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Background and purpose: Sorghum is the fifth most important
grain in the world and is the main food of more than 500 million
people in more than 30 countries. This plant has been introduced as a
good substitute for corn in water shortage conditions; because it has a
higher tolerance to drought. On the other hand, choosing a variety
adapted to the region and with greater tolerance to drought helps to
increase production and reduce water consumption. Also, the use of
arbuscular mycorrhizal fungi through the development of the root
system, improving the absorption and transfer of nutrients and the
production of metabolites and plant hormones has an important role
in increasing the tolerance of plants to drought and on quantitative,
qualitative, the growth and performance of agricultural plants has a
positive effect. Considering the reduction of atmospheric
precipitation in Iran and as a result of the water crisis in the country,
the need for irrigation water management, especially in the
agricultural sector, which is considered to be the main consumer of
water, is of considerable importance. On the other hand, due to the
fact that mycorrhizal fungi help the crop to absorb water, the above
experiment aims to investigate the use of mycorrhiza in reducing the
effects of drought stress on the yield and morphophysiological
characteristics of three varieties of grain sorghum in moderate
weather conditions. Kouhdash Lorestan was done.

Materials and methods: This experiment was carried out in the
summer of 2015 and 2016 in Kohdasht city of Lorestan in the form of
split-plot-factorial with four replications. The main factor includes
three irrigation regimes after 80 (control), 120 and 160 mm
cumulative evaporation from the class A evaporation pan and sub-
factors include mycorrhizal biological fertilizer in two levels of
application and non-application of fertilizer and three grain sorghum
varieties including Kimia, Payam and Sepideh.

Results: The results showed that the morphophysiological
characteristics of sorghum such as leaf area index, spike length,
number of seeds per spike, 1000 seed weight, seed yield, biological
yield and harvest index decreased significantly with the increase in
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the intensity of drought stress. The highest seed yield was obtained
under normal irrigation conditions and this trait decreased
significantly under severe drought stress conditions. The comparison
of the average of the simple effect of the factors showed that the
application of mycorrhiza produced the highest seed yield among the
cultivars, Sepideh cultivar was the best and Payam cultivar had the
lowest seed yield. The trend of changes in grain yield and leaf proline
content with the increase in drought stress followed a significant
linear relationship, negative and positive, respectively.

Conclusion: In general, the Sepideh variety with the use of
mycorrhiza in the irrigation regime after 120 mm of evaporation
without significant difference producing the most desirable grain
yield with less irrigation water requirement can be recommended for
the region.
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of grain sorghum cultivars to drought stress and mycorrhizal fungus in summer cropping.
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Table 4- Two years mean comparison of drought stressxMycorrhizaxvariety interaction on morphophysiological
traits in grain sorghum.

e Q:Jjj-j: ol u.a;LI:
Treatment (036 055 05 5 oS k) (1z)3)
S S o5 ¢ Proline Harvest Index
Drought stress Mycorrhizae Variety (mg g-1 FW) (%)
(W
o= 0.023ef 31.2bed
Payam
[} L oS
205 - 0.028a-d 28.0ef
Mycorrhiza Kimia
e 0.025¢-F 34.2
S e A .025¢- 2a
Fde Sepideh
80 mm N
= 0.026¢-f 33.7a
Payam
Jals oS
o 0.022f 32.8abc
Control Kimia
ol
0.025def 33.0ab
Sepideh
el
) 0.028b-¢ 28.1ef
Payam
[} L oS
5% - 0.023f 25.9g
Mycorrhiza Kimia
[y een
N 0.032ab 32.5abc
Fashe 1Y Sepideh
(W
120 mm = 0.029abe 29.6def
Payam
Jals oS
jj 0.030abc 29.6def
Control Kimia
[y een
0.029a-d 31.0cd
Sepideh
el
) 0.033a 21.4h
Payam
[} L oS
5% = 0.032ab 22.1h
Mycorrhiza Kimia
[y een
0.032ab 29.9de
Fagshe V0 Sepideh
(W
160 mm = 0.032ab 21.5h
Payam
Jals oS
- 0.031ab 21.7h
Control Kimia
s
0.031ab 27.7fg
Sepideh
LSD (5%) 0.46 2.0186

s 15350 o ;3 LSD O3l bl ols e Gollastl WL 3 gt 53 alie Cog - (glls (sla Sl
Means in each column followed by similar letter(s) are not significantly different using LSD at 5%.
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Table 5- Two years mean comparison of drought stress xvariety interaction on morphophysiological traits in grain

sorghum.
s ) wipt Jsb s 5 Slas
Treatment S g pels (o 5L (K 5 05 8)
i s o) S OB e
Drought stress Variety Leaf area Index Head length (cm) Grain yield (kg/ha)
L
= 2.00e 20.5¢d 3375b
Payam
2o e Ar LS
A i 2.90bc 26.1a 3571b
80 mm Kimia
[y
3.14a 20.7¢ 7037a
Sepideh
el
: 1.99¢ 19.0ef 2917bc
Payam
SNEWRE N LS
F i 2.66d 23.4b 3158b
120 mm Kimia
odnwn
3.05ab 19.3de 6544a
Sepideh
el
: 1.97¢ 17.5g 2055d
Payam
APPRLE LS
A i 2.67cd 22.4b 2405¢cd
160 mm Kimia
ohenwn
” 2.84bcd 17.8fg 5771a
Sepideh
LSD (5%) 0.2367 1.3705 476.5

At 1550 o ;3 LSD O3l oelsl o ols e Gollastl WL 3 gt o 53 alie g, (glls sla Sl

Means in each column followed by similar letter(s) are not significantly different using LSD at 5%.

.slals r‘,fj‘,.a S5 9 b gy 90 Dlo ‘.3, X 15,050 Jilae 1 dlegs u...{-l..a Ay i =\ J g
Table 6- Two years mean comparison of Mycorrhizaxvariety interaction on morphophysiological traits in grain

sorghum.
oles P " als e 03 als 3 Slas e 3,Ses
Treatment ic]d; s a5 3 Al slas (5 ObSays o SLS) (LS 3 0 S6LS)
; eaf area .
o s5ole ] Index Grain per head  Thousand grain Grain yield Biological
Mycorrhizae  Variety weight (g) (kg/ha) yield (kg/ha)
L
= 2.00d 1068.48¢ 16.9b 9366e 2563d
Payam
[ L oS
s o 2.835bc 1429.19b 17.5ab 12634c 3215¢
Mycorrhiza ~ Kimia
bM 3.117a 1646.9a 18.70a 22499a 7244.a
Sepideh
L
= 1.985d 1055.15¢ 16.8b 10583d 3001c
Payam
L oS
- o 2.667¢ 1216.75¢ 16.4b 10225de 2874cd
Control Kimia
bM 2.912b 1416.4b 17.3ab 18434b 5658b
Sepideh
LSD (5%) 0.1961 169.71 1.6069 920.7 4174

At 1550 o ;3 LSD O3l oelsl o ols e Gollastl WL 3 gt o 53 alie g, (glls sla Sl

Means in each column followed by similar letter(s) are not significantly different using LSD at 5%.
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Figure 1- The trend of change for grain yield (GY) and proline (Prol) by slice method for variety under different
levels of drought stress and Mycorrhiza interactions.
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