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Table 1 Sample plot settings

Bk B B iy FHL AR A W/ m
KiEL(NDG) 45°52'56" N, 120°09'24" E 984
BERALDG) 45°53'52""N,120°08'27" E 950
i EER B (MDG) 45°54'36" N ,120°08'06" E 910
FEIR(SDG) 46°03'42"N,120°02'39" E 861
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2.1 AEBRUEEEAEREHFIE

A [m) 3B Ak B B ) B JURE T R BB AR SR R R
[ #a v , K B8 NDG>LDG>MDG>SDG (% 2) .
NDG iy # %% & 5 LDG .MDG 1 SDG 2 & i &
(P<<0.05), 404l /& LDG .MDG HI SDG #9 1. 68.2. 05
F1 2.86 15 5 % BE 76 AN [A) iR b 2 B2 W) O W35 22 =
NDG .LDG #1 SDG [a] 4 JZ J¢ . % 2 5 , {3 B F KT
MDG (P<0.05) ; NDG By #f #% & 5 & 5 LDG . MDG
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I SDG 2 5 B 2 (P<<0.05) , 4% % /& LDG .MDG H1 LDG,MDG #il SDG 2 5 & & (P<<0.05) , 7r % &
SDG Y 1.20.1.56 F1 2. 22 1% ; NDG Ay # b= ¥ &5 LDG MDG I SDG i 1. 65.2. 32 fi14. 754% .
F2 AP ERUEEEAERAERISII

Table 2 Vegetation characteristics of meadow grassland with different degrees of degradation

B B B =¥ /em W/ (B -m?) BT/ Y B/ % YR/ (gem %)
KB (NDG) 44,9342, 98" 582.00475. 43" 36.03+5. 34 100. 00+0. 00° 481.2+21.76°
BERA(LDG) 26.82+2.10" 582.22448. 45 38.29+2. 32" 83.33+2. 36" 291.0945. 83"
R B (MDG) 21.9341.20" 523. 56+ 88. 50° 48.1542. 24° 64.00+1. 41° 207.66+13. 42
EEIRIL(SDG) 15.6942. 33¢ 502.44475. 35° 38.89+3. 49" 45.00+4. 08" 101. 31+10. 89

T F AR NG R 2R 25 5 1 25 (P<<0. 05), T Al

22 ARABHUBEEAEREIZHEYA . BEMH B SRR VS FORRIX 5 R R AN ] 1R b AR A
28 B JELRE Y o 1 B RS o NDG (24 )\ LDG (22 )
AN TR Al B ) B SRR B A BOZ IR L3R MDG (19 F) FI SDG (12 Fl) |, o5 7K BE 7 19t 2% 43 31
A NDG>LDG>MDG>SDG, H s B 5k Al 5 s % NDG (54.55%) . LDG (55%) . MDG (65.52%) #l
HEFB AR E - (RI) SR RAR % SDG(70.59% ).
#3 FARBUBEEAERIEAYHN.E. FHOEAK

Table 3 Composition of major plant families, genera and species in meadow grasslands with

different degrees of degradation

IR BEHEC BEE BRR L LECSALE
SR ORARE AR MR EEL &3 HABEERILE/ %
KB (NDG) 19 40 44 4 7 9 3 1 24 54.55
BRI (LDG) 18 37 40 4 4 7 6 1 22 55. 00
R AL (MDG) 13 26 29 3 4 7 4 1 19 65.52
HIF IR (SDG) 10 16 17 1 4 5 1 1 12 70. 59

2.3 FRBRHNEEEAERERNEHEZELR S T R B AR 0 AE L B, MDG B S T
R R DR ERMERANRIKE SDG MINDG(P<0.05) ; 242 2 & B A4 /£ NDG F I

(106.89% ) > R AR B (87.56% ) > 2§ Bl (82. 71% ) > LB EE T LDG MDG A1 SDG(P<<0.05) .

R RE(69.73%0) = W pk B (26.610) > MB 24 FABRABEFSEEEEEME EREE KB

(26.51%) (£ 4), NDG HILDG IREREY F BN 422 OB REEMERIER

B (35.27% F126.02% ) fic i, i & T H AL RERE (P AN TR B A A B ) R LA A ) 61 B, SRR 22
<20.05) ;s MDG I RERER B M 45 RE(27. 75%0) B i, Fhoz2 )@, b R A 26 i 2 (108 12Fh) , HuCh R A
& TARAR R RH(P<<0. 05) ;SDG Hy g ff BB 8Fh, FL6)m 7R, kAL 3B 6 Fl, B A 38
TN ARARH(38.1100) e, ik 3 i T LA Ty AE A SFIEIERN A PT R R 38 3R, IR R 2)E 2 Fh,

