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Variations of Leymus chinesis community, functional groups, plant species and

their relationships with climate factors
TAN Liping'”®, ZHOU Guangsheng™'**
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3 Graduate University of Chinese Academy of Sciences, Beijing 100049, China

Abstract ; Inter-annual variations of Leymus chinensis community, functional groups, plant species and their relationships
with climate factors were analyzed in this paper based on a series of investigation data (1981—1994) together with related
meteorological data. The results showed that the main species of Leymus chinensis community are perennial grass and
xerads, which were mainly induced by the semi-arid climate conditions. During 1981—1994 | the variability of the above-
ground biomass which is the highest among the indices declined from species, functional group to community level, with the
most significant variation in annual and biennial as well as the mesophytes. It was implied that the xerads in this semi-arid
area is adaptable to the climate and the biennials could not put remarkable impact on the community because of its low
percentage. The results also indicated that when climate fluctuated, the growth characteristics of plant species were more
sensitive than community composition. There was a significant relationship between the biomass of community and perennial
grass as well as xerads. It should be noted that different responsiveness leveled off the variation. Especially, the obvious
compensatory effects in the dynamics of biomass between dominant species Leymus chinensis and Stipa grandis enhanced
community stability. The variability of community biomass decreased from May to September, and there was no significant

relationship between biodiversity and biomass. During the whole growing season, grass was more easily influenced on re-
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greening stage resulting from the simple community structure ; grass with peculiar reproductive strategy was relatively stable
in the late period of growing season. In order to reveal the shifts of community, the comprehensive analysis of diversity,
biomass, species composition, interference, nutrient and climatic factors is necessary. The shift of biomass is relevant to
mean annual temperature during last October- December, precipitation from April to August, and accumulative precipitation

during last October to August, indicating that it was related to the comprehensive effect of temperature and precipitation.

Key Words; Inner Mongolia; Leymus chinensis community ; functional group; plant species; climate

PR XL T 25 R T & EBUN BHER S AR RIS, P, CO, WRBEAEH 5 i 4
BROF S i R T RE EFE 1.9—5.2 °C, HAE TP R4 b X FHl ol 58 ; S RRAERO KRR, sl s
JFJE AR T R K R s FAE R RS 2 — g Ry R A ST RS AN E R HZ XK R
SRR (PR TR ) AR LR B A R I IX 2 — 2 AR FE R 1951—2009 4F- T [ K 45 i [X 348 3 b %,
Hor DL P Sy s XGRS R R M A R I AR R K SRR BT T 2.3 ¢ b NS HLIX 2L 0. 63 C/
10 a A 8 2 3 R A 555 — ; 1951—2009 4F 4 [ K M A IS 24 S iR AR PR IR Z (B P 52 1k #b 1X DY 2 ok
PRI R R IS B AR E R AR R DX N S R AR L SRR 173, B R G AR
5500 SARARA K B R R AR S R G, PR R FER R A S R, SR AR B A S R G
WG Y AR N RS RS I RE A T B R B, A 2 R G R B R A B I AN T i B3R
T, WFFTF, B KO S P 5 M A7 W 8 A B TR R s T | R TR) A B 5 b RS e B T A5 1 A 2518 A7 A
E =3

FEE AL B T REAFTE 2T RERE P Z A1 ANV, D REAR B0 1M A 35 U ME AN W] B b A e T
ARG AR ST R 2 1 A K S0 AR S AR T 0 e X AR 5 0 2 ) e R e ) A A
XoF RS U B (R RN, O A R I st 5 ) 22 R T (SRR S SRR A, Re e MR . Ik,
AR HE T 1981—1994 4 P 52 1y 2 F5 50 I A9 JHE V% 2% R 25 5080 R ) 300 <042 B8 ), 20 A 2 B ( Leymus
chinensis ) Bf V& IIRERE 5 EZ YRR b KL AE Y 52U OC R 48 718 PR 55 i I 780 8 I oF = A 72 Ak 1) i iz L
] S T I R, Shy 2l B R TR AR S A B AR R
1 MREREGHRFAFRFTE
1.1 WFFE XA

