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different grassland types of alpine meadow™
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A This investigation aimed to explore the plant community characteristics and niche of dominant species in different
grassland types (Fords meadow, Kobresia humilis meadow, K. pygmaea meadow, K. tibetica swamp meadow) of alpine
meadow. The results showed that the plant community species composition, Shannon-Wiener and Simpson diversity was in
the order of Fords meadow > K. humilis meadow > K. pygmaea meadow > K. tibetica swamp meadow. There were obvious
discrepancies in the above-ground biomasses of different vegetation (P < 0.05). On the plant functional group levels, sedges
biomass was the highest in K. tibetica swamp meadow; grass biomass was the highest in K. humilis meadow; ford and legume
biomasses were the highest in Fords meadow. There were significant difference between the niche breadth and niche overlaps
of main dominant species in the different vegetation; Elymus nutans showed the largest niche breadth in Fords meadow and
K. humilis meadow, but K. pygmaea and K. tibetica was the largest in K. pygmaea meadow and K. tibetica swamp meadow,
with high niche overlaps with other plant species. The same plant species showed different niche bread and niche overlap in
different vegetation types, with those plant species with large niche breadth exhibiting a high degree of niche overlap. The
results showed a high difference in the resource utilization ability or ecological adaptability of the dominant species in the
different grassland types of alpine meadow. The mainly factor causing such different plant community composition was the

heterogeneity of environmental resources.
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Table 1 Geographical, soil and plant characteristics of the study site in alpine meadow

B 21 f S A R i ol 1) A
Vegetation type Coverage (/%) Soil type Altitude (h/m) Location Slope and aspect

EE | e L g 37°38.642'N, .
Fords meadow 80-95 Alpine meadow soil 3216 101°18.934'E 5% NE

5 L] e L e 37°38.642'N, o
K. humilis meadow 60-95 Alpine meadow soil 3196 101°18.934'E 10% SW
/N A A A 37°38.642'N, .
K. pygmaea meadow 70-90 Steppe meadow soil 3398 101°18.934'E 355 NW
e L b 9 P o ’
R BT 5 §0.95 PR 1 56 37°38.642'N, B

K. tibetica swamp meadow

Swamp meadow soil

101°18.934'E

NE: #db; SW: PiEg; NW: #hdb; E: 78.
NE: North east; SW: South west; NW: North west; E: East
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Fig. 1 Aboveground biomass in different community types. Lowercase letters indicate significant difference (P < 0.05) of dry weight aboveground biomass
between different functional groups of community types (grass, legume, sedge, forbs).

