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Piriformospora indica promotes some morphophysiological traits, yield
and ion homeostasis of barley (Hordeum Vulgare L.) under drought
stress
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Abstract

Drought is one of the major constraints on crop plant growth and development. The
endophytic fungus, Piriformospora indica increases plant growth and development and
enhances abiotic stress tolerance. To better understand the effect of P. indica inoculation
on some morphophysiological traits and yield of Barley (Hordeum Vulgare L.) under
drought stress condition, we designed a factorial experiment in a completely randomized
design with three replications. The experimental factors included two fungal levels
(inoculated and non-inoculated) and three drought levels (F.C., 50% F.C. and 25% F.C.).
The results showed that inoculation of barley plants with P. indica enhance the dry weight
of colonized plants under both well-watered (7%) and water-deficit conditions (43%).
Based on experiment data, P. indica increased carbon (4%), potassium (20%), proline
(2.03 times) and GABA (20%) content in inoculated plants compared with control plant
under drought stress. Besides, endophyte fungus P. indica promoted the photosynthetic
capacity of inoculated plants by increasing K/Na and C/N ratios, hence improve drought
stress tolerance. The results also showed that P. indica increases the most of the measured
yield parameters like as seed number (86%) spike number (66%), TGW (26%) and seed
yield (1.9 times) in inoculated plants compared with control plants under ambient and
stress condition. As P. indica can be easily propagated in the absence of a host plant, it
can be concluded that treatment with this endophytic fungus as bio-fertilizer can enhance
the growth and yield of barley plants, which may act as an alternative to conventional
chemical-based strategies.
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Fig 1- Comparing total shoot dry weight in P. indica inoculated and non-inoculated barley plants under different levels
of drought stress. Values are given as means + SE from three replicates. Different letters indicate significant differences

at p <0.05 by Duncan’s multiple range test.
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Fig 2- Comparing starch, proline and GABA contents in P. indica inoculated and non-inoculated plants under different
levels of drought stress. Values are given as means + SE from three replicates. Different letters indicate significant
differences at p <0.05 by Duncan’s multiple range test.
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Fig 3- Comparing carbon, nitrogen and C/N ratio in P. indica inoculated and non-inoculated plants under different
levels of drought stress. Values are given as means + SE from three replicates. Different letters indicate significant

differences at p<0.05 by Duncan’s multiple range test.
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Table 3- Mean square of studied treatments on nitrogen, carbon, sodium and potassium elements.
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Fig 4- Comparing sodium, potassium and K/Na ratio in P. indica inoculated and non-inoculated plants under different
levels of drought stress. Values are given as means = SE from three replicates. Different letters indicate significant

differences at p<0.05 by Duncan’s multiple range test.
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Table 4- Mean square of studied treatments on yield parameters.

Do o Sils )
_ SR b
& dgb dphe als l5e 0 Js Sles & sl dewslas 2!
ok Bl BB SE) o2 oS - 3
g /AYY S ALY\ YF/AF FYFAF/ 0™ OAL™ A S
e VYA <A V4/5F YFAVY/ £EVY \ zb
SN fgens V/OF ™ O/FD ™ YAY&/\ S Y/Y Y gl X (Sas
/vy ¥R f/ov (RRVAT #4v/4 ¥a) VY o

Loy ) )bJblcla,n):)b@j)bk;‘mxé%jq:**)*c
: Non significant and significant at 5% and 1% probability levels, respectively

ns ¥ k¥
LI

ns

T Ll 5 (St 25 ikt g 30 ot 5 Shae b lad 0 Slio 1 e dglin O s

Table 5- Mean comparison of some yield-related parameters in different levels of drought stress and fungus

inoculation.
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In each column, mean values marked with at least one common letter aren’t significantly different (p < 0.05).
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