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Table 1- The analysis of variance for studied traits in sunflower

. = S
alos °)S~L°‘ SAS 039 o aildoluni 4 e dwoyd t:f;:j
¥ @l e, ot el &b als Js Percentod
303! Sezd - el’ d &g g ST Number of  Percentage centage
SOV df o pat  oilyidd Dryweight seedson of nutto of fruit
perpl er plant per plant the head seed wall to
per plan seed
Rep S 2 34.31ns 20.44 ns 28779 ns 45066 ns 3.4ns 11.1ns
WDS O SgueS s 3 110ns 116 ns 47578 ns 73917 ns 22.53* 23ns
Error L 6 72.936 118 24196 70975 3.68 213
MFA Joilio Lol Jolme 5 106 ns 212ns 9742ns  127457* 114 ** 54.1%*
WDSMFA icix il Jehoxo 15 252 ** 1005** 23104 ** 180160 ** 31.62* 51.6**
Error Uas 40 69.76 782 7499 47095 14.6 133
CV (%) Olyuedd oy 9.86 10.13 25.42 26.32 5.24 13.67

TN 570 Jlisl o j0 s cme o pirepmé i gas ¥ F NS
ns,* and ** : Non significant, significant at 5% and 1% probability level, respectively,
WDS: Water Deficit Stress, MFA: Methanol Foliar application

Joiltie b (oib Jsloe 5 o 098 25 Jlise Ol 51 (Sl Slanlie Y Jour
Table2- Mean comparison of interaction between water deficit stress and methanol foliar
application based on LSD 5%

eSS SR Shen PUT S Calhy
ol ogues Jgilie i L7 - Number of Percentage
o VIEA pgre%oll ayrifl(a) il %Ig;gt per ‘?e;yp}ggtg(fg) seeds on the Percentage o of {éusiéev?\j/%”

25% FC 0 67.78 4231 329.6 759 74.10 27.50

7 90.57 9142 1915 1163 63.94 30.00

14 85.90 41.38 2545 1139 60.70 33.50

21 68.13 33.94 357.1 1675 76.50 29.25

28 83.22 40.26 222.3 1163 76.80 25.60

35 91.70 43.41 271.2 1306 71.40 23.60

50% FC 0 83.65 42.07 314.9 1149 69.90 30.50

7 91.89 46.07 4535 1355 71.60 26.90

14 92.03 4757 333.7 1189 70.60 30.40

21 83.37 44.03 412.8 1439 76.60 26.20

28 83.80 42.82 374.2 1465 72 27.90

35 82.54 40.6 305.8 1399 67.80 28.70

3% FC 0 77.76 40.08 408.2 973 65.90 24.00

7 83.28 44.01 465.3 1300 71.60 27.60

14 88.09 47.17 306.4 1260 73.50 24.50

21 84.72 46.83 302.7 1573 79.50 21.80

28 91.34 49.81 335.3 1443 74.70 26.11

35 82.92 42.33 4402 1330 77 23.60

100% FC 0 76.20 39.89 225.1 1189 69.30 28.80

7 91.99 52.48 339.3 1527 70.10 19.87

14 95.05 52.75 4243 1584 80.70 16.00

21 96.69 53.34 465.4 1766 73.40 27.70

28 91.76 38.4 2313 1348 74.20 25.00

35 68.80 46.99 2126 1218 72.70 26.30

LSD - 11.94 5.84 123.8 310 5.46 5.221

WDS: Water Deficit Stress, MFA: Methanol Foliar application
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Abstract

To investigate the effects of rates of methanol foliar applications under water deficit
stress on some of traits related to seed yield of sunflower (Helianthus annuus L), a split plot
experiment was conducted during growing seasons of 2011-2012. Treatments were four levels
of water deficit stresses a;: severe stress (irrigation at 25% FC), a: mild stress (irrigation at
50% FC), ag: fair stress (irrigation at 75% FC) and a;: normal irrigation (irrigation at 100%
FC) and six levels of foliar methanol applications [b;:0, b7, bs:14, bsy:21, bs:28 and bg:35
(v/v)]. The analysis of variance showed significant effect of interaction between water deficit
stress and methanol rates of foliar applications on seed yield per plant, dry weight per plant,
number of seeds per head (p<0.01) and percentage of seed per fruit (p<0.05). The highest
(96.69 g/plant) and the lowest (67.78 g/plant) seed yields were related to the 21% [v/v] foliar
application of methanol under normal irrigation and control (without methanol application) in
severe stress respectively (seed yield increase of about 42%). 21% (v/v) foliar application of
methanol under normal irrigation also resulted in highest ( 53.34 g) and 0% (v/v) foliar
application of methanol under severe stress in the lowest (31.42 g) oil yield per plant (69%
increase). Also, 21% (v/v) foliar application of methanol under normal irrigation resulted in
highest (465.4 g) and in severe stress had the lowest (191.5 g) dry weight per plant (a 2.4 fold
increase in dry seed weight). Besides, the highest seed number per head was related to 21%
(v/v) methanol foliar application under normal irrigation. Using 21% (v/v) methanol foliar
application under normal irrigation increased seed number per head by 2/3 times in
comparison with that of control under severe drought stress. The results also proved that 14%
(v/v) foliar application of methanol under normal irrigation did increase seed (achene) yield
by 32% and reduced percentage of ovary wall to seed by 2/1 fold.

Keywords:. Foliar application, methanol, sunflower, water deficit stress.
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