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Abstract: In order to investigate the effect of forbidden grazing and enclosure on the alpine meadow ecosys-
tem of the Yellow River source, this study selected the Maqgin alpine meadow as the research object, and
analyzed the changes of vegetation community structure and soil moisture characteristics of the alpine
meadow of the Yellow River source under different forbidden grazing and enclosure conditions through
field investigation and indoor experiment. The results showed that: (1) Vegetation cover and height in-
creased with the extension of forbidden grazing and enclosure years. The species diversity index, Patrick
index and species number increased and then stabilized with the extension of the closure period. The domi-
nance index decreased and then stabilized, and the evenness index did not change significantly. In terms of
functional groups, the importance of grasses and legumes increased gradually with the increase of closure
years, the importance of sedge plants increased rapidly and then stabilized, and the importance of miscella-
neous grasses decreased significantly. (2) The above-ground biomass gradually increased with the increase
of closure years, and the below-ground biomass and total above-ground and below-ground biomass showed
a trend of increasing first and then stabilizing. The effects of sealing measures on below-ground biomass
were mainly concentrated in 0 —20 cm. (3) The effects of forbidden grazing and enclosure on soil bulk,
water holding capacity and porosity of alpine meadows in the Yellow River source were mainly concentrat-
ed in the surface layer (0—5 c¢m), with the increase of forbidden grazing and enclosure years, the surface
soil bulk showed a trend of first decreasing and then stabilizing, the soil saturation water holding capacity,
capillary water holding capacity and field water holding capacity showed an increasing trend, the soil capil-
lary porosity and the total porosity showed a trend of increasing and then stabilizing, and the non-capillary
porosity did not change significantly. Compared with the severe degradation, the 0—5 cm soil bulk density
of 5 years of forbidden grazing and enclosure decreased significantly by 30. 25% (P <C0.05), and the satu-
rated water holding capacity, capillary water holding capacity, field water holding capacity. capillary po-
rosity and total porosity increased significantly by 14,44 %, 18.36%, 28.19%, 18.36% and 12.09%, re-
spectively (P<C0.05). This indicates that the short-term forbidden grazing and enclosure is not only bene-
ficial to improve the vegetation community structure of the alpine meadow of the Yellow River source are-
a, but also enhances the water-holding function of the soil in this area.

Key words: forbidden grazing and enclosure; vegetation community; soil moisture characteristics; the

Yellow River source; water conservation function
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AR A B BRI S A B HE &
IR/ S | WIRES
1.1 FFREEHERL

WF 5T XA T 1 48 R0 R 6 N 3500 B R R
W, MR E O 37°29" —37°45'N,101°12" —101°33'
E. V¥4 3 900 m, J& # AU (1% 5 5K Rl M AU
ToW 2 55 AU ¥ W = 2200, 18 Z 18 | 1T 9E
Vo B A I N 8, AR SF BB OK i 513, 5
mm, B KN 1322, 1 mm" AR 22
ANTAT H 220K R B4R S s 20, - 4 s ol ) £
e 1L AR i) -, 09 R 2 N 3R )2 b A PR
EEPE . ML E R O % R B (Kobresia hu-
milis) fEAEM EEA & ILE R (K. pygmaea) .
MM 35 (Ajania tenuifolia) V8 AA R W2 (Knor-
ringia sibirica ), M Hi 3% ( Trigonotis peduncu-
laris) JETEBE 3% (Potentilla anserina )M
1.2 &t

2020 4F 8 J AR UE E I O A AR AE A R
O 1A B0 B O B ] i vk RO R AR A AR
WEE 3 AEMESKE T 5 4 FF H, AF b 3 BEAT B (5
BPEILER 1, DU R R AL A 3l oy % B, B> b 2R3 A4S
R CEEFEK/NR 6 mX6 m, A F AL HZ [\ Ff
MR EE R T 5 km, 78 SRR 30 H) 0 R AR I
EOREE S (VAR 5 ANERD . ERA SRS
TEREIN T 5 5 5 A P AR AE 5 D 5 5 R T A0
V& Koy P ae BE L B A AR KL 7R Y A
AR B RETT P A AR Al SR AR A [ TR R AR
FAE A W E T AW R HBRIIZ B8 7 B It
FI IR HE B T R A A [R) 9% B2 - 338 PR 7 [l 52
50 % AT 3K SRR AE B E