TF 5% DAY PR 58 oty B0 PR s 0 5 1 SR R IX, 67 T PR 5 oy v Do 8 55 DR M 2 g 3 A0 L e e A 2 ke 11
T, 7E F AR MO T S ey P 58 oty o DX LR R G 4 NI X, B AN Ol 43°26'—44°39'N, 115°32'—
117°12'E . WF5% DI 34 7R B v P AUAIR, J& B R Ry A0, & 29808 T B 2R IR BRI, A Y -1, 4—
2.0 C,4FREKEH 240—360 mm, 1ZH X A K BT HEFGEAE 2 DL b ,3—5 A HA KA, TR 24 AER
SR B RO, RSP IRy BB R T RS RIS R AR BRI 4 R R IR & 4 A T AR TS AW
SYEERRTY 6 H T AR, 7 ARI9TAE 8 A AR s, Hoh 6—8 R A KR 9 A FAIE 10 H
HBRAE T 0°C LUR , Hidth 13005 kA K R iihti 3, 1 AORBIR M, AR KGR 150—160 d 24717
1.2 WUk

R 1979 A BB R INAH  ASBFFEGOR N 1981—1994 4E 1 b [E B Be N Sl B R A B R 4
SENIIIFST 3 ) SRR AR ML B L AR S A E] 9 H b, RS A 0 AR A A4S 20
DT RIRE RIS Sy P B MBRE A3l FAE R, FEDTTEBUN 1 mx1 m, [RIMIRERBORN (T R ERIREK
TRE ) F B MO R T Rl B
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Shannon-Wiener Z2FE1: 4841

H =) P/InP,
Simpson {4 FEHE AL

D=1-Yr
Margalef & B84k

D=(S-1)/InN

K, P, =N/N, PR i AR (B i A ) B A SRR (B A A ) L
{E,S APIFECH 2 ARSI IE ARG AT ZREE T, AR W 2 RE PR B0 157328 H Biodiversity Pro 34,
AH B S3H7 35 ] Excel 2007 ,SPSS16. 0 #44: , Sigmaplot10. 0 15 &l #A44:

(2) HEYITIRERE R 4

R8s = e e JEF R 40 ) A T TR RT K o0 A S R T2 LA T DRI 4 . AR TR B D) BB LS 2 AR A A
R — AR AR A SR D REAE R B RE RAY A h A A

(3) Mann-Kendall 757520 0] DI 78 B A R34 00 B 2828 40 #r , LA 350 F

R AG B0 85 571 X, ,%,,,%,(n = 10) ,Mann-Kendall SR AN S, YVIEUT .

S, = g_zlsign(xj—xi)(i=2,3,4,~--) (1)
Lx; =%, >0 ]
K, sign(x;, —x,) = 0,%96}. -x,=0
- 1,% % = x; < 0

B (2) THER UF KSR A T
_ L[S, - E(S,)]
 [Var(s) 1" (2)

(k=1,2,3,,n)
HHd UF, =0, E(S,)F Var(S,) 43312 S, BISAMEMTT 25,

XL UF, (AP RAS B0 R A ih 42, 4 B KT o , FEIER A RANIHE UF, 2, #
|UF, | < UF 2 i BEALaSARR3E RZ  BeaR R, 2 UF, >0, RUFIEA FFH#as; ur, <0,
THFIEA TR,

(4) ZICI A AT i 2 JRAE 22 02k 1A 24 Al IR A A —Fh 305 & MOK B m] (i e ) A
FRBE PR I R A AR, 7R A BN R A AR, R B RT B S AR A S A
TR T 5 AT 25 B BT, nT LA [ )5 0 A P BE R LA SH o, B3 e 4 A A DR ) DR A T
BB ERW AL,

2 GRS
2.1 FERFENERE

FE AT IC S B | SRR VL AR A AR ZE R B AE BT ((Leymus chinensis ) FIZ5 455 WA R ELKE 5 (Stipa
grandis ) HEREF AL SR 1981—1994 4E[AIILH B T 93 Flitd, 708 T 28 B 66 Ji . Ho , RAEL(10 J& 12
i, GRH6 JE T R RS JE 12 ) EERN4 BT R EARH3 IR 9 Bl ARH(3 JE 9 Fh) X 6 NRHEY
PIFEE BETE IR AL 60. 2% , FLIX BB} AR (] — AR TE T LR REE O B4R Fh

