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Soil Stoichiometry Characterization in the Oasis-desert Transition Zone of Linze,
Zhangye ./ N B Y g PR g
SUN; Xue' LONG Yongrh LIU Le! , LIU Ji-liang?, J]N quDgf DU Hai-feng*, CHEN Llng yin | /) & -~
(1. Labordtorv of Mlc;o'blotd .College of Life Scienge, Neifftkst Notimal Unlversnv, Lanzhou 730070, Chinag 2.\Linze Inland River Basin Research Stdtlon Nonhwt‘!st

1

Institutel of Eoologlcal and Envlronmental Resources, Chingse. Academv of S(‘len(es Lanzhou 730000, Chlna 8. Ghnsu Povincial Analysis and Testing Cenler Lanzhou
730000, Chmd 4. The Longnan Environmental Monitoring ﬁtdtlon of |Ganstr Province,, Longnan 746000, Chlna)

Ahstriét Tq investigate the changes.in C, N, P, and K contents and ecologlca stblchlomelrv of desert oasis soils and to elucidate their ecological responses to environmental
factors, 10 sample plotS were selécted in the Zhangye Linzgidesert 0BSiS in fﬁe nudee part of the Hexi Corridor, and surface soil samples were collected to determine the C,
N, P and K contents of soils and to reveal the distribution characteristics of soil nutrient contents and stoichiometric ratios in different habitats and the correlation with other
en\lronmental factors. The results showed that: (D) the distribution of soil carbon was uneven and heterogeneous across sites (R =0.761, P =0.06). The highest mean value

-1

was 12.85 g+kg ™" in the oasis, followed by 8. 65 g+kg ™" in the transition zone and 4. 1 g-kg ™" in the desert. ) The content of total soil potassium did not vary significantly

and was high among deserts, transition zones , and oases and low in saline areas. (3) The mean soil C: N value was 12. 92, the mean C: P value was 11. 69, and the mean N: P
value was 0.9, all of which were lower than the global average soil content (13.33, 72.0, and 5.9) and the Chinese soil average (12, 52.7, and 3.9). @ Soil water
content was the most influential factor affecting C, N, P, K, and ecological stoichiometry characteristics of desert oasis soils, with a contribution of 86. 9%, followed by soil
pH and soil porosity, with contributions of 9. 2% and 3. 9%, respectively. The results of this study provide basic information for the restoration and conservation of desert and
oasis ecosystems and establish a basis for future study of the biodiversity maintenance mechanism in the region and its correlation with the environment.

Key words: Zhangye Linze; desert oasis; desert-oasis transition zone; ecological stoichiometry; spatial heterogeneity
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BfH R (E P2 B 22 50, P I 22 5 vk R
=0 RN A 225, R >0 B FRR4lm 25 K
THNESR.

BES W A [0 (P) FHME N 0.59 g-kg™',

AR A3 85503 B R A AR SO GG R
10 B b 4 38 552 43 & B P S M 45 SR R W
GDDOS , LZ09 F1 LZ10 Y C FIl N &4z kT HMO1
~HMO06 F1 GDDO7 [ @ (C) F-HI{E N 6.74 g-kg ™",
o(N)FHEHN0.53 g-kg ™', £ 1 A 2], P S HAE
HMO1 ~ HMO6 Z [A AR AR b SR B i LZ10 i

o(K)SFEYME N 18.30 g-kg ™', 3 1 A 2. HEZIA
FFk GDDO8 4 + 458 5 /K A i A, Ho A S T
WA(E D). Hi, o(C) WA LIERE R 2.00 ~
15.30 g-kg ™', BRRZECN 4% 5 o (N) WA 1LE R
HF0.17 ~1.11 gokg ™ EFREN2.5% ; 0(P)AE
LG 0.33 ~1.36 g-kg ™', R EREHN 0.2% ;