x1 HEHERER

Table 1 Basic information of sample plot

I Z B iz %7
Experimental plots Longitude Latitude Altitude/m
BIRCRAL 100°29'24"E 34°19'48"N 3988.9
Severe degradation
3 SRR NG
ARALH T 3 AF 100°16'12"E 43°24'0'N. 3 806.9
3 years of enclosure
HMEE S [ o ,
ARACET 5 AR 100°12'0"E 34°28'12"'N 3765.9

5 years of enclosure

1.3 MERRKRAIE

1.3.1 HEHEBEERAERTEKSFMENE ML
REE A BN REHB IR 5 4~ 50 ecm X 50 ecm K/NAY
BT ARSI R R, T REHE I 4 0 A A

FEJ eV B Ay A W 0 55 B . R A RURE BIL I e
20 BRAEY = B2 TSRV AR - 24 B . BE AL B R
10k W] — 8 W 0y b 0 7 e B2 T 0R0 0 AR ) o R
AR 10 BRAY A BRI A3 36 v o i A Al ) 3k 43 4
DIRe R . ORABE, W4T RABHEY ; @ 7 F
B AL A VSRR Y © SR A4S A S RHE
W @R A A I R SR R AR SRR
VISR E7/ D

Hiy b AR L R AR T P IR AR DT
PRAE P b b 95 53 5 b T o XIS B A L g Sl
mlse =, 5 FHAE P 65 CHLT=E&E,FRE Il E
Sy ARy R R AR

MR AW R IE AERE TN EAR 7 em IUAR 4N
KAE 0—5,5—10,10—20,20—30 cm +HE KR R BESR
FHK oh gk 4 AR 22 SR 101 B 1 £ OF 20 501 26 A5 EHAr
. B THE T 65 CHLT R iEE R I sk T,

A FEOK B8 T B AL I - R A
KSR R 0.5 mX0.5 mX0.5 m HFIEYL. F FFRAEFR
JIARRL100 em®) R4 - 3EFI TR 0—5,5—10,10—20,
20—30 cm JFUIR T, 7R SEH E AT W T 45 A DR
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T R AP HCH 48T SR T K 3 IR FREE L SRS (LR
PEAR 1 PR IS 55 BCE AR A T PR AE D 2 h,
il EAERAE B K 2R, 5 DK, FRE . FR
W THiA TR IEA: 48 h, 8 FIR &, FRE
BGHATIE T 105 CHAET T 2 HE, RE,
A A K S AL B A TR WGk 20-22 ]
1.3.2 BERUMESEN YMEZHEEREE (species
diversity index, H) . fi # & (simpson, D) ¥ 5] &
(eveness, J ). B % {H (important value, IV) %548 fr
KT A G5

Shannon-Wiener ZFEPEFEE(H) .

H/:*é(PinnPi) (@)
Simpson B EEHEL (D)
DzljéPf (2)
Piclou 51 R () )+

—_i(Pinn P
e 3

e P, g BARXS B2 5 S SA Rl d BT fERETT Y
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Patrick F& B (R) .

R=S (4)
Xb:S HHEIT N R R,

A w5 BE = PR 5 B/ B B R 5 B 2 R X100

AR v = BT g B/ T A5 AR 1 B 22 FT X100

AHXTAE W) i = AR A ) L/ A SRR AR ) R
F1 <100

EEAH = (X 55 B+ A & B+ A X AR
) /3
1.4 HBESKItSHH

¥ FH Microsoft Excel 2016 # 47 % #g 3% 74,
SPSS 23. 0 H11 one-way ANOVA BLHHEAT 45 48 b5
B 22 5 & 35 PR 56, SR Origin 2022 SEBUAE Y145 D)
R H LR LU AR BT, AT R RA PR i 25 4 0 S
KBS CCA HEFFIHH Canocob 58 B .

