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Abstract: [Objective] The investigation of soil nutrient content and stoichiometric ratios is of great significance

for gaining a deeper understanding of the nutrient cycling and balance mechanisms within ecosystems. The Xizang
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Autonomous Region, situated on the southwestern Qinghai-Tibetan Plateau, functions both as an ecologically
fragile area and a crucial ecological security barrier for China. This research examined the soil nutrient
stoichiometric ratios and their influencing factors under different land use patterns in the alpine region of the
Xizang Autonomous Region. The objective was to assess nutrient limitations in the study area and provide a
foundation for effective nutrient management in these sensitive ecosystems. [Method] This study focused on
three land use types (farmland, forestland, and grassland) across an east-west transect in the eastern Xizang
Autonomous Region. Soil samples were collected at different depths (0-10 cm, 10-20 cm, and 20-30 cm) to
measure basic physical and chemical properties (including clay content (Cy), bulk density (BD), porosity (Ps), soil
water content (SWC), soil organic carbon (SOC), total nitrogen (TN), total phosphorus (TP), Alkali-hydrolyzable
nitrogen (AN) and available phosphorus (AP)). The longitude (LON), latitude (LAT), and altitude (ALT) of each
sampling site were recorded using GPS, while environmental factors such as mean annual temperature (MAT),
mean annual evaporation (Ea), mean annual precipitation (MAP), and vegetation normalization index (NDVI)
were extracted using ArcGIS. Variance analysis was employed to assess differences in the contents of SOC, TN,
AN, TP, and AP, along with their corresponding nutrient stoichiometry ratios (C:N, C:P, N:P, and AN:AP) among
farmland, forestland, and grassland. Additionally, correlation analysis and redundancy analysis were conducted to
identify the factors influencing nutrient stoichiometric ratios across the three land use types. [Result] The
findings revealed no significant differences in SOC, TN, or AN contents among the different land use types (P >
0.05). However, TP and AP contents in farmland were significantly higher than those in forestland and grassland.
Moreover, soil C:N did not vary significantly with depth across any of the land use types. The AN: AP ratio in the
10-20 cm soil layer of grassland was significantly higher than that in farmland and forestland, while the C:P and
N:P ratios in the 20-30 cm soil layer of farmland were significantly lower compared to forestland and grassland.
Farmland soils exhibited greater nitrogen limitation, evidenced by lower AN contents and reduced N:P.
Redundancy analysis indicated that SOC, TN, BD, P, MAT, and E, were among the common influencing factors
for the 0-30 cm soil nutrient stoichiometric ratios in farmland (16.2%-41.7%), forestland (17.3%-33.9%), and
grassland (11.0%-26.9%). Interestingly, the influence of environmental factors on the soil nutrient stoichiometric
ratios under different land use types decreased with increasing soil depth. [ Conclusion] Overall, this research
enhances the understanding of the key factors influencing soil fertility under different land use types and offers
valuable guidance for optimizing nutrient management in the alpine region of Xizang Autonomous Region.
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Fig. 1 Distribution of soil samples under farmland, forestland and grassland in the eastern Xizang Autonomous Region
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Fig. 2 Box diagram of soil basic physicochemical properties under farmland, forestland and grassland in
the eastern Xizang Autonomous Region
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Fig. 3 Soil nutrient stoichiometric ratios in different soil depths of farmland, forestland and grassland in the eastern
Xizang Autonomous Region
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precipitation; E,: Average annual evaporation; ALT: Altitude; NDVI: Normalized differential vegetation index. The same as

below.
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Fig. 4 Correlation analysis between soil nutrient stoichiometric ratios and soil physicochemical properties (a) and environmental
factors (b)
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TR RIS TR Em T CN > 25 (I, 765 48 3 X A [\ Lt R 2828 R 4% C:N
BI/NT 25, IXR M X LI ER RS B A, AAERE ISR SR bk R, i it U T
ARG Rl N 2R

11 C:P AW R LB RUE S, MR RCERE P BUNIR S R [ P Y E
PR, . bk, BRI C:P MME M5 18.37. 32.23. 3222 (] 3), mfik T4x[E i C:P 1
fi (61.00) P9, fEREMAEZ RGM L3R, FREHENRI T — P00 T 5 £ kR 4l b

