EVINEE MESE S & N S59 AT Y

HRIEMNT L1555 (8] RHEFERI RN A IR B &
R, ARET, BRE, TR, LER,

(L FE KM S E 2R, 78 )] 7500215 2. TEAFFILERAESRGRE S EELEWELATRE, TE
JII 7500215 3. TE RV RHOB S AESME BXE SRR ERFHEM, 78 81 750021; 4. TERKPAESHEY
Be, TE )1l 750021;)

W B SR ARG RGN PTG G 3, AR ESS, 52 BT PR R )12 X R
Z BRI A, EREREEUME, BAEMYAE, AR XIERSE, REK IR, N2k
BERE S A T E R . A AR T T ESME SN R DOREREEX 9 MER, DamBch
Z B AR (Nitraria tangutorum) FENNBEFXT G, SR R R BEERE Y IR 25 A0 = N BB R ) i, o
FETRE R X R EE IR R (O & (ND. B (P) LIRS AR FAFE, R RENST 3% C. N. P
TCER MmN, HE R R IR R R . EEP AR

(1) BEAKRREZ B2 g2 I A5t ERHE R SN 7. AR Py N/P 548 5 16 25 7R DGR TEAH O
(p<0.05), C/N 54 EE MK (p<0.05), N. N/P 5k A7 0.001 F1 0.05 /KF 2 A, HH
N &, C/N 3 54 B R 2 IEA A TAE (p<0.001). #EH. MAP 2520 AR R B4R
KEHF. AR P. N/P 5EEEAE 0.05 /KF EEFAAHCHIEFI, R C/N ST 0.05 KF R AR
AIRES KA R, RN NP H5igk 77178 0.001 F1 0.05 /K E2FAHK.

(2) FHFEKE. G BRI ERN A 2R R EREE 7. EMANER C FESEH
EE AR (p<0.05), N F&E. C/N 545 2R FE IEMHRM AR (p<0.01), N/P 545 B EMK (p
<0.05), N &, O/N GiFREEZETME (p<0.05) FEEZEIEME (p<0.01), P SESFELHEKEL
ZHAR (p<0.05), C/P. N/P SELIEKELE 0.05 KF ERIEHR. HEMMIMEAN 8. CON 54F
R EIEASC SIS (p<0.01), N &8, C/P. N/P 433 5EHBE/KELE 0.001. 0.05. 0.01 /K7 EE
EAHSC. fEREKTERRIEIL T, PR MR EAREKKEE LR,

(3) +3E C. N SRBE - ZIRER I EH K, P S EAELZIRE LEAS . AN
C. N. PALZEIT BRI m TS, EP IR C IR, A WU /0 Al SR A A B N MR A
0-10cm /2 C. N S &E &, 118 C S ERIUNEE>ILE> a3, N & ERIILE>FE 5> 76,
P & &R F P> E>FEHE, C/N RICARG > P >I0E, C/P N/P $3R I 96> 5 B> 76
TR I C EER T, EANTIEC, N, PEEWBNRE, B=FE N N>C>P.,

(4) ZBFE. AR m LIRS B E R F LR 1, BEMN 88 C/P. N/P S 5t 2.3 11
I (p<0.01), N/P 5 MAT ZE MK (p<0.05). HETHEAFT LN IR R, R R EN 1T
P LRE N LRERGHE, NS TREAREANLEP S8, BEXNLEC N PIuEi
MFE LN P>N>Co NI T3 C H 85 MAT IR E IEAHE (p<0.01), TIEN EES54E. MAP 7l
0.01 A1 0.001 7K FRIEAIG, P EESEEMBHRNHERE R (p<0.05) FHEZEEFHK (p<0.0
Do fE—@iREXEN, BEENAERT C MR,

E PR, SRIEEJR Co Ny PALZEIT ERFEAAE R B A 3 BiPE, N. P Ju a2 MR A v HERG 1 AE
KIMFEEICR . U] 3T XA S RO IR E, M ESRYP RAHEEZ X

RERIE: ARIEMN, A SRARAE, Y- EAE, WBhIRER, SRR
FE4-K5 Q958.15; S154.5 XERFRIRIG: A XEHS: 1001-7488 () -0000-00

1790



EVINEE MESE S & N S59 AT Y

Influence of white thorn scrub on soil spatial variability

characteristics and its drivers
ZHANG Chenghui', LIU Jiankang>**" HUANG Xiangxiang', WANG Yitao®>**, LAN H
uiqin®** , ZHANG Jie>**

(1. College of Forestry and Grassland, Ningxia University, Yinchuan 750021, Ningxia;
2. Key Laboratory of Northwest Degraded Ecosystem Recovery and Reconstruction of the Ministry of Education, Ningxia University, Yinchuan 750021,
3. Cultivation Base of Northwest State Key Laboratory of Land Degradalt\ﬁ:lg;(rll?i; Ecological Restoration, Ningxia University, Yinchuan 750021, Ningxia;
4. College of Ecology and Environment, Ningxia University, Yinchuan 750021, Ningxia;)

