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Abstract: This study was conducted to explore utilization capabilities for each group of resources in grassland
ecosystems at different stages of degeneration in the alpine fragile ecological zone and to provide data support
for management and restoration of degraded grasslands. A grassland community survey was combined with a
species importance value, Shannon-Wiener niche breadth index, and Pianka niche overlap index to analyze the
characteristics of plant communities and main niche species with lightly degraded (LD), moderately degraded
(MD), severely degraded (SD), and extremely severe degradation (ESD) in grasslands of the Zoigé Plateau.
Results showed that (1) in LD and MD communities, the constructive species was Kobresia capillifolia, which

had invaded the incombustible weeds and had a higher importance value. In SD and ESD communities, the
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constructive species were poaceae plants, namely Elymus nutans and Leymus secalinus, with the importance
value of incombustible weeds being higher than those in the LD and MD communities. (2) As deterioration in-
tensified, except for the higher niche breadth of constructive species, the indicator species of degraded grass-
lands were more niche breadth in the community increasing the growth pressure on the excellent forage species.
(3) The mean value of the overlap index for all niches of the main species in the community decreased with
the degree of degeneration in the order of LD(0.59), MD(0.58), SD(0.42), ESD(0.40). Also, utilization of re-
sources between major populations tended to be more and more dispersed as the degree of degeneration in-
creased. Higher niche overlap with other populations in the community was found that Kobresia capillifolia and
Ligularia virgaurea in LD communities, K. capillifolia and Anaphalis latialata in MD communities, E. nutans in
SD communities, and L. secalinus in ESD. In summary, the process of degradation of grasslands on the Zoigé
Plateau was accompanied by substitution of plant populations with different resource utilization strategies.
[Ch, 5 tab. 31 ref. ]
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Table 1 Dominants important value and niche breadth in different degraded grassland in the Zoigé Plateau
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Table 2 Niche overlap of main plant populations in the lightly degraded grassland

- ent o B AR 0 FHWE AL BTEER Ke mVLRC RRAE PR ROR RS SRR LN s
mEOREE NI WA B OBE O OKRE OSE BH L Tz w2 & mu HE

gitEE 1.00

waELE 094 1.00

gufRibiE 082 0.82  1.00

gt 074 073 051 1.00

W ERE 083 083 090 049 1.00

AMAFEYH 083 085 079 067 071 1.00

IR B 086 083 083 056 095 075 1.00

KitE%E 072 061 061 045 077 040 072 1.00
ML AES 086 082 078 036 090 067 089 072 1.00

FRAETL 083 0.76 082 045 090 064 0.84 091 088 1.00

TR 088 0.89 075 062 072 074 0.68 056 080 0.72 1.00

(5] 5 3fil] 2 085 0.82 09 065 076 078 0.73 059 071 080 0.79 1.00
JINK 048 039 049 023 060 037 074 054 054 055 026 038 1.00

HEEEAL 058 042 041 044 039 057 049 039 036 039 0.28 0.38 047 1.00

iR 085 075 074 052 080 0.61 078 0.80 0.77 0.79 0.77 0.64 0.62 0.60 1.00

il HEMA R 040 038 042 050 041 025 054 020 031 026 029 045 0.60 0.06 0.28 1.00
ey 042 036 0.8 055 017 041 023 0.16 011 020 029 039 0.00 061 026 0.00 1.00

®3 HERUEEEMBEIEMNRESNESRE

Table 3 Niche overlap of main plant populations in the moderately degraded grassland
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Table 4  Niche overlap of main plant populations in the severely degraded grassland
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Table 5 Niche overlap of main plant populations in the extremely degraded grassland

YyFh i R 3 WA AR BURZEMERE ARMEE  CHBER WK
f 1.00
MU 0.84 1.00
T AL 0.79 0.52 1.00
il 35 A4 0.87 0.68 0.68 1.00
B 2% 25 1) 4k 76 0.55 0.40 0.67 0.39 1.00
AR i 0.41 0.22 0.53 0.11 0.80 1.00
AT R 0.48 0.38 0.12 0.49 0.00 0.00 1.00
A 2 s 0.25 0.42 0.37 0.14 0.00 0.00 0.00 1.00