(Redfield ratio) MIZIH KR, b3 N AP ELEIZN 13150, MILLZ R, AR, Fribf
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FHLEFY) NP (171 ~ 4.26) BIEART 13:1, SosHZhX i N fRRHIRER . =
A T MCEIRIES), B N ERREERY, RS EGLX I N PRS0 E R .
B, RHEEE NP /ANTARA S (K 3), XRS5 REEINE N R KEG K. RE+
BRI B AR — @ AR T R R R A Sz RAR R KR, AR R — P45
TR 53 B AN AR MBS PR IR NI F i FE AR 2 RT3 53 BRI S8 L RS e L o

PG J8 2R S AN ) MR B 2 8 12358 C:P A N:P Y BEVR FE RGN s/, HAKH 0 ~ 10 cm 3%
C:P 22T 10 ~ 20 F120 ~ 30 cm 13 (P < 0.05, P 3). LiZBUE# 1 FFE X (5% Al R 5
N, RKm I CP A NP R TR ZEMRZ LI, ABFFiR. AR, Bt SOC. TN TP & &1
b R RN, RAFR D TR LR BT EE. K, AREFAHTF SOC f
TN BEIREE R FrE R4 T TP, K43 C:P A N:P BEIR /N (B 3).
3.2 ARELMFALBMARRELIER D UFEITELLFIIE R

KEPFFRN, LT E B A2 A R 5w, Rl S2 A b . B K
3R 7 AN A 2 R A PR AR B T (s BA, SOC. MAT. E,. TN. BD. P Al AN 2
M (16.2% ~ 41.7%). Ak (17.3% ~ 33.9%) A& (11.0% ~ 26.9%) 0 ~ 30 cm 1355
S E R SRR F (B 5). SOC. TN. Pyl BD &M 0 ~ 10 cm (18.2% ~ 36.1%). 10
~20cm (14.9% ~ 27.9%) #1120 ~30 cm (11.2% ~ 22.0%) -+ttt E L ILE BT (B
6). MAT i sem T8 . MW EKMBAEYES), EifmtE C. Ny P FL R
B3, MAT T, SRR A E YE vt RN, TN FLA S iR . BD ELEERAM
TIEFLBRRE . MR R A KRR IR AE /B, it R 3 BD Bk £ BRI s
. AN R IR IR By 1B R T IR J R IR Y, e R Sk s
P, T I R AR FUR RN IR S B R, PRI IR ML R R AR AR
i, I TR S GRS ) R 2R B - e R e s L B B R R

EARBEMMKHANE, MAP Xf B I 22 95 v R AN 525, T BD SRR XHBUR
(RRBEEN 16.0%) (K 5), XATRE S MR E /R BH 24 P, BE 22 il H Iy R 5/
FEMRAZ 490 45 1T T AR BOIR 6 )2 00, Bas 2 LR A R R B B4K T BD, 1M 2 %97
IR . MR (MAP. MAT. E, Al NDVD XFA8. AR, Hidh 389501k 24 18 L)
R R A BEVR FE N T N B, b, 20 ~ 30 om VRS HIEFR ML A EAZIEE R TR (&
6)s

WAL R BN, L8 5 25 R0 78 AR 8 - 3 % 4 A 2 T i LU I A R 2R 2 ATk
62.05% ~ 76.55% (¥ 5 MK 6), FlRAMBRS > v ReS A% I8 LA AR A L. L
SR A e i S LR 2 AR B SR AEER . AT B SR Ak s L P, kA, R
VEETR (AR R S5 L FR O WSCIR JEE RS P I A7 A 25 57, IR 2 §mi -39 ot it e Lk, 5
SRR (BRI, TR R X OB R T BKER IR A BT Wk, R
KFEAFZEMAEY . MY, LIRERHREET, AR 50 R AR Lt R 287 1 18 5%
ST R 2 S R IR

4 ZE iR

A SCAE TG VA X AR EREAT, RBUK . AR RN S AN VR B A RN R, SRR
AT LR R BRI R P R o ph 2 m b e R R . R (D A
A LRI R R L2 CN BWEREEER, HHh 10 ~ 20 cm L3 AN:AP 838 i T4 H AT
Hh, ARH 20 ~ 30 cm 13 C:P Al N:P 35 B A% T AR R Bl . AR T PR LRI R M, o FH 14985
PR Sy, O I A R M PR it A R R R R AR R, (20 IR ANER
BT RA A R 288 N R i B L E B R R . SRR XA AR, i
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