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Plant functional groups numerical characteristics responses to different grazing
intensities under different community succession stages of Alpine Kobresia

meadow in spring
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Abstract: We used 4 typical community succession stages of Alpine Kobresia meadows where stock animals graze in late
autumn, winter and early spring, to explore plant functional groups ( PFG) characteristics responses to different grazing
intensities. The grazing intensities include freedom grazing (according to the normal grazing intensity ), reducing stock-
grazing intensity 50% , no grazing. The succession stages include Gramineae grass-Kobresia humilis community, Kobresia

humilis community, thicken in Kobrecia pygmaea community and Cracks in Kobrecia pygmaea community. The PFGs include
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Gramineae, Sedge, Legumes, shrub and Forbs. All the PFGs characteristics collected in the end of May, which is the end
of grazing in winter and spring pastures. The data statics were used One Way ANOVA (a=0.05) by SPSS 11.5, the results
showed : the status and function of Gramineae and Sedge PFGs could be increased, but Forbs PFG could be decreased
under grazing-deducing, if numerical characteristics of Gramineae PFG was greater than or equal to Sedge PFG in plant
communities. While the status and function of Gramineae and Forbs PFGs would be increased, but Sedge PFG would be
decreased under the grazing-prohibition based on the prerequisite above. If the status and function of Sedge PFG was greater
than Gramineae, and dominate species of Sedge PFG was rhizome sparse cluster-type plants, deducing stocks grazing
intensity could increase the recovering efficiency of Gramineae PFG, while if the dominate species of Sedge were dense
cluster-type plants, deducing stock grazing intensity could increase the recovering efficiency of Sedge PFG, and all
recovering efficiency would be promoted when the alpine meadow in grazing-prohibition. So the way to choose degradation
alpine Kobresia meadows restoration method should pay more attentions to edible composition structures of forage in the
community, land status of pasture and recovery goals. When Gramineae is dominate edible forage in degradation alpine
meadows, grazing-reducing is the best recovery method, while if Sedge PFG is dominate edible forage, grazing-prohibition
is the best recovery method. And cracks in pasture land on alpine meadows are the new plant growing area, if the intensity

of cracks in pasture land is in a proper ranges, it will improve the alpine meadows recovery efficiency.
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Fig. 1  Hierarchical cluster analysis based on the plant

functional groups important values in alpine

Kobresia meadows
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Fig.4 Response characteristics of plant functional groups in different grazing intensity

a AURMLY) DI RERERIXT 36T, b (CRAR Y D REREATIX A i, o AURMIY D RERF EE 2

DEFATRIRE (A B AR HORGR BEBOR , P55 RL D BEREAE RV rh A0 A2 B g 107 24 V5 B L Sl RERE DL/ i
(K. pygmaea) JIAUHFIIT | BEHCH R B3GR, AR R A28 FEREROA/INE R (K. pygmaea) % AT
fEY), FLHh b At AT 5 5 5 T RO T ARG/ 6 (K. pygmaea ) BEBR 1% BER T ORUHE R T2 B S 4
145, S K BE T | BEBRG BEHR S AR AR VR RS VR T 77 A 28 | 8 X+ TR B AR, IR
IKAFI A T BB DI AP T/ N B RER , i & S B0% S T I P R SR AN R 1 OB
BIV/I 8 B B (R s /N 2 X D4 ) SR DS CORAS R A B A S b1 BB A ) i 0 ) o A >
/NEHL (K. pygmaea) TEISREFLIIRERE b LTSRN 2 vh 2848 T AR DR K /e — 2 JE 9, A RT REQE A Wy
Ve VRS, G B — Y RN IR BE T |’ £ 4 2 i iR 2 3R, AR T R s . ] —
TERRJE A B TIRAL/INE (K. pygmaea) FARIBIIIKE

AR A JRE I o A B2 R A et | RO 0 B e 2 G A s P R M2 AN T, (R A e i
R JEE T 14 7o T i M AR L | RO AR AR AN 2 B A 1) 2 B D202 R AR X B o A (1
MEF A O BERASRIE ) ) (57 P] RE [F) A2 R0 45 B Y Rk 52 3] — e R | KA HOAT B T4 5 1
AR (N2 ) ZERE TR TP R M L, 17 R IR V5 R AR W 6 7 o 1 3t 022 3 ol A2 el 1 1 A (1
A AN T3 otk A7, DR, B O B8 T A 1R Al e 8 i e i) AN BRI A T K AR, (R i
SiR LTS B AE A s SR e ) B RE RS S I AR AR VRS T 7, S 0 M 1) TR T A s A e
3.2 A[RLE AR B e w ) B T S e

