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Tablel- Amount of precipitation, minimum temperature, maximum temperature and mean temperature Kermanshah city
2014-2015
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17.9 18.7 21 28.6 335 39.0
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Table 2- Analysis of variance (mean of squares) for effect supplemental irrigation and dust apply on yield and yield
components of chickpea

I i > > 0B s slaw 09 Saxs FE IR KO &w)|
&35l 5 &l Cudld g Gg EHEA RS GYE e EEpY
Lo Number of
8.0.v df Bmliz%(lical Seed yield HI seeNd(;. (l)zfnt I?V(:&-isiftd ol(jso/. (;zfmt lateral l::&lialllltt
y P g podsip branches g
)‘)S: .(R) 2 131.64" 3.81™ 8.603™ 0.04" 1.53™ 606.95™ 0.20" 9.66"
Replication (R)
S5 )l (D)
Supplemental 1 103592.75™  19157.36™" 32.28"™ 216.92™ 1096.71°" 1129632.00™ 89.38™ 974.70™
irrigation (I)
Ls(2) 2 139.34 6.96 5.80 0.24 0.88 277.71 0.20 2.99
Error (a)
253 JlesAD) 6 7654.64™ 1265.07" 99.98™ 15.05™ 7.42 23485.97" 0.49" 2.62m
Dust apply (D)
I*D 6 2801.64™ 253.79"" 36.98™ 5.55™ 9.26™ 7512.89™ 3.49" 2.32m
Ls(b) 24 109.59 31.45 9.34 0.30 8.34 747.29 0.048 2.73
Error (b)
R e - 5.90 6.94 6.63 7.34 10.39 9.16 13.75 5.94
CV (%)
o> G g g Jein ! pdaws j5 Hly dme BWB (b gxe pé g FE 9 F s
ns, * and **: are non-significant and significant at 5% and 1% probability level, respectively.
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Table 3- Means comparison of simple effects of dust application on yield and yield components of chickpea
&y 3,dos 5 Sl ya L Yoo s
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3535 . Gy . als o (e i)
(@ (@5 (%) (#,5)
Dust  Seed yield Biological HI No. of 100-seed No. of Number of b ¢ height
apply (g.m?) yield (g.m) (%) seeds/plant weight pods/plant lateral (cm)
(2) branches
A 110.27%" 251.19° 45%d 12.35° 24.16% 12.38° 6.40° 27.80
B 67.86° 149.234 4504 8.52¢ 23.20° 8.47¢d 5.50P 28.37
C 79.37° 189.87° 414 9.27% 22.61° 9.35% 5.87° 27.56
D 79.52° 161.61¢ 50 9.45b 24.45 9.43b 5.87° 28.722
E 67.34¢ 163.13¢ 414 7.84 24.57 7.95¢ 5.58° 26.93
F 75.79% 148.97¢ 51¢ 7.7¢ 26.122 7.82¢ 5.79° 27.09%
G 85.20° 177.32% 50 9.85P 24.24 9.97° 5.79° 28.16

)b doyd i pdaws jd (g > ixe B3] (Duncan) oSSl (yge5] Lwlul p glite g b (ol puSilio *
* Means with different letters are significantly different based on Duncan test at P < 0.05.
WM iy sy 30,555 Jlesl D 2adMe als g 133,55y Jlosl 10 ¢ pingy dlsye 133,55, Jlosl B ((jlow yg) ol :A
A: Control (non-treatment), B: Dust deposition at vegetative stage, C: Dust deposition at poding stage, D: Dust

deposition at pod filling, E: Washing at the end of vegetative stage,; F: Washing at the end of poding stage and G:
Washing at the end of vegetative and poding stages.
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Table 4- means comparison of interaction effects between supplemental irrigation and dust apply on yield and yield
components of chickpea

JS S oole UA&L«\:

) . Jlas! &y > Slos _ FECHEII KES W N OYE dluwd ad L dlaw
oSS (5! .. e Fo 3 055) Cudldy - o o . .
3557 (@ e es) (eye ) Gy (5) ats &g =

Dust . . . Number

Su.pp.lem.ental apply Seed yield (g.m?) Blologlca_lz yield HI (%) No. of lﬁp-seed No. of of lateral

