Aok Ha AR AR K ZZER (B AB2EHO Vol. 40 No. 4
2012 4 4 H Journal of Northwest A&F University(Nat. Sci. Ed.) Apr. 2012

) £ Y BB ) 2012-03-21 1750
[ & i bk - http: //www. enki. net/kems/detail/61. 1390. S. 20120321. 1750. 023. html

KRG EEIHRIRE TEE M FH & 0
2 e A IR R IR R I

LB KA a2 B, Wb IR 430056)

[H# ZE]1 [HY FFRAMNEAKGER SA) XTI M8 5040 T 22 SR F i1 & gl i B SR n s . L k] %
FZERKER R L F 8 T 15,20,25,30,35,40 CHEIRBFFRA DRI 4 d WHIE K 88, 7 d P 25 3 Rk
ZERR BB R 2R L E ARG AR B 1 e LS R A W R IR . 43 0.0.5,1.0,1.5,2.0,2. 5 mmol/L ) SA 21
RGR T AREHEAT SR WU R TR 15 CL AR KR B TR 20 °C L4 d I R ZFE L 7 d I k2
REFIRE, 2 F B E 4 i SRR P R (MDA & i it R (SOD) FE A Ak 4 B AL Bl (POD) 1& P . K45
Y (D F G FH &S AR 25~35 C, (RIRMMNAE T, BESME SA W B A3 R BT R I & 2R R R ZFH.
RHHEBL T4 i POD A SOD i M3 558 LR TR AR L34 . 78 SA ¥R 1.5 mmol/L ik e KAH T
MDA %t 2 BT IRE LA B MBS E T AR RS BEAR SAREZHZFARE. (48] Jbx
AP RGN R MR E R R E25~35 C. SN SA RRIE B A T MBI KB ELD L5
mmol/L FH.

(X1 22T ARENNA s KGR s HUIEME ; B F 1 & 5 A= BLARAE

[(hESZEE] S643.9 [XifFRiR®E] A [XZF|EHS] 1671-9387(2012)04-0205-05

Effects of salicylic acid on the germination of velvetbean seeds and
phyological characteristics of velvetbean seedlings under cold stress

ZHANG Feng-yin, LEI Gang,ZHANG Ping,SUN Cai-yun

(College of Life Science . Jianghan University sWuhan . Hubei 430056 , China)

Abstract: [Objective] The research was carried out to study the effects of salicylic acid (SA) on the
germination of velvetbean seeds and physiological characteristics of the velvetbean seedling under cold
stress. [Method] The velvetbean seeds were soaked with distilled water and cultured in the temperature-
controlled culture box at 15,20,25,30,35 and 40 “C,respectively. The germination vigor was measured af-
ter 4 days. The germination rate, germination index, and stem length, root length and number of lateral
roots of the seedlings were measured after 7 days to determine the optimum germination temperature. The
seeds were soaked with different concentrations (0,0.5,1.0,1.5,2.0 and 2.5 mmol/L)of SA. The germi-
nation temperature was controlled at 15 °C and the growth temperature of the seedlings was controlled at
20 °C. The germination vigor was measured after 4 days. The germination rate and germination index were
determined after 7 days. Chlorophyll content, MDA content, SOD activity and POD activity of the seedlings

were determined at two-leaf stage. [Result) (1) The suitable temperature for germination of the velvetbeen
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seeds was 25— 35 ‘C. (2) Under cold stress, with the increase of exogenous SA concentrations,the germi-

nation rate, germination vigor, germination index, and activities of POD and SOD in the seedling leaves

showed the trend of increase first and then the trend of decrease,but MDA content decreased first and then

increased. There were no significant differences in Chlorophyll contents among different SA concentra-

tions. [Conclusion]) In practice, the germination temperature for the velvetbean seeds should be controlled

between 25— 35 “C. SA can increase the chilling resistance of the velvetbean and the optimum treatment

concentration of SA is 1.5 mmol/L.