1E 93 Ry | ZAEAAEYIAE 79 B, (5 SAIRIEY 84. 9% 45 AR AR AR HER 4 Fhy SEAE MY 5
RN 74. 2% TP AR 24 4>, 5 SRR 25.9% . T8 6 KB 56 A (UH 7 MRt E TR, X
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T ERREE U2/ AR &
2.2 CEEBREL S A YRR

(1)1981—1994 4E[f] |8 J] ) “E BBV 1Y Z2 AL ( Shannon-wiener ) 4550 0 #4550 85 1550 1Y
B AR P R S AR AL, WA W T s SRR AR A e, R T R R 9. 6% ,20. 35% (14.95% |
16.81% H126.1% , 14a [A]3EROREVE L5 AT REAR S MEAR /N, S B AR AR IAE A= W 5 1

E— 20X ZE A T I 2R BTSRRI ZE R AR BRI A T R (3R 1) 14a AR
T A B A WA St RO PR FR 50, A8 SR BRI = 8 R B AR MR 5 SR BE S A
AR ) A2 S W i e T A A 0y, e BV A i AR S N 5 0 B9 I ARIR AT AN TR] ) 4 R 7% v B2 4 B ]
ASEFEAK, FE BRI S7E 8 AMHEmT 6.7 9 H,

F1 1981—1994 ERFAHESHENSHY BE ENENERELS

Table 1 Annual variation of diversity indices, height, aboveground biomass of Leymus Chinesis community during the growing season from

1981 to 1994

H 1> Month
5 6 7 8 9
ZHEPEFREL Diversity Index/% 24.83 13.88 11.38 9.6 10.69
M3 E AL Dominance Index/% 36.19 24.00 26.89 20.35 23.16
F & JEFEEL Richness Index/% 17.45 9.67 7.49 14.95 8.64
HEYE T Community Height/ % 19.18 18.20 18.40 16. 81 18.79
RV LY Community Biomass/% 41.15 34.44 27.20 26.1 24.99

(2) FEYE G R REREALRL T (LA 8 A BT b ) , B R AR — AR AR AR ROR ER ALY
A BB R 27.9% (64% N 44.2%  — AFA B A Yy i AR PR )R S R A i, BE R AR P e AR R 1] A8
Bk Z 43 ) R T v B AR B ) AR S R A 2. 45 A5 1. 69 £

FERE A AR SRR R b AR AR ) AR K53, HEAE i A A B 1R A2 S5 R ECH 23. 1% , i A 4
YA A B () AR S i 35 A 5 R BGA 100% , W HHETR AR ) B A PR A) A 5 R 80 3. 83 A%, ik B e Hh A< f
AL T B K 435 S AR R S b AR AR ) AR R AR AR

OGO BT R E R A W i AR a8 5 AR AR ROR I AR i R AR A W i A A A Y O
R R , HEREM 0. 980( P<0.005) F10. 986 ( P<0.005) , XEM , FHEE Y RNAL R EHHE
SEAE R N R AE R YIYOE | RO T SRR AR Y AR R

1981—1994 A WL Kl R A, B B FEHL PS50 )
SAATHL F/E 0 27, 9% KA ST M L 2 100 T
Yy 21.9% | B A AR Yk 2 RIS BEE L L EE S0
FEHORISEHE H 0. 882( P<0.005) , W E i fkst 55 © W
MBI, et BT R K A T g |
B HORTEE (FE 1) 0 HE R AR -0, 767 (P< 2

0 1 1 1 1 1 1 1
1980 1982 1984 1986 1988 1990 1992 1994

0.001) , S Beth 85 5 KL S A2 7R AR M M B e ver
FEF By 1A AR, K M 2 R 5 ‘
2 TAEAE 5 O R | IR HF2 [ A R P AR Bl FRMASFRONIMEZL

