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Improvement of the Yield and Grain Protein in Barley (Hordeum valgare L.) by Iron,
Manganese and Zinc Foliar Spray
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Table 1. Analysis of soil physical and chemical testing

sl e EC pH Cu

Texture Depth (dS/m)

(cm)

Zn  Mn N K P 0.C
)

(mg/kg)

Silty loam  0- 30 101 79 025

096 33 0.05 220 12 0.9
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Table 2. Analysis of variance (mean squares) results for some traits in barley
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CV (%)
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ns, " and ™: Not-significant and significant at 5% and 1% probability levels, respectively.
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Table 3. Results of mean comparisons for treatments effect on the concentration of elements
concentration in barley seed and leaf
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Foliar Fe+ Zn+ Mn

Al Ly 0 JLQ;HCEMJA L"SS\: Slaals Lo Q}U'T\.{ngb@u Ml O g a 53 &Sz oy > lyls ‘_sa_l»‘_,:ilf
Means followed by the same letters in each column are not significantly different by Duncan Multiple Range Test at 5%
probability level.
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Table 4. Analysis of variance (mean squares) results of the studied traits in barley

s sl
e < w2l Sslan S
TN -0 alow 4> <l RS
w337 Grainals Grain
S.0.V. number St !
. . em soluble protem
df yield of grains
Der ear carbohydrates
‘ -
’_’g_ 2 21172 2.8174™ 0.045 ™ 3.14 ™
Replication
‘)L""‘; >k e ok ok
i 7 4041839 81.23 1.35 13.43
Treatment
(153
c 14 69506 1.005 0.058 3.047
rror
Ol kS o 2
(desy3) - 23.87 13.09 11.85 10.31
CV (%)
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ns, " and ™*: Not-significant and significant at 5% and 1% probability levels, respectively.
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Table 5. Results of mean comparisons of the studied traits in barley
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! ! - : M © J i
Treatment (LS or}ugrrr];)i?wrs 1000 seed SES Harvest (grr Stemjs;u;m p?orf‘;ir:‘
Grain per ear weight (g)  Biological index Straw carbohydrates  (Percent)
yield yield weight (mg/g leaf
2
(kg/ha) (kg/ha) @) fresh weight)
Ials 2550 ¢ 21b 35¢c 7500d 34b 495d 1.65¢ 8.51b
Control
AT 3l s 3465 a 27 a 43 a 9000 b 39a 553 ¢ 2.14 ab 9.31ab
Foliar Fe
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58 3k Jshoes 2760 bc 23b 39b 8000 ¢ 35b 524 ¢ 1.80 bc 9.11ab
Foliar Mn
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Foliar Fe+ Zn
585 AT 3k Jshoes 3250 a 28 a 41b 9500 a 34b 625 a 2.16 ab 9.92a
Foliar Fe+ Mn
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Foliar Zn + Mn
35 60 e oaT il Jslos 3280 a 28 a 48 a 9200 a 36a 592 b 2.39a 10.28 a

Foliar Fe+ Zn+ Mn

R RHNWERTYA ka\clz.u):&iﬂ:dlw\:A;?Q)»U'Tl{d)l:&;u M| O gt a5 SS 2he oy L;b‘:@_b&:isl:»

Means followed by the same letters in each column are not significantly different by Duncan Multiple Range Test at 5% probability level.
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Improvement of the yield and grain protein in barley (Hordeum valgare L.) by iron,
manganese and zinc foliar spray

M. Rajaie'", M. Charkhandeh"

Received date: 31 May 2018 Accepted date: 11 Feb 2019

Abstract

In order to investigate the effect of iron, manganese and zinc foliar spray on the yield and grain protein
in barley, an experiment was carried out in a randomized completely block design with 3 replications in
Darab, Iran during 2012-2013. The total of 8 treatments were used that consisted of T1- Control test
without spraying, T2- Spraying with a concentration of 0.2% iron, T3- 0.2% zinc, T4- 0.2% Mn, T5-
T2+T3, T6- T2+T4, T7- T3+T4 and T8- T2+T3+T4. The results showed that application of micronutrient
fertilizers increased the yield and yield components of barley. So that the simultaneous application of iron,
zinc and manganese could significantly increase the grain yield, number of grains per ear, 1000 seed
weight, biological yield, harvest index, stem soluble carbohydrates and grain protein. The highest
concentrations of iron, zinc and manganese in grain and leaf were observed when each one of the elements
was individually sprayed on plant aerial parts. The lowest concentrations of iron, zinc and manganese in
grain were obtained in the combination of zinc + manganese, iron + manganese and iron + zinc,
respectively. Among the applied micronutrient, iron had the best effect on the increase of grain yield than
the other elements. By increasing the number of elements used in the spraying solutions, their efficiency
in supplying the plant requirement was reduced. Based on the results of this study, it can be concluded that
in addition to grain enrichment, the micronutrient fertilizers have been able to increase the yield and yield
components of the barley.

Keywords: Biological yield, Micronutrient elements, Harvest index, 1000 seed weight.
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