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Soil Phosphorus Distribution and Its Influencing Factors in
Different Grassland Types on the Qinghai-Tibet Plateau
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Abstract: Phosphorus is a key nutrient element limiting grassland ecosystem productivity. It is of great sig-
nificance to clarify soil phosphorus distribution and its influencing factors for maintaining sustainable devel-
opment of grassland ecosystem on the Qinghai-Tibet Plateau. In this study, we collected soil samples from
different grassland types (i.e. meadow steppe, typical steppe, and desert steppe) along the horizontal tran-
sect of the Qinghai-Tibet Plateau from northwest to southeast. The distribution characteristics and influen-
cing factors of soil total phosphorus, available phosphorus, and inorganic phosphorus and organic phosphor-
us fractions were investigated. The results showed that the total and available phosphorus contents in soil
were the highest in meadow steppe, followed by desert steppe and typical steppe. The inorganic phosphorus
fraction of all grassland types was dominated by acid-soluble inorganic phosphorus; the organic phosphorus
fraction of meadow steppe soil was dominated by sodium hydroxide organic phosphorus, while acid-soluble

organic phosphorus fraction was dominated in typical and desert steppe soils. Among different grassland

5 H#1 :2022-01-25

FEIIRE A5 R E B R L5 A B2 5200 (2019QZKK0606-2)

F—EH  XFEHFA96—) L WA, EENEF M 5T . E-mail:3286478936(@qq.com

BEEE KT RA972—) B 4 882, EENF A2 5E . E-mail: zhangjinjing@126.com
Mg (1976—) B A T B, FENF L EAESHI . E-mail: henp@igsnrr.ac.cn



352 PINERY S R o 5 36 &

types, the contents of water-soluble, sodium bicarbonate, sodium hydroxide inorganic phosphorus and vari-
ous forms of organic phosphorus in the meadow steppe soil were significantly higher than those in the typical
and desert steppes, while the content of acid-soluble inorganic phosphorus in the desert steppe soil was sig-
nificantly higher than that in the typical and meadow steppes. Redundancy analysis showed that soil organic
carbon, average annual rainfall were the main factors affecting the total and available phosphorus, average
annual rainfall and free iron oxide were the main factors affecting inorganic phosphorus fractions, while pH,
average annual temperature, above-ground biomass and average annual rainfall were the main factors affect-
ing the organic phosphorus fractions. Structural equation model indicated that grassland type had a direct
effect on both inorganic and organic phosphorus fractions, and annual average temperature and bulk density
also had a direct effect on inorganic phosphorus fractions, while altitude, annual rainfall and annual average
temperature had indirect effects on inorganic and organic phosphorus fractions through grassland types. The
results of this study are of great significance for the effective management of soil phosphorus nutrient and the
sustainable utilization of grassland resources on the Qinghai-Tibet Plateau.

Keywords: phosphorus forms; biotic factors; abiotic factors; soil minerals; Qinghai-Tibet Plateau
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PAC BWEEM R I 1~12 RRH

) B, 13~ 24 Fon MR LR, 25~ 36 KRR Jic LRI,
3 TESB AN BELRE.ENBAS
BNBEASSREEAFHTRSH(RDA)

DAAE XS T 9 58y B b R A (i i o R, 2
i, S 0 JEECR T I A M A S 38 A B A R R
0.20,0.24,0.21 g/kg, X L FU(H B AIK T A B 5% 45 2R
(£ 3), HJFE K AT RS i T PN 58 iy 0 i DXl ) 4O 34
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L Ji - A A W O ek I UK T R e R A A

A6 75 AR 0 A W R T 5 R R 2 B e
RS T A AR A R e, A v R R D3 AT X
R R AR T ) N R TR B (R D, R EL
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A LB ) 7 B R A L R A T AE A I R ATF ST gt
TPHUE . 76 AR5 = HEH HLBE o A i SR R 1o
AR AL T DLE I 4% RO AR A k2 T
UUVE RN 5 45 ML 16 & 0 & 26 4 B 454 PLB%
P AR B B DR R R SRR R R e
IR A LB 2 s WA SE (R DK FE,
B A R AL ) PR 1Y) R T M R P A T P AL
WAL 43, TR B TG 2 T2 AR A0 6 8 HLBE AR 5 19 7B HIAS
InH AR A RS ALY . T R, T RS
T 5 T ol i A T R e A LB S AR R
Je I\ TP OO FUS B L B E AR E b,
FEAEWRIET I LR 35 W% 208 & 5 A HLEE 19 38
) Kb LU I W8 2 A A LR 2 )+
BEAYBE S R, S pH WS WA E
AT DL LA AL 52w - e HILBE (0 B B AL AL
(1) pH 5 MR ER SR 36 P AL pH 40 T 8R4
TR P B 5 B A I B 2 A AL s (2) pHL

M) folC A= 40y R L S Tl T2 il 3 P L IR pHL 2% 14 00 4 2R
Y0 6L BB I T T LT S B ML B R
(3) pH 52 W AH 4 FGCZE W BE VR (0 4L, X AT RE ek
AR E A 5 0 AT LR T 2 LA S W I O M KD
SR B HT Iz L AR AR . AR
R 22 A ) R R L A T AR R S
R (R D) B U8 v Y A S A AL
W 2 5 W] B, R RE P BB R AL B R
pH BAR Cr k3 Bl D (8 2) 5 DR Ik o ) 80 it 4 1 v
T PR A PR HLBE Y i W T A 2 Rk
R R 4

4 i

(1) 7 76K oy J e b, - 398 4 B 1 B L 7 0.33~0.71
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(3) 1 B ML | AF 35 8 T St J2 5% e 42 1l R A A0
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) FEZEH L0 pH AR SR  AGB VAR Y FE R 2 /2
S A AL 2H A 1) 35 R 5 B kb 2R X T ML 2 oy
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