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Effects of geniposide on seed germination and AsA-GSH cycle in root of
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Abstract .

teristics of maize seedlings under saline-alkali stress, Jilong 2 (tolerant to saline-alkali ) and Xinxuan 58 (intolerant to sa-

To explore the effects of geniposide (GD) on the seed germination, morphological and physiological charac-

line-alkali) were used as materials. The effects of GD on seed germination, seedling growth morphology, activities of antioxi-

dant enzymes (APX, GR, MDHAR, DHAR) and contents of antioxidants ( AsA, GSH) in the ascorbate-glutathione ( AsA-

YT B 5. 2020-01-06 GSH) cycle were investigated under 150 mmol/L saline-
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alkali stress ( molar concentration ratio was NaCl :
Na,S0, : NaHCO, : Na,CO,=1:9:9: 1) by hydro-
ponic experiment. The results showed that GD signifi-
cantly promoted seed germination and the growth of
maize seedlings under saline-alkali stress, promoted the
increase of soluble protein and soluble sugar content in
the roots of Jilong 2 and Xinxuan 58, maintained osmotic
adjustment balance in osmotic material accumulation,

improved antioxidant enzyme activity, the content of an-

tioxidant, AsA/GSH and GSH/GSSG. It was found that
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GD could improve the efficiency of AsA/GSH cycle in plant cells and the resistance of maize seedlings under saline-alkali

stress. The results of this study provide theoretical basis for maize production in saline-alkali land in Heilongjiang province.
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P K AR e 2 (T £ 660) FRAE 58 (A
it b6 , f 28 e VT8 A e Rl A RN w]RIE BR T
JrRAE A B A R A AR AL, AR AT A e 4G
S, 0 2 Ak 39 B 41 %A NaCl @ Na, SO, -
NaHCO, : Na,CO,=1:9:9: 1 (EERKEL), fit
RIAF N 5L FFH (GD), GD Ab B R &k &l 5
mg/ L, AN 50 &0 388. 37, i) 16 L = A= b B
BA PR Pt 4 >98%

1.2 KW H*

% HARI MUK B 56 T 2019 4F 6 A EARILk
M KA 2B 220 F 3G A FRAF ST 25 N AT .

IR « 2 ORPRL AR 19 K Fb 7 2R A7 0 75
AFR SR TR W AE 10% YR SRR A1 (NaClo) Hr il
B 2 min, HZEIRK R E WEIFEEIR N EM 8 h 5
BT IR AR LR 2 2 0E40) %
FCE 50 RiFh T, B 4 AAREEAL, B (1) 1/2
Hoagland &£ (CK) ; (2) 5 JE 1 +1/2 Hoagland
BIE(GD) 5 (3) TR IE W +1/2 Hoagland 5 FF K
(SAS) 5 (4) BB A +ER 0% W +1/2 Hoagland & 57
W (SAS+GD) , HUBFH B EN 5 me/L, £h6%
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Z B PO R S — B A i R T AR B
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1R & R 5700 (5 £R 80k FE 3R 3] 150 mmol/L, i
o ER TN E X B G 7 A il ) R =B
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150 mmol/L, F I ANA 50 mmol/LiE& 555 , 8] b A
12 h, GD ¥ i F1ER oy 3 e i 280 J2 R T i 1) i A ik
Ytk . ALFREE 4 d HUREDU S AH R 8B, LR
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FRJER 3K,
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2 RS0

2.1 FEREPEHEWEHHENETEXMFHELZHOZMN
Fay g R KT 1] R R R S X TR
PR BB BT 2 S, A Rl W &
LR R IER TR TP BOR IR F 1 & 1 RE
mFE 1 PR, 5 CK M E, SR aE T 35 T8 2 Ak
58 MR ZEI Kk IR A ZEPR BN B3 TR, ik
58 1 B MR B K T3 e 25 7F SAS+GD AR FET
55 SAS AEBAHEL, 7 e 2 K AFB LA R A R R
TR ZF AR ZEHR B W B =, A 58 1 fin i
ERTH IR 2,
#1 FEFHMSHMETERMTLTS EFRMEFIEYN
ST
Table 1 Effects of geniposide( GD) on the germination vigor, ger-

mination rate and germination index of maize seeds under

saline-alkali stress

B wm R REE gy
w2 CK 53b 89a 32.85b
SAS lle 19¢ 5.90d
SAS+GD 13c 29b 14.37¢
GD 77a 9la 69.45a
Jik K 58 CK 95a 99a 96.00b
SAS 9 llc 9.75d
SAS+GD 33b 39h 39.48¢
GD 93a 97a 107.35a

[7i) — 2] i) — i AP i 5 AN 5] /N 5 - R R R A BB A 0. 05 7K 122
SR, CK:1/2 Hoagland & 5 ( X i) ; SAS: 1/2 Hoagland % 37
+150 mmol/LEEHK ; SAS+GD ; 1/2 Hoagland 7 77 ¥ + 150 mmol/ L
+5 mg/L GD;GD:1/2 Hoagland & F##+5 mg/L GD,