(P<C0.05) s FEAN ] B Ak 72 B T 52 Rh 0 2 Bk 1 4k SRR LE 2 IR AR SR A LR
BAR Ko SRk (E B 2 R A0 AR B 0 i R G 2 EHB EER KSR EAR S FR SRR
FEAR ,NDG % 55 T SDG (P<<0. 05) ; A A Bl 8 B BRI EFIRFE R 18 LA (R 5) . AR R A A
£ SDG T i i, i % /T NDG . LDG Hl MDG (P<< ) 55 JECRE 4 R BN - NDG (44 ) >1LDG (40 F ) >
0.05) ; 5 P H EAE7E MDG F 5, B3 & T NDG . MDG (29 F1) >SDG (17 Ffr) . 4 FliR {0 /2 B2 7] 2 A 1)
LDG #1 SDG (P<20. 05) ; # i B 5 B2 {F 76 A ] iR fb 2 FY)FPAT I 22 55 DUINREF P RSB T3 VA R
JE 18] G 5 2 2 5 5 v R A B AR AR I 0 AR kGO = B SR 8 R . R IR AL AR R
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Table 4 Importance values of vegetation functional groups in meadow grasslands with different degrees of degradation

B e CEE ARAF R ki Rt ThER AR
RIBAL(NDG)  10.2042.63"°  16.57+£2.3"™C  19.04£4.19"  6.03£2.26" 12.914+0.78*"  35.27+0.87"
BERMALDG)  8.38+1.27"°  18.5642.98"  18.80+1.99"  8.16+1.09  20.0743.06""  26.02+1.64"
TERML(MDG)  5.0840.62"  14.3240.48"  27.75+3.71""  7.98+4.86"  22.35+0.94"  22.5141.16"
FRBM(SDG)  2.8540.98"  38.1141.85"  17.1245.95"  4.44+2.10"  14.40£4.91"°  23.09+3.96"

it 26.51 87.56 82.71 26.61 69.73 106. 89

0 AT A A RS T R 22 3 2 (P<<0. 05)
P )R e R [RGB Mk R R B OE A N - NDG
(0.00%) <<LDG (1.04%) <<MDG (3.26%) <<SDG
(8.02%) . NDG ft# b}y I EL 7L (12.91%) , )t 3
il g 255 (6. 5920 ) FIBE I 45 (5. 40%6 ) , B4 Fh
Sk Hl Ay (5. 05%6) A DL JR &1 5 (4. 42%) . LDG i #4
Filt oAy JE 22 55 (20. 07 %), WA 34 b Oy 357 3E 22 (6. 62%)
DU R &2 (6.50%) , 32 A AR B O R B RE

(5.29% ) R4 (4.84%) o MDG s g il 28 %
(22.35%) , W0k 5 g #2045 (9. 8526 ) Al DL /K
F(7.78% ), EBAEA RN Ry 3 (5. 3406 FIAG it Z&
B3 (4.29%) . SDG 34l Jy bt B 7 5 (17.35%)
W # B kAR BO(14.40%) DL R B P
(13.90%) , T ZAF A A S AR 3 (8.02%) fl A W &
(7.13%).

R5 FARBRUBEEAERERME MEM IRMEMHREFTEHEMEZENTL

Table 5 Changes in the importance values of vegetation species, dominant species,subdominant species and their main

