H 5243 Chinese Journal of Ecology 2011,30(2) :262-266

T2 EX T2 E EERFIER

\; p‘[’ﬁll** %’]S EE‘Z
2

(! ALK

wmOE

wAEN £ B

, AL 100083 ; 2 T RA K FRHRFAMZEFTERELEHFIF AN, Hizls % 311300)

IR0

f AR

AT A ENM A REMAE, XA E#H TN, LEAE(CK) B E(LS) ., FE(MS)

MEETERPE(HS) 4 NMNFRLE ARAE AP EGET RIS E LR, FRKHA .

W K M AR A A TR, BAT 4 W R L A

HE(P,) EBEE(T) B E T (P<.01),

BB 2Bk 54. 7% F1 49. 7% , K 9 Al H B R (WUE)EREME LG THERE EEFE

FEREMETXH -—ERETE,HEF afHHREDb 4

ERFTH(P<0.05 1 P<

0.01), Ft8 45 A 42. 1% Fn 28.2% , K 4 38 3T #+ 4k % a/b( Chl-a/Chl-b) %"~ & ¥,

SOD & M (CAT 7% £ #1 MDA 4 &
EEMEN, Z2ERA

KR BT, TEBE; L

£ % FF(P<0.01 ,P<0.05 1 P<0.01) ; % 4 3 45 4r 6] 77
AT TR 9 AN B IR R A ARAT LA KN 2 ANE B AL W R A 4R
oA EN B MR ERESE

GHEE; RYH; TREXAE

FESERS S963 XHERIREE A XEHS

1000-4890(2011)2-0262-05

Effects of drought stress on physiological characteristics of Phyllostachys edulis seedlings.

YING Ye-qing'*" "

, GUO Jing®, WEI Jian-fen’
story , Beijing Forestry University, Beijing 100083, China;
Laboratory of Subtropical Silviculture,

, JIANG Qin*, XIE Nan-nan’ (' College of Fore-
*Nurturing Station for the State Key

Zhejiang Agriculture and Forestry University, Lin’ an

311300, Zhejiang, China). Chinese Journal of Ecology, 2011, 30(2) : 262-266.
Abstract: A pot experiment was conducted to study the physiological responses of 1-year old

Phyllostachys edulis seedlings to drought stress.

(CK), light (LS), medium (MS),

and heavy (HS) drought stress.

Four treatments were installed, i. e. , control

With increasing drought

stress, the net photosynthetic rate (P,) and transpiration rate (T,) decreased significantly by
54.7% and 49. 7% , respectively, WUE increased obviously under LS but decreased to some ex-
tent under MS and HS, Chl-a and Chl-b contents decreased significantly by 42. 1% and 28.2% ,
respectively, but Chl-a/Chl-b was less affected, and the SOD and CAT activities as well as the

MDA content increased significantly.

There existed close correlations among these physiological

indices. Principal components analysis (PCA) showed that the nine individual drought-tolerance

indices could be integrated to two separate, comprehensive ones, and used as a reference to eval-
uate the drought resistance of P. edulis seedlings.

Key words: Phyllostachys edulis; drought stress; photosynthetic rate ; protective enzyme; chloro-

phyll content.
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Table 1 Net photosynthetic rate (P, ), transpiration rate
(T,) and water use efficiency ( WUE) of Phyllostachys edu-
lis seedlings under different soil water stresses

Jb 3 b, T, WUE

(pmol » m™2 +s7") (mmol - m™2 - s7") (pmol - mmol™")

CK 4.20+0.26 a 0.75+0.04 a 5.54+0.09 b
LS 3.59+0.58 a 0.43+0.05 b 8.36%1.29 a
MS 2.13+£0.43 b 0.41+0.06 b 5.17+0.25 b
HS 1.90+0.54 b 0.38+0.06 b 4.94+0.67 b

INEFEFRR P<0.05 KF; A—ShRATFHRELREE, T
M.
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Table 2  Content of chlorophyll of Phyllostachys edulis

seedlings under different soil water stresses

b Chl-a Chl-b Chl-a/
(mg-g™) (mg-g™) Chl-b

CK 2.0020. 11 a 0.6020. 04 a 3.320.0 a

LS 1.77+0.13 ab  0.56%0.05 a 3.320.7 a

MS 1.48+0. 13 b 0.52+0.05 ab 2.840.2 a

HS 1.16+0.22 ¢ 0.43+0.05 b 3.0¢1.7 a
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Table 3 SOD, CAT activity and MDA content of Phyl-
lostachys edulis seedlings under different soil water stresses

JsLil SOD CAT MDA
(U-g™") (U-g™h (pmol - g™')
CK 393437 ¢ 1408+98 b 161 ¢
LS 466+39 ¢ 1568130 ab 18+1 be
MS 627+41 b 1658+125 a 20+1 b
HS 707+38 a 1687+£35 a 26+1 a
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Table 4 Correlation matrix of every single index
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WUE 1 0. 454 0.410 0. 597 -0.520 -0.212 -0. 407
Chl-a 1 0.987"*  0.669 ~0.989° "  -0.929 -0.983*
Chl-b 1 0. 544 -0.953¢ -0.883 -0.999 * *
Chl-a/Chl-b 1 -0.773 ~0.734 -0.523
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* P<0.05, % * P<0.01,
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Table 5 Coefficient of principle components and their contribution
F sy P, T, WUE Chl-a Chl-a/ SOD CAT MDA DURRHE

X, X, X, X, Chl-b X, X, X, P

X(w

CI, 0.370 0.311 0. 171 0. 369 0. 287 -0.372 -0. 358 -0.352 0. 795
Cl, 0.070 -0. 461 0.791 -0.018 -0. 064 0.312 -0. 059 0.216 0. 065 0.137
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