a range of soil water contents. European Journal
of Agronomy 15: 161-167.



75 1391 Ols poler osladh piin dlor =5l (53,518 g Sl 40l Joad

Kafi M, Ganjali A, Abbasi F (2008) A abscisic acid (ABA) content and stomatal resistance in leaf tissue of
resistant and susceptible genotypes to drought in chickpea (Cicer arientinum L). Journal of Research in
Agricultural Science. 33 (4): 19-26. [In Persian with English Abstract].

Kafi M, Mahdavi-Damghani A (2000). Mechanisms of plant resistance to environmental stress. Mashhad
University Press. 156 pp. [In Persian with the English Abstract].

Kalhori J, Mazaheri D, Hosinzadeh A (2001). Evaluation of withholding irrigation at different growth stages on
yield and yield components. M.Sc. Thesis in Agronomy, Faculty of Agriculture, University of Tehran.118
pp. [In Persian with English Abstract].

Karimzadeh KH, Mazaheri D, Peghambari SA (2003) Effects of four irrigation intervals on seed yield and
quantitative characteristics of three sunflower cultivars. Iranian Journal of Agricultural Sciences 34 (2): 293-
301. [In Persian with English Abstract].

Mazaheri-Laghab H, Nori F, Zarea-Abyaneh H, Vaface MH (2002). Effect of supplemental irrigation on
agronomic traits of sunflower cultivars in rain-fed agriculture. Journal of Agricultural Research 3 (1): 33-41.
[In Persian with English Abstract].

Majid HR, Schneiter AA (1987) Yield and quality of semidwarf and standard height sunflower hybrids grown at
five plant populations. Agronomy Journal 79: 681-684.

Moradi-Aghdam A (2007) Water deficit and plant density effects on agronomic traits and some growth
parameters of sunflower nuts. M.Sc. Thesis. Islamic Azad University. Takestan Branch. 122 pp. [In Persian
with English Abstract].

Mozafari K, Arshi Y, Zinali H (1996) Evaluation of the effect of drought stress on some morphological traits and
components of yield in sunflower. Seed and Plant 12: 24-33. [In Persian with English Abstract].

Razi H, Asaad T (1998) Evaluation of important agronomic traits and drought stress tolerance related criteria
changes in sunflower cultivars. Journal of Agricultural Sciences and Natural Resources 2(1): 31-43. [In
Persian with English Abstract].

Roshdi M (2005) Effects of water deficit on physiological and biochemical aspects of sunflower cultivars. Ph.D.
Thesis in Agronomy. Faculty of Agriculture, Islamic Azad University of Tehran, Science and Research
Branch, 256 pp. [In Persian with English Abstract].

Roshdi M, Heydari-Sharifabad H, Karimi M, Darvish F, Noor-Mohammadi G (2006) A survey on the impact of
water deficiency over the yield of sunflower seed cultivars and its components. Journal of Agricultural
Sciences 12 (1): 109-122. [In Persian with English Abstract].

Sadras VO, Connor DJ, Whitfield DM (1993). Yield, yield components and source-sink relationships in water-
stressed sunflower. Filed Crops Research 31: 27-39.

Sepaskhah AR, Akbari D (2005) Deficit irrigation planning under variable seasonal rainfall. Biosystems
Engineering 92 (1): 97-106. [In Persian with English Abstract].

Shirmard M (2003) Effect of water deficit stress on some morphological and physiological characteristics in
sunflower cultivars. M. Sc. Thesis. Islamic Azad University, Karaj Branch. 171 pp. [In Persian with English
Abstract].

Sohan D, Jasoni R, Zajicek J (1999) Plant-water relation of NaCl and calcium treated sunflowers plants.
Environmental and Experimental Botany 42: 105-111.

Unger PW (1992) Time and frequency of irrigation effects on sunflower production and water use. Soil ciences
46: 1072-1076.

Zwart SJ, Bastiaanssen WGM (2004) Review of measured crop water productivity values for irrigated wheat,
rice, cotton and maize. Agricultural Water Management 69: 115-133.