N [ TR o B 14 D AR AR O T LA e AR AR R0 BB D) B 1 4 ) 5 FE A= it 27 (4% Ty

http ; //www.ecologica.cn



8 S % 36 &

45 60
40
50 b
35
S -
S 30 b S 40t
on m]mw
< <
$§25- SE
= 8 jdj_a 30 +
Eg 00 £z
RN £ 20¢F
10 |
10 |
5 F /
0 n — ) 0 W

A R X WA X X A Hijk X WA X X
45
40
35 +
30
B —e— TR —m— %

20 | —A— RAER  —X— W
—— ik

HIYE
Important value/%

0 h("?
H B X WX X
Ji 4k BE Grazing intensity

5 EE4ORARFN B e X AR 4 B T Th e B X & 28 A A ) Bz 45 AE
Fig.5 Response characteristics of plant functional groups in different grazing intensity

a AURMLY) DIRETERINT 362, b (UMY S REREANXS A W i, o AU DI RERF EE 2L

BETHE R R RIS AL A 2 A BV AR

A DXFIE S PR B8, 1 RO R A K91 A B S R BE o S B , WCT DA B 475
ARSI REE RIS G000 BB o (0, TR 1 S0 R B 0% 1 00, 5 T B0 B R A
BRIV BRL DR 0 540 M HCHC TRV 22 T , (PO S 5 R A B 1 B9 1 O 3, 4200
T 3 12 AT V5 B S R M O 1 0 0, 8 R L0 S T WM 2 M0 S B 15 1o
PEASIRAL Iy 1915 LA WA ML MDA . 5 2 W OO I /IO S e S A
TR TR S

B X, SRR LR 88 (K. humilis) RS0, i T RUHCRIERE A DT, HOMCHRBERE AR AT LA ) 52 5
95 R D REEVETES TP AR S 1E AR 2 T 50, A P BN 1 OO A OB W R, —
EUHCHOR S5 SRR, A 1 BRI (LA AR A BN SR 00 R ATV o 0 54
FIKEIRA I AE—RERRIE I T 42 WS REREATVEURAY 47 , (775 M o4 T4 57 5 0 1

C BTNt 08 ) 5 RS2 00, 1 Fh OO 35 RS TR BE 941 M 5 T R AR S BERE, 4
BRI | 2K SRR D JEPR A, L HLR AW, S A R A IR B R 0 I 524
R IELR AR RIS G001 R RE 4 o 0 B A5 T 1 B MBI . DR A O T
5 ) 4 9 B R 0 2

D B4 /NS R ) B 2T, A ) 8 B K 00 AT O 5 5, FLVBS 51 A
B TARAH A RE OO AT T35 R BHR R AL RERE I 5285, I HAEASHOR P | FARHRSS SR 20

http ; //www.ecologica.cn



24 4] AR 45 i SR i e o AL A 7 SR A P X A [ R T 5 R o S0 e i 9

REFE R L0 D RER , foli 1555 M 1) A5 0] 7 B v AR AR} S R R ARV vP A 57 D7 1] 4 JiE, DR b 2% DX A JC s il
A M T ) A 7 R 55 D RER T T A

AWFFEAL LA v T8 i H e A AN R AL O Be o B 3 1 AR RO I RERERFIE N TSR R IR0 TR A= K
ST TR PR R A i O 5 A, A B R v R R E AR ORI HOIR S A O (H e TR SE I TR
HAE R BT FIRBCIRAS T AR AE AR A T E— AT

4 %t

AR PR 2 3 R SO IR A e e e A DR SR A it ) B P LA R S 2 ] RO LR A RE )
DU, D84k BE AT LIS BIAR G BRI, T SO 2 W e b p 2 26 LU T, AN R 1 3 JOIk 2R 7 5 il PR
B AP RE R ) 9 (IS st B4 mT L e AR A A I 2t

VB ey BSUXT 1 T e R A A It ) 1R B A E N, SR OB DR AR P e TR AR
FHEY) , FLYS BRI REAE IR 252 TR W) A0 455 55 (K. humilis ) SR R FF T R BE 0%, o] L) RS Jin v 7L
BHEYITERER b AL, DR MR S D ORI A O B v T P P A A T A 307 5 T 25 90 B D RE AR LA % A
TUREI AN/ NG (K. pygmaea) OUEPRIG , HCHREAR , 8 RHE R RE 7% P B M LA AR, T B PRk A2 1
EACHARABIAE) P SE ] A0 I O3 P /N ) i v et v T B PR AR T B, PR I
IR el e PR AR RO B A R T R A

i AT poy ) AR AR B B DR /S e ) R R SRR T R O R A s O SAE Y  TT eR T R R AL
B U 24 2 R R B T AR A R LR R AT U s R AR B B A A SR BN B LA A ) T R
LA T E— 2

22 3L HR ( References)

[ 1] #ioR. JREHG IR SN LT RSk T, Rl Rk, 2002, 19(1) : 23-27.

