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The Effect of Zinc Sulfate Foliar Spray on Yield and Yield Components of Sardari
Wheat Ecotypes
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Fig. 1: Mean comparison of ecotype effect on spike number per plant of Sardari wheat ecotypes
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Table 1: Physical and chemical analysis of soil samples

e ken s en ek S el S ol e S S5 sl
oy ;‘f Sw; ~N>9(7)“ (¢ 55kS 52 (¢ 55kS 52 (eSS eSS, i pH
ay it an 0
%) (%) %) P (mg/kg) K (mg/kg) Fe (mg/kg)  Zn (mg/kg)  o.c (%)
36 33 31 0.24 10.6 310 1.2 0.42 0.64 7.6
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Table 2: Analysis of variance of yield and yield components of Sardari wheat ecotypes

Sla o u—-<->l-a
Mean Squares aro° ol e s
- . - - - - S Ol s @i
sl Jsb 163(;6‘2 03 S“l’: 7 “’E ot ‘;’*_’I: e ‘;“‘” colsy pasls wls o Slae Sslsr 0 Shes e Source of variations
) rain eed number per pike number . e 7 )
Spike length weight spike per plant Harvest index Grain yield Biological yeild
0.133™ 8.44m 14.18" 0.3441 3.208" 735.365 337.675™ 2 s
Replication
1.714™ 59.32" 16.48" 0.691** 30.82" 25537.9" 175843.60™ 13 aid
Ecotype
0.55 8.73 7.40 0.111 1.33 252.74 223.02 26 stk
Error a
0.85™ 252.72* 38.27" 0.012" 7.62° 20545.96™ 125012.77" 2 o r sl
Foliar application
x e * g WY X eS|
0.025™ 8.69" 0.25" 0.011™ 1.03 266.23 470,61 26 T sl xS
EcotypexFoliar application
0.015 8.02 0.13 0.019 0.32 56.02 275.35 56 b slks
Errror b
1.54 7.96 6.63 4.92 3.89 5.29 4.96 (30,9) Slyeedd o 2

Coefficient of Variation (%)

Ailoo 10 5 7Y Jleixt mhaw 10 o g lo sixe B poe oaims)lid i ay # ¢ i NS

*,** and ns: Indicate significance at the 0.05 and 0.01 probability levels and not significant, respectively
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Table 3: Meteorological data during the growth period

obes ailyg, sleo alale  Sw)L
Time Daily temperature Monthly rainfall
J ole /35, Sl Jslos
Year Day/Month Max Min
AR okl M- 14 4.97 46.2
2012 1-20 November
) »hv 739 0.02 215
2012 21 November -20 December
) s 1 414 -4.46 255
2012-2013 21 December — 19 January
A oo VY 9.75 0.66 217
2013 20 January — 18 February
A wal VT 11.43 2.10 25.3
2013 19 February- 20 March
AT 022595 V) 16.55 5.01 30.2
2013 21 March- 20 April
AT S, 1T 22.56 9.67 25.3
2013 21 April- 21 May
A Ao, 1T 2680 1258 11.4
2013 22 May- 21 June
AT A 3287 1638 0
2013 22 June- 22 July
S35 > ) F o
Tabel 4: Date of developmental stages
S5 J>lre &b
Developmental stages Date
See YYAY/-N N E
Two- leaf 2013/4/5
Sk VFAY/- YN Y
Four-leaf 2013/5/2
alo o Jgb AARAIEAARS
Shoot elongation 2013/5/10
2 5 IARATRA VAR
Flowering 2013/6/4
als ol YYAY/-YIVY
Seed filling 2013/6/17
Cts (G e \Yay/- /v
Hard dough 2013/6/28
Ssls s S, VFAY/-F0
Physiological maturity 2013/7/6

Vo



g 0 ydos 69y Olgw (Lob Jolro 5

Table 5: Mean comparision of ecotype x zinc sulfate spraying on the number of grain per spike of Sardari wheat

ecotypes
G351 S p b sl sels alo ol sk EER IR
Ecotype/ Folair spraying Control Shoot elongation After flowering
sk 18.83° 21.170% 20,600
Taluoar
e 22l 21.80™ 23.45'" 22.88"
Baghcheh Maryam
Slas> 20.651 22.601k 21.75m°
Khoshab
! 22.91hi 24.85% 23.99%f
Avihang
SLlel 21.67™° 23.72¢ 22,68k
Tazehabad
s 19.71" 22.41ik 21.42"°p
Toodar
OL*"?‘ 21.2000 22.980h 22.41k
Sofian
ol 21.38Mp 22.26Km 21.66"°
Ryzhav
Deej ok 19.395 21.76™° 20.92%
Fetreh Zamin
e 23.85¢f 25.062 24.46bd
Azar2
e 21.40"° 23,5410 22.37K
Siosemardeh
el 22 26K 25 382 23.63¢
Kalate
sl 21.39"0 23.451ch 22.70iik
Baharband
2395 23.059 24.610c 24.803bc
Gav Darreh

W, ae,0 0 Jlaizl mhaw ;o (g )ls pre BT (S i By, gl s slo ) Sl
Means with similar letters are not significantly different at 5% level

S 5 =y Slae Lby)l b OYAY) (lSes
ol Jle 90 50 loym pusS Sl eal grise (oY VP
shoad @i lacn oo )0 ol sl 95 &5 Wo)S
A Gl ((cd (o)09) 0, S5 4y Ceoglin o, Slos i
o jo dils olaws wils e 59 e pusig pn duo 0 ¢ g
E955 3929 byl 0,10 09 gli,l g aliw ,o azlow slaas
oo e 1 ol paS Sy e (S
Ol )9S @20 gy Bbls yo ol b 5 6,5k

58,5
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Fig. 2: Mean comparison of ecotype effect on thousand grain weight of Sardari wheat ecotypes
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Table 6: Mean comparision of ecotype x zinc sulfate spraying on yield of sardari wheat ecotypes (g m?)