3 itk b4it

31 EMBHUIEIMMBERRESALEL
B IR A R e B R R BN M R AR B A, BVREVE TR R RO SR A RESTIESE , TR

AL T8 L P AL A AR R T O B DA o A SR L RO P A 25057 T o T o A 18] X 3 [] B A B 4 5
AT b S5 WA S A v A AR AR A ML T R o i, AR SR AR B, A AR AR TS
{37 G J5E B 7 e B AR B8 ) R i A A W A, B A AR AR R v ) R 2 AL T B R AR A A AR M
GO, B QR i R S A A e A e R AR, R A A P DR IR R R A
d, Hwih . JAEH . REHFEFRAN LM H 5 RBCE s g, XA e 5 1B e
P8 A 50 AL AR 1) A A5 R AN T 20 o AR AL R BE B R e v v, et v i R B oM BB RE D 1l
HAERWEAN ERA RS, AAEFT . AeESFHA M AR ER SRR, HALSRE
JEA ) Ji] Pl 01 R A0 A A, i e g SR A 6 2 P20 T 23R A R R R i B MR R I, BV 4
WERKE T A BN AL, IR i b 2 R oA, i AR ) T R R R e, TRl A

il



5536 B5 2 X“EAOAE s A 7Rk T o JRUAS [l 1B 78 52 3t ) o T 2 25 1 A AL 295

FAERR R BA BRI RSO, SRR AR Ay, 3 v o 70 R 0 e i S o i 572 9 AR 25 00
ARRE——RREREAC, TS A e AR R B A TE R SRR, FLEEE . Hm RS
MBEVE IR, W BEAR SRR AT TR, TEA /R o I R AR T, PR BEAS () B A
SR L ol P R AR R
32 EMBHIEFHESEEUNESEREX

Az AL T8 BE A 75 L T A 2 AR R AR ) X8 T D B A5 1) AR P AR D X B RS A DL B A R AR R,
TN 2 W B 2 R BT R 5 O D8 TR ) (ELRE G B sty B AL R E ), PR E BT IR A 45 1 R
L) 1) A 25 oL 7 5 AN (R BRI [B] i A 25 2 R AR D), R BARP AP e R B R AE A A
AR A IR BN K AE AR R L AR AL, ARG 3 06 SR DR I e Al W PR R, D3P A A T, ik
R R0 A S AL TE LGN, &R R, AR AR A A TE N, T RE D R AR AR, R
AR 2R 2R R B BB AL R SE A s, BRI S, R T B b A A A 1
AR BEAT R AL, R B — 2P e ARk . L, BT R O R JRUR AL A AR W A A A A A
fik, AT LW I8 A i e v BRSO AR ) 0 T R 5, IR SE A A R, T e R A A R
R o> EREALE >, B A T/ T AR SE S b O DD RE O B, SRRSO AL AT, DA o 5 7 B s A A 0
Do I AT B AL B b 1 4 SRR AL

4 i

RIEIBEAN P IR T, AR O M R, BB ACRR BEIR], AAEh SE  a REA e A
R, AN TR P S R ) A TR B A BB AR o RV R R R Z )Y BT A A A A R 1 AT
PRt A AR AR BE N S AR H X S IR A A e B AR L B ) TR, R RS 3 [ BT U A T
From EREAR . BEAF BALREEE IR, A AL E B AT 0.50 [0 B L 41 12 Jf /N i 35 e S e B A
B, WNZRDIRECOyH R REB . R, WEERA, EESHEZRAFhRERETS
AARAESERER R, XM B, FER T s A E.

5 5% Xk

[1] LEVINE J M, HILLERISLAMBERS J. The importance of niches for the maintenance of species diversity [J]. Nature,
2009, 461(7261): 254 — 257.

(2] B X, S, BB, 2. 55 58 e IR 0B A 5 J8C# R RO AR 2 B R AE [T ] v [ R AR 4, 2015, 37(1)
30 - 37.
XTAO Yu, JIA Tingting, ZHAO Xu, et al. Plant niche of degraded Carex moorcrofiii steppe in the hinterland region of
Qinghai-Tibetan Plateau [J]. Chin J Grassland, 2015, 37(1): 30 - 37.

[3] PONTES L D S, MAIRE V, SCHELLBERG J, et al. Grass strategies and grassland community responses to environ-
mental drivers: a review []J]. Agron Sustain Dev, 2015, 35(4): 1297 - 1318.

[4] KUSTER T M, WIKINSON A, HILL P W, et al. Warming alters competition for organic and inorganic nitrogen be-
tween co-existing grassland plant species [J]. Plant Soil, 2016, 406(1/2): 117 — 129.

[5] NATHAN R. Long-distance dispersal of plants []J]. Science, 2006, 313(5788): 786 — 788.

(6] ZE%A, w3, FEAK. I3 Rl 1 5 R B R I R ) SCHR A 2 [ ). AR S 4k, 2016, 40(6): 554
- 563.
GONG Rong, GAO Qiong, WANG Yalin. Effects of exclosure on community inter-specific relationships in a typical
temperate grassland [J]. Chin J Plant Ecol, 2016, 40(6): 554 — 563.

