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Table 1 Effects of exogenous EBR on seed germination and seedling growth of alfalfa under NaCl stress
_ b FH
EiERy i -
CK NaCl EBR NaCl+EBR
& Y 3 E 91. 00 2. 00 61.33+£2.08° 91.67+£2.52° 77.33+2.52
B v 7 89. 0042. 00 48.67£2.52¢ 89. 67+ 2. 08* 62.67£2.08"
KR/ % 35 97.3341. 53" 68.33+2.52¢ 97.6741. 53" 82.33+2.08"
B v 75 95. 67+£2. 08" 56.00E2. 65° 96.33+£2.52° 73.67+1.53
KIEEE Y 35 173.26+5. 64° 105. 46 5. 13¢ 176.83+11.13" 140. 74+11. 20"
[/ASRER = 166. 6445, 81° 81. 4145, 86° 168. 8749, 83¢ 123.5549. 73"
L 8 hE 3B 47.57+2.15° 20.56+1. 89° 48. 6542, 24" 35.38+2. 27
B v 7 44.91+1. 69 13.5941.67¢ 44, 56+2. 19 30.24+1.91°
M E/em R 3 E 2.834+0. 29 1.6940. 29¢ 2.84+0. 33¢ 2.3540. 29
B v 15 2.5240. 28" 1.314+0. 26¢ 2.5440. 26 1.92+0.29"
W /em 3 E 3.7340. 32 1.752+0. 35¢ 3.680. 33° 2.4940. 39
[ASNE T 3.5940. 33" 1.3140. 34¢ 3.6540. 37" 2.1740. 45"
WRWEH/(ugg ' +hH HE3IS 234.03+8.20° 104.0247. 31¢ 235.35+11.51° 173.68+8.03"
AREE = 217.80+8.79° 95.75+10. 23° 227.67+10. 42° 153.5047. 34"
FT&E/(mg+ H D T3 e 2.794+0. 14 1.8540. 12¢ 2.83+0.11° 2.36+0.19"
B o T AE 2.6440.13° 1.5840.17¢ 2.6940.19° 1.99+0.13"

1 CK X B (ZE 48 7K ) 3 NaCl: 150 mmol/L NaCl; EBR:0. 1 pmol/L EBR; NaCl+ EBR: 150 mmol/L NaCl+0. 1 pmol/L EBR,
[R1 AT BB G A [F) 2 B 3R 0R 25 7 i 2 (P<<0. 05) , T[]
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Table 2 Effects of exogenous EBR on osmotic regulation of alfalfa seeds during germination under NaCl stress
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AL me .
. gre A NER 5.4540. 34" 4.074+0. 33¢ 5.90+0.47" 6.9340.58"
. hE 38 18.9742.02% 10. 74£2. 29¢ 20.3441. 60° 15.8841. 74"
B EPERE/ (mmol » g ! FW) T ) i ) |
e & fE 22,2141, 97° 12.7242. 06 24.2241. 62° 18.2741.78"
N e B FE 35 10.984+0.67° 9.9041. 06° 15.66+0. 82° 13.46+0. 70
B &R/ (pmol = g ' FW) R , _ v
Mer 45 13.2940.77¢ 12.3240. 66° 18.70=£0. 72° 15.4441. 05"
UK SRR E /(5278 » min ! FW) HE 35 0.96+0.12 1.53+0.11° 0.9740.17" 0.65%0. 14°
7 Pk Y1 * min
B, o A 1.16+0. 15" 1.58+0. 20° 1.20+0.17" 0.8240.17¢
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AR IR A AR A A R A AN R R 4 A N

<<0.05), IGO0, JOH" \H,0,) #l MDA % & i
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A BT PR A A it ol AR P T ST T 3 R T
FUKF T B E R (P>>0.05), 150 mmol/L NaCl
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Table 3 Effects of exogenous EBR on antioxidant enzyme activity and active oxygen level of alfalfa seedlings under NaCl stress

