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Table 1. Soil physical and chemical properties of experimental location
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5.71 7.51 Silty clay 49 16 0.83 166 180 2.21 0.72 0.80
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Table 2. Weather statistics of Ramhormoz during the experimental period
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November ol 30.0 18.1 41 18.3
December 43T 27.1 10.9 56 55.7
January ) 16.9 9.7 65 58.4
February Ry 20.6 8.4 49 15.1
March S| 22.2 13.7 43 10.5
April RYSTYC) 30.4 17.4 42 6.8
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Table 3. Analysis of variance measured traits affected by experimental factors

. S :":‘ St deils A5 S odyn Gline ok sl st sl
Leaf chlorophyll Leaf proline Cell membrane stability

df index content index

Block Sab 3 2.76" 0.91™ 479"

Drought stress (S) R E A 1 143.46™ 174.75™ 834.43"

Error a a gls 3 6.38 2.74 29.51

Foliar application (F) %L J¢lxo 5 46.74™ 32.41™ 205.58""

SxF b Jolomox s 5 40.58"™ 26.28" 169.48™

Error b bk 30 321 1.30 17.47

CV% (1) & g s g 5.21 8.43 9.14
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Table 4. Comparison of mean the effect of micronutrients foliar application on measured traits under non-drought
stress and terminal drought stress condition

Jndg s as Ll sl gl asls
Sy Sy oddan Slgme Jokw
S Foliar . Leaf chlorophyll Leaf proline Cell membrane
Drought stress application o Jahe index content stability index
(umol.g"' fw) (%)
(Sius jiii pac Control sl 53.69% 6.55' 64.20°
non-drought stress Water ol 56.664 736k 67.404
Fe ool 59.60° 8.54hi 74.91°
Zn S$9) 65.41* 9.68¢ 78.16*
Mn P 59.53¢ 8.151 74.35%
P + 595+ BT b ah b
Fet+Zn+Mn 62.36 9.04 75.02
ksl i s Control Ly 50.70" 12.17* 55.34h
terminal drought stress Water ui 54.97def 13.44¢ 58.85f
Fe ool 56.75¢ 15.81° 60.51°
Zn S9) 60.04% 17.08* 66.024¢
Mn P 56.11¢ 14.63¢ 60.41°
P + 59yt Cr"’T d ab of
FetZn+Mn 56.74 16.90 61.45
LSD 5% 2.83 0.80 3.13
Table 4. Continued alol ¥ Jgus
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S S Foliar Grain Biological Harvest Grain protein
Drought stress application A Jgh=o yield yield index content
(kg.h") (kg.h™) (%) (%)
Sins giii pac Control aly  4565.57°f 11730.20f 38.92¢ 9.81k
non-drought stress Water ol 5140.26¢ 12858.31° 39.97¢ 10.16/
Fe ool 5676.49¢ 14182.56% 40.02¢ 10.441
Zn 9y 6723312 15460.85* 43.48* 10.97¢
Mn o 5628.73¢ 13678.37¢ 41.15% 10.441
e -]
FRereartotl 153400 14660.62° 41.97° 10.70
Fe+Zn+Mn
sl Sis wss Control sl 2866.641 9323.311 30.74i 12.43f
terminal drought stress Water ol 3227.63" 10145.40" 31.811 12.73¢de
Fe ool 3771.65¢ 11044.55¢ 34.14h 12.90%
Zn 9y  4736.50° 12620.51¢ 37.53f 13.39*
Mn pwe  3705.708 10883.468 34.04h 12.84bcd
g -]
PRererol ps18e’ 1178178 36.08¢ 12.98°
Fe+Zn+Mn
LSD 5% 354.28 748.39 0.83 0.24

Means in each column followed by similar letters are not significantly different at 0.05 probability level using of LSD.
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Abstract

To study the effect of micronutrients foliar application on some physiological and agronomic traits of
bread wheat (Triticum aestivum L.) under complete irrigation and terminal drought stress condition, an
experiment was conducted as split-plot with four replications in Ramhormoz city. The experimental
factors were included drought stress in two levels of complete irrigation (non-drought stress) and
irrigation interruption from the beginning of flowering stage to the physiological ripening (terminal
drought stress) as the main factor, and micronutrients foliar application in six levels of non-foliar
application (control), foliar application by water, iron, zinc, manganese and iron + zinc + manganese
(each 3 lit.h-1) as the sub factor. Results showed that the terminal drought stress decreased significantly
traits of leaf chlorophyll index, cell membrane stability index, grain yield, biological yield and harvest
index except for leaf proline content and grain protein. However, micronutrients foliar application of
iron, zinc and manganese increased significantly the measured traits in both non-stress and terminal
drought stress condition. Meanwhile, application of zinc spray showed the greatest effect in reducing
the damage caused by terminal drought stress on measured traits. In general, the use of micronutrients,
especially zinc, as foliar application, can reduce the harmful effects caused by terminal drought stress
and improve the physiological, agronomic traits and grain protein content of bread wheat in Ramhormoz
region.
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