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Abstract: Water is one of the essential substances to maintain the plant system. Water resource selection is an important
selection process in the botany cycle. Despite precipitation is the ultimate water source for all plants, factors like
evaporation, difference in altitude, geological aquifer features, differences in the soil water characteristics may all influence
both values of stable hydrogen and oxygen isotope (8D, §0). Where the plant extracts water is supposed to be revealed by
comparing the water 80 8D values from stem xylems with that from the available water sources. Qaidam Basin is located in
the northeast of Tibetan Plateau with its typical desert ecosystem being significantly sensitive to global change. Nevertheless,
there is no information found on how its plant system distributes their water exploration among the available water sources in
that area. How the river water and precipitation influence the plant water sources is unknown. The objective of this study is
to determine the proportions of different water sources drawn by selected dominant plant species, examine the consistence of

this proportion for different plant species during the growth season, investigate the water competition conditions among the

E&WE : HEARFEREIH (40971118) ; HLIME RS0 -BF T AR R R0 H (201202021 ) 5 JTLA F AR B8 9 S AR TR H
75 B #5:2013-10-09; f&iT HH#B:2014-05-29
# MIRVEH Corresponding author.E-mail: chenhui@ igsnrr.ac.cn

http ://www.ecologica.cn



6278 JAE = 345

selected dominant species. Five local dominant plant species ( Ceratoides latens, Nitraria tangutorum, Ephedra sinica,
Tamarix ramosissima , Calligonum mongolicum) were selected to test the stem water 80 and 8D using Picarro L-2130i and
Finnegan MAT-253. 60 and 8D was also tested for different available water resources including groundwater, river water,
soil water ( profiled as 0—10 c¢m, 10—30 c¢m,30—50 c¢cm,50—70 cm,70—90 cm) and effective precipitation at same
time, as sampled every 15 days during June to September in 2010 in Nuomuhong Area. Meanwhile Decagon’s Em50 \
Em50R was used to measure soil water content. The Multi—source mixed linear model (IsoSource) was used to analyze the
contribution of different water sources to these desert plants. The local meteoric water line ( LMWL) equation was y =
7.019x-3.217( R*=0.970, P<0.001) , which indicated the warm and dry climate features of the study area. The result of
8"0 and 8D analysis showed that the selected plant species mainly used soil water in the whole growth season. The
groundwater was the second major water sources. Ceratoides latens mostly used soil water in 10—50 c¢m. Nitraria tangutorum
and Tamarix ramosissima absorbed most soil water from 50 to 70 cm. Soil water competition existed in 50—70 c¢m between
these two species. Ephedra sinica and Calligonum mongolicum used soil water from each layer more evenly. So their water
competition exists in the whole profile. Nitraria tangutorum, Ephedra sinica, Tamarix ramosissima and Calligonum
mongolicum changed the absorbing proportion of different water sources during growth season. Groundwater utilization is
increased gradually in the test season as the plant grows, which indicated that groundwater is an important water source to
the desert vegetation. Thus maintaining the groundwater tables in arid and semi-arid area is important for desert plant
system. For water scarce region, desert shrub root phenotype or spatial structure is an important aspect for root functioning.
Mostly plant root system distributed throughout the whole soil profile. It does not always coincide with the water abstracting

profile. So the way of judging the plant water sources only based on plant root profile has its limitation.

Key Words; Qaidam Basin; Nuomuhong area; desert plants;water sources ;stable hydrogen and oxygen isotope
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Table 1 Water use ratio of five dominant plant species in Nuomuhong area

P SHLE] i &3
zz::ies ?};‘; 0—10 em 1030 em 3050 em 5070 cm 7090 em Rivgzjv(aler Grfgr:z;j:ler Prefii:ilion
Ly zE 06-15 10.2 67.6 3 0.5 1 10.7 6.4 0.6
Ceratoides 06-30 12.5 10.2 13.8 13.8 14.7 17.9 17.1 —
latens 07-15 10.8 11.6 12.5 7.3 14.9 14.3 13.7 14.9

07-30 0.9 1.2 89.8 2.8 1.2 1.4 1.6 0.2
08-15 9.6 9.7 17.4 14.1 17 16.9 15.4 —
08-30 3.9 8.6 20.2 23.5 12.9 10.5 20.4 —
09-15 3.2 15.3 22.8 24.6 12.5 4.4 16.1 1.2
09-30 13.3 13.1 11.9 13.3 13.6 14.3 95 11.1
1 5 06-15 1 0.8 1.5 71.7 4.4 1 1.1 18.4
Nitraria 06-30 0.2 0 0.2 0.2 0.3 8 91.1 —
tangutorum 07-15 9.7 10.5 11.5 6.3 15.4 15.7 15.4 15.6
07-30 16.1 13.7 7 9.9 13.7 12.4 11.8 15.4
08-15 36.3 34.9 5 9.9 6 3.4 2.4 —
08-30 14.2 18.3 12.3 10.2 15.4 17.2 12.3 —
09-15 43 15.3 20.8 22.1 13.1 5.5 15.9 2.1
09-30 5.2 5.1 16.4 5.2 10 6.4 48.1 3.7
JREE 06-15 13.8 13.1 14.5 9.1 11.7 13.8 14.1 9.8
Ephedra 06-30 1.5 1.1 2 1.9 2.3 28.4 62.9 —
sinica 07-15 1.8 2.1 2.5 0.9 6 20 60.2 6.5
07-30 15.5 14.4 7.6 10.6 14.4 13.2 12.6 11.7
08-15 10 10.1 17.2 14.5 17 16.4 14.8 —
08-30 11.8 17.2 13.1 11.1 16.1 17.3 13.4 —
09-15 3.9 15.6 21.6 22.7 12.8 5.1 16.4 2
09-30 2.7 2.7 9.4 2.7 5.6 3.4 71.6 1.9
]l 06-15 0 0 0 96.3 0.3 0 0 3.3
Tamarix 06-30 5.6 42 6.5 6.5 7.2 31.8 38.3 —
ramosissima 07-15 4.9 5.5 6.3 2.8 12.9 24.1 29.7 13.9
07-30 16 14 7.2 10.2 14 12.7 12.1 13.8
08-15 30.9 30.1 7.6 12.4 8.5 5.8 4.6 —
08-30 2.1 5.1 18.3 42.4 8.2 6.6 17.3 —
09-15 0.4 4.7 27 58.5 3.2 0.7 53 0.1
09-30 6.7 6.6 19.8 6.7 12.7 8.2 34.5 4.9
UEES 06-15 14.4 13.9 14.5 8.3 10.9 14.4 14.6 9
Calligonum 06-30 2.8 2 3.3 3.3 3.7 32.9 51.9 —
mongolicum 07-15 1.6 1.9 2.2 0.8 5.4 18.4 63.7 59
07-30 5.3 43 1.9 2.9 43 3.8 3.6 74.1
08-15 34.4 33.1 6.3 10.6 7.1 4.8 3.7 —
08-30 6.9 13 16.8 15 16.5 15 16.7 —
09-15 15.6 11.6 10.5 10.2 12.1 15.5 11.4 13
09-30 8.2 8.1 19.9 8.2 14.8 10 24.6 6.1
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30—50 em +3EZE KA il s, 4Rl LA
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MR 7K 2 22 B A W I K A R EDT
R KA B AT LA L4 52 ) 38K o RN R o o A
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