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Abstract: Grassland biodiversity is the basis for maintaining the function and stability of grassland ecosystems.

Understanding the diversity of vegetation and soil microorganisms in different grassland types and their influencing
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factors can help to formulate scientific conservation and restoration strategies. In this study, we investigated the
characteristics of vegetation and soil microbial diversity of different grassland types and analyzed their relationships
with soil environmental factors by combining field vegetation community surveys and amplicon sequencing, for
different grassland types in the Three-River Headwaters Region. It was found that alpine meadows, alpine steppe
and temperate steppe in the Three-River Headwaters Region had significant differences in vegetation community
characteristics, soil microbial diversity characteristics and soil physicochemical properties. Alpine meadows had
higher vegetation cover and biomass (P<C0.05) , while temperate steppe had the greatest vegetation height (P<C
0.05). For soil fungi, the Faith’s-pd index was significantly greater in alpine meadows than in temperate steppe and
alpine steppe (P<C0.05) , whereas the Simpson and Shannon— Wiener indices were significantly lower than in
temperate steppe and alpine steppe (P<C0.05) ; and for soil bacteria, the Chaol and Faith’ s-pd indices were
significantly lower in alpine steppe than in temperate steppe and alpine meadows (P<Z0.05), while the differences
between Simpson and Shannon— Wiener indices were not significant (P>>0.05). Soil environmental factors had
significant effects on vegetation and soil microbial communities in the different grassland types, among which pH,
soil organic carbon content and soil total nitrogen content were one of the main factors of influence. The results of
this study provide a theoretical basis for biodiversity conservation and ecological restoration of different types of
grasslands in the Three-River Headwaters Region.

Key words: the three river headwaters region; vegetation characteristics; soil microorganism; species diversity;

high-throughput sequencing

M A ) 2 A TR AR M A A AR G T RE AR E P Y R 0 R A R AR S R I A S R GRS
ST A A OGN AE T A B R R RO W 2R AR O A W 2R 0 T AR 4, T A
Wi 5 RO AR S R G AE A RIIRE T A () 2 R Rt A o R R SR W 2 R R e DR R A B T o e R
I DR AP A TSR W L B A B A S R G R TR . S VLIRAE S A BRI SR Y S AP i X 2
— 1A 2 R BIE NS AR A VR XA 2 2R G 0 S L R o R | A B A A R A R T R S R A U T B
BT

TR M AR T R v DN M DR G A 2 ) TR B A AT R B R B T T R A R 0 R AR S R G T
FLPERE T ZREME— B2 ORTE™ o W VLR AN [R) 26 28 5 by AT 50 6 B, = Y U5 o 5 S b AL B A S 7 8 AR W
ZAEVEE B, BB R VR S5 00 5 IR IR AP e I 22 2 R S R 5 e S DR T 5 O O B AR
B 22 RIS A 22 R PR S i e R, KRR T RV U TR X W i 2 Ry (e 35 S
WA BIFFE B, 2o B2 P T T e b ) o 22 e e R AT ) 2 DR 3 2 Y A R A S8 e b ) o
o Y AR 2R ARG, DA X AN ] 2 R R A S, 22 L i 2 ) R R S B JFUR RIS B AR
VY b DX R 2R R 2 — R R M OGN

TEEY) ZREEDT S, LI Y 2R E BTSSR — A & 32 R TE R MR . BT, LR Y 2 BV TR Bt
B AL G R B 5 AR N T T I O R MBI R o R e FE R BT Y R,
W) 22 REPE J2 7 LR B, EL pH X 2 PR A B SR R R, R M RRIAR IR [ I R
T FK 530 0 R M R R B AE R, B Z AR S AR S R G IR A R A AR IE ARG (XS T
SR XA (] e 28 R A SR ) 22 R P 2 S T 5 B0 i 20, I TR R o i DR e SR A | gy T SR e e D
- SR W) 22 B 2 S S W A

BT UL W SR AR W 5T LA = VLR AN (5] bt 6 8 Sy X 52 3 Aok P A/ R Vi R A R DU AR S IR
A [+ 0 3 26 TR AR A 22 A0 R 0 B A ) 2 AR MR AL, 20 A S (] 3 218 A i F S AR ) S SRR Z TR R &R
R =R M XA [R] 26 0 e i £ A 9 2 R R 47 A A 2548 S I B K 40 o



18 ACTA PRATACULTURAE SINICA (2025 Vol. 34,No. 4

1 #MR5FE
L1 AFZRMA

VLR B A VTR Y VLY R M, R S AR K BT R i TE M XA ) 2RV S A B R P b X 2 —
R FE AW B PR Z AR A A 5 AN A AR A BURR X VR TR R JRUIE H LA L b 3
E P 4400 m, AFEIR N — 5. 6~3. 8 CL AR K N 262, 2~772. 8 mm, EEEL A6 -9 H AFR KN
730~1700 mm , fifi # 7% % 4k 298 360 mm , BAT I AR Rk D 2 S dk R AR i I T R R R

