16

GRASSLAND AND TURF(2020) Vol. 40 No. 6

MEEESETEFEANSEEGEY
AE % ZH AR 520

FEN BRI R
LA R B0 B /0l A 5 2R S 7 W0 T S5 R /A A TR 5 B/ o3 0 2 4l
ATRRLE R RBESE L R 22 73007052, U4 BEERPE RS BE DI AR 611731)

HE AHAALTERZIZOTRED AU RBRERRA AL R BSR4 2 FNGH k.,
A ETRE AR FEN R B EFIRN NG E R AL, 5K RE LR YR
A BEF R AL = F W ERAE R F RS LA, AW A B SR e B B AR
SHERTHARDE AFRBARANLGZEEZGARRARE IR E 6 A AR EH W, A Y B %
FEHEAETLMARBBE K FFTEARIR T, ERAEE 5 £Z94 A R AR &4 RDA # 5 ¥
TR MK BEARET ENTHYBEENARDIE., EREAN . (DRKRERFET WA FE A
FoEEMAHAREF Y 0 (P<0.00); (D9 F G EAEEMAAETR F AR E GG om 25
BAR (P<Z0. 01) s /2 7R ) 2 4 5% JE I AN A JA 2 2 03 B 3538 5 (P<<0.05); () A FHRE T T A%
AFRFNRABR A —FARD R R EE Y0 R AN L., RS LI he ARk 09 3£ )2 A M4 3%

I ER RN AARRAHA MBSO ERRARTSE ., RASGEEOHMBRELEXKBRERE N T/

SRR T A BT M FE 2R A £ T

XBE GEXEG AKBE; Y B AR

i E 4K E.S812. 8;Q948. 15
DOI: 10.13817/j. enki. cyyep. 2020. 06. 003

e R ) R TR e TR e R B A S R
Get AR X N T A S R I E K U
Fr LEW) ZREVE LR S D5 R A AN AR AR AR T
S AR A BRI AL AL TN T UINR Y 52 W . v 5E
FAGRAL T E, BRI o A TR
HABA SRR IR 22— o OB A e 2 e A R
el EEM AR THT X — HEZESERRE .

I #8 B #A:2020-03-20; 1&[E] A #A :2020-04-03

E£TA v A R A GRUED By RHE [ 2019]
2857 55 B K 5 S W & 31K (2017YFC0504803,
2016 YFC0501902) ; H it & L & /T ¥ [l £ 7
ZiliN

CRERAR (19929 B I TE KA A LR A
E-mail: peteryjniu@163. com

A6 ROE AR # .

E-mail: hualm@ gsau. edu. cn

fEE @It

NXERIRER A

XEHS:1009-5500(2020)06-0016-08

L) AR 9 T8 A i — A I ] ROJRE I 3 52 19 L ¥ 2 10
AR . SR T RS AU T AR A
SEAH P REVE AR R N B AL Y B B W N AE S 1 R T
L o 0 25 4 A A1 14 W) S % AN R ) 5 A 400 0 AE A
T CRRE R 7R AN R K P b AR A A ) A AR Ak L 2 T Al
TR 7 2HL BRI 45 A R RO B A A
TR A — P AR Bl A 1 ol s e R R R R
G B R IR T T U o T S A ) 1 D R 4
L B A BB Y BV A AT M R R &
T HCRCT P A B R L B RIS N IR AE ) Bl
FEFIREVE AP R IASTR T i R, e e VR
IR 1 Sy 8 AR AR 315 TR 3 S AR ) B i O IO
TH i de E IR PR OV R R 1 A A 2
FE AR A AR % 0728 Ak o m] LB G b AR 5 AT I X A
HETCHORZ R . AE BT 0 - o AR ) A v 7 A A A
5T R A 5 S CBON B K AR AR AT
S PRI e 3t A ) A A B A AR TR B A



F40% 56

O 5 EOBE 2020 4R 17

AR E AR . i LA RS T R ] — A (]
U R b AR ) B 0 5 L AR /D 2 TR AT AR
O R R A - AR T e
ARECTTS S R A S HT 2R VT RO B A ) R TR
ZH RS2 T AN S R R T — I ] B s e RO L fiE
AE A THT ML T AR RO I X6 AT A 2L R ) R ) B R 4G
F8T W)