Fig. 1  Variation of aboveground biomass of Leymus chinensis

U T AR M AR s R E T

T Bl AN R A 7 3 R R T 5 B i () AR S
SWARERD Z 8] B AEAE T RES AL S Fh 2 18], 1981—1994 4E (Y 8 A a3k i3 77 Ry, Hodbai
37 FAEY BT AR A MR 94% | 728 SR BUN 32% B 202% , AL 4 NIRRT R BUE 50% DL, Bikh

and Stipa grandis plants
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Y7 S v T REVS SN REREAE M R 078 5 0 WX 37 FIARI A AR Wi EAT pearson AHSCAT BT FEBH | A 1y il
X Z A AR R 15 90. 4% , Wik & K EB /- W Rh (4 £ 7 ) Z WA FEAE B8 38 1 G 3R AR AE IEAH C E R Y
FhA 58 Bl B XTEY 8. 7% 3 T &K RAUNAE D BOFD Z [ 4778, 36 6 Xt , i B8 0. 9% , X 6
X (] AT BEATAE A= W 1 TP 1 E AR OC R, M 5 VKR (Agropyron ) | ¥E B 75 5 ( Carex korshinskyi) -3\ K ( Poa
sphondy lodes) %5 13 ANFP | X Fh A6 RAEAR TG | F A FE2FA TR B/ | R8T 24
Y, XL SRR ) SRR R A Py i A, (F R b A A ) P R B 7 R A ] Y M A
[/ B A e ) R B B ol SRR VE SO AR A
2.3 FHELSHRAEYE R R

SO MI B, BEIE AR W A 2 A M8 5 I S B 48 80, £ % 48 B0 2 (8] pearson #H 3¢ & #5443 51 K
-0.354.,0.350.,0. 038, HARA % , M S5 PR (ERD REESE) iAWy i Z A B0 A B BT R
DRI R % (R P IR 32252 2R M A S e AR 7 D0 340 B R0 2 B R 2 1 A A i 22 A AR 8 A T A DG G
A HFERECH 0.644(P<0.01)
2.4 FRBPHEEYRESREAXR

5T, 1982—1998 4T Hi IRl 2% e PN 5% iy B J5 A4 285 28 40 5 v A9F 9 3l T 7 M IX A 4R 243 >0 °C BUR
P4 i A e B H BRI A L, A R AT 2 X AR 2 T R 2 R 5 oK B (R
WK B 1986 ,1990 1992 AF7K 43 AT BLASHN , FEA AR i /K 43 =5 el 8 ™ 8 . AT 1981—1994 4 P 5
AR T R U 1R B, 454 Mann-Kendall 77372 0 Hr 260 ) B 19861987 4E4h, E4E 10 A &
AR 8 IR AN B 2 ARG s A 1T 4 1) A A SRR R K AE 1986 AT I AN I 25 A s B #1986 4RI 4A
EAEE RIS (E 2) 51 A% -8 AMBEKAAERKZ(4—8 )RS L4FE 10 H 2448 J i 2K
A FA IR —F {H 1986—1988 4EAY 1 H 2 8 H KA K S (4—8 H ) FF/K R FRE#EH, m E4E 10 HZE
MAE 8 1 BB K R R L AE 10 7 2244 1 FEKAE 1986—1988 4F R K34 1—8 H il
FIAR AL Ea SR EAE 10 A 2 254F 8 H ¥R A a3 — 20, (H T H A R ZL, AR K2 (4—8 F) ¥l AE 1983—
1989 4RSS 2 1) L THE . i 5 TR 4R R I

I—8HMEK —— —-1—8HMM ——— 48R ———— Ce0.05
48K —————- 10—8H MK ———— 10—8H iR -Ce0.05

M-K#%i & M-K Statistic value

1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995
AEAR Year

2 AR EHRMEKE M-K ZEEHH
Fig.2 Mann-Kendall measure curve of precipitation and average temperature in different periods

Ce0.05 N a=0.05 M i E MK

FEIRARE M ) o B R b A e AR e B R dE . Zoug B EIH TR (R 2) . B4 10 A 2=
AF 8 IS kv S R A A A W AT W R TRV, AR AR E Y RS 4 2 8 T RRK R B3
TEAG ; ZARE R YR S BAR 10 7 2254 8 H ok & B IEARSC AR — B ) 55U 1A
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e ECFR, DICRIMT R A2 0 5 B4R 10 H 2 244F 8 H RERRK 2 3 1 it 2 ¢
o AMTERM S YRS AR 10 A 22547 8 A Xl 8 35 1 0O, U S SR i) LR i ok AR
PEIER R E

