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Water sources of Nitraria sibirica and response to precipitation in two desert habitats. ZHOU
Hai, ZHAO Wen-zhi * , HE Zhi-bin ( Northwest Institute of Eco-environment and Resources, Chi-
nese Academy of Sciences/Linze Inland River Basin Research Station of Chinese Ecosystem Research

Network/ Laboratory of Heihe River Eco-Hydrology and Basin Science, Lanzhou 730000, China).

Abstract ; Nitraria sibirica usually exists in a form of nebkhas, and has strong ecological adaptabili-
ty. The plant species has distinctive function for wind prevention and sand fixation, and resistance
drought and salt. However, the water condition is still a limiting factor for the plant survival and de-
velopment. In order to understand the water use strategy of the plant in different desert habitats, we
selected the N. sibirica growing in sandy desert habitat and gravel desert habitat to study the seaso-
nal variation of plant water sources and response to precipitation at the edge of the oasis of Linze in
the Hexi Corridor. We measured the oxygen stable isotope of the plant stem water and the different
potential water sources ( precipitation, soil water and ground water) , and used the IsoSource model
to calculate the proportion of water sources from the potential water. The results showed that there
were significant seasonal variation characteristics of 80 value and water source of stem water for
the plant in the two habitats. In the sandy habitat, the plant used more ground water in the less pre-
cipitation seasons including spring and fall, and more than 50% of the water sources absorbed from
ground water. However, under the condition of gravel habitat, the plant could not achieve the
ground water level depth of 11.5 m, and its water source was controlled by precipitation, which had
large seasonal variability. The water sources of N. sibirica had significant responses to the change of
precipitation in the two desert habitats. Following the rapid decrease of soil water content after the
precipitation events, the plant in the sandy habitat turned to use the abundant ground water as the
main sources of water, while the plant in the gravel habitat only used the less water from precipita-
tion infiltration to the deep soil. Therefore, different water use strategies of the plant in the two habi-
tats were the main reason for the difference in growth characteristics, and it had a strong ability of
self-adjustment and adaptation.

Key words: desert habitat; precipitation variation; stable isotope; water source; Nitraria sibirica.
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Fig.1 Nitraria sphaerocarpa community in dune and gravel de-
sert habitats.

a) YPJFSEEE Dune desert habitat; b) #kBiFiiE Cravel desert habitat. T
[7] The same below.
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Table 1 Characteristics of Nitraria sphaerocarpa communi-
ty in the dune and gravel desert habitats

ez Wi TRBC R P
Habitat Dune desert Gravel desert

U 67.2+38.7 27.5+14.1 <0.01
Nabkha height (e¢m)

T 36.7+12.7 21.8+5.9 <0.01
Plant height (cm)

bt 12.5¢13.1 3.7+3.2 <0.01
Canopy (m?)

B Density 8.243.1 14.315.3 <0.01
(Number of nebkha per hm?)

ER /i 309.24204.9  206.2£1043  <0.01
Biomass (g + m™2)

o R AKAK AL 4.5£0.2 11.6+0.12 <0.01

Ground water table (m)

R0 S BURE— IR R T 1 BT IR SR [ # k /)N
M (EA0.3~0.5 cm, £ 3~5 em) , Gk 5 J5 58 A
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Fig.3  Seasonal variations of soil water content in dune and

gravel desert habitats.
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Fig.4 Response of soil water content to precipitation pulse in

dune and gravel desert habitats.
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Fig.7 Seasonal changes of 8'°0 values in stem water of Nitra-
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X R 7K Ground water in gravel desert region. [ [fi] The same below.
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Fig.9 Seasonal changes of water sources of Nitraria sphaerocar-
pa in dune and gravel desert habitats.
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