N SHE A 244t  Chin J Appl Environ Biol

http://www.cibj.com/



22% Fiths % 549
5 351 5 0.99 .
230} ff 2 0.98F . b
1] b £ 097+ T C
Sost I LT 2 *
= T £ 0.96 -
=201 7 0.95-
ﬁ 15+ § 094} )
1ol d 2003
i o9t
ST % 091}
0 0.90
Za0; 09r
E a ab a a a a
Zast O ]
= | Lot [
p E
220+t 206
g c 2
7 £ 05F
1 Hoal
= =
g10f 203}F
8 ©
E os 02t
§ ) 01F
% 0.0 0.0
O 2255 fi] Forbs meadow O /N 55l Kobresia pygmaea meadow
O B H A Kobresia humilis meadow B jill i F 1A AL B4 Kobresia tibetica swamp meadow
B2 FEBZFLEBYMSHERENES. ARG PRI AR DA S22 5 2% (P<0.05).
Fig. 2 Diversity of species in different community types. Lowercase letters indicate significant difference in plant community diversity (P < 0.05).
R FEMHELRESEEAYMERRESEEFEER (N=10)
Table 2 Differences in species composition and important values of alpine meadows of different community types (V= 10)
s L/ Fe 2 R ) s 18 ) /N e L i RV AL )
Species number Species Forbs meadow K. humilis meadow K. pygmaea meadow K. tibetica swamp meadow
S1 e AR T Elymus nutans 3.37 6.15 6.10 —
S2 St415F Stipa aliena 4.95 10.23 6.92 —
S3 £ Festuca ovina 2.58 — — —
S4 5 Festuca rubra 3.89 3.96 4.80 —
S5 VAEL Koeleria cristata 2.86 3.06 1.64 3.58
S6 LR Poa pratensis 3.43 5.23 432 5.88
S7 WSLAMHHR > Prilagrostis dichotoma 3.64 — 2.54 —
S8 %15 Kobresia humilis 3.40 5.56 2.73 —
S9 & K Carex tristachya 2.89 1.89 1.70 7.42
S10 WUKE 3k #E W Scirpus distigmaticus 1.13 1.39 — —
S11 /INE L Kobresia parva — — 9.44 —
S12 JE 15 5 Kobresia tibetica — — — 26.26
S13 M E 5L Carex atrofusca — — — 15.47
S14 ZFE B Carex panicea — — — 5.50
S15 TN T2 Saussurea ginghaiensis 2.03 2.64 2.17 —
S16 L X E 24 Saussurea pulchra 2.38 2.11 3.18 —
S17 LR GE Aster flaccidus 3.67 2.63 4.67 3.31
S18 W& KB Leontopodium nanum 0.75 1.49 2.25 —
S19 FEFEL Morina chinensis 3.67 2.38 — —
S20 FiM 525 Ligularia sagitta 8.89 — — —
S21 A3 Ajania tenuifolia 1.49 1.70 — —
S22 WA Taraxacum mongolicum 1.25 1.69 2.08 —
S23 F T Anaphalis sinica — — 2.56 —
S24 JIHAYE Taraxacum lugubre — — _ 245
S25 EAMRINEEZY Saussuurea stella — — — 2.72
S26 Wit JE 0 Gentiana squarrosa 0.58 1.23 — —
S27 $5F 3% Swertia bimaculata 1.24 1.65 1.44 1.82
S28 FRAETL Gentiana straminea 4.06 3.27 4.05 —
$29 M-S SR Gentianella acuta 1.47 1.39 1.04 —
S30 et JEIH Gentiana farreri 1.31 2.78 2.35 1.58
S31 1Bk 7 Gentianopsis paludosa 1.82 1.95 — —
S32 B2k Stellaria media 0.71 0.86 1.09 1.29
S33 = L EAA B Thalictrum alpinum 1.38 1.81 — —
http://www.cibj.com/ Chin J Appl Environ Biol )i 5% Ei A=)~k



550 i S AR A [7) 2 R MR R AR SRR AR S L 25 R 43

%2 (%Z) Table 2 (Continued)

s Y e Je i Fida) 1 e e ) AN X % VR A )
Species number Species Forbs meadow K. humilis meadow K. pygmaea meadow K. tibetica swamp meadow
S34 EAE L RN Thalictrum alpinum 1.88 2.97 — —
S35 =24 B Halerpestes tricuspis 0.60 — 1.67 —
S36 MEBE Ranunculus membranaceus 0.60 0.81 1.34 —
S37 1AL Anemone cathayensis 0.77 1.08 2.30 —
S38 B R Ranunculus pulchellus — 1.51 2.40 —
S39 SN K C14% Tibetia himalaica 3.81 5.42 4.07 —
S40 B4 Medicago ruthenica 2.55 4.29 2.35 —
S41 Hili ik = Oxytropis kansuensis 2.13 — — —
S42 AL S Oxytropis ochrocephala 5.27 2.30 6.51 —
S43 1 Astragalus membranaceus 1.37 1.49 1.50 —
S44 E 2B Potentilla nivea 1.79 1.93 1.66 —
S45 89 Z= Wi 3% Potentilla anserina 1.00 0.97 — —
S46 £ 2LF W 3% Potentilla multifida — — 1.15 —
S47 T HEB 3R Potentilla bifurca 0.50 0.70 1.93 —
S48 YU Veronica didyma 0.61 — 1.06 —
S49 241 % Lancea tibetica 0.56 1.31 1.10 —
S50 HIR e Pedicularis kansuensis 0.72 1.26 — 2.46
S51 /NK B Euphrasia pectinata 4.53 5.98 — —
S52 PSSl # Pedicularis longiflora — — — 1.00
S53 WEFLE Glaux maritima 0.53 — — —
S54 RRFEAE Primula malacoides — — — 2.17
S55 =Wk AE T Parnassia trinervis 1.25 1.21 — 3.54
S56 JEH-H Saxifraga stolonifera — — 1.07 —
S57 e Iris tectorum 1.33 1.68 — —
S58 AT Viola philippica 0.46 0.45 1.30 —
S59 VEMARIIEEE Polygonum sibiricum 0.74 — — —
S60 R Galium aparine 1.08 — — —
S61 W Geranium wilfordii 1.03 — — —
“—" TR MR AEZAE M A R

