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Table 1. Soil physical and chemical characteristics of experimental field
Depth Soil texture PH Organic N P K Zn
of soil (cm) matter (%) (%) ( mg/kg) (mg/kg) (mg/kg)
0-30 Clay loam 7.59 1.49 0.15 8.2 120 0.9
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Table 2. Analysis of variance of maximum leaf area index, crop growth rate, total dry matter, spikes number per m?, spikelet number per spike, grain number per
spike, 1000-grain weight, grain yield, harvest index, grain protein content and grain zinc content
Mean squares

Source of i i i i
variations af r];:;{ CGRmax TDWmax nur?lrlilel;per nusrrr)lﬁ‘(eerli)ter nurﬁl?ilrnper lo\ggi-gtrlatlin gir:liél I?iii\:ft p(r};?::?n G;?)illrltezlilrtlc
m spike spike content

Replication 2 0.004" 0.021 231.86™ 2273.36%* 1.09%* 47.72%* 51.52%%* 6327.11*%%  0.00032" 0.03"s 42.06%*
Variety (V) 1 0.05%* 8.49%* 4313.86** 318.13* 1.16%* 19.86%** 9.16* 13854.25**  0.000057™ 2.51%* 13.42%*

Fertilizer (F) 3 0.06** 20.65*%*%  16627.00%* 84.14n 4.96%* 78.44%%* 85.34%** 63255.03**  0.0035* 9.67%* 375.95%*
V*F 3 0.007* 2.33% 1403.22* 3491 0.3* 2.61m 8.48* 44116.15*%*  0.0029* 0.34%* 28.13%*

Error 14 1.05 0.68 446.12 36.46 0.096 2.12 1.78 346.43 0.00069 0.08 3.7

CV (%) - 13.71 9.64 8.10 5.52 2.28 3.62 3.70 3.23 11.34 10.52 9.45

ns " and **: Not-significant and significant at 5% and 1% probability levels, respectively.
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Table 3. Comparison of means of the main and interaction effects of foliar application and wheat cultivars on

maximum leaf area index, crop growth rate, total dry matter, spikelets number per spike,1000-grain weight, grain
yield, harvest index, grain protein content and grain zinc content

Spikelet 1000-grain Grain yield Harvest Gralp Grain zinc
number per protein content

. 5 .
spike weight (g) (g/m) index content (%)  (ppm)

CGRmax TDWmax

Treatment LAImax (g/m?*day)  (g/m?)

Pishtaz 3.78b 30.37a  1585.49b 13.77a 36.73a 599.71a  0.40a 11.60b 32.92a
Sivand 3.88a 29.18b  1612.31a 13.33b 35.50b 551.66b 0.40a 12.25a 31.49a

Control 3.69¢c 27.93¢  1523.47c 12.20b 32.90c 445.25d  0.37b 10.92¢ 24.52d

Zn 3.83b 28.77c  1610.84b 13.83a 33.97c 559.10c 0,40a 11.05¢ 36.02b
N 3.87ab  30.22b  1615.42b 14.00a 36.21b 607.18b o4la 12.06b 26.93c
Zn+N 3.92a 32.17a  1645,89a 14.16a 41.38a 691.22a  0.42a 13.67a 41.50a

Control  3.63c 28.70c  1487.37d 12.45d 32.21e 448.64e  0.37bc 10.88e 22.87e
3.77b 28.62c  1605.54b 14.51a 35.56¢cd 590.33¢  0.42ab  11.22de 34.22¢
3.80b 30.63b  1606.59b 14.3ab 36.12c 609.29bc  0.37ac 12.32b 28.28d

Zn+N  3.93a 33.50a 1642.48ab  13.81bc 43.05a 750.6a 0.43a 13.85a 41.6a
Control  3.75b 27.16d  1559.56¢ 11.94d 33.59de 441.86e  0.35c 10.24f 21/17e
Zn 3.90a 28.92c 1616.13ab  13.49¢ 32.39% 527.88d  0.41ab 11.6¢cd 37.83b
3.95a 29.80bc 1624.25ab  14.0lab 36.29¢c 605.07bc  0.43a 11.8¢c 26.57d

Zn+N 3.92a 30.83b  1649.29a  13.86 bc 39.72b 631.83b  0.4ac 13.48a 41.41a

Pishtaz

Sivand

Means followed by similar letters in each column are not significantly different by LSD test at 5% probability level.
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Abstract

To evaluate the effect of foliar nutrition with zinc sulfate and urea solution on growth, yield and yield
components of wheat, a factorial experiment was conducted in randomized complete block design with
three replications in Robat Karim, Tehran, Iran, in 2018-2019. Experimental factors was included foliar
application at four levels (water spray as control, foliar application of zinc sulfate, foliar application of
urea and combined application of zinc sulfate and urea) and wheat cultivars at two levels (Pishtaz and
Sivand cultivars). The results showed that the interaction of cultivar and foliar application on spike
length, 1000-grain weight, number of spikelet per spike, grain yield, harvest index, protein content, zinc
content, maximum leaf area index, crop growth rate and total dry matter were significant. In most of the
studied traits, combined foliar application of zinc sulfate and urea was superior to individual foliar
application as well as water spray. The highest grain yield with 7.5 t/ha was obtained by combined foliar
application of zinc sulfate and urea in Pishtaz cultivar and the lowest yield with 4.4 t/ha in Sivand
cultivar with no fertilizer treatment. The maximum increase in dry matter and grain yield in combined
foliar application of zinc sulfate and urea compared to the control treatment (without fertilizer) were
observed in Pishtaz and Sivand cultivars, respectively. In this treatment, the increase in grain protein
content in Pishtaz and Sivand cultivars was 27% and 31% and in grain zinc content was 49% and 65%,
respectively. In total, Pishtaz cultivar showed more positive response to zinc sulfate and urea foliar
application than Sivand cultivar.
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