2 ZER 550

2.1 HEHWBELEWN
2.1.1 #EHEZEMSE MEAKHFFEREK, &
TR R DX e o) A A i R R R 8 Y e (A
D, ZHEARE 5 ERR R R, 5 R A A
L. B 5 AR b T B R B A 0l S N 371, 43%6
F1388.00% (P<C0.05),

1201

¥ Coverage
- M & Height

. B

—_
x o
[=R -

97
Average coverage/%
o
S
Ty
Average height/cm

40
20
0
HEIRML HHF HHSF
Severe 3 years of 5 years of
degradation enclosure enclosure
B FIR Enclosure time

AN/ g 3R [R) — 8 AR A 7] 55 545 R ] 22 7
W (P<0.05). T,

11 RSO 74 RBP4 1 RV 0
Different lowercase letters indicate significant difference
between different forbidden grazing and enclosure years
for the same index at the 0. 05 level. This is applicable

for the following figures as well.
Fig. 1 Average height and coverage of vegetations

under different forbidden grazing and enclosure years

2.1.2 TS EMRER  FEE SSHCE T ARRRIE .
Yrkh Z2 R8Pk 1 RO 2 B A RO S s R e
P mEHAERBOE TR RE K 2, Hrh, 5%
JEBALRE LA LL . B 7 3 AR M W b 2 R 1 5 B A

T AR B4 0 S R I 46. 96 90 FN 115, 22 %6 L AL #
JEFE R 3 T 50. 00% (P<C0. 05) ;B H 5 4EFEH
ZREERR E R BORE S EIR B S HF 3 AEHE
HbIE W B8 25 5 5 34950 B B B A B B in G 3 AR
b FEARYEFETE 0. 88 A1
*2 EABRARZRERTSELEGH S EMEIER
Table 2 Diversity indexes of alpine meadow from different
forbidden grazing and enclosure years in the

Yellow River source area

Ay AR AL HE 34 HE 5
HEER ars S venrs
N ) Severe 3 years of 5 years of
Enclosure time :
degradation enclosure enclosure
Shannon-Wiener
L 4
N g#lﬂ:?ﬁﬁ 1.81+0. 14b 2.6640.15a 2.66740.09a
Shannon-Wiener
diversity index
Pielou ¥4 %] i #5 %k
Pielou evenness 0.87=+0.04a 0.89+0.02a 0.90+0.03a
index
Simpson . # FE 48 %%
Simpson dominance  0.18+0.05a  0.0940.02b 0.10+0.02b
index
Patrick 3 & J& 48 %L
Patrick abundance 9.20+2.77b  19.80+2.59a 19.00+1.87a

index

T < RV A TR/ 5 i 32 78 AR (8] 18 HOA () 0 i B2 Ak B0 (] 22 St 3%
(P<C0.05), T,

Note: Different lowercase letters within the same row indicate sig-
nificant difference among treatments with different grazing intensities in

the same index (P <20.05). The same as below.

2.1.3 £WE WEAWSHFERER, W Ay E
SRR R AR R R R
FHEfe g @ 2, A, Hdr, 5 5 IR b FE A
W, B8 5 AR AR b R AR S
TR Y ) R 287, 7390, 547, 62% FlI
466.02%0 . [mIWF, AT DLt V) i DX g 9 2 i) AR
Y EEAE AN TS 0—5 em(# 2,B) &
JEIBAL B 3 AEME T 5 AEREH L T A i
HR A W LG AR 3 i3k B 74, 2206, 91,66 % Fl
84.92% . HH,0—5 em MU F AW & N SN AE YRR
FEAB 43 3k 5] 42. 96 %6 .66. 51 Y0l 68. 23% .