VLR X R M SIS R AT e € R | Ry RN IR R I, 20 i o =V DR T AR Y 68. 1406 .24, 5894 AN
442067 Hovh ey 9E B A A DA 9B RERL 5 LU B ( Carea parvula) B LW (Carex alatauensis) F1¥% Hi B
AR (Poa araratica) %5 R R 5 155 7€ 15 5 M 0% LR A B L A6 4T 58 (Stipa purpurea) R B RERD 5 A A 5L
i L BOR (Poa pratensis) K92 % 3% (Argentina anserina)  ME# 2 5 (Carex atrofusca) 25 ; ik w0 )5 32 5243 #i
TE =YL PR AR R X, LV AL &F 28 (Stipa sareptana) (3% 7% 5 (Neotrinia splendens) 75 16 & ¥ 5 (Orinus kokonorica)
g JE A R AR B
1.2 HEREFE

AR T 2023 4F 8 H Al Wy AR A B A I Jie 1 Y A1 R A, 8 A B ) 4 e S A | o JE R TR R Y A A A AR
Sk 3 A0 5t A T b A TR 9% ) BRI I AT R b A R, R i B TR AR AR AT e R S o) B R A AR b
B BRI BE T 6 AR (B 1), B FE B BB AL AT 34> 1 m X 1 m B BRMERE T, X RE 7 PR A R A7 43 il
VAT VRGO S B R 0 B G R R B L2 R R SRR B X R SR AR AR R R AT 24 h S BRI
TEY, LR TR SR AR AR 7 em AN 7R RS RE T BB ATLAS I3 B 0~20 em TR EE R HOTRIR G,
i 2 mm G J5 A A HERE % B AR AR I AT g Y T £ 4 pH L 2 A (total nitrogen) . 28 (total phosphorus) .
44 (total potassium ) .4 LK (soil organic carbon, SOC) & A .+ HEGIA: P HURE FH E A% 3 em (1 - 45 H5 L0~
20 cm L2 FE A BN FE DT I3 AN A IR A S OE B ke AT TR vKAE T AR IR VR DR AT

90°E 95°E 100° E

B R P FE LA Tk 5
Alpine meadow Alpine steppe

36°N

33°N

B YR A5 Sampling point
o LY County — JK & Rivers

40°N

35°N

o FE T A [EE TR
Alpine meadow Alpine steppe Temperate steppe

g

Sichuan
9(')0 E 95;’ E 10I0° E

1 MERMERFEHS

Fig.1 Location and distribution of study area plots
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Table 1 Vegetation characteristics and diversity characteristics of different types of grassland

FRIE 45 A7 Characteristic index = FE L Alpine steppe 51 5 Temperate steppe 1 FE %) Alpine meadow
5 ¥ Coverage (%) 69.6148.82b 58.56414. 70¢ 91.1346.76a
T % Height (cm) 3.49+0. 75¢ 19.99+7. 24a 8.31+4.62b
A ¥+ Biomass (g-m %) 98.66417. 65¢ 197.51463.61b 251.41+101.40a
Simpson #§ 1 Simpson index 0.8740.02b 0.7440.10¢ 0.9340.02a
Shannon— Wiener 4 2.15+0. 16b 1.57+0.42¢ 2.89+0.27a

Shannon— Wiener index

Pielou 8 % Pielou index 0.95+£0.02a 0.89=£0. 04b 0.9540.02a
P #FP Dominant species KA S, purpurea AR P. annua, FE K FN. splendens ViALE 8 IR C. parvula J& w55 C. tibetiko-
T K ZE 5 Carex moorcroftii % S. sareptana bresia & A Ranunculus tanguticus

T AT AR /NG 503878 28 53 W % (P<<0. 05), F [l

Note: Different lowercase letters in the same row indicate significant differences (P<Z0.05), the same below.
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Fig. 2 Diversity indices of soil microbial communities in different grassland types

AS: 5 FE R Alpine steppe; TS: i M 5 Temperate steppe; AM: = € B fi] Alpine meadow; A: FLF Fungi; B: 4 I Bacteria; T [ The same
below. A [F]/NG S8 7R 22 55 5 3% (P<<0. 05) The different small letters mean the significant differences at P<<0. 05.
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Fig. 3 Composition of soil microbial community in different grassland types
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Table 2  Analysis of physical and chemical properties of

different types of grassland soils

HEAE bR 15 i 5L T e o FE A
Physicochemical Alpine Temperate Alpine

indicators steppe steppe meadow
pH 8.53+0. 13a 8.56+0.17a 6.22+0.27b
SOC (g-kg 1) 15.8244.14b  8.2745.80c  40.86+16.95a
N (g-kg™) 1.97+£0.45b  1.52+0. 64c 5.02£0.65a
P(g-kg ") 1.88+0.30a  1.70+0.33a 1.68+0. 30a
K (g-kg ") 16.344+1.12¢ 18.424+1.67b  19.48+0.55a

SOC: + 84 Pk Soil organic carbon; N: + 34 %( Total nitrogen; P:
+ 3¢ 4 W% Total phosphorus; K: 13424 Total potassium.

RDA 7B 2 B - 55 — | 3l i it B %650 1o 85,8294, 13. 97 %, BRIT R BER599. 79% . HEP 45 R v {5, REE 447
Ho A R A TR ARV S R PEALIN T RIS R . A AR B A R 2 AR ESE S K NI SOC A i B IEA
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Fig. 4 RDA analysis between soil microbial community and
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