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Table 2. Variance analysis (mean square) of chickpea yield, yield components and RWC under residue management and AM
and ACC-deaminase producing bacteria

RWC ey &ils sl $ls 4o 0 3 3, Shes 4l 5> Sles a3 Sl b
&r 3T
% Grains/m? 100-grains Biological Grain yield df S.0v
weight yield
825 1382 2107™ 1053"™ 1243 1 Y) Jl
726™ 165™ 1203 ™ 38055™ 5107304 ™ 4 R(Y) (0w 4 S
6633232 ¢ 655427 ¢ 21053647+ 120654376+ 13067949 =~ 2 (M)t s e
638" 653 ™ 1047 12074™ 43543 "™ 2 Y*M Ll oy e x Jlo
736™ 763 457" 14508 ™ 21327 4 El) ws
7665534+ 8755436+  13065376* 456301239+  20505572¢ 3 FoomssS
364 528" 126" 1546 35734 ™ 3 Y*F s 558 5,8 %l
7675534 + 7676632 - 45321+ 11653142 - 12465+ 6 M*F oey5 58 XLl &y e
486" 866 "™ 543" 37644 ¢ 16544+ 6 YH*M*F e 555 %Ll oy s dex L
628 761 543 3215 4114 36 E2 vs
17.8 154 13.7 16.3 14.6 7CV%

** *’ns

/A RYA cle.~)> Dl gme oMt 5 Hls fme SN O S St T
ns, * and **, non-significant and significant difference at 5% and 1% probability levels, respectively.
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Table 4: The effect of residue maintenance on grain yield and yield components

PR @ls o 09 e 53 &l sl 6ls 5 Shes Residue management Ll &y e
o7  100-grains ©~ Crainyield
RWC welght grains/mz )l:.g.a 3 (J?)l:s
% 3 kg/ha
gr
59.5¢ 21.2c 436Db 839b Whithout crop residue LG, o
68.7a a255 473a 934a Preserving half of the Ll 5 s Lis
crop residue
63.5b b24.3 451b 897b Preseving total crop & s L
residue

Al 0 b SOle 5 (e D5l ke oians DL e U3y b 5 -
The similar letter/letters indicated non-significant differences among means
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Figure 1. Interaction effect of residue management and biofertilizer application on grain
yield
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Table 6. Analysis of variance of grain yield, biological yield and harvest index

odd i IS s, 9, ke oad i JS ey el Cdale e Sl gl
Total absorbed Zinc Total absorbed Potassium ol Variable Sources
zinc concentration potassium concentration df
5732 "™ 2134 ™ 361 ™ 835" 1 (Year) Jl.
6382 " 1732 "™ 102 ™ 734 4 T(Y) (o) 1,55
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**

ns, * and **, non-significant and significant difference at 5% and 1% probability levels, respectively.
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Table 7. The effect of residue management on concentration and total absorption
potassium and zinc in areal parts of chickpea
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The similar letter/letters indicated non-significant differences among means
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Table 8. The effect of mycorrhiza and ACC-deaminase producing bacteria
application on potassium and zinc concentration, total absorbed potassium and zinc
in shoot of the chickpea

xS 6y, el gy, cble Qdx S el plal by clile
W s AW s
Total zZinc Total Potassium S 355
absorbed concentration of absorbed concentration of Biological Fertilizer
zinc shoot potassium shoot
kg hat mg ka kg hat %
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15 95 Le
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mAl s (s 5SL
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Table 9. Interaction effect of water deficit stress and fertilizer application on total

absorbed potassium and zinc in chickpea
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Extended abstract

Introduction: Optimal production of rainfed crops with proper management of crop residue
conservation in order to sustain production growth and improve the quantity and quality of plant
performance to provide food is an undeniable necessity. In dryland conditions, one of the important
changes in plant physiology affected by drought stress is the increase in ethylene biosynthesis up to
stress ethylene that reduces plant growth. Stress ethylene cause to decline in vegetative period and
decrease grain yield. Mycorrhiza and ACC-deaminase producing bacteria decline the destructive
effects of drought stress under dryland condition.

Methodology: In order to determine the effectiveness of preserving the crop residues and using the
Funneliformis mosseae and ACC-deaminase producing bacteria for reducing the effects of water
deficit stress in dryland conditions, this study was conducted as a split plots in a randomized complete
block design (RCBD) with three replications from 2017 for two cropping years. The main plots
include three different crop residue managment treatments including residue removal, keeping half
of crop residue and keeping total crop residue and sub-plots at four levels including 1- control (no
use of Funneliformis mosseae and ACC-deaminase producing bacteria), 2- application of
Funneliformis mosseae 3- inoculation of ACC-deaminase producing bacteria (preparation of Bacillus
simplex UT1 inoculation with 107 CFU ml-1 population or colony unit formed in ml and method of
seed coating application 4- concomitant use of Funneliformis mosseae and ACC-deaminase-
producing bacteria. Quantitative traits of chickpea such as grain and biological yield, 100-seed
weight and number of seeds per square meter and physiological traits like relative leaf water content
(RWC), concentration and total uptake of potassium and zinc as two important elements in water
relations were measured in plants. Data were analyzed by SAS v.9.2 software and the means were
compared by LSD test.

Research findings: The results of analysis of variance showed that the main effect of crop residue
managment on grain yield, biological yield and harvest index were significant at 1, 1 and 5 percent
levels, respectively. By keeping half of the crop residues, 1224 kg of seeds per ha of chickpea was
obtained, which showed an increase of 7.81% compared to the control. The results of this study
showed that the yield of chickpea seeds in the treatment of without Funneliformis mosseae and ACC-
deaminase producing bacteria was 1097 kg ha-1, while the highest grain yield of chickpea was
recorded for the treatment of Funneliformis mosseae and ACC-producing bacteria by 1294 kg ha-1,
which it was by 17.9 % higher grain yield than control treatment. In general, the combined
application of Funneliformis mosseae and ACC-deaminase producing bacteria increased yield, yield
components and improved nutrient concentration compared to the control treatment. Based on the
results of this study, in treatments of crop residue preservation, the use of Funneliformis mosseae is
recommended, especially in combination with inoculation of ACC-deaminase producing bacteria in
order to stabilize the production of chickpeas.
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