& 2 AT, BE A B A AR BR A I MR AR i
PR IR TR E R, SO R
AW EEEPLE 0—20 em. HEEERE N
BN A s X M T AR ) Y 4R R R T B AL b
5EERMFEHA L, EHF 3 FHM 0—5 ecm.5—
10 em M1 10 — 20 cm Hb '~ A 97 & 43 00 2 3% 34 n
1.024.79% .520. 27 % F1 377. 71% , Hirh, — & 1E 0—
20 cm 70 [l P 28 5 343K 3] 8 3 K F (P <<0. 05),20—
30 cm JEHIN 2R AR (P=>0.05), 85 5 4EFEH
HEMT YR SEE 3 EREAM L CH B AR,
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O b A E Aboveground biomass
O H A E Belowground biomass
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E 3000f a
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= 2500r
3 L
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I8 1000 b b
= L b
I 500 c b |"'
0 = . . .
IR HHF HHSF
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491 E Biomass

O FE & AU Severe degradation
O # B 34F 3 years of enclosure
W = F 5% 5 years of enclosure

2000}
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1000}
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Fig. 2 Aboveground biomass, below ground and total biomass (A) and below-ground biomass in different

soil layers (B) under different forbidden grazing and enclosure years

2.1.4 MFMEANKREEE MEKEFREER,
YR 2 s e e Gk 3), EEIR
1 B F 34 CBE S AR MY R B D 15 B 22
Fi 16 Bt 36 B 16 Bl 34 Ff, EEALHMBAELE T B
FHAEA, Hoh ORARE IR K R R &
P AR B AR, =R AR A R A B
FHEY & B, T S b g LAY 40 v 75 10 A
W2 (Knorringia sibirica subsp. thomsonii) J3§F¢
B V.45 (Ajania tenuifolia) M 7 555 (Ligular-

ia virgaurea ) %% , H B B AH 4 B A 27. 68,18, 72 F
17.38; B E 3 EFEHARAFRL A B TRE Y 7 AL
K FEZARHF L SR R S B 5 (Lagotis
brachystachya) #1245 Bk B9 36 7 2 &, 51 2 (H 43 5 M
14, 44 A1 12, 91, PR RN B Hovh 3 2R 5 (Carex
alatauensis) EEAHE T 13.53; H5HF 5 4EFEHARAREL
SR GRHEY) 5 B TN ARAF 1
¥ (Stipa capillata) K (Poa annua) XI5 FFHY
W R, HE A ST B 15, 78.,13..09 F1 12,06,

R3 BNESEEARARNEHNHEERTRYMNEEZE

Table 3

Importance value indexes of species under different forbidden grazing and enclosure years

in alpine meadow of the Yellow River Source

B o WER AL HE 34 HE 54
Family Ff Species . ch(;rg 3 yLialis of 5\ yciar‘s o‘f
egra ation enclosure enclosure
AR Poa annua 7.45 7.90 13.09
F AR WA Elymus nutans — 5.35 11. 24
Poaceae 513 Stipa capillata — 4.72 15.78
A SE Stipa purpurea — 4.82 —
B Carex alatauensis — 13.53 12. 06
ijifiae B Carex parvula — 3.73 —
WUKE 3k i BEFE Trichophorum distigmaticum — 3.94 6. 34
W& Tibetia himalaica — 2.14 4.95
Fff;ae WAL S Oxytropis ochrocephala — 2.49 2.91
S Astragalus membranaceus var. mongholicus — 1. 69 1.52
R Artemisia hedinii 7.16 — —
2T Ligularia virgaurea 17. 38 12.91 9.32
KA Cirsium souliei 9.80 — —
M3 Ajania tenuifolia 18.72 4.33 1.75
/\slgfrﬁeae & KB Leontopodium nanum — 5.15 2.79
WA Taraxacum mongolicum - 1.33 1.25
FLI T Anaphalis lactea — 2.12 6.56
HEE T2 Saussurea ceterach — — 5.32
KW M TE2 Saussurea pulchra — — 0.92
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(LT A W 7/ = S

