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Introduction \
Drought stress is one of the most i
semi-arid regions of the world. Wat

ﬂin arid and
Gggsses in plants,

olic pr

leading to reduced growth, impaired yield.%}gh‘tress also
increases the production of reactive oxyg i ellular membranes, decreases
photosynthetic pigments, ean is an important legume
crop because of its high nutrigi i i ing ability. However, this

crop is highly sensitive to drou
improving drought toleranci itions. The application of
plant growth regulators s as pac ive strategy for alleviating
drought-induced age! tolerance by enhancing plant water status,
maintaining memb compounds, and strengthening antioxidant
evaluate the effects of paclobutrazol on

filling stages. Therefore,

Agriculture, University of Il
The experiment was arrange a split-plot factorial based on a randomized complete block design with
three replications. ExperimentalPtreatments consisted of three drought stress levels (40, 80, and 120 mm
evaporation from Class A evaporation pan) as the main factor and three levels of paclobutrazol foliar
application (0, 30, and 80 mg L™) along with two mung bean cultivars (Partow and Gohar) as subplot
treatments.

Drought stress treatments were imposed after complete seedling establishment based on cumulative
evaporation from the Class A evaporation pan. Paclobutrazol was sprayed three times at 72-hour intervals.
Physiological and biochemical traits including relative water content, ion leakage, chlorophyll a and b,
carotenoids, proline, soluble sugars, catalase activity, and ascorbate peroxidase activity were measured at
the flowering stage, while grain yield was determined at maturity. Statistical analyses were performed
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using SAS software (Ver. 9.1), and mean comparisons were conducted using the Least Significant
Difference (LSD) test at the 5% probability level.

Results and Discussion

The results indicated that increasing drought stress significantly reduced relative water content,
chlorophyll a, chlorophyll b, carotenoid content, and grain yield in both mung bean cultivars. In contrast,
ion leakage, proline accumulation, soluble sugars, and antioxidant enzyme activities increased under
drought stress conditions. Paclobutrazol application improved physiological and biochemical
characteristics in both cultivars, and the greatest positive effects were observed at 80 mg L™ Foliar
application of paclobutrazol increased relative water content, photosynthetic pigments, proline, soluble
sugars, and the activities of catalase and ascorbate peroxidase enzymes, while reducing ion leakage under
drought stress conditions. The interaction effects of‘ ht stress, p utrazol, and cultivar
demonstrated that cultivar Gohar showed superior performa nder mild and miederate drought stress
conditions in terms of most physiological traits and grain yield. In cqntra: ar Partow exhibited

greater tolerance under severe dro enance o‘hysiological
characteristics and stronger antioxidal i nt en ivities and
a oI-treat\ ants played an

ing membrane stability, and
improving drought tolera

Conclusions
Overall, drought stress adwerse i i i Id of mung bean plants.
However, paclobutrazol app of drought stress. Foliar

application of paclobutrazo i imgroved plant water status, enhanced antioxidant
‘ease ic adj d maintained membrane stability, resulting
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a slas 4 7.21"™ 92.02™ 0.068ns ‘1 W 0.00000014" 0.000035™ 10748.51**
Error a ‘
JoilFsslsl 2 24.23™ 2862.4** 1.078™ 6485.23** 22.19™ 0.0000044* 0.000096" 874.39"
Paclobutrazol
o) 1 0.033" 2.35% 8296.83** 0.000022* 0.000028n° 6755.42"
cultivar
Joilposlsly x (Sis s 4 55.74" 1@ 10480.48**  0.0000031** 0.00084** 18812.93**
Drought stress x Paclobutrazol
o8y X Subd i 2 24.66™ 3g"s 8.1** 989.88"s 0.0000047** 0.0013** 12292.87**
Drought stress x cultivar
oy % oil Fsslsly 219.9& 66.26M 0.106™ 1299.86%* 6325.96** 0.0000035** 0.00085** 9179.13**
Paclobutrazol x cultivar \\
o8y % JoilysslSly x Sus s 21.25M 183.07** 0.054M 3221.62** 17945.11** 0.0000022%* 0.0039** 5983.25*
Drought stress x Paclobutrazolx cultivar
b ls 30 0.399 0.046 97.87 342.21 0.0000003 0.0000046 1807.74
Error b
(M0 3) Sy s s - 11.47 6.68 15.67 6.27 8.15 18.3 4.25
C.V%

Ns: non-significant, * and **: significant at 5% and 1

vel f probability, respectively.
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Figure 3. Interaction effect of drought stress, paclobutrazol, and cultivar on leaf relative water content (D1: 40 mm
evaporation from the evaporation pan, D2: 80 mm evaporation from the evaporation pan, D3: 120 mm evaporation from
the evaporation pan; P0: no paclobutrazol foliar application, P1: 30 mg-L™! paclobutrazol foliar application, P2: 80
mg-L™* paclobutrazol foliar application).
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Figure 9. Interaction effect of drought stress, paclobutrazol, and cultivar on proline content (D1: 40 mm evaporation from
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Figure 10. Interaction effect of drought stress, paclobutrazol, and cultivar on soluble sugars content (D1: 40 mm
evaporation from the evaporation pan, D2: 80 mm evaporation from the evaporation pan, D3: 120 mm evaporation from
the evaporation pan; P0: no paclobutrazol foliar application, P1: 30 mg-L™! paclobutrazol foliar application, P2: 80
mg-L "1 paclobutrazol foliar application).
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