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Introduction

Drought is one of the most important non-living stresses that has an adverse effect on crop production and their
quality and leads to osmotic, ionic, and nutritional limitations as well as growth delay, metabolic disorders and
oxidative stress in plants. Iran has a dry and semi-arid climate and the occurrence of drought stress during the growth
period of plants is inevitable. Presently, the production of legumes in the country is mostly under rainfed conditions and
drought stress is one of the main factors reducing the yield of legumes. Mung bean is a small grain of valuable legume.
Evaluation of the performance of different cultivars is considered a starting point in identifying drought-resistant
cultivars. Cycocel is one of the most important growth retarders for tampering with growth and performance. Therefore,
the present study was conducted to investigate the effect of foliar application of cycocel on quantitative traits of mung
bean (Vigna radiata) genotypes under water deficit conditions.

Materials and Methods

In order to investigate the effect of foliar application with cycocel and water requirements on quantitative traits of
mung bean (Vigna radiata) genotypes, experiental desing of split-split plot based on a randomized complete block
design with three replications in research farm of the Ferdowsi University of Mashhad. Experimental factors included 3
levels of drought (non-stress, mild stress, and severe stress), 3 levels of cycocel foliar spraying (0, 400, and 800 mg/L),
and 2 levels of mung bean cultivars (Hendi landrace and Zarbakhsh). Statistical analysis was performed using SAS 9.4
and comparing the means was based on the LSD method at a 5% probability level.

Results and Discussion

The experimental results showed that the effect of drought stress, cycocel, genotype, and the interaction of drought
stress and cycocel as well as drought stress and genotype on the number of pods per plant were significant. The results
showed that drought stress reduced the number of pods in the plant and cycocel increased it. The number of pods in the
plant of the Hendi landrace genotype decreased more than that of the Zarbakhsh genotype due to drought stress. Also,
drought stress, cycocel, genotype, and the interaction of drought stress and cycocel as well as drought stress and
genotype on the number of seeds in the pod, were significant. The results showed that cycocel increased the number of
seeds per pod, while drought stress decreased the number of pods per plant. It was also found that at all levels of
drought stress, the Zarbakhsh genotype had more seeds in pods than the Hendi landrace genotype. Drought stress,
cycocel, genotype, and the interaction of drought stress and cycocel as well as drought stress and genotype had a
significant effect on the 1000-seed weight. The results showed that the 1000-seed weight increased due to the
application of cycocel, while drought stress decreased this trait. In addition, it was observed that the 1000-seed weight
of the Hendi landrace genotype decreased more than the Zarbakhsh genotype due to drought stress. Drought stress,
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cycocel, genotype, and interaction between drought stress and cycocel had a significant effect on grain yield. The
results showed that the grain yield in the Zarbakhsh genotype was significantly higher than in the Hendi landrace
genotype. It was also observed that drought stress decreased and the application of cycocel increased grain yield.
Drought stress, cycocel, and genotype had a significant effect on biological performance. Drought stress caused a
significant decrease in biological yield. The use of cycocel increased the biological performance and increasing the
concentration of this substance increased the biological performance. The results of variance analysis of data showed
that the effect of drought stress, cycocel, genotype, and the interaction of drought stress and cycocel, drought stress and
genotype as well as cycocel and genotype on harvest index were significant. In addition, it was observed that the harvest
index of the Hendi landrace genotype decreased more than the Zarbakhsh genotype due to drought stress.

Conclusions

According to the results of this study in the presence of drought stress, it showed a decrease in yield and its
components. Among the studied mung bean cultivars, the Zarbakhsh cultivar showed superiority in tolerance to water
shortage conditions compared to other cultivars. The use of cycocel reduced the negative effects of drought stress on the
plant. It appeared that the use of cycocel under drought stress conditions improved the plant better plants performance.
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Table 1- Physical and chemical properties of soil
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Table 2- Monthly average minimum and maximum temperature, relative humidity and rainfall during mung bean
growing period in 1991 to 2021
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Table 3- Variance analysis of yield and yield components for mung bean genotypes at different levels of drought stress
and foliar application of cycocel
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e deilSes 6.8 0.07" 0.7 44306™  17591.4™ 0.9™
DxCxG
= 26 5.0 0.03 0.9 7381.1 25462.7 0.6
Error
Sl 118 108 9.9 7.0 9.2 5.0
CV (%)
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ns, *, ** ***: not significant and significant at 5% and 1% and 0.1%, respectively.
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Table 4- Number of pods per plant, number of seeds per pod and 1000-seed weight in the interactions of drought stress
and cycocel (top) and drought stress and mung bean genotype (bottom)
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pod number per plant
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Grain number per pod

(py5) &ilo Vere (39
1000-seed weight (g)

Drought (el 5t 5 ohoe) JosgSy Lo (el 5t 5 ohoe) gy (il 3t 5 o) oSyl
Cycocel (mg.I") Cycocel (mg.I") Cycocel (mg.I?h)
0 400 800 0 400 800 0 400 800
CWR/50 99.5 h* 112.2g 116.8 f 7171 7.70h 797¢g 43.2h 4844 50.3 f
CWRY.75 1235e 129.2d 132.1d 8.25f 8.73 e 9.08d 52.2e 53.3 de 54.0d
CWR 136.4¢c 1429b 156.2 a 951c 10.01 b 10.69 a 55.8 ¢ 57.2b 60.5a
S S G ) G» o)) GB W)
Drought Hendi Zarbakhsh Hendi Zarbakhsh Hendi Zarbakhsh
CWR/50 105.7e 113.3d 7.46¢e 7.77d 456¢€ 49.1d
CWRY.75 125.0¢c 1315b 8.43¢c 8.94b 525¢c 53.8b
CWR 1446 a 145.7 a 10.04 a 10.10a 57.7a 58.0 a
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* For each trait, means with a common letter do not show a significant difference at the 5% probability level using the least significant difference (LSD) test.
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Fig. 1- Grain yield in mung bean genotypes (right) and the interaction of drought stress and cycocel (left)
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In each section, the averages with a common letter do not show a significant difference at the 5% probability level using the
least significant difference (LSD) test.
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Table 5- Biological yield (g.m) of mung bean at different levels of drought stress (right), cycocel (middle) and different genotypes

(left)

S oy 5 as (i 2 o5 o) JrgSols oy 0 5o g S 3 S os
Drought Biological yield Cycocel (mg.I?h) Biological yield Genotype Biological yield
CWR/50 3386.8 c* 0 37233¢ Hendi 38736b
CWRY/.75 3889.0b 400 3930.3b Zarbakhsh 40326 a

CWR 4583.5a 800 4205.7 a
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* In each factor, means with a common letter do not show a significant difference at the 5% probability level using the least significant difference (LSD) test.
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Table 6- Harvest index (%) in interactions of drought stress and cycocel (top), drought
stress and genotype (middle) and cycocel and genotype (bottom)

o aan (5 32 055 o) s Lo
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Drought Cycocel (mg.I")
0 400 800
CWR/50 19.6i* 245h 26.2¢g
CWRY.75 28.4f 30.8¢e 32.2d
CWR 339¢c 36.5b 40.5a
(S ol Gp o))
Drought Hendi Zarbakhsh
CWR/50 22.0e 24.8d
CWR/.75 29.2¢ 31.7b
CWR 36.8a 37.1a
sy e o))
Cycocel (mg.I"h Hendi Zarbakhsh
0 269¢e 27.7d
400 293¢ 319b
800 31.9b 34.0a
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* In each section, the averages with a common letter do not show a significant difference at the 5%
probability level using the least significant difference (LSD) test.
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