43 %

%42 3 Continued table 3

B ERERL HE 34 HE 54
Famil i Species Severe 3 years of 5 years of
y degradation enclosure enclosure
WEFL . Lysimachia maritima 12.06 1. 26 —
Eﬂiﬁﬂf‘*}} S 5 A Pomatosace filicula 4.91 — —
Primulaceae
VO A5 H A Androsace mariae — 1.24 0.99
iﬁﬁﬁ' BRI Veronica eriogyne — 0.92 —
Plantaginaceae RH- B Lagotis glauca - 8.70 -
B R} Lamiaceae M —K Phlomoides rotata — 0. 87 —
H Rl Violaceae W R Viola arcuata — 3.00 1.15
R} PRI ZE Knorringia sibirica subsp. thomsonii 27.68 — —
Polygonaceae PIAFIW 3 Knorringia sibirica 1.54 1.14 —
51 24} Orobanchaceae 95 Pedicularis verticillata 2.22 — —
W AEAE Lomatogonium carinthiacum - 1.48 4.13
J I WRAETL Gentiana straminea - 5.26 7.51
Gentianaceae LM I Gentiana lawrencei var. farreri — 1.70 4.21
WAL i 3 Gentianopsis paludosa — — 3. 44
& 53 Gymnaconitum gymnandrum 4. 60 — —
Y 8y
EAEE Callianthemum pim pinelloides 1. 39 — —
BRFRER Aconitum pendulum 16. 67 3.48 -
TR FE Ranunculus japonicus — 1.93 2. 14
Ranunculaceae i ) . '
LR JERA Y Thalictrum squamiferum — 1. 16 —
B KM Anemone rivularis — — 2.39
= W EFA B Thalictrum al pinum — — 0.59
H R PLHiE Galium spurium 5. 15 - 1.24
Rubiaceae b B Fihi#E Galium boreale — — 0. 69
A% Sibbaldianthe bifurca 13. 80 — —
e A ETAEZ B SE Potentilla saundersiana — 4,34 3.29
AR
e o
Rosaceae LT B K Potentilla multifida — 2.03 —
LV E % 3 Potentilla potaninii — — 4.57
WAl Solanaceae L JRIF Przewalskia tangutica 11. 38 — —
SISt Apiaceae M # 2k 7 Carum buriaticum 6. 74 8.33 —
22 F} Caprifoliaceae FH 2 Morina kokonorica — 2.45 4.58
Hi & Bl Thymelaeaceae M Stellera chamaejasme — — 6.28
£ 55 FF Amaryllidaceae W dE Allium sikkimense — — 10. 78
K114 Pl Asparagaceae FH G EKS Polygonatum ginghaiense 1. 60 — 2.17
i SR PR Mazaceae WR P Lancea tibetica — 6.32 1.68
Lok i edi — . -
AR Bk Stellaria media 1.10
Caryophyllaceae W F ¥ Silene gallica — 0. 88 —
M F R} Circaeasteraceae BB Circaeaster agrestis 2.93 — —
% ZF| Plantaginaceae R EN Lagotis brachystachya 2.39 14. 44 4.43
R F} Iridaceae I Iris lactea 9.17 — —
£ 5 Bl Boraginaceae [ft 12 Trigonotis peduncularis 3.83 — —

TE 3R P SR AR TE A — 7 B R0 S AR A 2R M X & B R

Note: Species with important values marked “—

”

in the table are not found in the observation area of the plot.
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2.1.5 Iheed PO ARSI EFAER T A
PEINRERERY AL 4k, /T LU Y . B AR M ) B A BR Y i, R
BRI R A G R (E 3,
VRS ) E Y L R e PG NS TR E i
PR EEE G LRV B RS, Hf, 5EE
IRFEFEHIAR L, BV 5 4R J5 RARL VSRR OB 2
{8 o435 2 88 i 17, 60 %6, 14. 59 %6 il 8. 23 %6 (4 %t
{E) (P<<0. 05) , 44 S WU H BUAA (17 LU Bl 3 F AR BRI Jn 2
W1 TR, B 5 R AR R B R
FER AR AR b i 3 % 40. 42%6(P<<0.05)

I 5} Fabaceae O P E A Cyperaceae
I 424 Forbs ARAF Poaceae

wor
% 801 :T:
g
25 af
s §
B 8 TE 401
LEIR=
=3
& 20r %
) 22
E IR HHF HHSF
Severe 3 years of 5 years of
degradation enclosure enclosure
#'E 4R Enclosure time
3 W REEMAFEKEFHERT
2% DI RETE Y T2 N L