(7] RV, ZAim, B TR, S5 WiV B A R AR YR A R 32 SR b s ] 43 A1 46 Jmy B QIR [T ] A= 25241, 2018, 38
(2): 537 — 549.
WU Chuping, YUAN Weigao, SHENG Weixing, et al. Spatial distribution patterns and associations of tree species in
typical natural secondary forest communities in Zhejiang Province [J]. Acta Ecol Sin, 2018, 38(2): 537 — 549.

[8] DONG Zhibao, HU Guangyin, YAN Changzhen, et al. Aeolian desertification and its causes in the Zoigé Plateau of
China’s Qinghai-Tibetan Plateau [J]. Environ Earth Sci, 2010, 59(8): 1731 - 1740.



296 BT W S NN = 2019 44 7 20 H
[9] GAO Jungin, ZHANG Xuewen, LEI Guangchun, et al. Soil organic carbon and its fractions in relation to degradation
and restoration of wetlands on the Zoigé Plateau, China [J]. Wetlands, 2014, 34(2): 235 - 241.

[10] YU Kaifeng, LEHMKUHL F, FALK D. Quantifying land degradation in the Zoigé Basin, NE Tibetan Plateau using
satellite remote sensing data [J]. J Mt Sci, 2017, 14(1): 77 - 93.

[11] M, bRk, 2255, S 27 /K o o JE 1R A0 1 3t - ME A S0l L S AR G M 20 [0 ). B0l " 4, 2015, 24(3): 38 -
47.
QING Ye, SUN Feida, LI Yong, et al. Analysis of soil carbon, nitrogen and phosphorus in degraded alpine wetland,
Zoigé, southwest China []J]. Acta Pratac Sin, 2015, 24(3): 38 — 47.

[12] Bifh, B8P, R/, 55 45 R 3 VA K A2 5 A vp R 3 1 S K DR SR D RE [ ). AR 254l 2017, 37(1)
277 - 285.
SHUI Wei, BAI Jianping, JIAN Xiaomei, et al. Changes in water conservation and soil physicochemical properties
during the recovery of desertified grassland in Zoigé, China []J]. Acta Ecol Sin, 2017, 37(1) : 277 — 285.

[13] SHEN Songtao, ZHANG Shujie, PAN Min, et al. Classification of plant functional types based on the nutrition traits:
a case study on alpine meadow community in the Zoigé Plateau [J]. J Mt Sci, 2017, 14(10): 2003 — 2012.

[14] DIAZ S, CABIDO M. Plant functional types and ecosystem function in relation to global change [J]. J Veg Sci, 1997,
8(4): 463 — 474.

(151 2w, sked, £, 5. WA RGHE EEMBASAREDFSE[T]. 5ib4f, 2009, 17(2): 166 -
173.
WU Dongli, ZHANG Jintun, WANG Chunyi, et al. Niche characteristic of dominant species in the national protected
plant, Glycine soja Sieb. et Zucc. community [J]. Acta Agrest Sin, 2009, 17(2): 166 — 173.

[16]  FRi, FHRFSC. R AR 2o ik (M. dent: @55 80F tihit, 2014 237.

(17] PAE, MeR, BOCE, 5. BFHE G  5 5#0 5 m 58 5 0% 450 F RS e rEp s md [J]. &b B,
2017, 34(3): 565 - 574.
LUO Jiufu, ZHOU Jinxing, ZHAO Wenxia, et al. Effect of fences on functiona groups and stability of the alpine
meadow plant community in the Qinghai-Tibet Plateau [J]. Pratac Sci, 2017, 34(3): 565 — 574.

(18] AW, MW, MG, 5. 558 I 58 5 ) DXEk B AR 0 b Rl Wk S 3k AR e b (] DG I [T ). A 25
iz, 2016, 36(20): 6528 — 6537.
LUO Jiufu, ZHENG Jingming, ZHOU Jinxing, et al. Analysis of the interspecific associations present in an alpine
meadow community undergoing revegetation on the railway-construction affected land of the Qinghai-Tibet Plateau
[J]. Acta Ecol Sin, 2016, 36(20): 6528 — 6537.

[19] B X, Bokst, FA, . 5805 R0 7 80 B 5 A )18 A0 A% B2 i A W) BE VR R R [T . B 5 3R BE 2R W)
i, 2014, 20(4). 639 — 645.
XTAO Yu, CHEN Migui, ZHOU Jie, et al. Plant community features of Carex moorcrofiii steppe at different degrada-
tion degrees in the hinterland region of Qinghai-Tibetan Plateau [J]. Chin J Appl Environ Ecol, 2014, 20(4): 639 —
645.