Key words: velvetbean; cold stress; salicylic acid; chilling resistance; seed germination; physiological

characteristics
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Table 1 Effects of different temperatures on germination of velvetbean seeds during germination
WA/ C REHH % KRR/ % REFTREL
Temperature Germination vigor Germination rate Germination index

15 13.3d 67.4 ¢ 8.77 ¢
20 25.6 ¢ 83.3 b 14.38 ¢
25 87.8 a 97.8 a 36.43 b
30 92.2 a 95.6 a 32.27 b
35 96.7 a 96.7 a 50. 64 a
40 65.7 b 51.1¢ 33.05 b

VE < [ 91 B I 4 ) /N5 76 7 A B ) 2 S 83 (P<<0, 05)

TN

Note: Significant differences(P<C0. 05)among treatments in the same column are indicated by different small letters. The following tables

are the same,.
2.1.2 oG ARG Ha R ETY N
WAEK SIREARBVCR, Gk EMT 25 805 T
30 T ZEM AR CGERO ¥ 32 3 B M, 25 F1 30
CTTFMHEREFADE  BAFTHERKNGEE N
15 F1 20 CL fEMIRE T B & 7 d M F I 3%cA K il
HzE, mid FERAERK(ERK BIREZ 25~35

CHRREBERNETH EREEZERARZE; YR
FE T 35 SR T 25 Cf, FARM A K32 2k &
FIH . 15,20 A1 40 CFEEE LI AR K B MR,
M7E 25~35 'C TR T4 MK R MR, 3L
35 CHIMMIMR R Z ., S5R RO ERKNE
HIREE N 25~35 C,

x2 BRENBEHEHEKNZMN

Table 2 Effects of different temperatures on the growth of velvetbean seedlings during germination

R/ C K /em FEMRK/cm AR £
Temperature Stem length Main root length Number of lateral roots
15 0~ 1.4 cC 0*
20 0* 3.8 bB 0*
25 4.8 a 10. 1 aA 23 ab
30 4.6 a 10.1 aA 22 b
35 2.7b 10. 0 aA 25 a
40 1.1c¢ 1.4 cC 0

T« [ 5B 5 AR S R K 5 0 R 22 S0 2 (P<T0. 01) 5 % R iz B A 6L 36 76 7] 51 B4 1 Ge e M v o

Note: Significant differences( P<C0. 01)among treatments in the same column are indicated by different capital letters. * indicates that the

data are excluded in the statistical analysis of the data in the same column.

2.2 SME SAMMRIRMIE TEEM FIELZHN M
2% 3 Al FEARIEL A T L BEAR IR SA MR Y

RBER RGN T 1Y S 2R R ZF R AR AU

AT R AR R 22 e H, B LA 1.5 mmol/L

SA Kb B fe s LB Y R 2 R R R 2R B
XFHR S R T 34, 7%, 17. 6% F1 12. 17% . 4%

WL AR SA RE S i B2 SRR T 0T & B AR B 38 1Y
fEFEEH R FI R HBEMWEEL 1.5
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Table 3 Effects of exogenous SA at different concentrations on the germination of velvetbean under low temperature stress

SA/(mmol « L™ 1) . Zi%ﬁ‘/% . Ziﬁ}:/% \ kﬁ#ﬂb;&
Germination vigor Germination rate Germination index
0(CK) 13.3d 67.4 c 8.77 ¢
0.5 24.7 ¢ 70. 3 be 13.87 b
1.0 32.0b 75.5 b 14.18 b
1.5 48.0 a 85.0 a 20.94 a
2.0 37.0 b 58.7 cd 15.37 b
2.5 36.7b 54.3d 14.74 b
2.3 SMESAMREMETREHEEERFERN LIE i BEAMIR SA W EZ R K, G 4 b

=AU

W) 8 A2 AR 30 1 R — 2 A R R 532
BN . R 20 B ol R A AR, 33
MDA JE B Jf 2, MDA & & 09 & 1% /] L e 41
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S A MDA F o, SRR B SA AT LI %
AP I8 Jolp 360 %55 B T &0y AN M RE A 0 5 2 SA VR
it 2 mmol/L B, MDA % 1 S 117 326 %7 35 . 156 9 2
WeFE SA IR T ¥ 5 6 FE T4 1 M 4 i R Y 1
=54

= o

SOD A1 POD J2 4 4y 40 id /i i) 55 22 0 3 iy, H
AT LAY BR AR AR L 0 B e B Lk R A1
PR 200 i 58 ) 5 B P o 2 e AR 0 58 B L
P RUATE SRy PR ) B 50 T B 2R B AR . Rk 4 T

SOD # POD i 4 4 52 % b FH 5 T B 0y 28 1k e 3,
H¥HLL 1.5 mmol/L SA &b ¥ fz & , i 22 5 4 i it
R SOD FI POD {ifi 4 Lo % B8 43 5l $2 i 7 72. 706 Fl
26.9% 48] 1.5 mmol/L ) SA REAT A% Hh 2 fif (1% i
o8 X 22 S 4 A9 405 F 5 2. 5 mmol/L SA &b BRI 4h
Hi - POD 36 P 5 2 1 T %0 BR 350 W 0 ok B2 19 SA
TR T 5 Jom i AV Ui 3 6 22 2 A0y 1 1 3 5

