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Effects of Water Deficit on Growth, Yield and Seed Oil Content

of Sunflower (Helianthus annuus L.)
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ABSTRACT

Studies on the effects of water deficit on growth, yield and seed oil content of
sunflower, was carried out by using a Stripplot design in RCB with 3 replications. The
vertical plot consisted of two sunflower cultivars: Pacific 33 and Pacific 55. The horizontal
plot consisted of three water stress treatments namely control (T1), plants were watered
to field capacity throughout the experiment; water stress during flower initiation (Tz) :
water was withheld during flower initiation until wilting and plants were then rewatered,
and water stress during anthesis (TB) - water was withheld during anthesis until wilting
and plants were then rewatered. The study was conducted in the experimental field of
Agronomy Department, Faculty of Agriculture, Kasetsart University, Kamphaeng Saen
campus, Nakhon Pathom province during November 2007 to March 2008. The resulis
indicated that water deficit at anthesis (Ts) caused the greatest reduction in stem
diameter of sunflower. However plant height, disc size, dry weight accumulation and seed
yield were not affected by water deficit. The results also showed that water deficit at both
flower initiation (TQ) and anthesis (Ta) had no effect on seed oil content of sunflowers but
altered levels of some fatty acid, especially in Pacific 33 cultivar which had higher oleic

acid level under water stress conditions.
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Table 1. Effects of water deficit on growth of Pacific 33 and Pacific 55
Variety Plant height (cm) Disc size (cm) Stem diameter
15 days 45 days 75 days (cm)
Pacic 33 1121 a 1563.77 a 168.44 a 16.65 a 2769 a
Pacic 55 11.00 a 139.01 a 159.98 a 1784 a 26.72 a
CV (%) 2741 19.09 21.14 10.13 16.09
Treatment
T1 1123 a 15565 a 17147 a 1782 a 2924 a
T2 11.16 a 144.85 ab 161.68 a 17.03 ab 2636 b
T, 1093 a 138.67 b 159.48 a 16.89 b 26.00 b
CV (%) 9.85 5.21 5.82 3.13 5.64
Variety x treatment
Pacic 33 x T1 1111 a 16517 a 17757 a 17.08 abc 30.04 a
Pacic 33 x T2 11.89 a 15457 b 167.77 ab 16.18 ¢ 2712 be
Pacic 33 x T3 1065 a 14157 cd 160.00 b 16.68 be 2591 ¢
Pacic 55 x T1 1135 a 146.13 bc 165.37 ab 18.55 a 2844 b
Pacic 55 x T, 1043 a 13513 d 15560 b 17.87 ab 2560 c
Pacic 55 x T_ 1122 a 13577 d 158.97 b 17.11 abc 26.10 ¢
CV (%) 828 2.89 434 3.99 2.59

Means in the same column followed by a common letter are not significantly different at

the 5% level by LSD.

T1 = control
T2 = water stress at flower initiation
T = water stress at anthesis
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Table 2. Effects of water deficit on dry matter production of Pacific 33 and Pacific 55

Dry weight (g)

variety Leaf Stem Head Seed
Pacic 33 39.79 a 5293 a 19.74 a 4621 a
Pacic 55 49.57 a 58.99 a 2720 a 559 a
CV (%) 39.68 39.72 19.91 29.66
Treatment

T 4741 a 59.00 a 2477 a 56.12 a
T 4721 a 56.59 a 2384 a 5209 a
T 3943 a 5229 a 21.80 a 4496 a
CV (%) 21.91 17.97 15.3 19.74
Variety x treatment

Pacic 33 x T, 44.07 abc 58.48 a 20.12 ab 52.83 ab
Pacic 33 x T, 39.93 be 51.27 a 20.66 ab 4535 ab
Pacic 33 x T, 3537 ¢ 4905 a 1845 b 4044 b
Pacic 55 x T, 50.74 ab 5951 a 2943 a 59.40 a
Pacic 55 x T, 54.48 a 61.92 a 27.02 ab 58.83 a
Pacic 55 x T, 43.49 abc 5553 a 2516 ab 4947 ab
CV (%) 13.39 1215 18.98 12.36

Means in the same column followed by a common letter are not significantly different at

the 5% level by LSD.

T = control

T = water stress at flower initiation
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Table 3. Effects

of water deficit on yield and oil content of Pacific 33 and Pacific 55

Variety 100 seed weight (g)  Yield/plant (g} Yield (kg/rai) Oil content (%)
Pacic 33 474 a 4015 a 190.17 a 46.37 a
Pacic 55 509 a 4272 a 20233 a 4173 a
CV (%) 11.45 2507 25.07 5.15
Treatment

T1 517 a 4397 a 208.24 a 4343 a
T, 479 a 4013 a 190.07 a 4469 a
T, 480 a 4021 a 19043 a 4403 a
CV (%) 6.58 10.38 10.38 1.81
Variety x treatment

Pacic 33 x T1 477 a 4473 a 21186 a 46.61 a
Pacic 33 x T, 470 a 3629 a 17187 a 46.56 a
Pacic 33 x T 476 a 3944 a 186.77 a 4953 ab
Pacic 55 x T 557 a 4321 a 20463 a 4024 ¢
Pacic 55 x T, 487 a 4397 a 20826 a 42.82 bc
Pacic 55 x T, 486 a 4098 a 194.10 a 4213 ¢
CV (%) 8.41 12.60 12.60 3.24

Means in the same column followed by a common letter are not significantly different at

the 5% level by LSD.
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Figure 1. Effects of water deficit on oil
content in two sunflower varieties; T1 =
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anthesis, vertical bars represent standard

errors of means
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Table 4. Effects of water deficit on percentage of fatty acids of Pacific 33 and Pacific 55

Fatty acids composition (%)
Variety Palmitic  Stearic Oleic Linoleic Linolenic Arachidic Behenic
Pacic 33 6.06 a 329 a 5296 a 3367 a 0.03 a 031a 0.80 a
Pacic 55 518 a 233 a 50.33 a 3857 a 0.05 a 022 b 0.66 a
CV (%) 18.24 24.67 15.42 28.31 48.99 12.97 21.80
Treatment
T1 549 a 264 a 5101 a 3731 a 0.04 a 024 a 061 a
T2 6.24 a 298 a 53.74 a 3289 a 0.05 a 0.28 a 081 a
T 514 280a 5017a 3816a  004a 027 a 076 a
CV (%) 18.95 21.54 12.53 2434 40.13 33.15 27.21
Variety x treatment
Pacic 33 x T1 6.03 a 282 ab 4973 a 37.86 a 002 b 0.26 ab 057 b
Pacic 33 x T2 6.83 a 378a 5843 a 2623 a 0.05 ab 0.36 a 1.04 a
Pacic 33 x T3 532 a 327ab 5071 a 3692 a 0.03 ab 0.30 ab 0.77 ab
Pacic 55 x T1 494 a 246 b 5228 a 36.75 a 0.06 a 022 ab 064 b
Pacic 55 x T2 565 a 219 b 4906 a 3955 a 0.04 ab 020 Db 057 b
Pacic 55 x T 496 a 234b 4964 a 394 a 0.05 ab 0.23 ab 0.75 ab
CV (%) 2295 19.63 12.90 25.06 41.34 24.29 18.64

Means in the same column followed by a common letter are not significantly different at

the 5% level by LSD.
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