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Figure 1. Long-term ambrothermic meteorological statistics of Gonbad Kavous synoptic meteorological station
(1992-2019)
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Table 1. Physical and chemical properties of soil (depth 0 to 30 cm)

(ol ¥+ b jho Bas) (tales] sl Jome SB (aliand 9 (S8 Slogas =) Jp

owigd s olge oS SRV VLV JORRES ST ool &9 S iy Sk edl
(TNV) oC pH EC N Fe Zn P K Soil Texture
% % %
(1:5) (ds.m") (PPM) (PPM) (PPM) (PPM)
a/a AR Y/A /A¥ Vaks Y/0 /o a/y A+ o)l
o2l g 59y (Bbdsle bl )3 (w550 Slao Luil)ly 4558 s =Y Jai>
Table 2. Results of Analysis of variance on studied traits under foliar of Zn and Fe
DL*:)A wid'-w
sov Sy e df ool 4o . _Mean square : : :
&b (g ol ol b ) a3 Slae a Jdg)ls b Jés,8 S Jde ks b Jido)lS s Agig)lS
Grain protein Grain Fe Grain Zn Grain yield Chlorophyll a Chlorophyll b Chlorophyll total Chlorophyll a/b Carotenoid
S v ¥/.5" Vs vis™ vsive"™ ofoay ™ ARV [N of-yam™ ofos
Replication
b Joe ¥ vy wans” e e N e A oS ofors™
Foliar application
il Jsbrs cle; ¥ ey YEVY/o* A0 Y5/ o ey " ofo¥" A" RS
Time Foliar application
oo X 8l Jglxe 1\ s ey Ay vao/ 55" R odeen” oAy -hav "™ IRV
Foliar applicationx Time
L Y YIAY Yav/\g ¥/.5 % <[y ofeey o[y YT e
Error
(A)CV &l \SI¥Y Vo/vR a/.y AR \SIYY \ANE \SI¥D VE/YY YZAN

Wbl (oo doyd Vs )3 3 ime gl 5 o yd O e )0 Iy sire glds b ime i Dgls Sl i 4y ik g % NS

A\

€ 30m(S grvd e [ oaePRe® 65 6 90 K emm §v7 6 00 of of < snap (oS


http://dx.doi.org/10.52547/jcb.13.38.138
http://jcb.sanru.ac.ir/article-1-1224-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-06-21 ]

[ DOI: 10.52547/jcb.13.38.138 ]

adlllas 5,90 Slio 1 (555 5 o8] (Bl Jslme slaless ST (S0l auglio Y Jpu

Table 3. Means comparison of Fe and Zn foliar application effects on studied traits
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Abstract

Zinc (Zn) and Iron (Fe) are important micronutrients in plant growth and their deficiency in
plants, especially in cereal crops, is a major nutritional problem in the world. In order to study
the effect of foliar application of zinc and iron on the qualitative traits and grain yield of dryland
wheat of Aseman cultivar an experiment was conducted at Gonbad Kavous Agricultural
Researches Center during 2019-2020. The experimental was carried out as a factorial based on
Randomized Complete Block design with 4 replications. Experimental factors included: foliar
application of zinc (2g. L™) and iron (3g. L™) were at four levels (foliar application of iron and
zinc and combined application of zinc and iron and pure water (control)) and foliar spraying
time was at three levels (tillering, shoot elongation and seed filling). The measurements
included, grain yield, zinc and iron concentration of grain, grain protein content and leaf
photosynthetic pigments content. Results showed that foliar application had a significant effect
on the studied traits except chlorophyll a/b ratio. Foliar spraying time was also significantly
different in grain protein content, iron and zinc concentration of grain, chlorophyll a and
carotenoid content. Foliar application treatments (zinc, iron and mixed zinc and iron) had a
significant increase in the concentration of grain zinc and iron as well as grain protein and grain
yield in comparison with the control treatment. In general, foliar application of zinc and iron,
respectively caused an increase zinc concentration (39.85%) and iron concentration (89.43%) of
grain in compared to control. The highest (11.45%) and lowest (7.87%) grain protein obtained
from mixed consumption of zinc and iron and control respectively. The foliar application mixed
of zinc and iron caused an increase in grain yield (42.48%) in compared to the control.
Interaction of foliar application x foliar application time showed that the highest amount of
grain yield was belonged to simultaneous treatment of zinc and iron in the stages of grain filling
and shoot elongation with averages of 8625 and 8600 kg/ha, respectively. It could be concluded
that zinc and iron fertilizer applications cause an increase in the concentration of nutrients and
grain yield of dry wheat in the climatic conditions of the this region.
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