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Abstract; As part of global climate change, variation in precipitation in arid ecosystems is leading to plant adaptation in
water use strategies; significant interspecific differences in responses will change the plant composition of desert
communities. This integrated study on the ecophysiological and individual morphological scales investigated the response,
acclimation, and adaptation of a native dominant desert shrub, Haloxylon ammodendron , to variation in water conditions.
The experiments were carried out under three manipulated precipitation treatments ( natural, double and no precipitation) ,
in its original habitat on the southemn periphery of Gurbantonggut Desert , during the growing season in 2005. Changes in its
photosynthesis, transpiration, leaf water potential, water use efficiency, above-ground biomass accumulation, and root
distribution were examined and compared under the contrasting precipitation treatments. The results indicate that its
efficient morphological adjustment, combined with strong stomatal control, contributes to its maintenance of photosynthesis
and acclimation to variation in precipitation. On account of its positive responses to increased precipitation, H.

ammodendron is predicted to succeed in interspecific competition in a future, moister habitat.
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Fig. 1 Precipitation and pan evaporation in the studied sites during the growing season of 2005
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Fig. 2 Seasonal changes in leaf water potential (a) and maximal transpiration rate (b) of H. ammodendron under three precipitation treatments
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Fig. 3 Seasonal changes in net photosynthetic rate at light saturation point (a), apparent quantum efficiency of photosynthesis (b) and PPFD at

light compensation point (c) of H. ammodendron under three precipitation treatments
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Table1 Tissue water content of H. ammodendron under three treatments at the end of the growing season

F& 7K 4L Precipitation
15 H Item
B #R Natural XUAE Double 7 None
[a] {45 Leaf (% ) 78.3+1.6a 87.5+1.9b 77.5+1.5a
2£ Stem( % ) 32.7+2.5a 39.6 £0.6b 33.1+2.3a

RPERFFIHE + R, A TREHRTERNEEEP = 0.0l BREBREER MEARATENEREEP = 0.0 EBEFEER
Values are mean + standard error. Values in the same row labeled with the same letter are not significantly different at P = 0.01, and values with different
letters are significantly different at P = 0.05

=2 BALEERRESNTHESKE
Table 2 Soil moisture content in the habitat of H. ammodendron at the end of the precipitation treatments

% Depth (m) 0~0.25 0.25~0.5 0.5~0.75 0.75~1 1~1.25 1.25~1.5
T KE H & Natural 5.80+0.19 6.40 £0.09 6.70 £0.13 7.46 £0.14 7.50 £0.04 7.62+0.07
Soil water content(% ) X{ff% Double 8.97 £0.56 9.37+0.20 9.87 £0.56 8.62 £0.59 7.79 £0.46 7.52+0.40
G None 3.54 £0.54 3.76 +.46 4.04 £0.77 5.24 +1.48 5.14+1.10 5.96 +1.06
% Depth (m) 1.5~1.75 1.75~2 2~2.25 2.25~2.5 2.5~2.75 2.75~3
T KE H & Natural 7.60 +0. 14 7.71£0.11 8.17 £0.17 8.63 £0.18 8.70 £0.23 8.51+0.21
Soil water content(% ) X{ff% Double 7.33+£0.64 7.51+0.71 7.51+0.44 8.51 £0.67 8.50 £0.60 8.53+0.25
G None 6.23 +1.61 7.67+1.30 7.32x1.24 8.21 £1.65 8.53+0.72 8.92 £0.52
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Fig. 5 Seasonal changes in leaf area per branch (a) and growth rate of branch biomass (b) of H. ammodendron, under precipitation treatments
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Fig. 6 Vertical distribution of feeder roots of H. ammodendron at the end of the three precipitation treatments
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Table 3 Biomass allocation pattern and leaf:root area ratio in the individual H. ammodendron plant, under three treatments

REAALTE BTE RREH WETE FBRER b/ TFTEE RS/ RERE
T Root dry Root surface Shoot dry Leaf surface Shoot : Root Leaf:Root
Precipitation ) 2
mass (g) area (m?) mass (g) area (m*) (dry mass) (surface area)
B 4R Natural 2242 +261 1.02£0.07 3180 £376 0.42 £0.03 1.42 a 0.41 a
¥U& Double 2573 £305 1.38£0.11 4014 £575 0.55+0.03 1.56 b 0.40 a
7 None 1809 +194 0.55+0.06 1845 £142 0.10£0.01 1.02 ¢ 0.18b

