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Relationship of stable carbon isotope composition with environmental factors in

the desert plant, Haloxylon ammodendron
ZHAO Dan"?,CHENG Junhui'*,LIU Yunhua'*,LIU Lili"*,LI Ruixia',SHENG Jiandong'* *
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Abstract: Haloxylon ammodendron is a dominant shrub widely distributed in the desert in the Xinjiang Uygur Autonomous
Region, northwest China. In the present study, we investigated the variation in the stable carbon isotope composition
(3°C) in an assimilating branch of H. ammodendron and the relationship of 8°C from H. ammodendron with environmental
factors (altitude, duration of sunshine, evaporation, mean annual precipitation, and mean annual temperature) using a
dataset collected from 101 communities and 23 ecosystem sites. Our results showed that: (1) 8"”C in the assimilating
branch of H. ammodendron averaged 14.15%0 with a range from —13.14 to —15.38%0 at a 95% confidence interval, which
indicated that H. ammodendron was characterized by a C, photosynthetic pathway. (2) Along an environmental gradient,
8" C values of H. ammodendron was negatively and significantly correlated with mean annual precipitation and mean annual
temperature, but positively correlated with altitude, duration of sunshine, and evaporation. We inferred that the different
response patterns of 8”C values to environmental factors were possibly caused by stomatal limitation in the assimilating

branch of H. ammodendron, which was considered an adaptation to the dry desert conditions. (3) 8"C values of
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H. ammodendron varied significantly among different habitats. The highest 8" C values appeared when H. ammodendron was
found with Nitraria tangutorum and Reaumuria Linn. in grey and grey-brown desert soils, and distributed in plain,
mountainous and hill habitats, whereas the lowest 8”C values were observed when H. ammodendron was found with
Ceratotdes arborescens and Calligonum mongolicum located in aeolian sandy and chisley soils, and distributed in Junggar
Basin. Together, our results demonstrated that water use efficiency of H. ammodendron varied significantly along

environmental gradients and habitats, indicating a divergent adaptation strategy for water use efficiency.
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Bk (C) MY IR B AT R 2 —, AR P RRE BB R R A PR BIZC MR C, TR
FAGE By PR R BT AR CO, AT LB VR IR A2 3 19 7048, A8 ClE BB IR &R
] A RDG S SR RAE Y S CIE L AN ] (AR [ BN E A5 T [ R 8 CIE AR TE R R 22
S, B LU RS CRERS TR T S -5 A A IO AR AR IR R 10 U BRRE AR B S X AL 8 P CAE R BIE ST, 7T LA
AR BB A= A P SUAR S (19 DSBS 5 5, PRIk, 3o BRAR AR A i TR o2 3R A5 8 22 ol e BRZ AL T 52 1Y)
—AEENE,

FET SR S DX, 7K 3 1] R PR R R R 20 R R AR 25 R G T RE A 2 2 R P 77 Ak sl i
k2 K A X S XA R K RCR (WUE, S AR G 28 3 AR 2 L) AIE , i 255 S bk
TR R B RUK S FE 2 R AE JARFAE D LU AN B8 1) WUE 8 S0 T 4 (¥ 7K 43 1] LA™ AR e 2 1 1
W, WA R T A e SRR P AR AT . BIFTE SR - A 7 3 BRA 9 M DX, A [R] 2R 25 L B] i A, 2 WUE 2
[BIFFAE A 2 22000 3Rl WUE 7R RN 22 57, W o R E R 9 oh i 2 R A DG IR, 6 1 5
R TR, AFFEERERR AN LA AR I3 I AL 0 TR BRARR LA 378 SRS, A T 8 3

FELLAERIBIESE T 5 F AR S S0k R s A ) ) WU, 3R 5 325 i 50y < LI A5 (9 2 Bk i WUE , H g
AR ISR T (3 A B0 3, B AR R 2 NS PR B 2 M i AR AR s > R, T
LT NARE) WUE  ZEARIBFTE i Hnl PR Bk, JLAF BEE T2 M C [RIAL R BOR A 8, mT LA i i %
8" CIE AT KN AR 2 T 0 I3 b A B AU WA A AL A A A i rh S Bk R R | ELAS A2 0 ) 1 245 1Y
B , SO SRR K A B W e ik