associated species in meadow grassland with different degradation degrees

KBk LR 4 iR Ak H AR AL
% B IR %
Ykl 4 /v Wkh 24 /v Y4 v Wkh 24 v
B s e . o _
It e Fil . X . 12.91 I £ B 20.07 Jib L B 22.35 (ISl 17.35
Care xpediformis
20 g
o 6.59 TR 6.62  MNME  9.85 MW 14.40
. Filifolium sibiricum Ixeris denticulata
WA ‘
5 L35
Chrysanthemum nakton- 5.40 DU R &3 6.50 DI JR &F 3% 7.78 DU R & 13.90
gense
Hb A - e I - .
. N 5.05 iy 5.29 o 33 5.34 R 8.02
Sanguisorba officinalis
HHA
R DU IR &L 5 . ) -
FE S/'J j]id\ﬁ[% 4.42 ot 3 4.84 e 4.29  Thymus serpyl- 7.13
e 1pa baicatensis lum
e B
R . ;
] ] ) 4.41 Knp iz 3.49 HE 4.13 Artemisia 6. 80
Scutellaria baicalensis o
frigida
Hil 7 - - o
o RRTE 4,01 W 3.42 BT 3.95 e 5.89
Cleistogenes squarrosa
I 5 5 1 A e e e
m_ TE”E 3.91 [ 3.28 KT H 3.84 R 5. 26
Vicia venosa
o i
AL L . . , i
) 3.39 B ok BR 3.13 HFEAE S 3.40 Plantago asi-  5.21
Polygonum alpinum .
atica
UtF % R Iris dichotoma 3. 38 Hotf 3.08 R 3.26 “hERRE 4.4
15 ¥ Koeleria macrantha 3.00 [=AIE 3.07 Ji A 5 3.17 K 3.34
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RiB1E BB IR HEIRAL
/) /) /) /)
L/EES /% Yy fh 4 /% Yy 4 v Yy b 4 /%
ik
bz 2.72 R 2.69 JLsew 3.17 zts%eii%aj 2.85
Adenophora gmelinii ' Astragalus laxmannii - ' P ) '
rica
] Jea
W Lilium pumilum 2.61 % 1@&”‘_ . 2.65 (55 3.16 L[ 1.54
Potentilla tanacetifolia
I 35 B P "
R 2.57 KT 238 EBE 28  HTSRE 119
Thalictrum petaloideum
e . . —
Aok 2.52 BB 222 MKWBE 2,02 R 0.96
Trifolium lupinaster
B X " R -
. S 2.27 Jb 4 2.15 i e 7 2.01 KT H 0.95
Saposhnikovia divaricata
K EH Saussurea japonica  2.18 EA L 1.93 IR A 2.01 WEE 0.78
K3 ST R -
RER 2.17 HiEEEg 1.80  BREREHAE 1.9
Melandrium apricum Arenaria juncea
K3 Deyeuria purpurea 2. 11 UL 1.79 P& 1.44
52
.ﬁﬁ ‘ 2.09 LK 1.65  TREREX 1.41
Medicago ruthenica
b= -
1.90 5 1.58 X E 1.35
Haplophyllum dauricum i 18 REH
BIHEAE g LURTE 1.56 Ho i 1.32
Convolvulus ammannii
W B8 5. Vicia amoena 1.68 EANEE P 1.45 PN 1.27
S ETE 1.68 R A B 1.32 Bi K 1.16
Galium verum
1
AL , 1.57 Wk 1.31 =HEEF 0.96
Bupleurum chinense
£ Leymus chinensis 1.42 BJj AL 1.27 WA 0.73
- KA
Wk Allium ramosum 1.38 f& ) 1.04  Allium neriniflo- 0.70
Stellera chamaejasme
rum
M8 28 Scorzonera austriaca 1.35 S 1.03 5/ @> 0.64
[UIEEY 352
¥ B8 Artemisia scoparia 1.12 E{‘ﬁi . 0.97 gﬁ%ﬁ ) 0.40
Ozxytropis hirta Setaria viridis
At
0.92 0.92
Artemisia tanacetifolia af
T B — R s
%ﬂ%‘ﬁ% 0.91 #z\z‘ik'i 0.71
Arundinella hirta Potentilla bifurca
He o % 4
At _ 0.75 " jt‘mﬁ:_ﬁ . 0.70
Anemarrhena asphodeloides Scabiosa tschiliensis
o G T T T
= 0.69 B fe B AL 0.69
Festuca ovina Inula britanica
Ak b i 4 b
i 0. 69 SERR 0.65
Scabiosa tschiliensis
; A
EEHE Geranium wilfordii 0. 63 k%ﬁﬂ 0.58
Geum chiloense
= s I
- R 0.62 i 0.58

Potentilla betonicifolia
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iR BERL iRk &R
o /% i wo PRE g PRy
KGR
Leontopodium leontopodi- 0. 58 B3 0.49
oides
EARP —_
Schizonepeta multifida 0.6 S 0-45
M2 Allium tenuissimum 0. 54 JEEE ] 0.41
FLE Lactuca tatarica 0.52 3% Viola arcuata 0.23
YEYEYN Veronica polita 0.48
£ 41 Dianthus chinensis 0. 40
KT ¥ Leibnitzia anandria 0. 37
It L
LAl 0. 36

Potentilla verticillaris

2.5 AEARKBEEEAEREEYMHSHEETK
T A At 90 5 BB 2 1R P00 AR B 1 i R T 2R AR
AN TR) R Ak T B ) 22 S B 25 (P<<0.05) (£ 6) . ¥ 4%
T B30 b 25 AR Ak R 1 o ) T 3% RIS NDG L B
F T LDG MDG 1 SDG (P<20.05) ;SDG # % , &
FL T NDG . LDG #1 MDG (P<0. 05) ; LDG #1 MDG

] JC i 3% 25 57 . Pielou 34 5] B 48 $i b % 1R AL B2 B2 (4 Jin
il B 2 e R ARG T i AR Ak R O NDG e, B
# T LDG .MDG #1 SDG(P<<0. 05) ,MDG #ifik , & &
& T NDG #1 SDG(P<20. 05) ,LDG F1 MDG [f] JC i %
2% LDGHMSDG [ LB &2 H.

