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Effect of exogenous allantoin on common bean seed germination and re-
sistance under alkali stress

ZHANG Chen, LIU Chang, FENG Guojun, LIU Dajun, YAN Zhishan, ZHANG Taifeng, YANG Xiaoxu
(College of Modern Agriculture and Ecological Environment, Heilongjiang University, Harbin 150080, China)

Abstract: To explore the effects of allantoin on seed germination and physiological characteristics of common bean
under alkali stress, the alkali-sensitive common bean variety Jinguan was used as the experimental material in this study.
Based on the screening of sensitive alkali stress concentration and suitable allantoin soaking concentration, distilled water
soaking + distilled water germination culture control ( CK) , distilled water soaking + 40 mmol/L. NaHCO, germination cul-

ture treatment (S), 2 mmol/L allantoin soaking + 40

S B 89 .2025-04-14 mmol/L. NaHCO, germination culture treatment ( S+All )

BT  BIITH [ A 75 7 AR5 751 H (YQ2024C046) ; were set. The contents of soluble protein, soluble sugar,
FVL 2 “ A 75 75 4E O 3L R BR 5T S R R mi A proline and other osmotic adjustment substances in com-
(YQJH2024198) 5 & e 1178 5 45 24 W SE AR B ol 45 21 35 H mon bean seeds, the activities of antioxidant enzymes such
(2024-KYYWF-0110) as superoxide dismutase (SOD) , peroxidase ( POD) and

EERANA K B(1999-) o, INRFERZ N, W05, TENE catalase (CAT) , the production rate of superoxide anion
SR H P BRI B AN B 5T, (E-mail ) 3086630848 @ free radical (0,”) and the content of malondialdehyde
qq.com (MDA) in cotyledons of common bean seeds were meas-

BHRAEE :AIBEN, (E-mail) sunny19880106@ 126.com ured at 12 h, 24 h, 36 h, 48 h, 60 h and 72 h after cul-
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ture. The results showed that the germination potential and germination rate of seeds treated with 2 mmol/L allantoin were

17.71% and 17. 76% higher than those of distilled water treatment, respectively, which alleviated alkaline stress during the

germination of common bean seeds. The soluble protein content, soluble sugar content, proline content in common bean

seeds, and O, production rate and MDA content of the cotyledons of bean seeds treated with S at 12-72 h after culture

were generally higher than those of CK, while the antioxidant enzyme activity was generally lower than that of CK in cotyle-

dons of common bean. The soluble protein content, soluble sugar content, proline content in common bean seeds and an-

tioxidant enzyme activity in cotyledons of common bean of S+All treatment were higher than those of S treatment, while the

0, production rate and MDA content in cotyledons of common bean were lower than those of S treatment. The results of

this study provide a basis for the application of allantoin in bean planting under alkaline stress.
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ML 10 K7, BRI 3 WS, 43 A B SR ML i AAH
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SRIGHEEFRILE T 25 CREFRA b TS & 2R
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TIHATIRFPAL B, RANS 24 b BUE ¥R Al
ARZ R IEAR A IR LA BRI 30 Kr,3 HEX
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FIHH Excel 2021 B30 47 88 ge 1+ S B il

1, R SPSS 27 8417 AS [l b B ) 25 S f 35 1
I3 (P<0.05)

2 ZER55HT

2.1 ARERE NaHCO, & R Xk 2 fiFE & B =0

ARV B NaHCO 75 2 Pl B i i 3 57 % 52
Fh¥- 0 & R A 500, 28 TR KR A R T 1 57
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F1 TRRERERMEME TREHLHOHMN

Table 1 Effect of different allantoin concentrations on common

bean germination under alkali stress

IREER IR R REFH
(mmol/L) (%) (%)
0(CK) 53.82+1.81b 73.42+2.30b
1 59.63+2.79ab 81.67£10.13a
2 63.35£1.35a 86.39+1.3%
3 62.81x6.07ab 86.00+0a
4 61.67+2.88ah 82.50+2.50a

[7) 51 B8 5 AN ) /N = B3R R AR PR W) 2 57 1238 (P<0. 05)
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12 h.24 h 48 h.60 h.72 h A& P 2 il
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10.23% , 5537 )5 12 h .36 h 48 h 60 h.72 h &R
SHE I CK BN 12.45% 33.42% . 22.10% .
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BRI I 35 FE AN PR S 12 ~ 72 h S SR T i P
TE AEEEARSE MARTEHEES T
CK, Hrp 1355 12 h .24 h 36 h 48 h .60 h 72 h
A PERE S B 9 CK B 16. 67% . 34. 18% |
6.10% .6.78% . 15.83% . 15.81%, }i 3% J5 12 h,
24 h 36 h 48 h .60 h .72 h A &M P 2 il
e CK 3 hn 11.14% . 17.57% . 3.44% . 14.17% |
12.17% 14.89% , 55 5% J5 12 h. 24 h 36 h 48 h,
60 h.72 h i Z 2 & & 53 ) btk CK 3% i 14. 80% .
6.03% 35.09% .27. 10% .68. 47% .18.94% , [FFE,
2 mmol/LJR FE K IZFh +40 mmol/Lg jk 10 13 11 1% 57
AEFR12~72 h DA AT PR & & IR R P
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Fig.1 Effects of different treatments on soluble sugar content, soluble protein content and proline content of common bean seeds
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Fig.2 Effects of different treatments on the activities of superoxide dismutase (SOD) , peroxidase (POD) and catalase (CAT) in the coty-

ledons of Phaseolus vulgaris L.
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Fig.3 Effects of different treatments on superoxide anion free radical (O, ) and malondialdehyde (MDA ) contents in common bean coty-

ledons
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