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Table 1. Some physical and chemical properties of the soil used for the greenhouse experiment before and

after sterilization.

Silt  Clay sand Cu Zn Mn Fe P K TNV 0.C N EC
Tex. pH
7 (mgkg™) (%) (dsm™)

£ s

= 20 20 60 1.6 0.17 32 5 6.4 155 12.8 0.5 0.014 0.35 7.9 O3
Sandy Before
Loam sterile

= S ey

= 21 20 59 1.9 013 119 5 7.0 154 14 03 0.014 0.34 7.6 O3
Sandy After
Loam sterile

.L.:«LL;«6\;—JTJ;MJ:)a.b;&@a—;l)».uﬁwquC)TNV

TNV and OC are Soil total neutralizing value and Organic carbon respectively.
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Table 5. The interactive effects of soil moisture and mycorrhizal fungi on chickpea shoot dry weight (g per plant).

Casb) sk

Moisture levels

BURN k-0

-10 bar -5 bar

Sl ok
FC

2055 0l sk
Mycorrhizal fungi levels

/A (CVA/OY) v Cevry

1.26% (71.2) 2.60°% (-40.5)
1.20% (-72.5) 2.72°% (37.7)

0.96° (-78.0) 5.33% (+22.0)

3.52%4 (19.4)

3.74% (14.4)

G.auo;.pML.‘:

Non-inoculated control

f/\”VabC D)

» B
6.52° (+:49.2) el

G. mosseae

2L g sl
G. intraradices

eabl il e S+ ango o0 IS

G. mosseae + G. intraradices

A (Sl e BD V0 éa.« 05 SSls (glaelsaas Oga30 el S rie Gy = b sla, Sbs

Same letter(s) does not differ significantly at 5% level by Duncan’s Multiple Range Test (DMRT).
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Table 6. The interactive effects of soil moisture, mesorhizobium and mycorrhizal fungi on chickpea shoot dry

weight (g per plant).
Cosbs b
Moisture levels 2055 7B sk
SL=Ye L-0 Sy o b Mycorrhizal fungi levels
-10 bar -5 bar FC
A5 Oede dals
0.85° 2.19° 4.91% el
Non-inoculated control
il wﬁf‘f
0.67¢ 1.85° 2.51°¢ - L
G.mosseae S Oy e
] _ Non-inoculated
0.90° 1.36° 3.65° szebll sl control
G. intraradices
0.56° 1.75¢ 2.65¢ J""“’léb‘f‘l‘ J‘)"’)’K T dw e J“)"’)’K
G. mosseae + G. intraradices
)6 ¢ Jals
1.03° 2.41° 3.84° A
Control with no fungi
it wﬁf‘f
1.86° 3.34° 10.5° .
G. mosseae P339 il
] _ Mesorhizobium
1.50° 4.09° 3.39° saebll sl inoculation
G. intraradices
1.35¢ 8 92ab 4 83bc J""“’léb‘f‘l‘ J‘)"’)’K T A pe J“)"’)’K

G. mosseae + G. intraradices

A (Sl e BV V0 éa.« 05 s (glaelsaa Oga30 el S rie Gy = U e, Sbes

Same letter(s) does not differ significantly at 5% level by Duncan’s Multiple Range Test (DMRT).
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Abstract

Background and Objectives: Drought, high and low temperatures are the most important
abiotic stresses in chickpea cultivation. 90 percent of world chickpea is produced where the
production depends on rainfall and drought in the late season, is the main growth limiting factor.
Improving plant root characteristics (root length and root volume) is one of the ways to increase
drought tolerance in chickpea. Mycorrhizal symbiosis increases drought resistance of host
plants through different mechanisms such as improving plants nutrition in drought stress, leaf
water potential, length and depth of roots, root contact with the soil surface and plant
metabolites balance. The aim of this study was to investigate the effects of drought and AM
fungi on some chickpea growth indices.

Materials and Methods: To study the effects of water stress and mycorrhizal fungi inoculation
on chickpea, a greenhouse experiment as split plot was carried out in Maragheh Agricultural
Research Station in a non-saline calcareous soil. Soil moisture levels, namely: Field capacity,
(moisture in the 0.3 bar tension) moderate drought (moisture in the -5 bar tension) and severe
water stress (water content in the -10 bar tension) were considered as main plots and inoculation
with mycorrhizal fungi (Glomus mosseae, G. intraradices both fungi and un-inoculated control)
and also inoculation with mesorhizobium ciceri (with and without bacteria) were as sub-plots.
Seeds of chickpea cultivar ILC 482 were planted in pots containing 15 kg sandy loam soil, After
95 days, plants were harvested and some of their growth indices were measured.

Results: Results indicated that the effect of moisture on number of pods per plant, number of
seeds per pod, shoot and root dry weight, plant height and root volume was significant.
Mesorhizobium inoculation significantly increased all of measured parameters (except flowering
time) compared with the control, while mycorrhizal inoculation was significant on plant height.
The interactive effects of water and mycorrhiza and also interactive effects of water, mycorrhiza
and Mesorhizobium were significant on shoot dry weight only. Chickpea shoot dry weight
decreased by 47.3% and 78.5% with decreasing soil moisture from field capacity to -5 bar and -
10bar respectively, while this decrease was by 40.5% and 71.2% in G. mosseae inoculation and
by 37.7% and 72.5% in G. intraradices. In case of co-inoculation of two fungi, the decrease was
by 78% at -10 bar, while at -5 bar tension, shoot dry weight not only did not decrease but also
increased by 22%.

Conclusion: Water stress considerably decreased the number of grain per plant. Mycorrhizal
fungi inoculation relieved the reduction of dry weight due to water stress and actually helped
plant. Fungi beneficial effect was better in the occurence of Mesorhizobium bacteria.
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