TSI o A BF 5 5 426 W (1 o 8 ) Oy R 5 % 42 L %
IR O N D€ e o o B N e = e U
Wy REVE AR AL T AR (L) Al W R 95 20 3R 45 g 7E B
T 2R 1 P A K B ) 5 CBOR BB I S E T K
AT EAT AR Ak 5 (2) 3 fif 75 RUBCBOEE S % AR 0 B VR
LR FE R, ASBIETE AT A BT B R 3 B 1Y
e FR L I AR Ak v I ) AR K TR ST A TR G T
A R B R 1 B AR A

1 #MBFTTIE

1.1 HRRXER

5% XA, F 75 8 e R AR AL & AT B SRR BN A
KMBEIMEFH £ N 37°11",E 102°31", ¥4k 2 958
m, FHMR—0.1C.7 HEmiRERN 12.7C,1 H &
KU R —18.3C,>0C W4 K 1 380 C, >
10 CHAEFRE R 1 080 C 5 3T 4F ok °F- ¥ 4F B /K & 416

mm, FELPLE 7~9 J HFRFEREKER 7670, 4K
TAEWAEZR KR 1 592 mm, A W EEOKED 4 %5,
Y%t T RG] R K 120 ~140 d, 450 Jy i 1 2L
fi) .,0~10 cm RJZHE PR S &EIE 1400 . BHbAE K
LA B ) Sy T A B i Ay e AR R (L y-
mus nutans) V3 #F K (Poa crymophila) &4 &
¥ (Kobresia humilis) F1 B 1l i 78 & (Melissitus ru-
thenica) % . I L FTEE A | 8 L 40 6 2 AR i e
N T BER SR R
1.2 KWigit
ARG X Sy PR 5 JE R ), TE R G075 S8R b A DY
L5 24 3 S PR 3 & B A JE R b L FE 2012 AR Sk R IR B
SRPER/ING 6 HAEH L A 2012 4E F 2014 4FJF R K
MO . AR I 1 A R VR A R R O
I ] 31 530 7 RO St B0 7 A P O L SR B R
PRTE AR I 09 HR e A R R R L R 6 AR H]
MRCOBE B (R . R 8 2 BENLIL BT K B 1 6
AN TR BE BE ML AE 6 HRRE M L 5 i O BE /I
B RARK AR A Plotl % Plot6, 2012 41X 40 #F L T
BB B B ILER 1, DI BETE W) Fh -F & B
A o B B g b SO 7 XU 2y 25 43 BT L
SR LA RDA HEJF 149 J5 75 43 8 807 1 A1 4
AR JRE X L4 ) e L ) T

x1 HEFEMIZE
Table 1 Plot design of this treatment

B R/ b wwspn R T ok R g - )
Plotl 2.18 6 2.75 88.50+3. 42" 310.40+£76.97°
Plot2 1. 10 4 3.63 91.0046. 22" 321.00+£17. 40°
Plot3 1.61 7 4. 36 89. 2046, 30" 293.60+31. 70
Plot4 1.26 6 4.78 89. 2014, 44* 260. 0044, 18"
Plot5 2.50 13 5.19 91.2041. 48" 310.40£76.97¢
Plot6 1.11 8 7.20 90.5743.67° 298.50+£55. 71°

E R PR Y RIS B O 2012 AR CBGRR TT U6 B A s o AR T A9 /N5 SRR o AR TS [l 8 Ml 19 45 TG I8 35 1 22 52 (P<C0. 05)

1.3 EYMBEEAE

BT M AR AT 4 47 O ARG AR P A v A R O
TS 3 5 i 2014 4F 6 H GRTFTHD .8 7 U
W 10 A CRE B BEAT AW T 7 08 4 R R 75 40 L%
FO RS BRI R AE R 3 A . RAT R Gk
HLIBURE B 7535 » 4 A O ST RE AL U 3 53 D 9 S/ IX
TEREAS /NN BERILIC B — S RE 7 38 T i R 9 100 %
BARTOME R R P, BV s A IR 9 K. RS R

TFJ RS 0 Fh a6 B e B R RE IR A IR B s
AR SR AT A3 L B 0. 25 m? BE 7, &1 100 % A4
o TR AT L A R R AL 10 YK 5 AR R A SR A RE IR 9k
B 3 R ICBE LI AE ] 60 YK .

