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2 378.5 g/m*; LI ML 05 JFUA 17 B} 26 J& 30 B, ) Fh b 2
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FHAFN) B EFBHAFR) R (2 Fh) P FR(2Fh)
MEGRCH), BFRLE SRS 56.25% , 8 N
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L9 Fh A 20 1, S B AT 158} 18 I , W R b 25 55 2 1 B
A GRH3RN) R (2 R AR (2 F0) , B R 5
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m?; I S A AT 118 16 8 18 Fl, Al Fh s Z O BH A
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Table 1 Species composition of the different grassland types

S B4 % i s/ PR
(gem™*)
E & Achillea T-03& Achillea millefolium
Y Artemisia argyi
4%+ Compositae B Artemisia Eésﬁf rtemisia Ca.rul'ﬁ)lia
B8 Artemisia frigida
KGE )G Leontopodium — KBLE Leontopodium leontopodioides
WATER Tarazacum WA Taraxacum mongolicum
I 5 B J5 He 4 )L B Geraniaceae B R Geranium W Geranium wilfordii 15~80 2378.5
AAF} Gramineae HAKE Poa FTR Poa annua
& EFl Labiatae K& I3 8 Phlomis K& IR Phlomis wmbrosa
2R} Leguminosae ZEHNEE Trifolium =M E Trifolium incarnatum
i # Bl Rosaceae Z2 W 2% )8 Potentilla ZE W 3% Potentilla chinensis
=i Fl Plantaginaceae R Plantago L/ Plantago depressa
HEL Polygonaceae HJ&E Polygonum s & Polygonum aviculare
2L 7 Bl Boraginaceae )15 & Latouchea ) IR Latouchea fokiensis
5 AL Campanulaceae W g Campanula W Campanula medium
A1 718} Caryophyllaceae BLL & Stellaria N Y Stellaria dichotoma
EE Achillea T- M3 Achillea millefolium

Y& Artemisia argyi

4%} Compositae 25 )& Artemisia %5 Artemisia carvifolia
W ANUE Tararacum AU Taraxacum mongolicum
T 1EF} Cruciferae Wi @ Thilaspi W5 Thilaspi arvense
JeAHF Gentianaceae JeHJE Gentiana Z& 9L Gentiana macrophylla
e 2F L1 B Geraniaceae LR Geranium BT Geranium wilfordii
L 5 5 ‘ 4 & ¥R Koeleria Vi ¥ Koeloria cristata
ARAF} Gramineae HAKRE Poa K Poa annua
FE WL 58 Roegneria /NFE W heatgrass
JEIEEL Labiatae BE 95 J& Phiomis Bt I Phlomis umbrosa
H & 8 Medicago H 18 Medicago Sativa
T A} Leguminosae =ML Trifolium incarnatum
R Trifolium T Trifolium repens

B K BR Trifoliuml upinaster

T4 FF Liliaceae

¥ A I8 B Erythronium
P JE Veratrum

¥ A A€ Erythronium japonicum
B Veratrum nigrum

M52 &L Onagraceae
HEl Polygonaceae

W= & Epilobium
L& Polygonum

Wil 22 48 Epilobium angustifolium

W & Polygonum aviculare

30~85 9836.6
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BN Trifolium repens