®6 FARBRUBEEAERERYMSHEMETL

Table 6 Changes in species diversity of meadow grassland vegetation with different degrees of degradation

SEYAR ) S A e 2 4 15 5k AR AR AL Pielou 5] B 5 %
KB (NDG) 3.244-0.04° 0.9540.00° 0.94-+0.00°
HERMALDG) 3.06+£0.01" 0.93+0.01" 0.9040. 00"
R EE R L (MDG) 2.7540.07° 0.91-+0.00" 0.8940.01°
IR (SDG) 2.3740.13" 0.8940.01° 0.9140.01"
3 it Ko 1 Wy s ik 1 A 12 1, 5 OO B A0 R e 2R SR g D
ik

AT W TR TR 5 R AE R R A T R A Rl 41
G T 5 B, 2 A 0 VT T A A 5 A% TR R £ T
AN R F B A B SRR LA ALY 61 B, SR
22FF 52 @ AR R EEAE P IERARL R VSR
B R R SR B AR R > B L X S
RABHE Y2 & 1R AL By Bet W 1 T 0 32 22 20 i 43 L
B A5 G 1 A 07 R 2% 2 U T B e ) e i AR R O Ve N L
BT AR S IREEY . BLAh AR IE R B, BT R
B b 2 AR L0 R B 1Y 0 D % D, KB - NDG (44
) >LDG (40 ) >MDG (29 #) >SDG (17 Ff ) . X
5 T T A X R A0 b X R T ) 1 B 5 4 R — B, X
L5 Ml DX R R A OG, a BE CCET hy, DA

T R 2 A A5 200 6 b XA T 5 00N R R Al B

oW R BCE T b AR AL X AT RE 2 Rl X R M
v DG L AR R 2 Bl D SRy A A e A o G 2
Ko a et 17 2 ), AT Af g 5 B a) A6 4 Fb 2 0] I

iE A f B R B M R P ) M e
(14 B, 1 T S 5B M 2R PR A I A 2
e ARG R R A R A B
EOEEMAEY RS KRR 1&@ﬂMﬁtM}ﬁJTB¢
65.08% .55.00% 1 78.95% ,iX fl T a4 52

SR AR AR T L g TE XB#@#“ZEzr‘ﬁﬁz@Jﬁm
LUy R b A 5T 45 SR — B, 5 R T A A R FE ) 1 F 5T
il b A A B A SR A T T R0 A 45 SRR TR i

fH)@fﬁﬂ
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Plant community structure and species diversity in
degraded meadow steppes at the southern foot of the
Greater Xing an Mountains

ZHZHAO Li-xing', XU Xing-jian', Qigeqi', LT Yu-yu”, WANG Song-jie®,
JIANG Yong-cheng*, WANG Yang',HOU wei-feng', WANG Zhong-min*
(1. Institute of Agricultural and Animal Husbandry of Hinggan League ,Xing 'an 137400, China; 2. Institute of
Grassland Research of Chinese Academy of Agricultural Science ,Hohhot 010010, China; 3. Xing'an League

Product Quality Metrology Inspection Center,Xing 'an 137400, China ;4. Xing'an League Forestry and
Grassland Workstation , Xing 'an 137400, China)

Abstarct: [ Objective] To clarify the changes in plant community structure and diversity during the degradation
process of grassland in the southern section of the Greater Xing'an Mountains. [ Method] We employed a sampling
method to investigate and analyze the vegetation community structure and species composition of grasslands with
varyingdegrees of degradation. Important values and diversity indices were calculated to study the changes in species
diversity. [Result] A total of 22 families, 52 genera, and 61 species of plants were identified in the study area, with
the majority belonging to the Poaceae, Compositae, Cyperaceae, Rosaceae, and [.eguminosae families. As degradation
intensified , biomass, height, coverage , Shannon— Wiener index, and Simpson index of plant species and communities
significantly decrease. Notablythe important value of Stellera chamaejasme increased, leading to the formation ofa S.
chamaejasme-dominantdegraded grassland. [ Conclusion] The degradation of grassland in the southern section of the
Greater Xing'an Mountains results in a simplified community structure, reduced diversity and a marked decline in-
grasslandquality o, ultimately disruptingthe original stability of the grassland ecosystem.

Key words: southern foot of the Great Xing'an Mountains ; meadow grassland ;degree of degradation ; community

structure ; species diversity
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