- b FH
i i A B

CK NaCl EBR NaCl+EBR
SOD 5 1 P 3B 123.71+11. 72" 86.66+10. 41° 124.68+15.01° 176.55+9. 78
/(U =gt FW) W b 131. 15+ 11, 23 88.0149. 96° 128. 2210, 97 178. 48+ 10. 30°
APX & ti/<mmol H, 0, « B35 2.9840.23" 2.2540. 30° 3.0140. 24" 3.6840. 29"
min ' * mg~' protein) A= E 3.1240.21° 2.6840. 20° 3.2440. 26" 3.9640.32°
GPX i ﬁ/(mmol H, O, « FH 35S 4,12+0. 23" 3.0340. 20° 4.02+0. 34" 5.0940. 29
min~' ¢« mg ' protein) B, v 4 3.5740. 38" 2.84+0.20° 3.7140. 26" 4,49+0. 33°
CAT {ﬁri/(mmol H,0, - CENE R 157.21413. 76" 118. 334 14. 46° 157. 39414, 44" 225.78+12.98"
min~' + mg ' protein) AN 171.67+10.93" 124.22+11.67¢ 185.00+12. 94" 246.06+11.55°
O, "~ PR R NSRS 3.660.18° 4.9140. 47 3.7040. 29¢ 4.1940. 25"
/(umol + min~! « g ' FW) A REE 6.2240.31° 9.144+0. 54° 6.18=+0. 36° 7.2240. 42
OH - & & P 3B 872.33+42.89°  1240.17+47.75*  815.75452.29¢ 1 035.67+68.54"
/(A + 1000« g7' FW) BerpErfs 1 134.474+58.66¢ 1485.75+77.93* 1 167.80+E57.57¢ 1322.42+52. 62"
H,0, &4 P 3B 3.54+0. 29° 6.13+0. 70" 3.6140. 32° 4.6740.30"
/(pmol « g=' FW) B o 7 4.2040. 20° 7.87+0.75° 4.3440.43° 5.640. 34"
MDA % 5t P 3B 6.360.52° 12.04+0.77° 6.08=0. 76° 7.97-+0.63"
/(pmol + g1 FW) Bl v 7 6.80+0. 32¢ 13. 9840, 94° 6. 6440, 49¢ 8.5640. 64"
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EBR XK (15 C) 38 T BOARR 1 i i & £ B A W
FEW AR EER. F RS P, 0. 05 mg/L
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AE 6 ZE M AR (15 °C) X oK Ff 7 A JB 36 43 3 0 6K
Tl 1 R 28 23R K G B I PR i ARG B bR T i T Y
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RARUER Y& R 3 = Y R e S N )
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BH ,0. 005 mg/L #MJE EBR g i 2375 250 mmol/L
NaCl Jifp38 T 248 A B 22 R 4Jy i 0 il 2R T v PR
AEEEA SR, ERPRER S E AR R —
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Physiological responses of Medicago sativa seed
germination induced by exogenous 2 ,4-
epibrassinolide under salt stress

KOU Jiang-tao

(College of Life Sciences and Environmental Resources ,Yichun University/Key Laboratory
of Controlling and Regulating of Crop Growth and Development of Jiangxi
Province,Yichun 336000,China)

Abstract: The effect of exogenous 2,4-epibrassinolide (EBR,0.1 pmol/L) on seed germination and physio-
logical responses of alfalfa (Medicago sativa cv. Longzhong and Zhongmu No. 3) under NaCl stress (150
mmol/L.) were studied in order to clarify the physiological mechanism of alfalfa seed germination induced by ex-
ogenous BRs under salt stress. The results showed that 1) Under NaCl stress, the seed germination and seedling
growth of two varieties were significantly inhibited, during seed germination,the activity of proteolytic enzyme
increased significantly,and the content of soluble protein and soluble sugar decreased significantly, the activities
of superoxide dismutase (SOD), glutathione peroxidase (GPX), ascorbic acid peroxidase ( APX) and catalase
(CAT) decreased significantly,and the accumulation of superoxide anion radicals (O, ") ,hydroxyl radicals (OH
* ) ,hydrogen peroxide (H,,) and malondialdehyde (MDA) increased significantly. 2) Under NaCl stress, the
addition of exogenous EBR significantly promoted the seed germination rate and germination potential of two
varieties,and significantly increased the germination index, activity index, seedling height, root length, root ac-
tivity and seedling dry weight of the seeds. During the germination process, the activity of proteolytic enzyme de-
creased significantly, soluble sugar and soluble sugar decreased significantly. The activities of SOD,GPX, APX
and CAT were significantly increased, while the contents of O, " ,OH « H; O, and MDA were significantly de-
creased. The results indicated that exogenous EBR could effectively alleviate the inhibition of NaCl stress on
seed germination and seedling growth of alfalfa, maintain the normal physiological and biochemical metabolism
process of alfalfa seed germination,reduce the damage caused by osmotic stress and oxidative stress,and improve
the salt tolerance of alfalfa in seed germination period.

Key words: Medicago sativa ; NaCl stress;2,4-epibrassinolide; seed germination



