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Differences and similarities between water sources of Tamarix ramosissima, Nitraria sibirica
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Abstract

Aims  Water is the most important limiting factor for plant growth in desert ecosystems. Our objective was to
investigate the water sources of three co-existing desert plants and illustrate seasonal variation characteristics in
southeastern Junggar Desert in China.

Methods We investigated three kinds of desert plants (Tamarix ramosissima, Nitraria sibirica and Reaumuria
soongorica) in the same habitat and measured hydrogen and oxygen stable isotope ratio (6D and 6'°0) values of
their xylem water and potential water sources (precipitation, soil moisture and ground water). The IsoSource
model was then used to calculate probable contributions of potential water sources to total plant water uptake.
Important findings The water sources of the three desert plants had obvious seasonal characteristics. Reaumuria
soongorica and N. tangutorum obtained a high proportion of water from shallow soil water (0—100 cm) in spring.
However, during the summer and autumn, R. soongorica tended to use deeper soil water, and N. tangutorum
tended to use ground water. Tamarix ramosissima obtained 90% of its water from deep soil water and ground wa-
ter, and there were no seasonal variations. The three kinds of plants had different water sources closely related to
their water use strategies. This shows desert shrubs, through self-regulation, could tend to their optimal pheno-
types and maximize water uptake.

Key words desert plant, IsoSource model, stable isotope, water source
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Table 1 Morphological characteristics of Tamarix ramosissima, Nitraria sibirica and Reaumuria soongorica

B M R SRR R IS
Height (cm) Crown diameter (cm) Root depth (cm) Total surface area of absorbing roots (cm?)
ZHAZM) Tamarix ramosissima ~ 175.0 + 13.4 155.0 +17.2 =310 30249.2 + 34.3
F13# Nitraria sibirica 783+58 328.6 +18.36 =200 10622.1+26.4
2%} Reaumuria soongorica 55.0 £ 8.2 35.0%5.6 80.0 £25.7 361.8£19.7
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Fig. 1 Local meteoric water line and distribution characteristics of hydrogen and oxygen stable isotope ratio (5D and 6'%0) values
of stem water, soil water and groundwater (A), and precipitation distribution and the seasonal variations of 5*%0 value of precipitation
(B) in southeast of the Junggar Desert. GMWL, global meteoric water line; LMWL, local meteoric water line.
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Fig. 2 Variations of water content (A) and oxygen stable isotope ratio (5'20) value in soil water (B) with different soil depth in

southeast of the Junggar Desert (mean + SE, n = 4).
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Fig. 3 variations of oxygen stable isotope ratio (6'20) value
of stem water of three desert plants (Tamarix ramosissima,
Nitraria sibirica, Reaumuria soongorica) (mean £ SE, n = 4).
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Fig. 4 Proportion of potential water source for three desert plants (Tamarix ramosissima, Nitraria sibirica and Reaumuria

soongorica) (mean + SE, n = 4).

TP RUEBEE T AT AL, 2 BRI BN A
K ZH190% LA L 197K 20 KU TR = KA T
K, HIEATEAAR, KW 2RI K RIEF
JE, TR LKA R (K4)

3 e

31 HEETEKIESHES

RV REA I /K 73 2R HF/K . - 35KR
M~ 7K (Ehleringer et al., 1992; Alessio et al., 2004),
Mt 458 7K R iR 7K B ) B ok B /K (Dawson &
Ehleringer, 1991). ASHIFFE A UL 3] ) KR 7K A7 1
WIS, BRKEWAR 2, 12 2= D o F
IKOPOM R B T W BT AR IE, &HF
RN, BORIKWIIL 25 KAH, 8 H PR T 465328 M ik
7o FLIR DR AR KRR T AL VKPR S 4 FE X, A
BE PR O AGE [ A7 2R (B (52 %55, 2006; 1%
4, 2008). B FERE/KARE RN 3R A i sy, 1X 54
BRI ] P ol e il 5 DX 2 K e ] A7 3 e
AR 1) 45 A —B(FF 155, 2006) .

R L S K R 22 e m] LUK A S T
W _Ear A PU R T2 KOTERIE . KRG R
JEFIIK A3 AR RS E 2 (F s AR 2Rk, 1995; kit
4%, 2003; A% H AR4%, 2006). AF5Tia £ & L
(LSD)7EA 145 J2 1 30KH . OFde [ A, HR¥E
FAZ M ZER ST R, AR S RS
WA, TYEWER20 emZidy, SKERZRK

www.plant-ecology.com

MZERIMERB R, KW KEETYWEZT, 5
Z b3 ORI ARGIE,; Ka
YT BRI 57K & 2 52 K Bk SRt se ma, i
AN SR HSE WL/, K AR E JEAN 2%
MRS ZE RN, e R . RE KR
SE [FIAE FR AR R K AR R I T W SR i v 2
7 (#2), 3-5 1 TR Z BIVKE RUK RN, Bk
R, MARE R /N, 6-8 F BE/KFR 2D
RakFl, RE TR ERERN R, FE R
LB KE, B T9-10 AMiAE MoK L . BEKH
R A A kS, 33K RS e R 25 (L th 728 T 9k
N X AR R 5 Saxena (1984)iIF5T & R 2T
Bi 7K A3 A 5 3 2 3K TR (A A v 1 A S
PEAH 30 T HEKESE [FIAT 3252 B 28 K o3 A )
S0 (Barnes & Allison, 1984), H.Ft -+ 38y & 1) 34
T, R AN (Barnes & Allison, 1988),
Ik, B R R AR A K AR e R A R AN ] . ANt
FUH/NF200 emff) KRR E A BRI T &
R R A (K12), 200300 cm 5 HE R KRS 5 [F47
REEFALRE, WRELHOKMRE R R
FERTN)Z, HBEAE R KA e FA =48
e 275 U LI N
3.2 3MFTREMAIK S KIR LA SR

] 2E5E T2 R, R 20 RS LA AH [H)
(98 AE KR, T AT] 32 B IR K o SR YA A 22 R (1
3). SFEYAAF IR R AL, 2000 4 AR

e
7K
AN



JEAE: WENE IR R AR P G 2 BRI . R ZL K 0 RIS R 671
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PERDEBEA KT, K RIEFRE, A BAT
2.

4 it
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