2.2 FERFEEMEBEIHETEXKSERSHEN
W 1R, S CK AR EL, PR & P 4 v e 6



XX 45 RIS X F KRR T8 K AR R AsA-GSH fEFRI5Z IR 845

18 (SAS) Zb ¥4 dJ P i 37 B Eh B a8 0 15, Hont
AR R AR S, i o B AT BR AL, i 255
Kb MR K RIS R A SZ B, ok
58 it KT ARZ T3 b 2; SAS+GD A HA 2008
it R ZEE AR BWOMAIAR ; 5 CK A L, GD &b
PR AR SRR, i R vE R IR R K TR £,
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e RARE L B9 820

W 2 Fi7s , PSR R g AR 4 B 1 52 33 i
e s, 5 CK AL, 35 e 2 FIKIE 58 78 SAS 4b#H
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T, FORGI G ML FORT T S T R T A
HREAG R 0 PR A AR RS EL B S5 i, 5 SAS 4b
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S5 e ie e (M i e O S g R T E
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BN SR R R 4 TR A T R B S T CK
[ SR 3o, ARG LU U 8 3 A0k, X P R oK%
AR AZ BIER B30 A ], GD REA S22 ik i
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Fig.1 Effects of GD on growth morphology of maize under saline-alkali stress for four days

®2 FERIEHFMHBEMETAE4IdERTRE HHRE HERIRE NI

Table 2 Effects of GD on the dry weight, fresh weight, plant height and root-shoot ratio of maize under saline-alkali stress for four days

N i T (g, 3 BF) FRi (g,3 1) e )
fin Abr JisSen=d
Ho 1-3 H T Ho 1 S (em)
H2 CK 4.81+0.37b 2.59+0.13b 0.29+0.040b 0.23+0.040b 52.40+2.48b 0.54+0.04b
SAS 1.63+£0.18d 1.95+0.06¢ 0.19+0.031d 0.15+0.010¢ 41.90+1.93d 1.21£0.17a
SAS+GD 2.44+0.15¢ 2.55+0.13b 0.25+0.021¢ 0.36+0.030b 48.40+1.40¢ 1.04+0.02b
GD 5.89+0.19a 2.95+0.12a 0.37+0.036a 0.22+0.042a 71.60+1.70a 0.50+0.04b
JiktE 58 CK 2.70+0.17b 1.89+0.12b 0.21+0.055b 0.19+0.040b 51.80+1.69a 0.70+0.08b
SAS 0.66+0.13¢c 1.50+0.13b 0.11+0.038¢ 0.18+0.044b 43.50+1.94b 2.39+0.39a
SAS+GD 2.59+0.25b 2.34+0.31a 0.28+0.066h 0.30+0.044a 54.50+2.12a 0.92+0.20b
GD 4.96+0.12a 2.64+0.21a 0.39+0.020a 0.28+0.067a 54.40+1.91a 0.53+0.04b

[7i)— 1 ] — fin A J AN ) /NG S B R R AR BRIEIAE 0.05 7K 225 %5, CK(SAS SAS+GD (GD AbBH A5 W3k 1 3,

AT PR S B A 38. 2% 1 41. 5%, 35 e

24 FEFEXHEMETERREATBEEERR

[RANFRENE S =R RN

VE Ry E B2 33 U8 0 Wy o3 RN SR I, mT s
B P X 9] R ) A L P A R £ 2 R A 2
AR, R 2 iR, fEEh e R, 5 CK ML,
oo 2 Al PR 1 B 66. 42% , fik)E 58 T
TPk B BT B PR AR 48. 2%, 5 SAS A HEAH L,
SAS+GD AbBEF %5 o 2 Rk 58 F K4 &

2 MR Al R A SO IR B 2 R 58 i &
AR T A E N 3 i GD BB IS 2B AR Ak
T3 X RO R T A, AT A PR e A
Wi F45 k) BAA HEAE M, a5 CK
FHEE, 5 e 2 AT PR B AR 5 25. 1%, FikJE 58 FEAIK
26.4% ., 5 SAS AbFRAHLL , 76 SAS+GD AL FEF PR b
FhaT v 0 B i A R 19. 1% R 37. 2%, 2 7
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Fig.2 Effects of GD on soluble protein and soluble sugar content in roots of maize under saline-alkali stress for four days
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Fig.3 Effects of GD on the activities of APX, GR, DHAR and MDHAR in roots of maize under saline-alkali stress for four days
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Fig.4 Effects of GD on the content of AsA and AsA/DHA in roots of maize under saline-alkali stress for four days
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Fig.5 Effects of GD on the content of GSH and GSH/GSSG in roots of maize under saline-alkali stress for four days
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