«

—”: No such species found in the community type.

MERBPCE | SE WA W AYE; HETE S 4000 #3 (%) Table3 (Continued)

H DTSR R G R SRRSO S e gy B NERER RSSO
FE HE 7 BT 447 9 g 6 Bl i 2 B BARRE Bk Species Forbs meadow K. humilis K. pygmaea K. tibetica swamp

number meadow meadow meadow
8 HEE R AN EH NS it gy S, BeT. /N S15 734 2.96 1.00 —
AL TA N R R ROR | S sI6 580 6.34 806 -
. N - N N . e S S17 7.44 431 2.96 1.00
HEE G A0 ) R F I E S . R BRI, 2R B3 T sis 450 197 727 -
EH. TR PR S HEE 3L R BB & s19 6.62 1.00 — —
555 HEE S 30 WA S0 | BEIR T el (%3). 520 356 - - -
S21 4.17 1.00 — —
o o - L S22 8.12 6.43 4.69 —
R BEEAFRAMERETEYBEENESMAEE (N=10) $23 _ _ .55 _
Table 3 Niche breadth of plant species in different vegetation types of S24 _ _ _ 3.93
alpine meadow (N =10) S25 — — — 1.96
i Jeke b Bif FEEEE NS EA A 826 1.00 1.38 — —
Species . K. humilis K. pygmaea K. tibetica swamp S27 724 8.04 1.84 2.95

Forbs meadow

number meadow meadow meadow S28 6.52 6.88 715 _
S1 9.27 9.76 8.88 - S29 572 6.90 1.00 —
S2 8.51 9.61 9.09 - S30 2.00 472 373 1.00
S3 1.00 — — - S31 1.60 5.61 — —
S4 3.81 3.92 6.20 - S32 6.19 7.34 3.67 1.92
S5 5.63 8.44 1.00 1.75 S33 271 6.77 — —
S6 714 6.22 9.14 5.88 S34 3.16 1.00 — —
S7 1.96 — 1.00 - S35 1.98 — 1.74 —
S8 7.69 9.64 9.63 — S36 3.00 1.80 6.85 —
S9 4.88 7.39 5.30 8.82 S37 6.19 2.92 2.69 _
S10 3.90 573 — — S38 — 4.07 1.00 —
Sil — — 9.87 - S$39 6.36 9.46 8.74 —
S12 — — — 9.77 S40 7.14 7.60 3.77 —
S13 — — — 9.08 S41 4.84 — - -
S14 — — — 1.00 S42 8.31 4.65 8.63 —

N SHE A 244t  Chin J Appl Environ Biol http://www.cibj.com/



%3 (%) Table 3 (Continued)

M5 ey BRMER R B OREL R
Species F/o}bs meadow K. humilis K. pygmaea K. tibetica swamp
number meadow meadow meadow

S43 5.94 5.43 4.13 —
S44 4.90 6.92 7.13 —
S45 4.57 471 — —
S46 — — 1.00 —
S47 1.00 2.77 3.70 —
S48 1.00 — 5.00 —
S49 5.76 7.26 3.09 —
S50 4.00 1.00 — 1.65
S51 4.53 5.98 — —
S52 — — — 1.00
S53 2.00 — — —
S54 — — — 6.34
S55 — 2.42 — 4.52
S56 1.81 — 2.98 —
S57 1.88 1.00 — —
S58 3.00 1.00 8.03 —
S59 2.00 — — —
S60 1.80 — — —
S61 — 2.10 — —
YR F S IR, “—" KON MR IZ AR
Species number are shown in Table 2; “—": No such species found in the

community type.

