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Ecophysiological characteristics of kindred dominant shrubs in different areas

of ecologically vulnerable zone
ZHOU Hai-Yan!?, ZHANG Jing-Guang!, LI Xin-Rong', WANG Xin-Ping', ZHAO Liang®, LONG Li-

Qun' . Shapotou Station of Desert Experimental Research, Cold and Arid Regions Environmental and Engineering Research Institute, Chinese
Academy of Sciences, Lanzhou 730000,China; 2. State Key Lab. of Arid Agro-Ecology of Lanzhou University, Lanzhou 730000, China). Acta
Ecologica Sinica,2005,25(1) :168~175.

Abstract ;Caragana microphylla LLam, Caragana intermedia Kuang et H. C. Fu and Caragana korshinskii Komar are dominant
shrubs in three typical regions of the ecologically vulnerable zone in northern China-Horgin sandy land, Mu Us sandy land and
Tengger desert, respectively. In order to understand the differences in characteristics of desert plant species with close genetic
relationship but in different climatic zones that are far away from each other in geographic location and to explore the possibility
for successful introduction of kindred species, a comparative study was conducted on gas exchange characters, chlorophyll
fluorescent parameters, Bcarotin content and proline accumulation rate of these three species in their native habitats and

introduced area (Tengger desert). The results show that dominant shrubs of different regions had different gas exchange

features, which varied with the interplay between light intensity, temperature and humidity of the regions. The environmental
conditions specific to each region were most favourable for its dominant shrub. Introduced species were more sensitive to the
environmental changes of new place than local species, and kindred species from adjacent distribution regions displayed similar
physiological properties and, therefore, can be successfully introduced.

Key words :ecologically fragile zone; semiarid steppe; desertified steppe; steppified desert; Caragana microphylla; Caragana

intermedia; Caragana korshinskii; ecophysiological characteristics
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Table 1 Variations in photosynthetic rate (P,), transpiration rate (£), stomatal conductivity (g;), shoot water potential (¢..), proline content

(Pro), PS1T photochemical efficiency (F,/F..) and Pcarotin content (8- Car) for three shrub species before and after introduction

i 2 X 3, 5 Ak 28 P, E gs e Pro 8-Car

Species Regions or treatments (pmol m~™2%s~1) (mmol m™2%s71) (MPa) (MPa) (pg g7 'FW™1) (pg g7 'FW™1)
BRI #© 4. 22-+0. 3982 0. 97+ 0. 1572 73.27+6. 518  —2.2140. 08"

N1 CERsh b )@ .

wWHIL B Eue 0.97 +0.22B  0.4740.11%  14.41+1.42B  —2.89+0.098 4.91+0.48%  0.84-+0. 134

C. Micro- (FB)H)®

Phyla 5| F Hb 2. 95+ 0. 37¢= 1. 63+0. 18 85. 70+7.20%  —1.8340.06% 2.5740.2708 0. 62+ 0. 128
(E#)®
ELEVHC 4.93 4-0.51A"  4.04 +0.34%%  80.71 +7.33%% —2.36 +0.08%

gl (ERBhEbHL)

WL B FH 1. 7140. 24>  0.6840.113  16.64 +1.43% —2.9440.098 6.2940. 638  1.09+0. 13Ab

C.lnter- (FB8B)

media gz gy 3.784+0.39%  1.9740.24%%  105.3449.38%% —1.2040.08° 3.61+0.408  0.8840. 098
() |
Bk b 1. 49+ 0. 194¢ 0. 61+ 0. 154¢ 19. 66+ 2. 374 —2.7240. 084b

o CER BT He)

Cko;_ SRk 1.27+0.16% 0. 5710. 09As 17.3742. 464  —3.2240.098% 3.7610. 394 0. 75+ 0. 08Ae

shinskii (F52)
5| 8 2.4140. 26%¢ 2.5440. 265 51.3444.82B  —2.2640.06 4.0140.474¢ 0. 614 0. 09be
(F2 )

RABE RN EHEES. E (n=21~42); AR ARKEFHREREAREARAEAFX BN LEZG FEEFER . AR/NEFERFHF X 5
N HEET AR REAFEEEER(P<0.05,LSD #3 ) Values shown are mean + S.E. (n=21~42); Different upper-and lowercase

letters indicate significant differences between different regions or treatments of the same species (p<C0. 05) and between different species of the

same regions or treatments ( p< 0. 05), respectively; QOHorqin sandy land, @ Semimobile sand dune, @ Introduced area, @ Drought, ® Wet, ®

MuUs sandy land,@Tengger desert,®Nursery garden

FIFARN LIRS KEFRGELEHIAEYKENRMR, W—HRAKEHRAFENZ B RBFNPEEFRER.
FEE T M BT RAMHIAR,3 FEA/DBUKEZ B AR K24, Hob DU R 8039 LA 210 08 B o B K (128 04) » /i 4
WMILKRZ G8%); BEA R LS KB, Fr R\BYILEKBERLET /AN EGILAMPEEY L ELERERGT K
PH 8] Jah i BB R L PR X Lo B R (8200), /DT 8 JLIRZ (57%0) X E—ERE LR & 2R3 T/ EN A
AT RIAEYE N GE S, W51 SR N GE I PR AR KR E R RE MR

BERKWRAEATHARABERAT ,BECE . RPBEOABIIED M HE PRUS5HYEAEEIREBRRCEN
SR, RIPEEHRERZBICENL, HMEY WD, PEESILET MR T REAHFTHHERM WY MXEHH

B/ HEGIILNBEBRMNBHE RS BEE R ET . AT W, 51 JEFF & h 5| R 595 97 3655, 7E R L w _E AT Al
—EWEY., M ANESTHNTHB T FERTEEMHNEZRFTE OTEERKPENBEFERAFNSER,

WA KZERSH W B AR B AR Y E L E X8 L3 80 & R B, RIS f A K3 BLIE, RO R 10 57 Ho 8
K 54 o IE 6 05 L B0 AR 7R 5 D 230 7= 0 B 4 T LA B AR 0 R L AR 10 79 4 FEE K, 30 o BT 4 X L O AR R BL R AR R 3K L 5
FERRI M. AR ESRE AT PSS S ER S 5 LR KA, 378 4 H08 1 18 B R 4T B K, R Bk 4
FIRZBCRER, R BGE ST f K . WX /D8 )L E R R ME KR FEZE BRI IL4IE R RS RS
RSB E. FREE,. /D EGIIVER S ZM T ASIERILEE L, &RIFH L RK D F 4B A BB S 16 S 2 B H 8
WE /MRS LEBRBEDESARE, BRNEASERKORBERME. 2 LMITREAFELEKD R M TIEXR
RFAEAE ,.ﬂ».B*i! AE T 38 B L #7523 T B 9 IR 35 Sf 10 A & B9 B8 DL, 1B 8K o33 25 WA F] T H 3 K 7 B9 4 57 F A

BR 717 Al oh,3 RS LIEEARTESNITHES LEHNAHE . P/ t@EE L %Ejlﬂﬁ%EJLﬂﬁ%&hX@JLﬁﬁ%EU{RE
FERYERMKE, M FZEBILEG /438 LA E 48 L Z 50U B A . /DR Mg RS, MEHEHE
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