o(K)ZEALJE Bl A 14.03 ~20.76 g-kg ™ ﬂ’ra%&

JHERF GDD,K & BBk HMO3 A8k &40, Hofh  h1.4%.
x1 mEGMNLEFHESEY
Table 1  Nutrient content of desert oasis soils
TR w(C) w(N) w(P) o(K) Tk fLEE
AR /g kg ™! /g-kg™! /g-kg™! /g-kg™! /% /%
HMO1 2.70 0. 15¢ 0.21 +0.00h 0.40 +£0.00e 17.06 +0.25f 0.00 +0.00b 1.70 £0. 15a
HMO02 5.40 £0.27¢ 0.39 +0.01¢ 0.61 +0.00d 18.78 +0.22cd 0.01 +0.00b 1.60 £0.03ab
HMO03 3.90 £0.41de 0.17 £0.02¢ 0.42 +0.00f 14.03 £0.41¢ 0.01 £0.00b 1.26 £0. 10bc
HMO04 3.70 £0.29¢ 0.45 +0.00f 0.51 £0.00c¢ 17.98 £0.03e 0.03 £0.02b 1.44 £0.22abc
HMO5 4.30 £0.27de 0.36 +0.01d 0.56 +0.00d 19.85 +0.17b 0.00 +0.00b 1.63 £0.13a
HMO06 4.40 £0.24d 0.38 +0.01e 0.54 +0.00d 18.34 +0.37de 0.01 +0.00b 1.60 +£0.05ab
GDDO7 2.00 +0.32¢ 0.24 £0.01i 0.33 +£0.00e 18.15 +£0.31e 0.01 £0.00b 1.49 £0. 13abc
GDDO8 15.30 +0.31a 0.98 +0.04h 0.40 +0.00b 19.30 +0. 18bc 0.15+0.09a 1.22 £0.30¢
L709 10.50 +0.25b 0.96 +0.02b 0.79 +0.00b 18.78 £0.31cd 0.04 +0.00b 1.45 +0.09abc
LZ10 15.20 £0.19a 1.11 £0.01a 1.36 £0.00a 20.76 £0.24a 0.04 £0.01b 1.49 £0.03abc
P fE 6.74 0.53 0.59 18.30 0.03 1. 49

1) FIFIARF/ING AR R AL 3 (P <0.05) 5 n=3
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Table 2 Ecological stoichiometry characteristics of C, N, P, and K in desert oasis soils
KA C:N C:p C:K N:P N: K P: K
HMO1 12.62 +0.81cd 6.68 +0.39gk 0.16 £0.01f 0.53 +0.01g 0.01 £0.00f 0.02 £0.00f
HMO02 13.83 +0.73¢ 8.93 £0.46de 0.29 +0.02d 0.65 +0.01f 0.02 +£0.00c¢ 0.03 +£0.00d
HMO03 22.41 £0.75a 9.38 £1.00d 0.28 £0.02d 0.42 £0.04h 0.01 £0.00d 0.03 £0.00f
HMO04 8.28 £0. 66e 7.31 0. 56fgk 0.21 £0.02e 0.88 +0.00c¢ 0.02 +0.00e 0.03 £0.00¢
HMO5 11.81 £0.61d 7.75 £0.49efg 0.22 +£0.0le 0.66 £0.02f 0.02 £0.00e 0.03 £0.00e
HMO06 11.52 £0.63d 8.16 £0.46def 0.24 £0.0le 0.71 £0.02ef 0.02 £0.00d 0.03 £0.00d
GDDO7 8.33£1.7le 6.15 £0.96k 0.11 £0.02¢ 0.74 £0.03de 0.01 £0.00h 0.02 £0.00f
GDDO8 15.66 £0.85b 38.15 £0.83a 0.79 £0.02a 2.44 £0.09a 0.05 +0.00g 0.02 £0.00b
LZ09 10.98 +0.43d 13.22 +0.35b 0.56 £0.02¢ 1.20 £0.03b 0.05 +£0.00b 0.04 +£0.00b
LZ10 13.76 £0.23¢ 11.16 0. 15¢ 0.73 £0.00b 0.81 £0.01cd 0.05 £0.00a 0.07 £0.00a
SEHEIME 12.92 11. 69 0.36 0.90 0.03 0.03
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Fig. 4 Characteristics of soil ecological stoichiometric ratios in desert oases (n=3)
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Table 3  Contribution of environmental factors to soil C, N, P, K,

and ecological chemometric characteristics and significance test
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T AL BRI 3.9 1.3 0.314
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