Fig. 3 The proportion of importance values of each functional
group under different forbidden grazing and enclosure

years in alpine meadow of the Yellow River source area

IR = s 2 = o T T A s R T Y
FEWERE VR 25 40 38 8 T R A B GRS 0 T R L
], REARR 1 A 28 B S B % o L, 1 T e 3 8 YT R IX
e SR L ) A A 1) ] P A 1L
2.2 BERKSIHIE
22,1 TERERFAE FWHFX LIEAE
RIS BB P AERIZE 0—5 cm. B + R E 1)
T 5 v % T U5

BEE HAEPRAYZER . 0—5 om HIERERLT
MEEfE R Gk O, 5SEERMMML,. HEF 3 40—
5cm HIERE W E T 23.88% (P <C0.05), B FH 5
FEO0—5cm TEAESHFTIELEEER, 5—
10 cm M 20—30 cm 48 75 5 Bl 35 F 4F BR A 3 m g
WEL, “HEATRES 1.32 g/m* 1. 40 g/m’
R L,10—20 em - AE B B B F AR BR A5 0 &
MG AR

ERMCE R R AR B R K R
[ FEK Rl FEZEDFE 0—5 cm., HEHT
ARG, 0—5 cm HHEMAFEK & BB R KR
FHE R KEY S BFERMGEH (R O, 5HER
EAEHIAR Lo, = AE B F 5 AF A 43 0l b 35 1
50.96% .68, 34% A1 94. 18% (P <C0. 05), 5—10
em 1 20 R K iR R A R K B BE B F AR R 2B 1R
AN LB 5 AEREM 5—10 cm 35 M ) K B
HH 3FEREWIN 53, 25% (P<C0.05),

®4 BNESEEAFREAHSEERLIETERFKERE

Table 4  Soil capacity and water holding capacity of alpine meadow in the Yellow River source area

under different forbidden grazing and enclosure years

HEFER T E ijﬁgﬁ%

Enclosure time Soil depth/cm

density/(g/cm®)

TR FIHRE K B
Saturated water
capacity/ %

BERAKE
Capillary water
capacity/ %

FH o) 4 7K i
Field water
capacity/ %

0—5 1.32+0.07ab 42.3143.05¢cd 34, 2442, 59cde 27.17+1. 48cd
. — : + 3.094 5.1

T 5—10 1.36=£0. 04ab 37.20+1. 12¢f 33.09+1. 97de 25.13+1. 61lcde
Severe degradation 10—20 1.210. 06be 45.7541. 20cd 37. 9443, 58cde 25.0741. 79cde
20—30 1.31-0.07ab 37.902. 90ef 32,4442, 35¢ 24.00=2. 03de

0—5 1.0140. 26cd 58.64+3.75b 53.49+3. 46b 34.43+4.13b

R34 5—10 1.3440. 12ab 40,4142, 64de 35.57=+1. 40cde 21. 692, 57ef

3 years of enclosure 10—20 1.50+0. 06a 29.88+2.39g 26.82+2. 151 17.6340. 65¢
20—30 1.5040. 03a 29.87=+1. 80g 26. 391, 44f 17.0940. 70g

0—5 0.92+0. 15d 63.87=+1. 24a 57.64+2.91a 52.76=4. 55a

= 5—10 1.2540. 06ab 10. 131, 92de 37.17+4. 10cde 33.24=+4. 35b

- HESF

5 years of enclosure 10—20 1.3140. 10ab 35.98+1. 321 31.75+1. 64e 29.00=+3. 48¢

20—30 1.38240. 25ab 28.50+4. 70g 22.45+3. 66g 18.56+3.57fg

T« R G AR /NG 5 B 7R AN ) b B ) 22 53 4 25 (P <<0. 05) . [l

Note: Different lowercase letters in the same column indicate significant differences between treatments (P<Z0. 05). Same as the following tables.
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2.2.2 TEARE MEHFHERYBM,0—5
cm )2 5B LB AN R AL B R S e S AR
EEHCEEEARES AR E GRS, SEE
RALFE AR E, B F 3 4FFEML 0—5 em HIEEAF AL
Bt R FL R R S 19, 75 %6 M 11, 64 % (P <<

