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Table 1. Physical and Chemical Properties Soil Test site (Gonabad)

. Electrical Total Total Total
Soil Pattern Sand ~ Loam  Clay  pH Conductivity  Nitrogen  Phosphorus  Potassium
% - dS/m % ppm
Sandy clay loam 53.1 26.7 202 8.28 5.76 0.015 5.87 251
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Table 2. Analysis of Variance (mean square) for the effect of different levels of moisture and different times
of application Silicon on yield and yield component of sunflower

SOV df _Head Heaq dry  Chlorophyll  Relative water ~ Seed No. per Per(_:entage of
diameter weight Index Content head unfilled seed

Replication 2 1.89 ™ 21541 6.39 ™ 16.17 "¢ 27441.64 "5 6.87"s

Moisture Level (a) 3 1550  3126.65™ 46.15™ 1982.75 ™ 170156.50 * 663.72 ™

Error (a) 6 3.97 220.58 0.58 7.41 49294.14 14.83

Si (b) 3 42,50 ™ 42551 ™ 5.76 ™ 142,31 728634.83 ™ 133.19 ™

(axb) 9 400" 275.40 " 2.03ns 476" 31504.00"¢ 25.40"

Total error 24 1.95 144.05 1.36 10.87 58305.43 11.74

Cv % 12.53 21.88 10.61 6.63 28.08 18.27

% % g

Wilo do,0 S g iy Jliz | maw ;o (5 lolins 5 (5 obine i A
ns, * and **: Non significant, significant at 5 and 1% probability levels, respectively.

OIS RLT 5 Shas (51321 o prmmmmbons 332,15 (slo 9 (gl ik Zokaw T il g 4 525 — (a0l ¥ Jgur
Table 2 (continued). Analysis of Variance (mean square) for the effect of different levels of moisture and
different times of application Silicon on yield and yield component of sunflower

1000 seed . . . . Harvest Qil o

S.0.V df weight Seed yield Biological yield index percentage Oil yield
Replication 2 22002™  74100441"™  1025957353™ 277" 21.27"  138603.01"
'I\_"e?/';t“(;‘i 3 188562 28899289.21 %" 286756479.84 " 261.05"  123.66"F  5973015.90 **
Error (a) 6 17475 912403.40 9974111.40 32.49 92.16 142273.79
Si (b) 3 1697.00™ 35541855.71° 299651191.42* 9372  227.63"  9513621.34 "
(axb) 9 132.35"  3350031.30 ™ 10669441507  27.44"S  66.86"5  1034656.56 "
Total error 24 139.77 676821.74 14741550.00 23.28 78.96 100247.13
Cv% 21.18 23.20 25.16 21.76 25.55 23.25

*% % g

Wilo w00 S g iy Jlio | maw (o (5)lolins 5 (g obine i A
ns, * and **: Non significant, significant at 5 and 1% probability levels, respectively.
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Table 3. Means comparison of different levels of moisture and different times of application on yield and

yield component of sunflower

di:?lae?er Head dry Chlorophyll R\;e\}::;\:e Seed No. per  Percentage of
(cm) weight (gr) Index Content head unfilled seed

Moisture level

0.
100% Moisture level (Full 12.16° 75574 13.20° 64.95 2 983.50 2 13.26°¢
water reqUIrement)

1 0,
Moisture level 80% water 11,912 5487 11,72 5438 901.25 13.85°¢
reqUIrement

1 0,
Moisture level 60% water 10.91 52.745 10.45°¢ 44.12¢ 853.75 ® 18,59
requirement

1 0,
Moisture level 40% water 9.66° 36.20° 8.58 ¢ 35.20¢ 700.17 ° 29322
requirement
Si
Without application(control) 9.25¢ 33.93°¢ 10.48° 48.18° 740.00° 22,692
Application in vegetative st. 10.66 P 52.65° 11.83°2 51.992 704.17° 19.43°
Application in reproductive st. 11.00° 52.90° 10.40° 45520 767.25° 18.29°
Application in vegetative and 5 oc, 79.90 2 11.28 52.95 2 1227.25 2 14.61°

reproductive st.

el 0030 0 Jloizl o o lobine gl pae [ Kbles alive By > jlond 2 sl g ,» 0

In each column for every treatment, common letters demonstrate not significant at 0.05 probability levels.
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Table 3 (continued). Means comparison of different levels of moisture and different times of application on
yield and yield component of sunflower

1000 seed Seed yield Biological Harvest Qil 0il vield
weight (g) (kg ha'l) yield (kg ha?) index percentage y

Moisture level

___
100% Moisture level (Full 68.83 ¢ 5222.922 19946.12 @ 27.912 38.65 2 1980.81 @
water requirement)

i 0,
Moisture level 80% water 63.59° 4357.65°  18965.31° 21.91 be 36.11° 1936.76 ¢
reqUIrement