R2 FERERDERNEMESSENXR

Table 2 Relationships between climate factors and the biomass of Leymus chinensis community and functional groups

Wit Biomass EJH X & Regression

7% Community Y=217.781-2.854X,(R*=0.299, F=5.118, P=0.043)
L4 R Perennial herb Y=55.601+3.48X,(R*=0.298, F=5.105, P=0.043)
WA Shrub 5EMEHF IR EH R

— ZAE/:AEHY) Annual or biennial plant 5 EHE T IC B EMHK LR

B HAHY) Xerophytes Y=209.876 —2.466X,(R*=0.301, F=5.167, P=0.042)
HAEFEY) Mesophytes Y=-3.509+0.216X;(R*=0.312, F=5.432, P=0.038)

# X, Fn BAR 10 A 24458 AR, X, F#m B4R 10 H Z 448 AKX, 244 AE 8 A BREK

3 g
3.1 FRBHEZL

1981—1994 4 B P 25 0 A A W) 1 AR S ARG /N, SR 20k B vms B 1 28 AR UL, A i A8 k3
Ko BRI, A2 e B 2o b S WA 2 B AR R A8 Ak 1, TR R A8 Ak, MR SRR A R kA
AR BIRh B oA I B s R AR AR AR H 1981—1994 4F 14a BYSAES Sk A 2 DLt B A4 i my 28 4k
1M 0] BE (AT R VS A AR PR SRR A W B A K, F A AR 5 IR TR 8
FEFREL R S REYE R AE 5 PSR BRIE) AR S s A R T A A £y, B8 .9 3 1 AR S A X AT, U
B P RS 4 55 TP R B s AR ) B 0 & BGR T, T AR i A S ] | SRRV O N T 45
T, A A R

ARG R H 2404 AR R, — AR A AR FER AR S R B AR &, B — AR A
D30 A ) L A A Bt R ST e A 4 e R o 40 B T AT AR SRR RRE 44 T 2R A
XTRGE A AR A BOA R B EEOIRAS W T B m AP . REAES A rp A R AR 5 R BOR X AR
5, SRR AR A RS, 1R BT A S R R R T R T R IX 2R AE YR O 28 i b X
A, HLZAF A AR AR M) P AL A RS , 58 T BV Bk e v

A= AR OGS T 2R B REDR AR )t 2 R RV — 2 B DL S (R R RET ), & B i AR (b 2
T3 ARG, X B M S ZR I A X 0L A [R] A BBURR PR, ELGE e 1 SR R 7 ) R A AR ], 35543 4
APl R AR R G R VR, LA A A A AR A i v] R 23 AN IR A 8 Ak ok A S5 i 8 1 A AR Vs 7
S BB R

WFFEHR 2R R A IR AR . P A T AR 0 AR (L AR BEAR 4 M A V5 1Y 4544
A T ELIX Rt Rl = R e R P e BT A R 1 R A — AR L 2 T W A A LA
AR ZR AT REAS RE T R WL IS 097281k, Rl ARAT A= 28 R GE A Ll HEDD BB E AR 4E 37 B DE 1
IER RGBS RGE MRS DIRE L, /MY R A R EZEER, R DI Re e SO i i 2 4
PEA B Re e B i, AR S IR A S R G R Y A AE T BB I MO S R G R R
TR SR e R, BRI AE) ZREPER SR 020 5 L 72 ) P2 T 37 5 I Zh S N R LR G 7 A RE
WA 25 R SEF RN Bh A
3.2 FEREFHESWAEYENER

BEIE L 5 2RI R — BRI, ARWFIE R, F R A 1 5 RN 2 R M A B 9 A G 6
F SRR (R R ) A AR O 2 X RS A A VR T 5 A e R A R B TR 4
Fe LA r | H AW (AR A7 A 25 A0 67 R G, DXL e P 34 22 ) A Ml 0 i 15 T BEVR IR 1k
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