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Soil Texture
pH elsl 5 an ol 7.43
Electrical conductivity (dS/m) S xSl colas 0.42
Equivalent CaCO3 Jolre pundS” @l )5 9.75
Organic carbon oS 0.31

Saturated moisture elsl cush, 45

S <8l Sandy loam Total nitrogen

Availability P (Olsen method)
Available K (mg/kg Amonium acetate)i> L6 ewly 360
Availabile Zn (mg/kg ETPA)
Availabile Mn ((mg/kg ETPA)
Availabile Fe (mg/kg ETPA)

JS o3srss 0.06
Cix B aus 3.96

iz b s, 041
Cix LB 5 153
i JB el 312
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Tabele 2. Analysis of variance of the studied s$raffected by zinc sulfate and drought stress

Mean Square Sl pe 1Sl

Sources of oyl J Sidoole olF gadly anpe Gy e Job o Slaille gles 8y ST a3l oels
variation df Total dry Plant  Peduncle Peduncle Canopy Chlorophyll Pr;)Iir;e
matter height  weight lenght temperature index
ol 2 9747  0.16T° 0034° 0.1658° 0.6102* 0.6536° 279"
Replication
Stress s 2 6975551 332.400* 10.134* 26.560* 91.9519* 144.4536* 2116.0%
| .
‘;‘f s> 4 1033 2.068 0.010 0.005 0.0140 0.0003 123.26
Main error
n s, 3 1427684* 93.128* 2.068* 2.623* 2.3322* 16.3518* 94.37s
SS9 6 45453+ 7.805  0.22F* 1.64*  7.444F*  0.6843* 158.82
StressxZn
e sl 18 2994 1.405 0.015 0.0370 0.0632 0.0388 62.04
Sub-error
(20,2) Sl s 8.2 7.3 1.4 25 1.9 15 155
CV (%)

e * NS
9 <«

TN 910 Jliml zolaw 1o Sl pxe g o pxe pmd ol 5 Ay
ns *and™: Not-significant and significant at 5% and 1% pablity levels, respectively

Tabele 2. Continued aolol =Y Jgo
ol e 1. Mean Square Sl pe 1Sl
Sy gl sol3l ax s ”
Sources of df alo o,Sloc als 59 aow Job b,y sl $3, whale
Variation Grain yield Spike weight Spike lenght Harvest index Zinc content
R
).)SJ . 2 194 0.1658* 0.0006s 0.919s 0.4953¢
Replication
Stress s 2 3448090  26.580% 0.6387* 556.663* 61.3553*
Slfl sl 4 978 0.0054 0.0038 0.652 0.1978
Main error
n s, 3 123570 2.6220* 0.1363* 37.155* 1868.1D0**
SS9 6 18346* 1.6449* 0.008" 10.59* 13.2060*
StressxZn
e sl 18 1162 0.0370 0.0017 1.002 0.4329
Sub-error
(22,2) Syl e 2 - 6.1 2.9 57 8.8 3.2
CV (%)

* NS
¢

VA 9 AN JLo..‘>| C?‘la““ 2 )L)suu 9 )lbsuu)...c w).’ 4 e 9
ns * and™: Not-significant and significant at 5% and 1% pablity levels, respectively
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Figure 2. Effect of zinc application on plant heigh
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Figure 1. Effect of zinc application on total dry
matter under drought stress at different stages
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Figure 3. Effect of zinc application on peduncle
lenght under drought stress at different stages
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Table 3. Mean comparisons of peduncle weight, ciployll index, proline and spike weight in Homa ozt
affected by zinc sulfate and drought stress

St s ;;f; :c)je Jsiosls (sl (aoy) ooy SPike el
Drought stress Treatment weight () Chlorophyli Proline weight (g)

S5 5L No-treatment i & 7.0F 41.66 49.83 1.63
Complate irrigation  priming sl 6.96 41.9l5 49.5¢ 1.6%
Soil application S s,5  8.96 48.16 49.8 1.8%
Spraying oo, wlzdl 7.13 41.36 50.9% 1.4F
o Sy onba>.  Notreatment — Sis b 6.27 39.2 49.83 116
Emergence of flage leafpriming Sesiie  7.23 41.8° 49.7 114
Soil application s s,,ls 7.93 44.03 58.6 1.39¢
Spraying 0,5 ailadl 6.2 40.1°4 49.2 1.17
Sy, b a>,  No-treatment s 4 6.9F 40.43¢ 49.2 1.22
Emergence of awn  priming lesgie 7.16 39.16' 50.0% 1.33
Soil Application S 5,5 8.0 41.26 62.2 1.454
Spraying oo,5 wludl 6.86 40.534 52.06 1.2¢

5 &5 (Yong et al., 2003 4l Ses 5 Kb (2001
oLee 5 so=e ¢ (Netto et al., 2005 ), Ken
Jode zels cle (Majdi et al.,, 2008, 2009
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Figure 5. Effect of zinc application on canopy

temperature under drought stress at different stage
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Figure 8 Effect of zinc application on grain zinc

content under drought stress at different stages
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Abstract

Drought stress is a major contributor to deacresavitp and yield of wheat that decline the
absorption of micronutrients especially zinc frane tsoil. To assess application methods of zinc in
wheat cultivar Homa under drought stress conditiansexperiment was carried out as split plot in a
randomized complete block design with three reptica in Faculty of Agriculture, University of
Maragheh, Maragheh, Iran, in 2013. Two factors uditlg drought stress (complete irrigation,
drought stress at emergence of flage leaf andssaesmergence of awns) as main factor and zinc
application methods (no-application, priming, sgblication, spraying) as sub-factor were used. The
results showed that total dry matter, harvest ing#dd, spike weight, spike length, plant height,
peduncle weight, peduncle length, canopy tempezatonoline, chlorophyll and grain zinc content
significantly affected by drought stress at 1% piality level. Zinc consumption method under
drought stress was also significant on total drytenaharvest index, yield, spike weight, peduncle
length, canopy temperature, chlorophyll and grairc zontent at 1% probability level. The soll
application of zinc at emergence of flage leaf stagreased total dry matter up to 4733.3 kg/ha
(22%), grain yield up to 1732 kg/ha (11%) and gmirc content up to 27.7 mg/kg (77%). The results
of this research showed that soil application o€ -ian be recommended for rainfed fields.
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