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Abstract: Drought is one of the major environmental stresses affecting forage planting and productivity in the alpine areas. Abscisic
acid (ABA), a plant hormone, plays a critical role in regulating plant growth, development, and responses to environmental stresses.
In this study, seeds of the alpine forage species Onobrychis viciifolia were subjected to different concentrations of ABA soaking treat-
ments and then exposed to drought stress simulated by 10% polyethylene glycol (PEG6000) in a controlled indoor environment. The
germination indices and physiological characteristics of early seedlings were measured and analyzed to investigate the effects of exo-
genous ABA soaking on seed germination and early seedling growth under drought conditions. The results indicated that drought
stress significantly inhibited the germination rate, germination potential, germination index, and vigor index of O. viciifolia seeds.
Pretreatment with low-concentration ABA, particularly 5 mg-L™" and 10 mg-L™" significantly improved these germination parameters.
Additionally, pre-soaking seeds with 10 mg-L™ ABA significantly increased the primary root elongation and root-shoot ratio. The
activity of antioxidant enzymes, such as superoxide dismutase, peroxidase, and catalase, was significantly increased in the 10 mg-L'
ABA-treated group, indicating enhanced antioxidant defense mechanisms. The content of osmotic regulatory substances, including
proline also increased, suggesting improved osmoregulation and cellular protection under drought stress. However, higher concentra-
tions of ABA (>20 mg-L ") did not show any significant positive effects on seed germination or early seedling growth under drought
conditions. In some cases, higher concentrations of ABA even slightly inhibited germination, possibly due to overstimulation of stress
responses or toxicity. In conclusion, appropriate concentrations of ABA soaking can enhance the germination characteristics of O. vi-
ciifolia seeds under drought stress and effectively mitigate oxidative damage to early seedlings. The results of this study provide a the-

oretical basis for promoting the production of high-quality forage grasses in arid regions.

Keywords: Onobrychis viciifolia; Drought stress; Abscisic acid; Seed germination; Seedling growth
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Fig. 1

Effect of ABA seed-soaking on germination of Onobrychis viciifolia seeds under drought stress

ARIR NG -4 3 R 4b B jE] 22 5% i 3% (P<0.05). CK is the control; DR is the drought stress treatment; Al to A6 are treatments of 1, 5, 10, 20, 40, and 80

mg-L"' ABA seed-soaking under drought strrss, respectively. Different lowercase letters indicate significant differences among treatments (P<0.05).
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Fig. 2 Effect of ABA seed-soaking on early seedlings phenotype of Onobrychis viciifolia under drought stress

CK Jy %} 18, DR T R b 51, A1 % A6 2318 T R F 1 mgL™,

5mgLl”, 10mgL", 20 mg-L™", 40 mg-L™" Fl 80 mg- L' ABA 3= F 4t

#fl, CK is the control; DR is the drought stress treatment; Al to A6 are treatments of 1, 5, 10, 20, 40, and 80 mg-L’1 ABA seed-soaking under drought stress,

respectively.
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Fig.3 Effect of ABA seed-soaking on the primary root length, root/shoot ratio and chlorophyll content of early seedlings of
Onobrychis viciifolia under drought stress

CK % B8, DR T S8 402, A1 ZE A6 A T RH3E T 1mgL ', 5mgLl', 10mgL"', 20mgL", 40 mgL"' Fl 80 mg'L"' ABA J&#h4b

H, R[] /NG B R A B 8] 25 57 8 3 (P<0.05). CK is the control; DR is the drought stress treatment; A1l to A6 are treatments of 1, 5, 10, 20, 40, and 80

mg-L ' ABA seed-soaking under drought stress, respectively. Different lowercase letters indicate significant differences among treatments (P<0.05).
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Fig. 4 Effect of ABA seed-soaking on the apical cell death of Onobrychis viciifolia seedlings under drought stress
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#l, CK is the control; DR is the drought stress treatment; Al to A6 are treatments of 1, 5, 10, 20, 40, and 80 mg~L" ABA seed-soaking under drought stress,

respectively.
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Fig. 5 Effect of ABA seed-soaking on oxides level and activities of antioxidant enzymes of Onobrychis viciifolia seedlings under

drought stress
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trol; DR is the drought stress treatment; Al to A6 are treatments of 1, 5, 10, 20, 40, and 80 mg-L™' ABA seed-soaking under drought stress, respectively. Differ-

ent lowercase letters indicate significant differences among treatments (P<0.05).
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A RE 3 PR AR S A ) 2, X T 4 20 0 58
LI SR & FANGRE R I ey I S D R R A
P A E AR, RIS, o 4T 4 s H Al 0 1 4
S CE A TR N T AT T 18 2R 48, W BR AR IR N
if Z2 BT M S BT, DA R A0 P AR
RSP, IR ERE RANE ABA fEiRm i E T R4
PET B A AL BT P, I RE AT R0 il 1 v A Ko 4R
A E Y B BRI 4 SR — 8, T
HAE 10 mg- L 'ABA kb B R, 2l fo i S AL B SOD
POD Al CAT i 1 i 3% $2 i, 8 ABA Kb B 41 1
1 4b 317 A AN [m), B R RE A R0 = P A AL T Y
T, I gk — 2D g s AR 0 T 530 14 B 1 AE

FAh, IRV N EERN BB Y Rz —,
Aok DR A 200 1) 5 7K B B T SR R R ) A T 1Y
AR AR, ARWFSE & BLAE 10 mg L 'ABA ZbHEF,
(ERTE A RN e i g = S S OO E S EANSA
T T RE T R IEE S &R BABRWMAEN . Jf
FLHT AT % B, 6 EL B 9 AP ABA 3 i 42
2B (Camellia sinensis)™ FH % (Ipomoea batatas)™”
MY 2R & A T 1 X SERE ) T R, SR T 4
B B G R R AT e SR AN ABA 22 i AE YY)
TR Z—.

4 ZHig

F 2R, MRH E ABA (5~10 mg-L ) 12 F A
02 B v £ R I A SR [ T LA
52T T R E T R A T A AL B 1, A AL
T 53 200 b P 2o 5 ) 3 1 R SR A A T I, TR AR
AN MBAC T, 2 5 200 o 5 1) 5 P RN OE B A 7B
BIE, T 50 80 w0 o R R TR
ABA (>20 mg-L") 12 Fft &b B - Fl 7 85 & A4 i B
BAERARE . Wk, & TR E (5~10 mgL™) Y
ABA 2P REHE AT SO0 T 5 X 41 R kR4
HiAE R 52, 53X — 45 5 Sy e SRR 1 5 DX
PERAE SR T EZE S KR
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