BT B AR L3S TE R A KPR NGRS EAR P9 ; R BER BRI RGBT BT R EFIE + R —
FIEHRTFRRNEIEEP = 0.0l BEBEER AR RAITHHIIEEP = 0.05 FBEER  Values are mean = standard error. Root dry
mass, root surface area and shoot dry mass are averages of original data from measurement at the end of the growing season. Leaf surface area was calculated
from the original data of leaf dry mass. Values in the same column labeled with the same letter are not significantly different at P = 0.01, and values with

different letters are significantly different at P = 0.05
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LA HAE 0. 4 BBRRTEK SR E B W B4 DK A BETE— ETEE Nk shng , % EAZE, R H
£ T AR IR BRI it 45 0 T 2K 4B FL AR B R T AR

BZRKEBAMBARREEE SN SAK, BERERERKY(ES) . TRKRAET  RE T2
LR A R AR LB B T RE (P =0.05;3% 3) , B SR T AR BT BB AL 45 B R AL #% B T AR  JRAA AR R
Ko BERL R b FR I3 K 53T R Z A R R . BARARBURITE B LERT , NI ERE T 5 MR F
FE R B LA 881 Z B, MR HK IR L2 (B 6¢) ,BR, BB L E PR REIEMFARBIRAER L
BEBR . WIBRE AR R Ak 8B DT FEAEREE R L% B T AR T BE, BRELBUBE (B 5) o XFPEASE T
A TR RAUK 53 EEATKZ GRS —2 B, R T B RS EROL B8R, AT, MK
BB R AL T I (57 3) s 3 b/ T T3 LI, BERA LA B3R U, BZ R Y BRI B R R 01
WERERRE—ERE L FEERRMB T KIES.

/SRR RFFL R EERY S ¢, 2IEHX(E Tc) o 3 ¢, 8T 4.3 MPa i}, [F4La 5 T E 5%
/AR SR AR R A4S B AR o, BUEE: , BB T K IROUE AL R R A BB TSR T

[El{L & B 7% AR RECHRY S I , R L R/K MMM SEEA @A SR, Lhh b, BN R MEERRE
TIPS E o BRI K B3 B (trade-off) , 7E—E TN , AR 1E H B R 4L 48 B BB 1R R
AMEAEAFS LIRS, IR R B LR KR, XEXESHTIEAREERAEN, XEHARE
Eagleson B4 S RAMALBH—3,

FT FRREKALERIR] B LA, WA LA 4530 : MK AR 4L B 3 R i R R A I K S R R BRI A2 ) B 4 IO AR
s FEAKW X HAE 8 BVE & 5 MK 20 % 7™ A IE RN 5 o 7K A8 Aok w8 BRAF 9 R R 7K 40 SR e,
T BB R AR AL o

A5k, BT HRARH KRR AL ae B AR 2 P2 h e R A2 B AR, LT AR R DBEE, B
SRREIK RSB K 5 ToRE K B AL BT , AR v 4L 5 B #9043 1 2 110,118 A1 1005 5% 5= B XUAE K T Bk
A TEREK BALER T R B AR o BT I, R R O vk IR R 2 IR — Bk B ECA AN R . XIERA T A
PR R T, SRR SE T R BB TR TR R4,
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A PR 2R N S TE ST B SR B TS, IR T X P K 2B A0 Sie B A A B 7 5 TR A 1 0 R R IAIR,,
A BTN RSN S A EE SR T LBV RS BRI . A FKF 88578 AL Z TR A7
FRERWEDAN. BTE AR B4R HRHE T KK PR KRR, E 2R REL
IR, K 3R IE S BOT R K R BB R R L . 1R R HREEDR R DOE L PIX R R AK 73 4 2R AL B
WAL SR . BEK MR ERREBE S MOKF EERRKS FE ST, SRS BERMETAE
BRI BOE T, B RO A B0 BRI K AR 8 S5 B RPN IR RIB A S B TSR
M bR e RRAE S4B AR REE LR S R YRR 2 18173 B LU B RE 4L 5 X SRR F TARAR
FEAR AR 58 S AR BB o oy
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