£ 000 http://www.cqvip.com|

J- 7 # % Guihaia 27(1):53 — 61 2007 £ 1 A

ERARULBMRILMESBRE
B A T A SR
MREL, EEEVE, 248, X, & F13

( L;E&E E;r; YT ET, IUT EAK 541006; 2. P EBEREHMAYDE,
FoM 5106505 3. SUEEIFR K A RHEERE, ST EE Ak 541004)

B OE ASARABRMAEER SB|EMTTROME IR, BIE LM ML MEe BB . A
SEMBEL R LS XE . SASESKREETHNXR., EAGRERR MR ABRZ B XEER
EBRABRABR, HEEME T RHET AW MEHERE, BENR R EEERSH N 15. 88umol + m? -
s1.4.58 pmol * m2 « 51, NSRS E B EHF L, X=FEYHAXAEFRAR EFEFRBEEST
ETEER AXAE5RILSENERENEMXXR EIKE CO: E Ci 5ESILRH Ls X R aW .28
MEBREMARASERELFUSHBREIE . FTFAESAEXER M TXMLUESARENE. £5H
RERRHKAAASE, EBERZ, METRB/D. EFEEMT AN RFKFRRAE LB EH
ME—R R EF. BEMAEERZEHYRL CO: BAWER., REANTHEN BN EFEAMEHEAY
KPFENXR., AEASATESHRARABEAYEREN —SESXRAYASHRABEHER.
XA, AEABR; EBKE: ABEEE,; SALEE: KFHARE

hESHKE. QI45.79 XWIRIAB: A XEHE . 1000-3142(2007)01-0053-09

The ecophysiological traits of three karst
rockey desert restoration species

HE ChengXin!, HUANG Yu-Qing!'?, LI Xian-Kun!,
WANG Xiao-Ying!, WANG Qing!:3

( 1. Guangxi Institute of Botany, Guangxi Zhuangzu Autonomous Region and the Chinese Academy of Sciences, Guilin
541006, China; 2. South China Botanical Garden, The Chinese Academy of Sciences, Guangzhou 510650,
China; 3. College of Life Sciences, Guangxi Normal University, Guilin 541004, China)

Abstract; The light curve and diurnal patterns of gas exchange were measured for 3 plant species(Zenia insignis,
Lonicera japonica and Cratoxylum pruni folium)grown under dryland karst rocky desert conditions in Guangxi. Qur
objective was to characterize some of the physiological traits of these species to gain more insight into its ecophysio-
logical characteristics, which may in turn contribute to the improvement of management practices in ecological restora-
tion. Maximum photosynthetic rates,obtained by light curve in the morning, peaked at 15. 88 pmol » m?2 « s of Z.
insignis and 4. 58 pmol « m? « st of C, pruni folium,suggesting that Z. insignis is better adaptation to rocky desert
condition than C. pruni folium does. A marked decrease in photosynthesis was observed during midday together with

a reduction in stomatal conductance and transpiration rate. It is significant correlated between Pn and gs of three spe-
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cies; the relationship between Ls and Ci showed that the decline in photosynthesis of Z. insignis and L. japonica were

mainly the result of stomatal limitations before 14 : 00 but nonstomatal limitation in the afternoon, while that of C.
pruni folium was mainly the result of nonstomatal limitation, These limitations on photosynthetic activity are likely
induced by intensive solar radiation and high temperature,and enhanced by the increasing vapor pressure deficit. Sto-
mata of Z. insignis and L. ja ponica were open with a decreasing rate toward midday. However,the openness of sto-
mata of C. pruni folium remained very small and slightly decrease toward 14 : 20 and throughout the brief adverse
conditions of midday. Z. insigni processed highest water use efficiency (WUE), followed by L. japonica and C.
pruni folium. With the result, we suggest that in karst rocky desert area,drought and high temperature are two main
stress factors to affect plant photosynthesis, transpiration and WUE. Plant with a deep and developed root system;,e.
8. Z.insignis and L. japonica,was probably to uptake water from deep karst volume to allow transpiration so as to
protect the photosynthetic apparatus and meanwhile to maintain high photosynthesis during midday, thereby to en-
hance the WUE. But plant like young C. pruni folium with a shallow root distribution,is easily suffered by drought
that unsufficient water for transpiration may increase the leaf temperature therefore damage the photo;ynthetic appa-

ratus. The result suggests that a root trait of capacity of plunge into rock gap would be a key feature for plant to sur-

vive in rocky desert terrain while plants are introduced for vegetation restoration.

Key words: rocky desert terrain; ecological restoration; transpiration rate; stomatal conductance; WUE -
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Fig.1 Diurnal courses of PPFD,air temperature around leaf and leaf temperature
AERES; B-H ABESSBEE; C:HERE. A.PPFD; B: Air temperature; C:Leaf temperature.
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Fig. 2 The gas exchange response curve of Zenia insignis
and Cratoxylum pruni folium leaves under PPFD
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Table 1 Result of correlation analysis between some gas exchange parameters

# Bl Species 2 ¥ Parameters Pn Gs Ci E Tleaf ‘RHY% " PPFD
EGW Z. insignis gs 0.80 * =
Ci ~0. 71 % » -0.36 %
E 0.78 %% 0.54 % -0, 77 *»
Tleaf 0.04 -0.42 %% -0.51 # = 0.51 %=
RH% 0.34 »» 0.69 #» 0.23 »» -0.16 -0.89 #»
PPFD 0,74 % 0,40 ** -0. 67 %= 0.83 %= 0.45%» -0. 04
WUE 0.76 *» 0.77 % -0.63 *» 0.38 %% -0.33 % » 0.55 % * 0.33 »#
#T% C. prunifolium gs 0.95 % »
Ci ~0.86 *» -0, 79 **
E 0.69 ** 0.77 % -0.80 *»
Tleaf -0. 04 0.02 -0.37 %= 0.62 % »
RH% 0.28 %% 0.17 0.14 -0.42 %%  -0.90 %
PPFD 0.31 %+ 0,23 »» -0,53 %= 0.59 %= 0.68 %+ -0.33 * %
&4 L. japonica gs 0.48 = *
Ci ~0.53 *» 0.39 % *
E 0.68 ** 0.29 %= -0.58 %%
Tleaf 0.16 -0. 55 % % -0, 84 %% 0.58 *x
RH% 0.04 0.65%%  0.73%%  -0.47 %%  -0,96%»
PPFD 0,50 == -0.10 -0, 78 » = 0.64 % * 0.73 %% -0, 55 % %
WUE 0,76 % 0.43 »» -0, 27 *» 0.10 -0, 25 % » 0.43 % 0,22 »

S HRBFEHXEP=0.01; * BFHK(P=0.05).
** Significant at 0. 01 level; * Significant at 0, 05 level.
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