1.4 HIELEHE

L4l HitFfeBEh €244 M REREARITE
B — Wy Pl 5 BE | BE R XA OF RO M
FET7 N V6 T BB 2 7 T A D i B 2



18 GRASSLAND AND TURF(2020) Vol. 40 No. 6
LAz s Z A2y HEGERNEIEY SRR A R BCRCER R A R I

TE T D REAE AN A 8 AR 43 7 B KRR R 4k 5 AT
REAE CRAFH P EF TR R A FD R 6 A
TN AR AR ZE R S R A R T, — AR T
LD R

L.4.3 HhAFFE GFGIHETNYMEEE
(SRs) JFEJ7 P L1 9 R B8 () — 3t AS [ 2= 775 49 il
F B SR, 5 [F)— 215 AN [ iR ) i =F 8 2 SR
SR F 0 BE SRy XF SR AN [] 50 4 5 BE Fn 2
18] (4 22 5 LA A BT I FOBLIRL 38 05 25 43 M 5 1k 43 A
JBCRCHR B 5 2 o R e B . SR A — B i ) 35
B (Jack 1) :SR(J) =SR(obs) +aXn/(n—1), if
T SRy Al SR HY 1 B F F & B SRe (J) 1 SR (1)
XF T SRe I SR« Fe il AR RBGH AT W Tl R R B R 54T
100 YR B AL 22z il o Bl BB F B 2k

1.4.4 RDA #5 BEENR—RRHET RS
Bro B 6 H Kk s 44 BROE R SR AR R B, X il i 2 1 ik
friefe.6 4.8 .10 A4 HIMAAE 30.90.150. HEJF 43
Briif . 561 species-sample B¢ KM DCA 43 #r . & 73 #r
2 L B K (Lengths of gradient ) 145 — il (19 &
AN SR AT RDA 2 P HE P 43 BT AR R 5 1 ) Rl
L SRR X b [ 5 2 ] PR A o 1 HE A R
PN BT RE 7 1 0 R B R L B DR SR R ) A
JBCBCZEAT S IR AT P Rl D) AR AR 2B 0 R4 A 5 R B
TFHMHEKR,

1.4.5 st B0 22 L AR Microsoft Excel
2013 ESE. LA SPSS 19. 0 # kb 47 £ & He i O WA
)7 22007 . A EstimateS Win910 4 .CONOCO 4.
5 for Windows ¥ {58 B i B R i £k L 2 oo HE T
IIHT

2 BRESH

2.1 HEYBHEEEENRZTEW
AT P B DX AR A v T A R Y 2R AR SR

% S LR B O X (plotl, plot2) F 3k A [ 4
WA 3525 (8 H>10 H>6 H); H A o i
BRI 8 A5 10 AR 27 A 5 &S
T 6 H o A5 P BE TR T B B R B 4 0 2% B
EABL 8 25 Tl R 347 AP e 3 8 AR AR (R
2). WHRTZITE Rt — 5 R0 Bk EE
(5 ZE T (F=442. 804, P<<0. 001) i e 3 i (F°
=66. 627, P<0.001) ¥ R i A K (5% 3).,
2 EEEMARNHSTESMAEENTL
Table 2 The variation of important value under the impact

of grazing intensity and season

B e
6 H 8 H 10 A
1 3.634+0.16"  7.04+0.29"®  5.524+0, 45"
2 2.934£0.09"¢  7,1040.75*®  5,5240. 25"
3 3.18£0.17"®  4,9840.38"® 5,400, 13"
4 2.5240.04°®  4,7740.43*®  4,8040.01"®
5 2.8840. 54" 4,8940.76"%  4,78+0.08"
6 3.0470. 06"  3,7640.02<  3,89%£0.07