2 3R B e 10 T A R 2 S e I A B P
W EEERZ — SRR IAHEI LR,
R B 38 AT BEARAE 0 1A BT B A R W
ZH L I SRR R F . R 4 AT LUE A [ v
BERIAMIR SA X G A b i s R Y S R
2SR E UL FEALRE A T . 0. 5~2. 5 mmol/L
SA X G4 v it G PR A B Y ok AR
s

F 4 AERENMNESAIREDE TESHHEEEHENZI
Table 4 Effects of exogenous SA at different concentrations on the physiological characteristics

of the velvetbean seedlings under cold stress

MDA 4t/ POD {4/ SOD i 1/ 2 2 i/
SA/(mmol « L™1) (pmol « g~ 1) (Usg ' emin 1) (UegH (mgeg b
MDA content POD ctivity SOD activity Content of chlorophyll
0(CK) 4.121 b 714.039 b 52.310 ¢ 42.033 a
0.5 3.895 b 750.419 b 64.552 be 43.733 a
1.0 3.130 ¢ 786.079 b 72.289 b 41.267 a
1.5 3.316 ¢ 905. 860 a 90. 341 a 45.500 a
2.0 4. 250 ba 728.783 b 68.673 b 48. 800 a
2.5 4.600 a 568.177 ¢ 66.285 b 41.200 a

3 shik 5

3.1 REMTFHANERRE

Tt 1B R SR AE— R P BRI Z 5 T 2047 A 2R B AR
eIk AR T 0 R A ) OC AR L BT LR
TE—E MR Z T AR R ZET . ARBFFE 4 R &
W75 15~40 C AT T B M 7888 & . (H 4l
JEART 25 CH il M 9 35 1k R AIG i 48 B 1

TR A B A K B ZE 5 2 2O 40 T A
32 (e it 38 51 S Tl AR AR A 0 i Bl sl A
e o5 A v il 5 | 7 I A 9 M B R A A B 0 AR IR
SR AR E Ny 25~35 CHY B 5 R ZF R K
ZFARE R BAi A KA Il 2R SR Y
W 25~35 C. — ok UL Bl i SR 1
S W5 LR S (2545) CUY L B R R T B A
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A B DX A R — P T B R G W R R
JE B b BRAE FE— P 109 55 T 5 52 e X 1 W o
REEEIRENE S EY AR E X, Wik, 753
B R B A 7 e K A B I Y B B IR RS AT
REFEHITE 25~35 °C X AR BEA R TPl i . e
KB REEEE AW,
3.2 SMNESAMBEEHEMNZIE

ABFFEaE R ML 1. 0~1. 5 mmol/L ) SA
5 BB 7 AR W 38 X B SR i R Y e L AR
BGR TR RIK KR R R 25 48 R
X AP BN AR R B AR I AR Y B
AR — 0, LA, SA IS T 4R B 3 G 4 R
POD 1 SOD {7 . FEAR MDA & &, 30 i 48 g i
(2o A A R S PR3 20 i IS 7 S 1 DT A 22 15 4))
B P PTFEPE AR AT Lok L X 5 AT FE SA X AT
FINZZDS B2 30T R B i 2 B i B 9 R
I EE — 3. (N R AR ) B R — A B AS ]
Fp o SA B35 B A — 8 22 5, W EE 5 R HRC
MIE B E ¥ 1.5 mmol/L, 8E %K 2. 0
mmol/ LM 1 68 A T R 5 B AL T4 B oA
0.05~0.1 F10.1~0. 5 mmol/L", Pt 7E 4 7=
S e AR A LA 1 AR A b 2SR R 3 R R 1Y
SA W B X FE A BE T A R £ 5 A ) R ST IE MR

IR Foih 360 P TR O B €8 3 A B 4 o i SR
LR BEOLARE N AR, 75 R M
T ANIE SA REAE AR AR K Al R i AR
Eo . EAMRAM,0.5~2.5 mmol/L SA
WK W E R ST PR E i,
P A, SA XoF IS 255 S 11 5% W 1T BB A AS [R] 1) A
Wb RIS F XA R — LR,

M2 AR SA R R T PLIETERE . R I
SA R HF R TR T &k, 82 & 4 ik e SOD Ml
POD 5 201 i 5 07 3 g 0% 1 B ARk i MDA & &,
HE A EELL 1.5 mmol/L K.
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