14 Fl Liliaceae

¥ A48 J& Erythronium
R Veratrum

¥ A AE Erythronium japonicum

ke .
B Veratrum nigrum

ZEHi B} Plantaginaceae

ZENii & Plantago

ZEHG R Plantago depressa

T H B Ranunculaceae

T H 8 Ranunculus
JHAN LS Thalictrum

R B Ranunculus repens

JERAEE Thalictrum aquilegiifolium

W Bl Rosaceae

PIKFEE Alchemilla

PIAK KL Alchemilla japonica

75 F AL Rubiaceae

PP e E Galium

b6 P PiE Galium boreale

& F ¥ Galium verum

Vol. 43 No. 5
gZR1
FH 2R 4 J&i % Tl FEE/ % L
(g'm™?)
PR )8 Clemaris EGAREE Clematis integrifolia
. FPFE R Gymnospermium AL A
£ KA Ranunculaceae Gymnospermium microrrhynchum
B EJE Ranunculus TR B E Ranunculus repens
JEWAE S Thalictrum JEWAYE Thalictrum aquilegiifolium
SR Rosaceae PIK G Alchemilla PIAK G Alchemilla japonica
R Fragaria W B Af Fragaria vesca
Pt B} Rubiaceae i Id Galium AL TV% Catium boreale
%13 Galium verum
427 Bl Boraginaceae s & Latouchea NI B Latouchea fokiensis
£1 71 &L Caryophyllaceae k)R Stellaria M2 Stellaria dichotoma
458 Compositac EE Achillea T3 Achillea millefolium
WAYLE Taraxacum W N Taraxacum mongolicum
W4 JLTE B Geraniaceae EHWE R Geranium ZEE Geranium wilfordii
AAEL Gramineae FAAKJE Poa FKR Poa annua
T FAEEL Cruciferae # 3 IE Thiaspi #i % Thlaspi arvense
[EIEF Labiatae EHi % )E Prunella E M5 Prunellavulgaris
B 1E )/ Medicago B 1§ MedicagoSativa
1Ly Ml ) 5 . F} Leguminosae SRR Trifolium Qf'kiﬁﬁ Trifolium lupinaster 40~90 3818.9
TN Trifolium repens
HAF Liliaceae ¥ A ICJ® Erythronium ¥ F 4% Erythronium japonicum .
M 32 R Onagraceae W22 & Epilobium Wl %78 Epilobium angustifolium
2R} Polygonaceae L& Polygonum i & Polygonum aviculare
£ £ 7} Ranunculaceae B EJE Ranunculus 8B E Ranunculus repens
& EALIE Trollius 43 AL Trollius chinensis
) Rosaceae PG Alchemilla PIAK G Alchemilla japonica
Y& B Fragaria W} B RE Fragaria vesca
74 7 R} Rubiaceae PP S Galium 6T P PiE Galium boreale
£ FF Caryophyllaceae YRR Stellaria X B2k Stellaria dichotoma
EE Achillea T-W3& Achillea millefolium
4 F}t Compositae 5 IE Artemisia ¥ Artemisia frigida
THAYLE Taraxacum WAL Taraxacum mongolicum
T FAEF} Cruciferae IR E R/ Descurainia & U E Descurainia sophia
AAFL Gramineae FAKJE Poa FK Poa annua
J§IEF} Labiatae H 22 )& Dracocephalum AL T 2= Dracocephalum nutans
H 15 8 Medicago B & Medicago Sativa
L 25 SR} Leguminosae KRR Trifolium W¢ K ER Trifolium lupinaster

45~90 2819.2
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2.2 ANEIEH KB EYEE RS

32 FFARARL 1 i H500T I 1 9T AR X R AN [ R 2k
YA FETE o3 T (32 2) , i W5 5 I 5 1 i 5 ) 5[] )
ol 280 0 AN AR 85 2% R R BL R B0 /N L PR AR L
i J5 AN L) ) D D 0 A AL R BORE G K, S M
M3 /0N o 1Lt ) 5 L ) ORI L b R R
] {4 A BL P 43 51 R 0. 423 A1 0. 411, 4b F b 25 AR ML,
5 B R A A RLE S 0. 192, b TR R HE AL 5 1l b B
i) R D5 L b R 2 T R R 35 B 0. 531, kA
FEABLZK P, 5 556 W5 55 J5L ) AP Ol 0. 185, b F Al AS
AEARLZK - L iy D5 5 57 80 Ji 2 (] A R R0 P ik )
0. 265, Ky o AN FRUAK T o

F2 ORE R B b

Table 2 Comparison of community similarity between dif-

ferent grassland types

T S T BB 1Ly b R Mfiﬁ I:f;
Fie B 1 IR 1.00
Ll b 3 0.265(9) 1.00
A E R 0.185(5)  0.531(17) 1.00
Ll %Ay 0.192(5) 0.411(14) 0.423(11) 1.00