irrigation (DA) (g.m™) seeds/plant  weight (g) pods/plant branches
A 76.15 161.4¢ 47.19¢F 6.80° 28.09bed 278.7¢ 5.24
. B 49.141 111.5¢f 44.06°% 417" 29,574 173.3¢ 3.89°
(23) sl C 64.96° 168.6% 38.55¢ 6.23¢°f 26.14bd 246.7% 4.35°
D 54.33'e 102.6" 53.02% 4.47" 30.76 184.0' 4.57
(Igo.nt?’é) E 46.57¢ 112.5¢ 41.42f% 3.83" 30.382 156.0¢ 4.05
amn fe F 57.76°" 111.6% 52.05%b¢ 4.80e" 30.092b¢ 198.7¢% 4.29
G 66.95% 125.5¢ 53.61° 5.60 30.08: 229,34t 4.21°
A 144 .42 341.0° 42.31¢fe 14.15° 25.64bd 562.0° 7.55
B 86.61¢ 187.0° 46.41¢F 9.12¢ 23.76¢ 354.0° 7.112
i o C 93.77¢ 211.1° 44.47¢f 8.55¢ 27.47bd 351.3¢ 7.38
e SO D 104.7° 220.6° 47.50b-° 10.68° 24.53¢ 420.7° 7.18
Su.pp.lem.ental E 88.13¢ 213.8° 41.381 8.02¢ 27.54bd 330.0° 7.13*
Irrigation F 93.81¢ 186.3¢ 50.44%4 6.85° 34.34 276.7¢ 7.30
G 103.5° 229.2° 45.13¢%f 10.35° 25.10bd 418.0° 7.36

B0 o> g gdaw ) ()b e BS! (DUncan) (Sils 9051 Lolul p @glize By b (slapmile *
* Means with different letters are significantly different based on Duncan test at P < 0.05.
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P> B g (g Aye Bl )3 9t Gy (2IBME Jole Byl 5 s F g alo e 31

A: Control (non-treatment), B: Dust deposition at vegetative stage, C: Dust deposition at poding stage, D: Dust

deposition at pod filling, E: Washing at the end of vegetative stage; F: Washing at the end of poding stage and G:
Washing at the end of vegetative and poding stages.
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Introduction

Dust storms over Middle East are one of the most important environmental and pollution problems. In order
to assess the effects of dust deposition and supplemental irrigation on yield and yield components of chickpea,
an experiment was conducted at the research farm of Agriculture and Natural Resources Campus of Razi
University, Kermanshah, in 2013-2014 growing season based on RCDB with three replicatins. Treatments of the
experiment included supplemental irrigation as the main plot factor with 2 levels (No-irrigation and irrigation at
poding stage). and dust deposition as the sub plot factor with7 levels (Control, dust application at vegetative
stage, dust application at poding stage, dust application at pod filling stage, Washing at the end of vegetative
stage, Washing at the end of poding stage and Washing at the end of vegetative and poding stages).Supplemental
irrigation and dust deposition had significant effect on yield and yield components of chickpea. Drought stress
reduced yield and yield components. With dust application at vegetative stage (67.86 g.m?), poding stage (79.37
g.m?) and pod filling (79.52 g.m?) seed yield reduced. With Washing leaves at the end of vegetative and poding
stages seed yield (85.20 g.m?) increased.

Material and Methods

This study was conducted during 2013-2014 at the research Farm of Razi university in Kermanshah state in
the west of Iran (47° 9’ E and 34° 21’ N), 1319 meters above sea level. The soil of the research area was clay
loam (36.1% clay, 30.7% silt) and was cultivated with chickpea previously. Treatments included supplemental
irrigation as the main plot at 2 levels (control (non-irrigation) and irrigation at poding stage. Other treatments
included dust deposition as the sub plot at 7 levels (Control (non-treatment, dust application at vegetative stage,
dust application at poding stage, dust application at pod filling stage, Washing at the end of vegetative stage,
Washing at the end of poding stage and Washing at the end of vegetative and poding stages). Experiment was a
randomized complete block design with three replications. The Analysis of variance using SAS softwares was
performed for studied parameters. The means were compared using Duncan test at level of 0.05 probabilities.

Results and Discussion

Dust particles deposited on chickpea leaves resulted in the reduction of the total dry matter and seed yield.
Interaction of supplemental irrigation and dust deposition on biological yield, seed yield, harvest index, number
of seeds per plant, number of pods per plant and number of lateral branches were significant. The highest
biological and seed yield were obtained due to the interaction of Supplemental irrigation and Control (no dust
deposition) with 341 and 144 g.m, respectively. Zia-Khan et al., (2015) reported the mean reduction of yield in
the dusted treatment was about 28%, indicating that the stress conditions in this experiment were relatively
severe. Chaurasi et al (2013) reported a decrease in dry matter of groundnut planted in the vicinity of a cement
factory, and an increasing rate of groundnut dry matter accumulation was observed while the distance of farm
and factory increased. By cleaning the dust particles of the leaves at the end of growth and poding stages, carbon
assimilation and finally grain yield slightly increased. This findings are also according to Zia-khan et al., 2014.
Chouhan & Joshi (2010) reported that the growth of wheat at 0.5km distance from a Cement industry was lesser
than to plants farther from the cement industry. Armbrust (1986) reported a decrease in dry matter accumulation
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after three days of dust application.
Conclusion

According to the results of this experiment, the drought stress and the dust deposition on leaf surfaces, cause
a reduction in light absorption of leaves, reduction stomata conductance, photosynthesis and transpiration and
increase leaf temperature. The results of this study show that yield and yield components of chickpea adversely
affected by dust deposition at different growth stages. Future researches should focus on the effect of dust
deposition on other crops like wheat and the ability of crops to capture the dust deposition in different climatic
regions.
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