0.0 . HE S AFEHM SEHE 3 FHM TR ¥ 2% 57,
5—10 em 8RB AL PR EE L B FLBR B RIS ALBR
JERE B H PRI K AR AN B2 AR E A 5,550,
44.83% M 50. 38N et . HE 3AEMEF 5 FEH
b 4 AL B B A 2 R R R 2 R AR A

£S5 BNESEEATRRENERIEARESH

Table 5 Soil porosity parameters of alpine meadow under different forbidden grazing

and enclosure years in the Yellow River source area

HEAER TR Ak B LR EESLGE SFLBR B
Enclosure time Soil depth/cm Non-capillary porosity/ % Capillary porosity/ % Total porosity/ %
0—5 6.1941. 14be 45,0941, 45b 53.37+3.98cd
R A 5—10 5.63=%1. 98bc 44,9242, 08b 50. 552, 24de
Severe degradation 10—20 8.7973.27bc 45.8742.77b 56. 7742, 59bc
20—30 5.98=0. 81bc 45.7943. 04b 51.7743. 21de
0—5 7.3842. 69bc 53.90+4. 66a 59.58+1. 85ab
B34 5—10 5.61%1. 11bc 43.1543.07bc 48. 763, 24el
3 years of enclosure 10—20 4.57+1. 25¢ 40.0341. 89cd 44.60+2.07g
20— 30 5.21=+1. 60c 39. 682, 00cd 44,902, 09fg
0—5 7.8841. 68bc 55.23+3. 56a 60.72+2.19%
13 5 4R 5—10 5.40=2. 36bc 46.43=43. 04b 51.8342. 21de
5 years of enclosure 10—20 5.0240.97¢ 46.0144.01b 51.03+3. 29de
20—30 10.95+1. 36a 37.2544.93d 47.8120. 96¢lg
2.3 HEWHES TERHKKN CCA HF 06F
U T AR X R AT K B 2 0 ol
M) EEAEPAE 0—5 cm J2 T, A BFSY T E AT HE 1 2 Y SO 1 —
REGEHRIE 5 0—5 cm HHOKSMEIEABT. W0 4 F 2 -0f i
IR 550 =R ARFHOBRRAT I T LR K IR T &
A Sk 28 B ) F0R 5 Sk 194 B AR 3% 5 ol
PR T o 0 E T 157 Sk 2 I 0 M K PR T Sl — F—

Xt L i 45 A 1 S e R R AR

B — A S Al R KRR AR S E A G L
FLIRRE B LR R B A o5 7 i 0 A B 4 A Y 5
i B2 K

7 HRILE AL B RE 2 0 35 R G B A L R A
B AR K [ 5 — b O A S PR, AE B A LB S
% TRl B R e B Ok, B R R OR

FHT ] 457 7K 2 o 2 I 35 ROAR G, AR B A AL
BB 5 W EAEOG . M bW U (KA R R
B0 A 155 DU SR BR L R W H A2 A E R SRR 2 =
PR By v T 5 T ) AR5 K R R AR B A LB R A
5 AL B AR B L B R X AR B A A 1Y 5 TR
K.

%*ﬁz Axis1
SWC. A FFK ik s FWC, [ ] 457K i s SBD. ¥ 5 5 TP. &AL B 5
CP. B LB s NCP. A BE LB ; CWC. BE KR C. 355 5
H. ® B BB. R Ay s TB. M b3 N s A= i AB. M A= 9 i
SDL. 7 A< 4t 44 2 #4468 80 PAL Patrick # & B 5 40 PEL Pielou
51 B 45 %05 SDLL Simpson {35 15 5.

P4 I Y50 g 2 ) A AR R 45 RO
E KA REIE R CCA HETF
SWC. Saturated water capacity; FWC. Field water capacity;
SBD. Soil bulk density; TP. Total porosity; CP. Capillary porosity;
NCP. Non-capillary porosity; CWC. Capillary water capacity;
C. Coverage; H. Height; BB. Belowground biomass;

TB. Total biomass; AB. Aboveground biomass; SDI. Shannon-
Wiener diversity index; PAI Patrick abundance index;

PEIL Pielou evenness index; SDI. Simpson dominance index.
Fig. 4 Redundancy analysis of vegetation characteristic
index and soil moisture characteristics of alpine meadow

in the Yellow River source area
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