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Physiological indices of three liana species ( Mucuna sempervirens, Hedera
nepalensis var. sinensis and Euonymus fortunet) with drought resistance

CHEN Ke, WANG Xiao-de
(School of Landscape Architecture, Zhejiang Forestry College, Lin’an 311300, Zhejiang, China)

Abstract: To understand drought tolerance in Mucuna sempervirens, physiological and morphological
expression studies were done on three species of liana (Hedera nepalensis var. sinensis, and FEuonymus
fortunei) with polyethylene glycol (PEG) 6000 concentrations of 50 g - L™ and 200 g + L™' for 0
(the control), 1, 3, and 5 d. All of the samples were two-year-old seedlings. Results showed that leaf water
content and the rate of dehydration decreased, but water saturation deficit, electrolyte leakage, and free
proline increased significantly (P <0.05). Superoxide dismutase (SOD) increased at first, but then
decreased. Under strong drought resistance, free proline in contents for M. sempervirens was significantly
(P <0.05) more than those of H. nepalensis var. sinensis and E. fortunei. Synthesize all of the indexes,
drought resistance of the three lianas was E. fortunei > M. sempervirens > H. nepalensis var. sinensis. During
the stressed period, proline content and SOD activity of M. sempervirens increased to resist drought and protect
the cell membranes. [ Ch, 8 fig. 2 tab. 15 ref. ]
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Figure 1 ~ Comparison of water saturated deficit under Figure 2 Comparison of water saturated deficit under

weak drought stress severe strought stress



316 2T W 7 N = S 4 2008 4£ 6 H

2.2 MHRKA

L3 FE 4 %0, i R KR I K AR A e S B B K B T R /]S, k5 e
K TR AR AR R WA . PO R Th AR R H A AL 1, 3 F18 h
i, MR EOKEIFA B TRE, WK 24 b JE, W FRIIRRRE, RO5 A AR AR O T TR K
R BRI ERIR S 14. 8% , 37. 6% F150. 2% , 3 FlREAS (- Fr 28 K G R Fh e) 22 53 B 3 W B TR
EFNHR DS EAE AR TH 1 h S ok ROk, S RES B, ZRIOKBLREPRE, M4
RIEEEA K, PEFHFEBEEARTES h G, R RKERARBE TR, gad2d4 h HRATE, ¥
BRI | PR I5 RN rh A e 1Y) 128 KGR 53 R 17. 8% 1 10. 9% F1 6. 3%

300ra e A BT 0L, e i A BT
b +IF {F’IIJ{:T'% A - 'TI{F’-lIr’(i“
= AB B¢ bui bed 2 Ry HE =60 = PR05
; BC cde e
g 200 BC BCDR(pYe, de ¢ 5
% Db ¢b p )
{: f‘ 5‘;‘; 40
- E ik
= 100 el
£ % £20
! 0 - :
0 1 2 3 4 5 6 7 8 24 1 2 3 4 5 6 7 24
AR R ]/ h H A8+ B B 5]/ h
B3 vthakEri H4 vth kKR FRER
Figure 3 Comparison of leaf water contents after Figure 4 Comparison of rate of water loss after
natural drying for 24 hours natural drying for 24 hours
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Table 1 Effect of drought stress on the electrolyte leakage of three tested liane species

ML B
5 e 38 KH/d
HI7 e AR

ck 0.1483+0.0185d D 0.3364+£0.061 9 ¢ C 0.3079+0.0299 cd C
- 1 0.1853+0.0085dD 0.372 8 +£0.014 4 ¢ BC 0.3757 £0.006 3 bed C
I 3 0.4031+0.0111bB 0.547 7 £0. 112 2 abc ABC 0.377 3 £0.018 7 bed C
5 0.467 6 +0.039 6 ab AB 0.554 7 £0. 102 3 abc ABC 0.400 3 £0.022 6 be C

ck 0.1483+0.0185d D 0.3364+£0.0619 ¢ C 0.3079+0.0299d C

- 1 0.301 9+£0.016 0 ¢ C 0.448 5 +0.021 7 be ABC 0.4377+0.005 b BC
o 3 0.569 2 +0.008 0 a A 0.6750+0.092 1 ab AB 0.5335+0.036 1 a AB

5 0.569 6 +0.047 9 a AB 0.774 3 +£0.0239 a A 0.6185+0.0193 a A
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Figure 5 Comparison of Pro contents under weak drought stress
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Figure 7 Comparison of SOD activity under weak drought stress
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Figure 6  Comparison of Pro contents under severe drought stress
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Figure 8 Comparison of SOD activity under severe drought stress
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Table 2 Comprehensive appraisal of drought-resistance

ability of three tested liane species

AR rhRE i3 B A PR

Pro JiiHE 534 0.404 6 0.430 2 0.537 4
M R Bk 0.580 7 0.476 8 0.5227
SOD & P 0.448 6 0.563 9 0. 566 5
R K R 0.7213 0.809 9 0.818 1
A K 0.574 2 0.5330 0.450 9
R 0.256 7 0.562 0 0.421 4
FH 5 0.493 7 0.560 9 0.5522
HLRRE S HET 3 1 2
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