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Physiological response of Astragalus fenzelianus
and Vicia amoena to low temperature stress

MA Zheng-Hua! , WANG Liu-Ying?, SONG Wei-Xiu!

( 1. Agriculture and Animal Husbandry College, Qinghai University, Xining 810003, China; 2. Academy
of Animal and Vertrinary Sciences, Qinghai University, Xining 810003, China )

Abstract. Effects of low temperature stress on physiological characteristics of A. fenzelianus seedlings and V. amoena
seedlings were studied. The results showed that the conductance rate, the soluble sugar content, the proline content
and the SOD activity were increased. Taking the conductance rate and the content of soluble sugar as index, the in-
creased degree in A. fenzelianus seedlings was significantly lower than that of V. amoena seedlings at 5 “C and signifi-
cantly higher than that of V. amoena seedlings in -5 “C contracted with the 5 °C ; taking the proline content as index,
the increased degree in A. fenzelianus seedlings is significantly higher than that of V. amoena seedlings at 5 °C and
significantly lower than that of V. amoena seedlings in -5 °C contracted with the 5 ‘C ;taking the SOD activity as in-
dex,the increased degree of A. fenzelianus seedlings was significantly higher than that of V. amoena seedlings at 5 °C
and in 5 °C contracted with the -5 °C. Integrating the physiological characteristic indices, it was considered thatA.
fenzelianus seedlings showed stronger cold resistance ability to low temperature than V. amoena seedlings. It’s
therefore concluded that these two kinds of seedings responds differently to low temperature in terms of physiological
characteristics and the conductance rate,and the content of soluble sugar is more sensitive to low temperature.
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Table 1 Effect of low temperature stress on conductivity and soluble sugar of seedling leaves

FA% 2 B % Relative conductivity (%)

85 & i Forage grasses

af Z ¥ bE S B Content of the soluble sugar (mg/g)

20 C 5°C

-5°C 20°C 5°C -5 °C

Pt B & Astragalus fenzelianus 14, 24-0.2cC  22,5-+0.21bB
20.740.26cC 36.5+0.74bB

1881 G Vicia amoena

86.740.51aA 3.881+0.15¢C 6.03+0.02bB
100£0.00aA 3.140.17¢cC 16.440.54bB

17.1+£0. 49aA
21. 610, 54aA

B FRARDSFHERR P<0.05 KFELERBH FRAKEFHRR P<O.01 k¥ LEFBH. TH.

Note; Different capital letters show significant difference at 0. 01 level, the different small letters show significant difference at 0. 05 level.

The same below.

EER A BN (NBT) 8 635 (48 5 ,2000) ,
2 HREH

2.1 AEMRIR AL B X 4h 8y AR E A RO R i

20 B R AR G R AR ) 2 R A S B SR R AL (1
4R, 1992) , JR A= 5 R £ T BB 3% 457 B 45 4 O A 3L
B, SBHEA NS FOKEEY RECEBR
RARBRERINE . B A LR B F 3 iR
R&BRBYEMBYIRTHBERGER.

B 1 FI% 2 W LUR & RIEME T WA AR
SR A SR ERE, HEEWaRE
MMEERE EABE. TEIIEH, FREL
BHE5WREZRYEBAEEFKRTE. WHHEIHST
WIEZERTHEILEE, W15 CHREMET, WE
BEAREZHREEMRER, SRARBREENE
KB R FRINE RARRM B K. PR RY-5 CHEIR

HWEBELA  AERLEH D X HEIFREEZEA
B 100%, SBBARTLNE, AP ESE
MR MEHMBEEEEZRBTRE.