R4 REEEARBHEMEESANESRE (N=10)

Table 4 Niche overlap of dominant species in forbs meadow (V= 10)

2% FEE F
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25 BEEANEAEEXEYMESMNEENESR

R WA VR A VRO I 2R S B L 10,75
(F24), 43 i 2 7 Rl Bl A 0 RN S 15 (0.811) | Fll 48 ik
FIF AL (0.779) | M FEPE L SR A TE (0.760) | T
Bl RN OR (0.784) | SEFF AR R (0.784) | A
MIZEH 56 (0.842) | FAFSE AL POR (0.773) | 4L S AN
AT (0.784) | A TEM A H &5 (0.780) | B WA oF
3 (0771)  HIGREAMAEE T (0.792) , K/ LS EE
B KA B0 AE ST 2P R SR R R w0 =22 ), Ul WA 24 28 B i
XL b 22 10) S 5 R FH 4 AR AURE B .

o B AR A AV T S (KT 0.8 RO A7 10%) (3R5)
A3 ) 2 T TRl T AN T T (0.900) 2 e 48 e N S AT
(0.944) | 2 Fll Pl i 0 F0 S oK 11 4% (0.895) | T el 55 ik 0 A1
TR (0.811) | R B AU (0.885) | SR wO R ST ok 1
4% (0.868) | & B MR SF 32 (0.850) | SRAT2E Ak 148
(0.891) | SFEFFATAE (0.823) | L EFE M E L (0.835) , H
R T R R S AT S B AR S B (A K

JIN S R A A S T B MR T 08RG Bl X AT 19%F (3£
6) , A3 MR/ FE RN R (0.934) | /N i R AN T b FLBOR

Yy Species S1 S2 S42 S22 S8 S17 S15 S27 S40 S6 S19 S28 S39 S32 S37
S1 1
S2 0.811 1
S42 0.779  0.784 1
S22 0.760  0.734  0.784 1
S8 0.708  0.695  0.736  0.747 1
S17 0749  0.842 0721  0.780  0.587 1
S15 0.690 0.646  0.627 0.666  0.663  0.608 1
S27 0.677  0.616 0.657 0.710  0.771  0.555  0.626 1
S40 0.682  0.705  0.620 0.634 0.679 0.681  0.792  0.601 1
S6 0.784 0773  0.710  0.619 0.568 0.744  0.557 0.526  0.615 1
S19 0.641  0.609 0546 0.666 0761 0.584 0.718 0.727  0.761  0.509 1
S28 0.615 0.656 0.610 0569 0.636  0.665 0.650 0.586 0.693  0.697  0.636 1
S39 0.665 0.692 0.563 0.590 0.595 0.698 0.561 0.561 0.576  0.632  0.668  0.639 1
S32 0731 0.619  0.600 0.631 0.574 0.564 0.635 0.549 0.537 0.643 0.539 0.520 0.530 1
S37 0.669 0.694 0718 0.686 0.648 0.674 0435 0497 0483 0.663 0469 0.543 0.579  0.560 1
WA F S I3 2.
Species number are shown in Table 2.
R5 BEREAMNBMEYMEHESMNNERE(N=10)
Table 5 Niche overlap of dominant species in K. humilis meadow (N = 10)
Yy Fl Species S1 S8 S39 S5 S27 S40 S9 S32 S49 S44 S29 S28 S33 S22
S1
S8 0.900 1
S2 0.944  0.885
S39 0.895 0.868 0.891 1
S5 0.811 0792 0.823 0.785 1
S27 0.778 0.850 0.778 0.797  0.661 1
S40 0.752 0781 0.743  0.739  0.697 0.746 1
S9 0.706  0.738  0.701  0.720  0.688 0.665 0.835 1
S32 0.737 0727 0715 0.731 0778 0.643  0.662 0.677 1
S49 0.795 0.757 0.784 0740 0.781 0.634 0.628 0.540  0.650 1
S44 0.724 0716 0743  0.684 0.675 0.686 0.646 0.675 0.581 0.616 1
S29 0.739 0.753 0.748 0.788 0.650 0.738 0.794 0.710  0.555 0.599 0.544 1
S28 0.772 0743 0725 0.752  0.690 0.709 0.650 0.620 0.706  0.639  0.614  0.570 1
S33 0.667 0.708 0.651 0.660 0.592 0.620 0.633 0.743 0.684 0.496 0.586 0.590 0.590 1
S22 0711  0.661 0.676 0.640 0.648 0.589 0.758 0.722 0.581 0.663 0.709 0.540 0.645 0.540 1
YRl 522