(2] Akmd, B)7R, ZELIE, RIEAS, /M, Bl . A5 30 0 7 T R A B R S . AR AR AR, 2010, 30(15)
4012-4018.

[3] S¥dA, BET, TRk B m Rt TN BB RE. FlR, 1999, 16(2) : 5-9.

(4] Amg, ZELIRE, skikfh, kady, 90/, 250, X0, B R SR EEAE R ROV A BB MR e, B,
2013, 33(17): 5245-5251.

[5] EKEE, %, TR, 85R, EE%, HAY). BBish TR a iy 2 eE A I 2o R BB ma . R AR,
2008, 28(9) : 4144-4152.

[ 6] LS, SE, #ITE, . MARE YT m R U B R A2, B2E2A4R, 1999, 19(3) : 212-220.

[ 7] Akmi, 87 R, BBE, BAG4AE, ZELUR, kM, BARE, 8. AEILZRBOR AR R HF BT Bt m R, T 5 X RIS B8, 2011, 25
(5):218-222.

[ 81 Mkmw, ZRLIRE, 252, sRuafh, shilis, SRAME, 2005, &) R 30 RO B4 1 SR P A S R AR DG LS. 2B, 2012,
30(6); 721-727.

[ 9] ZELIBE, Akim, skikfh, BARE, T8, &) R, MR AR R b 2RO f R R AR L. 50240, 2010, 19(5):
179-185.

[10] Dumont B, Garel J P, Ginane C, Decuq F, Farruggia A, Pradel P, Rigolot C, Petit M. Effect of cattle grazing a species-rich mountain pasture
under different stocking rates on the dynamics of diet selection and sward structure. Animal, 2007, 1(7) : 1042-1052.

[11] WuGL, DuGZ, LiuZ H, Thirgood S. Effect of fencing and grazing on a Kobresia-dominated meadow in the Qinghai-Tibetan Plateau. Plant and
soil, 2009, 319(1) . 115-126.

[12] Qi S, Zheng HX, Lin Q M, Li G T, Xi Z H, Zhao X R. Effects of livestock grazing intensity on soil biota in a semiarid steppe of Inner Mongolia.
Plant and Soil, 2011, 340(1) ; 117-126.

[13] Pollock M L, Holland J P, Morgan-Davies C, Morgan-Davies J, Waterhouse A. Reduced sheep grazing and biodiversity: a novel approach to
selecting and measuring biodiversity indicators. Rangeland Ecology & Management, 2013, 66(4) . 387-400.

[14] AF4#E. BRI AR, st PELOD R, 1995.

http ; //www.ecologica.cn



10 G 36 &

[15] #tADh, R, TR, TREE. RO %€ 5 f MR AR L e Hek i s e 124, 2007, 25(3) ¢ 338-343.

[16] Bakker E S, Ritchie M E, Olff H, Milchunas D G, Knops J M H. Herbivore impact on grassland plant diversity depends on habitat productivity and
herbivore size. Ecology Letters, 2006, 9(7) : 780-788.

[17] Olff H, Ritchie M E, Prins H H T. Global environmental controls of diversity in large herbivores. Nature, 2002, 415(6874) : 901-904.

[18]  Humphries H C, Coffin D P, Lauenroth W K L. An individual-based model of alpine plant distributions. Ecological Modelling, 1996, 84(1/3) :
99-126.

[19] EEJe, BEF, @5, B, RIGH, B, HEhG, 2tk 205 X 28 5 A FAE AR P i M s R oE . R azii
2011, 19(1); 1-6.

[20] BEHRIL, #h 2. O B VER]. AR5 2 40, 2006, 26(1) ; 244-264.

[21] RaG4r, ER, EF2. swBERiY R R OB SF e . AR %R, 2006, 26(1) : 281-290.

[22] Chen B X, Zhang X Z, Tao J, WuJ S, Wang J S, Shi P L, Zhang Y J, Yu C Q. The impact of climate change and anthropogenic activities on

alpine grassland over the Qinghai-Tibet Plateau. Agricultural and Forest Meteorology, 2014, 189-190. 11-18.

http ; //www.ecologica.cn