2.2 ARRBAENHEAREESRARME

HE1IMR2AUES REME THMAKE
SETRNTEERSEVHERE, HMED AR
ERMREHE LB,

FESTRH, SRELESHREZF YIS
BEFEKFE, £5 CHRAN, UFRIEARTHHE
HWEERRABEEEERTHALEE AR ERE
RIREF. -5 CREMET, BRSO W 5 b
EESXMBAHLE REEN LA, WRHMERZR
BE, AALEEMN-S T 5 CHIBEERTFILE
Bid, fREHAT, S A A
FRYRIAHRE LA WBYE, B MEEREE K
BEaREMETmER. BLUERTSELERE
ENBEHEEENREFRA L EERF—EE25, 1
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ENTRGE . 1073t B B A Y A 2 AR 0 U A X 2
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Table 2 Comparison of significant difference on conductivity change and soluble sugar content of seedling leaves

BEAR

X B 3# Relative conductivity (%)

B] ¥ ¥E 3 & & Soluble sugar content (mg/g)

Forage grasses

5 CiigE -5 ‘CHIF

-5 Cxt 5 CHiE

5 CHE -5 'CI iR -5 %t 5 ‘CHE

[k (4%

Astragalus fenzelianus
W BT Vicia amoena

58.51+4.27bB 510.5+410.20aA 285.3%5.10aA 55.4+2.06aA 340.719.66bB 183.618.40aA

76.34:2.52aA 383.1145.00aA 180.0+4.04bA 429.0413.2bB 596.7+11.43aA 31.7+1.51bB

#®3 KRMETHEMN R HERESEN SOD EHAEL

~ Table 3 Effect of low temperature stress on proline content and SOD activity of seedling leaves

& B & & Proline content (ug/g)

SOD ¥ SOD activity (ug/g)

&
Forage grasses 20 C 5°C 5T 20 C 5°C -5 C
I EE 32.4+3.8cC 10745, 30bB  177.249.63aA 24.3043.30cC 35,6043, 27bB 50,4143, 67aA

Astragalus fenzelianus

W BB G Vicia amoena

56.445.13¢cC  127.748.74bB 361.31+10.6aA 46.4842,25cC 54.06+2.02bB 58,7312 50aA

R4 AHEEHEMHARERSBASOD FHNERBEMILR

Table 4 Comparison of significant difference on proline content and SOD activity of seedling leaves

X

Proline content Ji @M & & (pg/g)

SOD ¥ # SOD activity (pg/g)

Forage grasses 5 T g -5 CH#E

-5 Cxt 5 Cilsig

5 CI i -5 T 1 -5 %t 5 Cit g

AL R

Astragalus fenzelianus

W Bi 5. Vicia amoena

230.24+8.40aA 446.9+11.92bB 65.642.14bB  46.50+£0.01aA 107.45+40.01aA 41.6010.01aA

126.445.21bB 540.6+10.58aA 182.9+4,63aA 16.31+0.01bB 26.36+0.02bB 8.63+0,01bB

P AL EEARL.
2.4 KEHETHERPBERNEL
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1997), [ M, FiE 4L EE SOD 154 7T L Bl 4 45
0038 L33 58 8 B BE

M3 TUEH EET, RS
Jeh SOD i+ B B 42 % » EL I 16K 35 B it 72 2 1

H,SOD EHHBRBA®. FESERHE, FREL
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BER N, SOD IEHE BI85 .
HEATMUEH, £S5 CH-5 CHREMET,
BIFPA A SOD FHHSX T BEL YA —EREHN
7,5 CIRIBS 5 CREABEMEEAE —ERE
WEA FHREREREE, WHKERET,. B
JEEEALN SOD EHEARBEHERFILEHE.
BT, KRB E T, R ES W A
SOD EHHRI L B LI, HHEE KR
HBERMBE,SOD FHERBAE. 3 SOD & #
RS, LR EHARENE I SEIHEE
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FEARIE I & BB E T %5 SOD & #
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FREMEREET, LB S X SOD EHfE Y
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HEIEREYM TR N REH—FRH. 3 SOD
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K. PR RS AR B B a B E B AL A, &
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ZRME L. BEEER A E RS BRI AR
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