O 7 A AT 3 1) A7 A8 ) il 2 2

2.3 AEAEMERYMHSHENERESHT

3 T A TR) RE i 28 A0 ) Bl 2 R M A AR Ak RR AR (8]
1), B HHE 7% Margalef 358 %03 900 1 b B 5t e v, R
0. 78, H 5 it 15 /L 50| 111 b w0 ) 0 J5 A L) e ) 22 S
P I 2 (P<<0.05) . Simpson 8 £ 3% 21 4 111 Hb 5 fa) 5L
J5 d iR, O 2. 14, i R R A, Oy 1. 78, HL S LR
B 10 Ml Ly i R ) DR L M A L
Ly by i) R JORT L b BT ) A7 AE W 3 25 % (P<<0.05) .
Shannon— Wiener $§ ¢ 32 Bl 4 11 b 50 ) 35 i de i,
1. 28, e BB AR I, O 0. 92, 72 755 5 i 5 11y b B J5
Lt ) e J5 D L) e ) L b R L R ) 5
Z IR 25 Sk B 3 (P<T0.05) , Hiflh 55 b 2R W 2 ) 22 7
A . Alatalo 95 203 9L 1l Hb =) B &, 0 0. 88,
L b 85 J A I, R 0. 72, 1y i B ) 5 57 5 0 1L
e J5 Ly b R 55 L b R ) R 2 DA A T 25
(P<<0.05), Hofh R A 2 ] 22 S5 AN W 3 o 2R 5K

A, i F R AR Z Rl AT AR AT 1l
i) o JL A D0 S5 0 22 B 15 D0 d5 B, L 3 ) 9 ) Ao
AT

[ Marhalef 4§ %t

[ Simpson 548
I Shannon—-Wiener 551

2.57 Bl Alatalo $5 %%
a a

204 b B
o -
o
H o5 .
g b ab
= 1.04 . c be o ab a
] ' < b b

0.0 .

E1 REEMER YRS SR RE
Fig. 1 Characteristics of changing species diversity in differ-

ent grassland types
T AT 17 AN RN B 38 AN (] B 1l 26 7Y ] 25 5 Wk 3
(P<<0.05),
2.4 BEEMADHEEEYESYMESHEENXR
Xof A [) Rl 26 YA v AR W) i S W M 2 RE R 4R R
AT 3G (I 2)  JF i sr [ 5 #2 (R 3) , AT LKk
IR i 95 e A L b B R A R A W B S W) R 2 A
() G AP B G, 1L e e R L R ) Y = AL
B AR R AR AR Y i S R 2 A Z R A
AARZPE R A o TR B RV P AR R S W) R 2 R
PEFE B R B — 1 — Y AR, 2 R
AR IEA S (P>>0.05) 5 78 111 b 5 5L V& th ) Fh 22
FEVESE BB A M B 2 e sh i@ & Yy
Simpson U Fl Shannon— Wiener $§ ¥ 2 [a] & #% & &
IEAHOE K &R (P<C0.01) ,{H 5 Margalef 5 £ F1 Alatalo
8 B AE AN b 35 TE A5G € 28 5 7 1L b iy 75 J50 0 11 3
F A REVE DL R R S W R 2 AR PSR B A 2 SR
261 T VP 1 O A, G v e R ORI R R
Yrig 5 W Fh 2 A VT8 R R A AAAE 3 TE A G R R
(P<<0.05) , T L1 #b 5 4] f 7% b 22 9 i 5 Margalef 1
FOM Alatalo 18 BUAF7E A 35 IE A X X &R A5 Simp-
son § HUAT Shannon— Wiener 5 5 22 i) 5 4 & 3% 1F A
KKFRP<0.01) . LiGKREAEWRES MR 11
M55 f) EOJEOA I M S A b A9 Simpson 48 4 A
Shannon— Wiener & 802 i % EAH X (P<<0.01), 5
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Ly b 5L ) LR 9 Margalef 46 B0 Alatalo 8 5Uf7 6 AR BB R BN WA MG, R, W) b 22 B JF A g
B IEME(P<0.05)  H S ST B s JFUrp Yy fh Z e SO RAY RN
F3 TRHEBEUEEENESNHSHEMEOMUETR