AT B R A S A I s B KR P<
0.05
22 ERYMEETERMBEENETHHETN

AR LA 17 BL.36 J&§ 42 FfEY . XY
i =F B TC AR A R 5 UL ) b A 2 i ) 45
B E A R 8 H s, mxh FAE by Fh =+ &
JEE UL 47 T 50 AT 70 i FCTRUIN L B A 5eR JRE 1G An Tig
RAAEG o AR5 B B /N Y plot] ik e » THCHOHE B ) K Y
plot6 FARCE 1) X T 9 F 52 B 58 Fn 2 AR =
B EE A R R 3 i R AR (B 1AD S B [ il
BT RB 8 Hfem (B 1B) . WH K 200
AIEE Rt — LR W W) b 6 B 5 2= 19 (F=5. 561, P
<20. 005) ML F1 (F=5. 446, P<C0. 001) ¥ 2 ) &
FEAFK(E D,

K3 HEBRENEPTNEEZEENNERFESHT

Table 3 Two-way ANOVA between grazing intensity and season to important value

J5 2 K5 HHE ¥5 F Sig.
BT 2 63. 429 442, 804 0. 000
B 77 5 9.544 66.627 0. 000
BBy * BB T 10 2.954 20. 624 0. 000
w2 120 0.143




B40% %6 BHOJE 5 R OPE 2020 4F 19
407 —=—Plotl —5 6/ B
—ePloz A 404 o3
35 —a— Plot3 auuns
o —%— Plot4 ..: c0®®® 35
™ —&— Plot5 o® |
i 30 —<—Plot6 e ‘% 30 4
# a
g 25 § 25 4
Bk 20 BR 20
151 15 1
10 10
0 5 10 15 20 25 30 0 10 20 30 40 50
FEJT T
Bl FTEMEEE(A)MEZT(B) THYHMER ML
Fig. 1 Species accumulation curves across grazing intensity(A) and season(B)
x4 HMPEEENMFETHMHFEFEENVNERAFESN
Table 4 Two-way ANOVA between grazing intensity and season to species richness
Ty 26 K5 B i ¥or F Sig.
R ZEy 2 33.509 5.561 0. 005
U g 5 32. 814 5.446 0. 000
HCBCAE By > BCBUE ) 10 11. 859 1.968 0.043
w7 118 6.026

2.3 HEYEEE X AT PR I AL

2.3.1 #FHEBREREFEHEMARFHOXEZ UF
R B R PR AT 43 28 RHE R 6 BIE 5 5 ) B
BT W S 25 5 W ) R0 2 0 R R L AT R — 4y
BT V5 F 5 T 2R 855 DR 7 1) 2 3 [l A R 80 0F — 2B
SE B — R X A R R R T AT
o3 M (I 2A0) i) F1 B 1 BE (Scrophulariaceae) | 4 1B
Bl (Umbelliferae) . £ 5%} (Caryophyllaceae) fil % % Bl
(Scrophulariaceae) 5 3 J6 A 56 P 5 Ho A 11 BHLC(BR 4
FAEFH(Primulaceae) ] 5 080 26 7 1 3 IE A OG, HL4
FF(Asteraceae) . Jg Bl (Gentianaceae) | ¥ 4 )L 1 B
(Geraniaceae) 55 HAH GV e i o W] OO BE AT 43
(" 2B) , % fif 2 B} (Plantaginaceae) , & £} (Legumino-
sae) BRI AR 55 PO B JC AR Se M s Ho Ak 10 BE(BR
WA ATE R 5 R 5 B UG, 4 BT
G S O T B S AR 40 A SR (B 2)
2.3.2 HfeFAAFEALRARERET AKX
F WS XN AE YR 45 A R 6 F AR ZE AL 5 Rl
TEPETY 8 Bl R O P —4FE 5 Bl BB 9 R R
BB (Grasses) 6 f B R 3 F 2R 3 LA 10