G351 S p b sl sals alo ol gk S ReY
Ecotype/ Folair spraying Control Shoot elongation After flowering
sk 149 57K 161,430 157.90%
Taluoar
reye 4l 121° 131.67° 126.57%
Baghcheh Maryam
SLag> 141.57™" 153.77! 148.67¢
Khoshab
Sipsl . .
. %9 143.43™ 156.90M 153.77'
Avihang
sl el 153.23 167.23¢% 164.10°
Tazehabad
Aog5 158.23% 167.10% 161.23f
Toodar
C’lfs_f”‘ 147.674 1621 155.43"
Sofian
o3 116.23t 127.67P 130.77P
Ryzhav
Deej ok 1307 142.90™ 140.43 ™©
Fetreh Zamin
v 148674 163.90°" 156.43"
Azar2
2ot s 136.43° 144.67™™ 143.33™
Siosemardeh
el 165¢ 1842 179
Kalate
Sl 161.331 174.43¢ 169.67¢
Baharband
Sl 124.10% 142.90™ 141m™
Gav Darreh
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Means with similar letters are not significantly different at 5% level
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Table 7: Mean comparision of ecotype x sprayed zinc sulfate on biological yield of sardari wheat ecotypes (g m?)
w5851 S p SAh elxe el Bl oad sk B e
Ecotype/ Folair spraying Control Shoot elongation After flowering
sk 497.67™ 541.35f9 534.009N
Taluoar
me <52l 439.67¢ 475.01' 470.34"
Baghcheh Maryam
wlas> 422.33Y 458.35% 447 .34v
Khoshab
%" 471.67" 506.00'™" 504.30™"
Avihang
Sl 489.67% 526.011 513.67¢
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o5 485,01 511.654™ 511.00'™
Toodar
oldye 530.67" 566.01% 571.30%
Sofian
152 407.65" 443.10" 439.65"
Ryzhav
Do) 0 45331 486.33% 478.67%
Fetreh Zamin
¥R 537.1fn 570.35% 575.02°¢
Azar2
20708 s 446.66M 470.67" 472.62"
Siosemardeh
IS
559.56¢ 599.562 590.31°
Kalate
a)le 520.65 544.67f 544.35f
Baharband
Sl 459.50° 486.33r4 478.33%
Gav Darreh
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Means with similar letters are not significantly different at 5% level
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Table 8: Mean comparision of ecotype x zinc sulfate spraying on harvest index of sardari wheat ecotypes

G351 S p b sl sal alo ol Jogb 25 s
Ecotype/ Folair spraying Control Shoot elongation After flowering
)‘9’15 29_83klmno 30_05klmno 29.56Mnopq
Taluoar
e 45l 26.90" 27.28™ 27.975W
Baghcheh Maryam
oy 33.56% 33.612 33.23ac
Khoshab
Siges! 30.42"ikim 31.00fanii 30.49hiikim
Avihang
2 o 31.29¢fn 31.79%f 31.96%
Tazehabad
A5 32 Gobd 32 65bcd 31,550
Toodar
C’lfﬁ_y 27.18% 27.83uw 28.624rst
Sofian
o3 28.53mw 29.39°pPar 29.74!mnop
Ryzhav
O 0 kad 28.670rst 28.84pars 29.36%Pa"
Fetreh Zamin
B 27.20W 27.68"wW 28.749t
Azar2
00 yoduw 9 g 30.54hiik 30.739Niik 30.32iikimn
Siosemardeh
ks 29.48nopar 30.689i 30.31ikimn
Kalate
A 30999 32.05% 3117600
Baharband
Sl 27.01" 29, 30p0r 29.46M0par
Gav Darreh
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Means sharing the same superscript are not significantly different from each other at 5% level
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The Effect of Zinc Sulfate Foliar Spray on Yield and Yield Components of Sardari
Wheat Ecotypes

Soofi!, L., Heidari?", Gh., Siosemardeh?, A. and Hosseinpanahi?, F.
Abstract

The interest of farmers to apply fertilizer containing micronutrients has been spread in order to increase yields and to
improve the quality of their products. In order to investigate the effects of foliar application of zinc sulfate on yield and
yield components of Sardari wheat ecotypes, an experiment was conducted as split plot based on randomized complete
block design with two factors and three replications at the Experimental Farm of University of Kurdistan in 2012-2013.
Factors were: Sardari ecotypes in fourteen levels (thirteen ecotypes of sardari wheat and Azar2 cultivar) were placed in
main plots and and foliar application of zinc sulfate at three levels (without spraying, spraying at shoot elongation and
spraying after flowering) were allocated to sub-plots. The measured characteristics included: biological yield, grain
yield, harvest index, number of spikes per plant, seeds per spike, spike length and thousand seed weight. Results
showed that the effect of ecotype was significant on all traits. The effect of zinc spraying was significant on all traits
except for spike number per plant. The interaction between ecotype x zinc spraying effect was significant on biological
yield, grain yield, harvest index and grain number per spike. The highest yield was recorded in Kalate ecotype and
spraying at shoot elongation and the lowest yield obtained from Ryzhav ecotype without spraying. Maximum number of
grains per spike was related to Kalate ecotype and spraying at shoot elongation (25.38). Kalate ecotype had the highest
thousand seed weight by the average of 45.68 g.

Keywords: Agronomic trial, Foliar application, Harvest index, Micronutrients
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