Table 3 Fitting equations for community biomass and species diversity in different grassland types

T 2 7R AT
y; = 0. 000 000 008x* — 0.00 0004x* + 0.000 6x* — 0. 030 8x + 0.922 R*=0.237,P>0.05
s y, = 0. 000 000 002x* - 000 000 1x* 4 0. 000 2x*+ 0. 009x+1. 837 R*=0.109,P>>0.05
T SENEN
" y;= 0. 000 000 005x*—0. 000 003x* + 0. 000 4x* — 0.018 7x +1. 059 R’=0.161,P>0.05
yy =—0.000 000 004x* + 0. 000 002x* — 0. 000 2x*+ 0.01x + 0.657 R*=0.120,P>0.05
y; = 0.000 000 002x" — 0.000 001x* + 0.000 3x* — 0.019 9x + 1. 099 R*=0.120,P>>0.05
L )5 y,=0. 000 000 000 6x*—0. 000 000 4x*40. 00 006x*+9E—05x+1. 771 R*=0.125,P<<0.01
R ;
y; = 0. 000 000 001x*—0. 000 000 6x*+0.000 1x*—0. 003 7x+1. 028 R*=0.152,P<<0.01
y,=—0. 000 000 000 3x'0. 000 000 2x*—0. 000 05x*+0. 004 3x+0. 635 R*=0.058,P>>0.05
y;=0. 000 000 5x*—0. 000 04x*40. 008 4x+0. 295 R’=0.404,P<<0.05
I y,=0. 000 000 7x*—0.000 3x*+0. 034x+1. 095 R*=0.325,P<<0.01
LUl ) it . s 2
y;=0. 000 000 5x°—0.000 2x*+0. 028 7x-+0. 348 R = 0.353,P<<0.01
y,=0. 000 000 2x*—0. 000 08x*40. 008x+0. 635 R*=0.278,P<C0.05
y;=—0. 000 000 02x*—0. 000 005x*+0. 003 5x+0. 417 R*=0.281,P>0.05
8 25 y,=0. 000 000 3x*—0. 000 1x*+0. 020 3x+1. 434 R* = 0.485,P<0.01
- ‘ ) ;
y;=0. 000 000 2x*—0. 00 01x*+0. 018 2x-+0. 595 R*=0.453,P<<0.01
y,=0.000 000 1x*—0. 000 05x*+0. 005 2x+0. 715 R*=0.226,P>0.05
O Marhalef 8% 3.0 7
25 o Simpson FE%L OO o O Marhalef $5 %1
0 oo A Shannon—\"s/iener R4 251 o o Simpson 2
o v Alatalo F8 %% y o > 00 A Shannon—Wiener EiRi
2.0 @Oo - ’OO o y,:Marhalef FaE B %)(?%/ e v Alatalo #5 %k
= [° -7 i o _ __ y,:Simpson #5 %L ¥E 2.0 30 .° 209 JYCN Q% 5 y,:Marhalef $§4(
Jo ° ., - .- y,:Shannon—Wiener a8 ;_H AE]O AD T . y,:Simpson e
,ﬁ 1.5 4 o 0 \‘\77 yiAlatalo FeE ig 15 Eﬁ - y;:Shannon-Wiener FEH
K - - ‘w‘ b ” ~_ ygAlatalo 8%
g L N =10
&Y e -
0.5
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0.0 L T T T T T T T . 0.0 7 T T T T T T T T T T T 1
0 50 100 150 200 250 300 350 400 0 50 100 150 200 250 300350 400 450 500 550 600
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% 0 . - 0 .~ » Shannon-Wiener EERA ® ’ Qé) R TTo--0- 00 Simpson %ﬁ( © %
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- 0 © y,:Marhalef 841 H O "a X o
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Fig.2 Relationship between community biomass and species diversity in different grassland types
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2.5 WMESHEMHNERETL TR 25 VA K.