Fft A% HE 20 o R U8 A8 AR 4 B9 A T LRI I RE AE 5
A0 1 MO B HEAT (813 23 7 45 2R e T« X T 4
A TR S e TR AR ) I TR A5 ) 8 DA T 4 o LR A
1 TRy 4 I P i R ) 39 g sk /b L G v L S
Il —AF A A 1 0D B i WA . B Y G
B o — A LR AR T 3 08 /L T A A 3 TR AR 4 2
PAAAE BB 1) 30 I fe WA . X TAE B DI e . &
R 60 25 8 I A A B R ) 9 R T 38 H v 2 RE R B
SR JBE A 1 T ek D L DA 2R SRR D B A BT . A%
DI RETE RECHCT 77 2 S 30 I 3 R AR 1 1 K e
B o R PR B B I AE B O — 4 A — B Y
— (IR 225 — H R 2D — M AR R — 3 A8 Y 0 35 A6 X
(3,

3 iFig

TR — i Xt 5 3t e B2 A2 2% 1) I T 5 X R
T REVE BEA B3 A SO R AR AT e 7
JE— A ER A AR E S AR e R H TR AT
2 0k % L AR ) T 1) e R 9 I TR 4 RO 40 s 1)
72 A B o AT 1) 28 9 2 Al B BIF 58 5 ik« ARG



20 GRASSLAND AND TURF(2020) Vol. 40 No. 6

<
— . A
intensity
¥
;
v
15
3
4
l(‘i
-1.2 0.6

1.0

" A
intensity
season
19
8, 7,
5 14
26 5t
9y
S i)
R 11
3
]
1
v
15
14
ll‘i
0
-1.2 0.6

B2 MET(A)FEHSERE (B) X E B 7% 89 T-Value 136 XU F &
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communities and grazing intensity along gradients of
moisture and evolutionary history of grazing
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on plant community

composition in alpine meadow with

seasonal changes

NIU Yu-jie' , YANG Si-wei"*, HUA Li-min'

(1. College of Pratacultural Science ,Gansu Agricultural University/Key Laboratory of Grassland

Ecosystem ,Ministry of Education/Pratacultural Engineering Laboratory of Gansu Province/Sino-

U. S. Centers for Grazingland Ecosystem Sustainability ,Lanzhou 730070,China;2. Sichuan
Academy o f Grassland Science ,Chengdu 611733 ,China)

Abstract: Grazing is the most important factor of disturbance to rangeland. The grazing intensity has a dif-

ferential effect on plant community of rangeland. Season is another factor that driving the annual changes in

plant communities because it integrates the effect of temperature and rainfall on plants. However, the factor is

often neglected by researchers to study the effect of grazing disturbance to rangeland ecosystem. To clarify the

effects of grazing intensity with seasonal variation on plant species richness,important value,life type and func-

tion group of plants in rangeland. We selected the alpine meadow located in the northeast edge of Tibetan Plat-
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eau as the study area,and set up six research plots with different grazing intensity. Based on the data of species
richness and the importance of the species on the plant community,and setting the season as an independent fac-
tor,the composition changes of the plant community under the dual effects of grazing intensities and seasons
were analyzed by two-way ANOVA, species accumulation curve and redundancy analysis. The results showed
that grazing intensity and season had significant effects on species richness and importance (P <C0. 01). Both
species richness and important values decreased significantly with the increase of grazing intensity (P<C0.01),
and both showed the highest values in August with seasonal changes (P<C0. 05). Further redundancy analysis
results showed that with the increase of grazing intensity,rosettes plants increased,and the succession pattern of
plant community mainly because of the developing from annual to rosette plants. In conclusion, the composition
of plant community on alpine meadow changed significantly under the disturbance of grazing, but the community
showed positive adaptation at both the functional group and the life-type level, mainly with the increase of ro-
sette plants. In addition,no matter the grazing intensity,with the change of seasons,the growth of bunch type-
grass plants is the most significant. Finally, the species composition of plant community in alpine meadow increa-
ses differentiation under the combined action of grazing intensity and seasonal variation.

Key words: alpine meadow, grazing intensity, functional group,life form
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