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Introduction \

Chickpea (Cicer‘ tinm L)iso t rainfed legumes in the western regions
e‘oduction is's i y late-season drought stress. Drought
rowth by reducing the availability of
essential n plant growth regulator, enhances drought tolerance.
Furthermore, s Glomus intraradices, through the extension of their hyphal
network, facilitat ater and low-mobility elements such as phosphorus (P), thereby
i en the decisive role of cultivar selection in yield performance, this
ate the interactive effects of salicylic acid and mycorrhizal inoculation
ical characteristics, yield, and nutrient acquisition of two rainfed chickpea

conditions of Lorestan province.

on the morphophysio
cultivars under the clim
Materials and Methods
The experiment was carriedi@ut during the 2021-2022 growing season at the Beyranshahr Research
Station (northeast of Khorramabad, altitude 1660 m, cold semi-arid climate with an average annual
rainfall of 250 mm). The experiment was arranged as a split-plot factorial based on a randomized
complete block design with three replications. The main factor consisted of salicylic acid at four
levels (0, 0.5, 1.0, and 1.5 mM). Subplot factors included two chickpea cultivars (Lorestan local
and the Goksu cultivar) and two mycorrhizal inoculation levels (inoculation with Glomus
intraradices and non-inoculated). Seeds were hand-planted in December. Mycorrhizal inoculum
was incorporated into the root-zone soil, before sowing, and salicylic acid was applied as a foliar
spray at the pre-flowering stage. Measured traits included plant height, number of pods per plant,
number of seeds per pod, 100-seed weight, seed yield, biological yield, leaf area index (LAI),
canopy temperature, leaf chlorophyll index (SPAD), plant nitrogen and phosphorus concentration,
and seed protein content. Data were analyzed using SAS software (version 9.4, SAS Institute Inc.).

\



Analysis of variance (ANOVA) was performed, and treatment means were compared using
Duncan’s multiple range test (o = 0.05).

Results and Discussion

Analysis of variance revealed that the salicylic acid x mycorrhiza interaction had a significant
effect on number of pods per plant, number of seeds per pod, canopy temperature, leaf chlorophyll
index, plant nitrogen and phosphorus concentrations, and seed protein content. The highest number
of pods per plant (26.30) and seeds per pod (2.15) were recorded in the 1.5 mM salicylic acid x
mycorrhiza treatment. Moreover, the highest leaf chlorophyll index (17.08) was observed in the
Goksu cultivar treated with 1.5 mM salicylic acid and mycorrhiza, which was twice the minimum
value (8.18 in the untreated local cultivar, 0 mM salicylic acid, no mycorrhiza). The combined
application of 1.5 mM salicylic acid and mycorrhiza_increased plantgitrogen concentration (by
40.38%), plant phosphorus concentration (to 4.16 mg.ku)éﬁich were morg,than double the lowest

values (19.82% and 1.98 mg.kg™, respectively). The lowe opy temperatufe (23.45 °C) was also
recorded under the 1.5 mM salicylic acid x mycorrhiza treatment, showi gnificant reduction

signifgeant on plant
i @&ed in the
%g. 1), which
rol. Mycorrhizal inoculation

uperior to the local cultivar
(2.08 vs. 1.85), but no

were increases of 26.6%, 30.5%, and 56
alone also increased se
in terms of plant heigh

significant difference in see

Conclusion

Based on the results o that the main effects of
salicylic acid applicati i i ion individually increased seed vyield.
Mycarrhiza, throi Kk, improves phosphorus uptake, which

to impr adation under drought conditions by
enhancing i d modulating antioxidant responses. Furthermore, the
synergy betwe uced canopy temperature (which improves plant water status)

and increased the X (enhancing photosynthetic capacity), thereby promoting the
translocation of pho to the seed. Although the Goksu cultivar was superior in certain
d was similar to the local cultivar, which is likely attributable to the
local cultivar to the region’s rainfed conditions. In conclusion, the foliar
icylic acid combined with soil inoculation with the mycorrhizal fungus
recommended as a low-input, environmentally sustainable strategy to
%), protein content (up to 37%), and nutrient uptake in rainfed
conditions similar to those of Lorestan province.

greater adaptation o
application of 1.5 mM s
Glomus intraradices can
increase seed yield (up to
chickpea under cold semi-a

Keywords: Canopy temperature, Drought stress, Leaf area index, Seed protein
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e ol 098 Sl ol 5
February March April May June
Lo (Sl
Mean temp. (3C) 6.5 6.0 10.6 15.7 19.6 271
Lo yiSlas
Max temp. (°C) 11.8 12.8 17.2 24.8 27.6 37.6
Lo Jslos>
Min temp. (°C) 1.2 -0.8 3.9 6.6 115 16.5
Sl lade
Precipitation (mm) 89.5 89.8 29.7 33.6 5.0 29.0 0
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Table 2- Results of physical and chemical analysis of soil

Colon o9 . .. . . . o
N 5 o bl b i BB iy Organic .
Gos S Total N Pava. (mg.kg?) Kava. (mg.kg™) carbon Sk edl
Depth (cm)  EC (dS.m™) pH (%) (%) Soil texture
0-30 25 7.1 0.06 8.0 180 0.62 Loam
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Table 9- Mean‘@@mparison of measured some evaluated traits of chickpea affected by treatments

Slesd Zolaw i1 g5 aild wo 39 &l 5 Sloc oy 0,5 os
Sl i S g 220 ’ i iological yi
Treatment ight of 100-seed weight Seed yield (kg/ha) Biological yield
Treatment levels (cm) Leaf area index (g) (kg/ha)
k! § ~~_L“‘"‘~_“""' wald 1.832 29.16 ¢ 1295.6 © 446232
Salicylic acid Control
0.5mM 37.21° 1912 34.29° 1599.2 be 4661.2 8
1.0mM 40.582 2.024 36.84 @ 1822.4 4767.32
1.5mM 42,072 2.10° 38.06 2 2022.12 5038.32
Cultivar o3, slocal 37.52° 1.85° 34.11° 1611.32 4576.42
g5 5GOKsU 39.03¢ 2.082 35.06 2 1758.6 2 4888.2 2
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Mycorrhiza No inoculation
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Means in each column, followed by a similar letter(s) are not significantly different at 5% probability level using Duncan test.
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132,05t Tl pus Tl
Mycorrhiza No inoculation inoculation
Sadwad Lwauw!
ST 0.5 1.0 1.5 0 0.5 1.0 1.5
Salicylic acid (mM)
d 8.18 ¢ 1098 12509  13.24 9.94f 12.07 ¢ 13.72 ¢ 15.00°
Local
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Means followed by a similar letter(s) are not significantly different at 5% probability level using Duncan test.
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