TR AR e B 2 R AR RV 0 o 43 A R R
FZ—o WP 1000~2 000 m K A, BE7% 4 Fh
2 B VT TR A B T ) 7 A 5 B — i A L,
O B % 8] Simpson $5 2 A1 Shannon— Wiener 3§ 5 48
fl AR — 20, R R e R Lo T A
1 600~2 000 m 78 [l N 3k 3] d5 K, Hdw K AH 5 5 o8
2. 14170 1. 278, b J5 )B4k 5 T FE & # (& 3) ,
Margalef ¥ %t Fll Alatalo 45 %k B ¥ $& = B AF fb ¥4 % 9F:
AN—3%, AR AR BN B . LR B S Margalefl $8 507G I
TFIE T B, e KA BLAE 1 200~1 600 m, M 0. 782,
Alatalo 48 %4 5% F Fe 5 B J+, & KA BLAE 1 800~
2000 m,}0.881, $iHITEMFK 1 600~1 800 m, /K #4
FAF R IE T 2R HOT A

—+— Marhalef 5%

—0O— Simpson $5 %L
2.4 - —— Shannon-Wiener 8 4{
—— Alatalo 841

2.0

1.2 4 A/A/\A
08 1 Z>¢<Z:Z

0.4

Pifh Z RS B

800 1000 1200 1400 1600 1800 2000
T 4k/m
B3 #HfesHEENERETHET

Fig. 3 Characteristics of vertical changes in species diversity
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FE P B I B Jm B 4 R R RE SN AE W Y B U R
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Species composition and diversity of grassland com -
munity in Habahe forest zone of Altai Mountains

ZHANG Kai-li, YE Mao™, YIN Xi-kai, GUO Jian-xing
(College of Geography and Tourism Xinjiang Normal University ,Key Laboratory of Lake Environment and Re-
sources in Arid Zone , Urumqi 830054, China)

Abstract: [ Objective] To explore the changing characteristics of species diversity among communities of differ-
ent grassland types and the relationship between their biomass and various indices of species diversity, so as to pro-
vide basic data for the healthy development of animal husbandry in the Habahe region, and to provide a reference for
the sustainable use of grassland resources and the development of animal husbandry in the region. [Method] Using
four grassland types in the Habahe forest area of Altai Mountains as objects, we calculated the species diversity of
plant communities through field sampling and experimental treatment of samples, analysed the species composition
and the characteristics of changes in species diversity of each grassland type, and explored the relationship between
biomass and species diversity. [Result] (1)A total of 39 species from 18 families and33 genera were identified. The
familycomposition exhibited dispersion, leading to a relatively simple plant community structure. (2) Significant differ-
ences in biomass and diversity indices were observed among the various grassland types. Mountaingrassland exhib-
ited higher species richness compared to the other grassland types, while mountain meadow grasslanddemonstrated
the best species advantage and diversity, along with higher uniformity. (3) Nonlinear correlations werefound between
grassland biomass and diversity indices. The community biomass of mountain grasslands and mountain meadows ex-
hibited significant correlations with the Simpson index and shannon - Wiener index (P<Z0.01) , whilethe mountain
meadow grassland showed significant correlations with these indexes(P<C0. 05). (4) The study alsoidentified certain
regularity in the vertical variation of species diversity within the community. [ Conclusion] The biomass and diversity
indices of different grassland communities differed significantly, and there was a non—linear relationship between the
biomass and diversity indices of grasslands, and the vertical change of species diversity of the communities showed a
certain regularity, among which the trends of Simpson index and Shannon-Wiener index were basically the same
among the grassland communities, which showed that they increased firstly and then declined , with a large amplitude
of the change, whereas the trends of the vertical change of Margalef index and Alatalo index along with the elevation
were inconsistent and the amplitude of the change was not obvious.

Key words: grassland types;species composition ; species diversity ; similarity index ; Habahe forest zone