Abstract:As an indispensable part of terrestrial ecosystems, deserts have very fragile habitats, and the
vegetation in this area is mostly patchy in distribution due to the limitation of the resource environment, and the
established species are mainly dominated by tufted and arid plants, which play a significant role in regulating the
regional climate, maintaining soil and water resources, and providing habitats for a large number of species. In this
study, we analyzed the spatial variability of carbon (C), nitrogen (N), and phosphorus (P) in the soil of white thorn
scrub in the desert grassland area based on nine sample sites in Yanchi County, Ningxia, Inner Mongolia, and Gansu,
with widely distributed white thorn (Nitraria tangutorum) scrub as the object of the study, and analyzed the
characteristics of carbon, nitrogen, and phosphorus (P) in the soil of white thorn scrub in the desert grassland area
using the method of large-scale sample survey and indoor mathematical model simulation. The study analyzed the
spatial variability of carbon (C), nitrogen (N) and phosphorus (P) in white thorn scrub soils in the desert grassland
area, explored the mechanism of white thorn scrub's influence on soil C, N and P elements, and revealed its main
driving factors. The main results of the study are as follows:

(1) Precipitation and latitude were the key factors influencing the leaf stoichiometric characteristics of white
thorn. Root P and N/P were significantly negatively and positively correlated with longitude (p<0.05), C/N was
significantly negatively correlated with latitude (p<0.05), and N and N/P were negatively correlated with altitude at
the 0.001 and 0.05 levels, respectively. Leaf N content and C/N were highly significant positively and negatively
correlated with latitude (p<0.001), respectively. Altitude and MAP were the key factors affecting the stoichiometric
characteristics of white spurge roots. White spurge root P and N/P were negatively and positively correlated with
longitude at the 0.05 level, root C/N was negatively correlated with latitude at the 0.05 level possibly related to
precipitation, and root N and N/P were negatively correlated with elevation at the 0.001 and 0.05 levels, respectively.

(2) Mean annual precipitation, latitude and longitude were the main environmental factors affecting herb
stoichiometric characteristics. Herb C content within the thicket was significantly negatively correlated with
longitude (p<0.05), N content and C/N were highly significant positively and negatively correlated with latitude
(p<0.01), N/P was significantly positively correlated with latitude (p<0.05), N content and C/N were significantly
negatively correlated (p<0.05) and highly significant positively correlated (p<0.01) with altitude, P content was
significantly negatively correlated with mean annual precipitation ( p<0.05), and C/P and N/P were positively
correlated with mean annual precipitation at the 0.05 level. The N content and C/N of the herb outside the scrub
were significantly positively and negatively correlated with longitude (p<0.01), and N content, C/P, and N/P were
positively correlated with mean annual precipitation at the 0.001, 0.05, and 0.01 levels, respectively. In the case of
sufficient precipitation, element P was the main element limiting herbaceous growth.

(3) Soil C and N in general decreased gradually with the increase of soil depth, and P content did not have a
uniform pattern in soil depth. The soil C, N and P stoichiometries in the thicket were higher than those outside the
thicket, and the C source, organic matter decomposition rate and mineralization rate of the soil in the thicket were

1791



EVINEE MESE S & N S59 AT Y

low compared with those outside the thicket. Midwest>North, and C/P and N/P were North>South>Midwest.
Temperature is an important factor affecting soil C. Soil C, N, and P contents in the thicket were all more deficient,
and the degree of deficiency was N>C>P.

(4) Longitude and latitude are the main environmental factors affecting soil stoichiometric characteristics. Soil
C/P and N/P within the scrub were all highly significantly negatively correlated with altitude (p<<0.01), and N/P was
significantly negatively correlated with MAT (p<0.05). Elevated temperature was unfavorable to soil N
accumulation, and at higher temperatures soil P elements were more easily lost than N elements, and N reduction
helped to increase the soil P content within the white thorn scrub, and the degree of influence of temperature on soil
C, N, and P elements was P>N>C. Soil C content outside the scrub was highly significantly positively correlated
with MAT (p<0.01), and soil N content was positively correlated with longitude and MAP at the 0.01 and 0.001
levels, and P content was significantly negatively correlated (p<0.05) and highly significantly positively correlated
(p<0.01) with longitude and elevation, respectively. Within a certain temperature interval, the increase in
temperature favored C accumulation.

In summary, there was obvious spatial heterogeneity in the C, N and P stoichiometric characteristics of desert
grassland, and N and P elements were the main elements limiting the growth of scrub sand pile vegetation. Therefore,
it is important for ecological protection to carry out regional ecosystem vegetation restoration according to local
conditions.

Key words: White thorn scrub, spatial variability characteristics, plant-soil interactions, drivers, desert
grassland

1792



	Key words: White thorn scrub, spatial variability characteristics, plant-soil interactions, drivers, desert grassland
	何真敏1,2，彭凌霄1，罗志锋1,2，孙永玉1,3,4,5，欧朝蓉2


