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Abstract

Aims Little study has been conducted to quantify plant water sources for Myricaria squamosa, which is a domi-
nant alpine riparian shrub in the Qinghai Lake basin and plays a key role in maintaining riverine wetland system.
The objective of this study was to quantify water sources for M. squamosa growing under different hydrological
conditions.

Methods We collected the water samples from the xylem of M. squamosa, groundwater, river, and soils in the
Qinghai Lake basin from June through September, and analyzed the seasonal variation of hydrogen stable isotope
ratio (6D) in the xylem and potential water sources using stable hydrogen isotope tracer method. We then com-
pared the differences in water sources for M. squamosa growing under two contrasting hydrological conditions.
Important findings Myricaria squamosa plants growing on the river bank mainly used groundwater and water
from the river stream in June and July, with groundwater contributing up to 89% of water use in June and 55% in
July and river stream contributing up to 86% in June and 65% in July, respectively; whilst in August, they used water
mainly from the 0-20 cm soil layer; the water source in September was identifiable. In contrast, Myricaria squamosa
plants growing approximately about 100 m away from the river bank mainly accessed the groundwater and river
water in June (91% and 70%, respectively), and used water from the 0-60 cm soil layer during the rainy months July,
August and September. Results suggest that M. squamosa plants on the river bank use mainly groundwater and river
water; soil water was more important for those far away from the river bank. These are resulted from the re-
sponses of this shrub species to specific water conditions when growing under contrasting water regimes.
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installed 150-200 m away from A and B.
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Fig. 3 Distribution of root density along soil profile in Myri-
caria squamosa. A, on river bank; B, about 100 m away from
river bank.
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Fig. 4 Seasonal variation of soil water content (mean + SD).
A, On river bank. B, About 100 m away from river bank.
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Fig. 5 Seasonal variation of hydrogen stable isotope ratio
(6D) in groundwater and river water (mean + SD). AG,
groundwater on river bank; BG, groundwater about 100 m
away from river bank; R, river water. VSMOW, Vienna stan-
dard mean ocean water.
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Fig. 6 Seasonal variation of hydrogen stable isotope ratio
(oD) in stem (xylem) water (mean = SD) A, on river bank; B,
about 100 m away from river bank. VSMOW, Vienna standard
mean ocean water.
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135K DB 1 2 S EAE I TaT T A%, i kil 2 (1)
HE B AR AR I R K N2 Bt R 7K 28 R 0] 338K 4y
[R5 i (FH 74545 2002; Xu et al., 2012), & Hri
VIR K R FERE, +3EKoD LB FEK. 28k
R K iU e 3 K R A R IR

18K Mk bR, 22 138K oD 5 /K 6D
AL EHA—B, IR ARIRR K, RZE KD
Z R AGE K AR R /N . W 1410-10 em -+
2K ODAE—26.51%0 — —66.37%0 [F]ALZ]), B3] 5
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Z KR TR . UL, KATIIIX 210 em+
127K 6"%0 5 B K 007 AH [R] 119 A48 f R 4 (o e 2%,
2008), 7 T e i s A0V L B T A
B, R K0, SDRZ BRI R,
TR J2% 52 R 7K M 28 A4 s B35 48 /IS (1 S 48 4%
2002; #JK%E 2007; Xu et al., 2011). Hu R /KA7%) +
S K oD A S, BE ST 529100 mAid 13K
OD /T [ il HAS AR B3R, an7 H 22 H i
F KDL L Fl S —27.48%0 — —76.34%0, 1T )5
HN-29.16%0 — —66.34%0, X I AL R KA A
TRITEL. 7 B P B R X SR E B
IKABTIRARIN 387K 5" PO RISDAS A B i K, T T
B R KA T, 38K 0" ORI SDI G HET TR
7K (Rossatto et al., 2012).

HHE S KRB KD, W F K
Rt VR 55 44 Tn iy 438 /K oD /N (Jackson et al., 1999),
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T4 T KD A R, 5 I T AR
JEAE], R AE 1230 em. BE B A 47100 mAk
761250 cmit T3 /KoDH] AR K. MEHTIT LR
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FRZ1100 mAtSZ 7K B2 BE K, 398 kb ) R Ak -
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ZE(EFIusE, 2010), M0 HA— 2 S VAL
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s K, KU AR ] AR ) B T B (Dawson
& Pate, 1996; Rossatto et al., 2012). H. 7K A1A% iR
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FHIE], ) R 2 2K AR AE8 H 25 H 3 R H de K
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GHEF ] R 7K (Costelloe et al., 2008; Duan et al.,
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HA B4 98 20 (Nippert et al., 2010). 411, #F
TR R I O AN 232 M A4 A K (Rossatto et al.,
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) A4 R0 A K 0 A R 7K (Sanchez-Pérez et al.,
2008), ARAFEY)* %2 LKA H =5 K
fr 5L FAH S 56 & (Rossatto et al., 2012). A3 &3
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