BRBRETRAES R EL W ERER 2 —, 7 Z 00 TP Wi X 7RI 4R e 155 43 A7 1T AR
W], 220 o A S 1 T RRAY  a 2 — H R T R P S R M S A T R o 2 R R T U A T AR Y
87.2%"'" . LMEMBFFOA N MR S350 7K A3 R 03 A H R A5 3 10 K 375 tote, A ol o) 45 K R PR R AR A
P TEBEIAEE > X LRI TR AN ] b AN )3 9 rh AR 1 SRR , FERRR S T RUBE [ i MK 43
FHBCER BV RACRHE , US S FREE N 5 Z BB S R AT ATE R o PR, AR SCLA)™ 32 23 A 737 i e 158+ 14
R FWITENS G L BPAMA A, PEIOR ) S A 2% 1 T RO IR , 0 8 Ak ) 10 2K ik , 1K 191 2% AR 7]
R (1) PERTSRE B MK 0 SR A AR AR R AR 7 (2) PREE PN 7 (CANBRK Bt il B2 45 ) e 52 i 12 42
FERR A R A7 (3) A ASE N AR RIS I S AT AL (LR Ak 7

1 #Em7E

11 AF5EA R

M (Haloxylon ammodendron) , XFRIRIRSE | ZERMER IR TEAR MR R AR Ik T iA T 5.5 K2 B X
URe 1o, B U BUIE M ERRME AR R . AW R B AR AR S [ (R AR ) R A L VR I )
SR R PRI S B 6 H b RO A R R A T 72.3%—85.8% PRI, 1
AR S AR S R GRS Iy T, A EE AR

http ; //www.ecologica.cn



8 B A B R MAR E Wk R (07 2% 2 RS AT I A S &R 3

1.2 BUEETTE

TEBT SR I BEE 23 A HLAY (1 B AR T 7 N SRAE s AT R A X SE 4 25 8 80°44' E—90°37'E, 43°57'
N—46°40'N , #f1k 230—1252m (£ 1), FrAREAT 2011—2012 4Ef% 7 H ) 2 8 H FAx—HW A K g
HIHETTRAR  JE ] GPS JE NI SRR FE A 28 B | 4 B RN AR, SR )5 A2 B FE BRI RS 150 K% & 3—5 M
J7 AR RE T R REAILIE EL 23—65 RAE K AERRE 15 A T30 95 e 52 ) (AR A, 6 LRI A 2R 47 R
B, SHFRA R, WA TS R R AL 6 B R A, SR 5 TR A i — A AR RE AR R 178 C
R E

F1 23 MEHMAMIEEERBRSCCHE

Table 1 Geographic information and 3'3C values in 23 site of Haloxylon ammodendron

T2 21713 2 R FEA 3BC /%o
Site number Latitude /°N Longitude /°E Altitude /m Sample size X brfiER2E)
1 44°36'26" 83°5'49" 230 5 -14.45+0.12
2 44°52'30" 85°17'9" 310 4 -14.93+0.18
3 44°57'9" 85°2126" 313 4 -14.21+0.29
4 45°4'43" 86°14'29" 335 5 -14.75+0.09
5 44°38'3" 84°17'44" 340 5 -13.71+£0.22
6 45°4'10" 86°1429" 344 4 -14.47+0.20
7 46°6'52" 86°8'10" 416 5 -13.97+0.08
8 44°43'41" 89°56'18" 509 5 -14.25+0.10
9 44°27'32" 83°5129" 532 5 -14.50+0.24
10 43°57'11" 80°44'33" 572 5 -14.69+0.14
11 44°25'54" 89°4724" 626 3 -14.36+0.11
12 46°21'24" 85°55'6" 651 5 -13.94+0.05
13 46°40'18" 88°4'58" 655 3 —13.24+0.06
14 45°18'55" 82°37'38" 660 5 —13.49+0.08
15 44°14'58" 90°4'28" 729 3 -14.14+£0.47
16 44°37'57" 81°53'28" 741 5 -14.07+0.10
17 44°21'55" 90°37'28" 833 3 -14.94+0.17
18 46°27'49" 85°58"13" 880 5 -13.50+0.09
19 45°21'37" 82°37'36" 887 5 -13.69+0.12
20 45°56'28" 84°37'33" 980 5 -14.58+0.12
21 45°47'40" 89°3045" 1000 4 -14.17+0.16
22 45°32'57" 90°12'56" 1166 5 -13.84+0.17
23 45°18'20" 90°9'55" 1252 3 -13.57+0.11
3 CTIH AR MEIRZE /%o -14.15+0.05
PrifEdi 2= SD 0.55
FAE(REHBIR 225 ) 8.134
P <0.001
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