1 0,
Moisture level 60% water 48.95° 2868.31°  11662.51° 22.33 32.55° 945.21°
reqUIrement

1 0,
Moisture level 40% water 41.87° 1730.80¢  10458.21° 16.50 ¢ 31.49° 583.41 b
reqUIrement
Si
Without application(control) 44,01°¢ 2387.55" 11194.00°¢ 19.41° 33.42° 830.93°
Application in vegetative st. 48.76 ¢ 2630.23 " 11914.61°¢ 21.08° 31.32° 850.00°
Application in reproductive st. 59.85° 3070.71° 15816.23 P 22.16%® 33.18° 1078.92°
Application in vegetativeand 4 512 gogg 302 22106.12° 26.00 2 41.48° 2686.41 °

reproductive st.
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In each column for every treatment, common letters demonstrate not significant at 0.05 probability levels.
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Table 4. Means comparison of interaction effect of different levels of moisture and different times of
application Silicon on yield and yield component of sunflower

Moisture level Si diamtte;d(cm) Percentage of S(e;;ﬁgﬁ')d Oil yield (kg ha?)
Without application(control) 10 99 15.60 ¢f 3508.45 ¢© 1232.64 b
100% Moisture Application in vegetative st. 11.33 ¢f 12.93 ¢ 3541 ¢* 1243.38 bed
level (Full water Application in reproductive st. 135 13.33¢9 4243.10 « 1521.62 ™
requirement) Application in vegetative and 16.66 2 1110 9599 22 a 392569 @
reproductive st.
Moisture level With(_)ut gppl_ication(cqntrol) 9fo 21.56 b¢ 3023 ¢f 1127.99 b-e
80% water Application in vegetative st. 10.66 12.20' 3117.83 ¢ 1128.24 P
requirement Application in reproductive st. 11.33 ¢f 13.60 &9 3716.74 ¢* 1346.33 b
Application in vegetative and 14.33 % 8.03 ¢ 7572.96 414442
reproductive st.
Without application(control) 9 20.800d 1730.46 ™ 685.21 &9
Moisture level Application in vegetative st. 11.33¢f 18.53 ¢¢ 2449.61 " 631.60 ¢
60% water Application in reproductive st. 10 ¢9 20.63 b 2655 ©f 833.28 ¢
requirement Application in vggetatlve and 12.33 b-d 14.40 ¢ 4638.81 © 1630.64 °
reproductive st.

. Without application(control) 89 35.46° 1193.54 P 277.66 9
Moisture level Application i . eg a oh g
40% water pp_llca_tlon_ in vegetatl\{e st. 9.33 31.40 1507.62 396.86
requirement Appllpatlpn in reprodug:nve st. 9.66 &9 25.40° 1667.91 614.22 &9

Application in vegetative and 11.66 c° 25 03D 2554 44 & 1044.83 c°

reproductive st.
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In each column for every treatment, common letters demonstrate not significant at 0.05 probability levels.
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The Effect of Silicon Application on Some Physiological Characteristics,
Yield and Yield Components of Sunflower (Helianthus.annus L.) under
Different Moisture Levels
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Abstract

Available water is the main limiting factor in crop growth and production in arid lands. In order to
investigate the effect of silicon application on yield and yield components of sunflower under
different moisture levels, an experiment was conducted in the form of split plots in a randomized
complete block design with three replications in Gonabad. The main factor of irrigation with different
moisture levels based on water requirement includes 100% water requirement, 80% water
requirement, 60% water requirement and 40% water requirement, and the secondary factor of silicon
consumption time in four levels No application (control), application in vegetative stage, application
in reproductive stage, application in both vegetative and reproductive stage. The experimental results
showed that reducing the moisture level from 100% to 40% water requirement reduced head
diameter, head dry weight, chlorophyll index, relative water content, number of seed per head, 1000-
seed weight, seed yield, biological yield, harvest index, oil percentage, oil yield and seed yield; So
that the lowest amount of seed yield (1730.8 kg / ha) and biological yield (10458.21 kg / ha) were
obtained in the treatment of moisture level of 40% water requirement. Also, the application of silicon
under low irrigation levels based on water requirement improved the effects of reducing moisture
levels in all evaluated traits and seed yield. The highest seed yield (7572.96 kg / ha) was obtained in
the treatment of 80% water requirement and application silicon in the vegetative and reproductive
stages and the lowest seed yield (1193.54 kg / ha) was obtained in the treatment of 40% water
requirement and without the use of silicon. The application of silicon in the vegetative and
reproductive stages compared to the control treatment increased 2.5, 1.5 and 2.5 times the oil yield
at different levels of irrigation, including 80, 60 and 40% water requirement. In general, the results
showed that the use of silicon in the vegetative and reproductive stages at a moisture level 80% the
water requirement compensated for the adverse effects of reducing the moisture level in the studied
traits.
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