[20]  WOEED, BRSO, XUARTE, S5 din e -2 il B o 58 B ) VA0 TR E R b eV A S R A A LR AE [T ). 7l
JuRE2E A, 2011, 31(12). 2522 — 2531.
QI Dengchen, CHEN Wenye, LIU Zhenheng, et al. Population structure and niche characteristics of plant communi-
ties in the sandy succession of Maqu alpine meadow in first meander of Yellow Rive [J]. Acta Bot Boreal-Occident
Sin, 2011, 31(12): 2522 — 2531.

[21]  FFubbr, Bfg& B, X060, 2. v 98 54 O [R] 28 0 5 M AR 9 R AR M A A AloAs ) A A 22 S [0 ). BT 5 3R 8 2k
Y=, 2016, 22(4). 546 - 554.
71 Hongbiao, ADE Luji, LIU Min, et al. Difference of community characteristics and niche of dominant species in
different grassland types of alpine meadow [J]. Chin J Appl Environ Biol, 2016, 22(4): 546 — 554.

[22] kZT, LW, KEE, LRGBS BE TR R IC AR R I e 2E BT SURE ) AR AR S A RRAE [T ). R Ao

2017, 34(2): 302 - 309.
ZHANG Aining, AN Shazhou, ZHANG Ruisi, et al. Study on niche characteristics of the plant community in the
alpine grassland of Big Youerdusi under a degeneration gradient [J]. Pratac Sci, 2017, 34(2): 302 — 309.



5536 B5 2 RIS

i

IR 35 e SRS () 3B A T S8 R L) R T A 2537 R A 297

i
b

[23]

[25]

AWIHT, SRR, sk, A v 5 B ) S fORE R R AR B L SR B B SE L) ) Bl e, 2015, 24
(9): 197 - 205.

SHI Mingming, ZHANG Yongchao, ZHANG Dianye, et al. Plant traits and soil properties in pasture mini-patches in
an alpine meadow [J]. Acta Pratac Sin, 2015, 24(9): 197 - 205.

HSCHE, PR, N KA, AR AR SRR AL RO FL AR T KR RO 4 R OR B AL EE T[T ). Bl S E A
2017(6): 37 - 42.

GOU Wenlong, LU Hui, SUN Feida, et al. Allelopathic effects Anaphalis lactea aqueous extract on four species of
gramineous grasseson alpine degraded grassland of Zoigé [J]. Pratac Anim Husb, 2017(6): 37 — 42.

3T, B o AR b B R 5 B PR A5 (A% R S R R [T ). AR A E 4, 2013, 33(2): 435 - 442.
REN Heng, ZHAO Chengzhang. Spatial pattern and competition relationship of Stellera chamaejasme and Aneurole-
pidium dasystachys population in degraded alpine grassland [J]. Acta Ecol Sin, 2013, 33(2): 435 — 442.

W, FHFF, Kk, F.OFRE . BESOEMEE L R TR E SR,
2008, 22(6): 171 — 174.

GUO Jinli, LI Qingfeng, ZHANG Shuyuan, et al. Study on seedling vigor and drought tolerance of three rhizomatose
grasses [J]. JArid Land Resour Environ, 2008, 22(6): 171 — 174.

B WML, BSR4 P DU SRR G ARG L)) BB 2016(2): 17 - 21,
LIANG Yu, FAN Xiaoli, WANG Qiang, et al. Niche character of main vascular plants in Nansi Lake [J]. J Shandong
For Sci Technol, 2016(2): 17 — 21.

BRSO, MO R, 27T, A H R SR A M A SRR S A I WESE () ] A AR BRI AR, 2010, 25
(1): 80 -90.

CHEN Wenye, QI Dengchen, LI Guangyu, et al. Study on degraded grassland niche characteristics and productivity
of alpine meadow at maquin south of Gansu Province [J]. J Nat Resour, 2010, 25(1): 80 — 90.

KR, SRR, FYUE, %R T U m g R R Y M 2 R A AR R (] TR R,
2008, 25(4): 531 - 536.

FAN Yonggang, HU Yukun, LI Kaihui, et al. Effects of different disturbances on the diversity and biomass of the
phytobiocoenoses in alpine steppe [J]. Arid Zone Res, 2008, 25(4): 531 — 536.

FEF, sk, PR T R I R LA R ) B DL SR I AR S L OP S [T ] VA A 4, 2003, 23
(12): 2081 - 2088.

LI Junling, ZHANG Jintun, GUO Xiaoyu. Study on niche of dominant species of subalpine scrubland and meadow
community in Guandi Mountains [J]. Acta Bot Boreal-Occident Sin, 2003, 23(12): 2081 — 2088.

TG, NI A2 G G S K S A 252 A B ). SR KA 2007, 29(HEFI
2): 294 - 298.

LI Xuemei, CHENG Xiaoqin. Development of niche theory and its application in each fields of ecology [J]. J Beijing
For Univ, 2007, 29 (suppl 2): 294 — 298.