Species numbers are shown in Table 2.
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R6 MNEEERAREMEYEESMHESRE(N=10)

Table 6 Niche overlap of dominant species in K. pygmaea meadow (/N = 10)

Y)Fl Species S11 S8 S6 S2 S1 S39 S42 S16 S58 S18 S28 S44 S36 S9 S48
S11 1
S8 0.934 1
S6 0.868  0.818 1
S2 0.843  0.832  0.816 1
S1 0.831 0.821 0.821 0.889 1
S39 0.838 0786  0.818 0.843  0.828 1
S42 0.866  0.863  0.822 0.751 0.723  0.723 1
S16 0.769  0.825 0752 0768  0.767  0.700  0.767 1
S58 0.806  0.831 0.731 0.790  0.781 0.751 0.741 0.781 1
S18 0.769  0.771 0.738  0.682  0.670  0.681 0.749 0733 0.670 1
S28 0.763  0.734  0.713 0.714 0553 0.700  0.751 0.627  0.596  0.553 1
S44 0732 0.698  0.799 0725 0.556  0.788  0.705  0.678  0.672  0.664  0.556 1
S36 0.695  0.664  0.651 0.747 0573  0.737  0.605  0.622  0.730 0485 0.628  0.573 1
S9 0.685  0.671 0.650  0.594  0.510 0.572  0.694 0.540 0557 0.569 0.544 0498  0.510 1
S48 0466 0435 0.502  0.524 0296 0.594 0375 0452  0.527 0360  0.607  0.475 0718 0296 1
YRy W22,

Species numbers are shown in Table 2.

(0.864) | /NEHEFUER S5 (0.843) | /N i B0 71 2 Ak b i
(0.831) | /NS LRI S oK 1148 (0.383) | /N BRI EE A6 i
(0.866) . /INEEFILL AL HT (0.806) | J& v I 5T H H 324
R (0.818) | #& W HEAN A (0.838) | % % v 70 7 el 48 gl
(0.821) | JEEF M AL BT (0.863) | & i AL A1 2 0 XL T 36
(0.825) | Fih AR AN (0.816) | Foh F UK Fl 4l
FEPEIL A (0.821) | HEh L BOR A K 1148 (0.818) | Hiih
FLBCOR RN AE R (0.822) | 4T3 Fn o B DG A 5 (0.889) |
SEEFSE RS K 4% (0.843) | A AR R S ok T 4%
(0.828) , /N B Fn g vl B A A 25 T B (H fe K

B SR PR ) B T R A A b, R R S A
TS BT RO AR XN, FRR TR, R T AL e A A
7 T B B T 0. 709 Fh % A5 3%, 43 51 S 786 5% 2 1 D4R &
(0.834) | BB (0.879) . BIBE FHIEE (0.787) ,
BER e R PR = 2 [ o N

R HBERBFNEARBMENEESMHAHEERE(N=10)
Table 7 Niche overlap of dominant species in K. tibetica swamp meadow
(N=10)

PyF Species S12 S13 S9 S54 S6 S55 S24
S12 1
S13 0.834 1
S9 0.879 0.787 1
S54 0.680 0.582 0.688 1
S6 0.553 0.645 0.498 0.624 1
S55 0.574 0.619 0.637 0.402 0.369 1
S24 0.478 0.473 0.406 0488 0.444 0.203 1
PR I 2.

Species numbers are shown in Table 2.
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