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Effects of Different Disturbances on Species Diversity and Productivity of the
Shrub-Grass Vegetation on the Degraded Land in Northwest Guangxi, China

WEI Lanying, WEI Qizhong, MO Zhuping, TONG Dewen
(Guangxi Forest Inventory and Planning Institute , Nanning 530011, China)

Abstract; Shrub-grass vegetation plays an important role in maintaining the functions of ecosystems. On
degraded lands, different disturbances might alter species diversity and distribution pattern of shrub-grass
vegetation, and even the relationship between plant species diversity and productivity. However, our knowl-
edge of the consequences of these effects on diversity and composition of ground flora remains very poor. In
this study, we examined the species diversity, productivity and the relationship between diversity and
productivity in undisturbed, grazing and fire vegetation of northwest Guangxi. It's found that shrubs exhibited
lower species richness and Shannon-Wiener index under both grazing and fire treatments than those of the
undisturbed site. Moreover, compared with undisturbed treatment, the evenness index of shrubs differed
insignificantly under grazing treatment, while it's reduced by fire treatment. With respect to grass species,
grazing had no influence on their diversity, but it did reduce the Shannon-Wiener index and evenness index
distinctly. On the contrary, fire treatment decreased the grass species diversity, whereas it showed little
effect on the Shannon-Wiener index and evenness index. In addition, the relationship between species diversity
and productivity of shrubs and grasses was also affected inconsistently by grazing and fire treatment.

Keywords: disturbance; species diversity; productivity; shrub-grass vegetation; degraded land; Northwest

Guangxi

T U S N A T 2R BRI 2 VR AR AR v A A B EARAE L W A SR 2 BTN
ZEAN AL DO A R A A AL B R UM AR S R G R E T 3 R A S AR G I 4 R

Wi B H:2015-10-16 &8 B #:2015-11-20

R )70 A ARG IH G #([2015]139 55 ) P Fitth 4l + | T A A TR LU 4 (i AL (2012058 92 5 5 ) oMol B 4%
T H CEEMRRHF 201405 21 %5)

F—1EF F 2980 . L, TV REM L L BY R AT 5L L AR O IR M A A2 3% . E-mail: weilanyingecen@163. com

BEEE T REAAI64—) T, 7778 EARN St S P LRI B 5807 Al A B . E-mail: wqz1978@ sina. com



54 ) B A < I 3Rl I R 2 e 7 ) 9 B 289
WA A NE NS RGRE, S L TR FRT RO % XCGE Ak i 3 A

FEME G R B BRI R ZREESN R REVE A B
PR CRAIED (AN RS 45 0 4005 3K AT 52 o R 9% A
PR TR A R R B EAE R R, AL h T
IFFE ) AT 58 RO I AN ) 2R S AR S R G g
FAERTI 0T T gl 2 H AT 28
FAFAS -G FEEE A= R AR
(2R HR Z B0 5N o LE AR [ (0 A 4
PERAEBCE TN L 4y b 2 RN 22 B 360 A2 7 g 19 4
BT 2H R v TP A P ) D BE AR AT (AR 2 80
LHRR (RO XA I stk SR, T3 51
TR G FORE 2 AT B AN A

AR L L R WA A ) 2 R IR S AR A
I3 3 247 55 7 TG R 45 B B A ORI K B AR
NAEBRGER PR EZ AT AL TR X AT RE
TR AR ZI R 0 L A0 Heisler 45 & BRI A % n]
AE 23 OIS AE W) TR 7% 1) 2L 65 4 R 22 RE A A R o 08 T
SRS R G A IR . RS R B O
Xt ) R v ) o 2 RS L 22 R R A A 5 D RS S R )
REVE IR B H AR 7 ) B AR O B AR
BT B R ALK A T 2 AR A R AR T
(¥ L0 B 95 T 55 SRS T 48 19 2 R
M7 TAT T 486 8 28 2 ST 10 R R T 9 1 i B e
Forg UYL Rt 3 W T AR A T R R R T
PERFAE AR RE v R S W 1 A ) 2 e M A A2 T4
WS BT IR AR A G

o T 2N 5 PR N 2635 3l CRAR I KR AT
B 5 A PG A R T AR K AR A G S A D AR A
BILT AN FAFAE . A B IR B SR A AL BOR AR
Y+ IR AL 8 BT A 2 R R A 7 T Y

PR, WRIE YL AT B R 2R R
Rk A BT 7 R R SR g R AR S RS RE P
B . ASRSE RLH: P A6 oK 32 1 40 #Y B AR B A
Skt B BT SRR 8 PR T 2 I D 2O
WP 2R A T R RS R I R IR
Wi o JF X — WIS A BT T RO OB P A
BT O B b A 3 T R B R 2 R R RO A
T3 R FE W A Bl T I I AR e X i DX O ) 22 R
5503415 M JRy B AT BE AL o

1 W5 X H ARSI L i ik

1.1 HREXBAETR

W58 XA T2 04 PG L F8 04 W AR B & e £ & A
(23°58'—25°37"N,104°47"—106°55"E ) , i [X 35§ Hh &b
BRAVL B0 J& 2= Bt i i 1 7R B 30 % o 6 T R I BT 2=
WA L AR R 20 CL AR RERT & 1 500 mm, 3%
DX P s b A AT R TR AR AR L AH ER T N 2R T Bl 52
Chnad B2 R A T B 37 28 i DA B oBe A X A
PR AL A5 AR A B L P S B TR B A B
RZHEC N TR ) E AR S ARBRAAT IR, 3 B
A AR AR A - i 1 32 S A 1 26 A L 2 O KR I
FEHL 3545 20 a Iy s, 3B R W PP 2 BT 4L T
(Melastoma candidum D. Don) , ¥ K (E. japonica
Thunb) | # #f 88 (Mallotus philippensis) . £k 1= %
(Dicranopteris linearis (Burm. ) Underw. ).
(Miscanthus floridulus (Labill. )Warb. ) & 4= 5847
(Microstegium vagans (Nees ex Steud.) A. Ca-
mus. ) FHIZF BB E (] . indicum (Houtt. ) Merr. )
A R IR AR AR IR 1 R

R1 HREHER

i Bem /) M /m

F B

XA RE§ 14~20 1080
W ZREE 16~23 1100
kks ZRE§ 18~22 1095

BT B AR, T B, AR SRR (Callicar pa brevipes) , & 4 5547
H 23 (Imperata cylindrica Linn. Beauv. ) AT/ (Capilli pedium assimile (Steud) A. Camus)
13 LR B WE B, A B (Bidens pilosa) & £ 54T

1.2 HARAE

F 2007 4F 5—8 H X 5T X 38 P 8 2 A ] 2 Al
TG A E TR B AT RE 5 TR A THCBORE b A D
FEHb , KCRAE M B AR 28 32 — K B AT T Kbe fa 2
AEHEATRAE . BASER A E 4 D 10 mX 10 m
A RE L, B PR REAL AT 4 D 2 m X2 m Y
BT HEATREWEM A . &M IR E 5 e ] GPS B @
BEJT RO B L IF 0 5 A G M B A B FE B R0 ST M 4% 1
(G P 43 BE R I 1) RN 3% A7) o 9K 5 T8 A FE T
ARFFA MR IR . AR IS R ARk

b7 1| LU DR = e R VB W R 7 NS N o B
A WE R R B E R TEAR R N 1k R
b N N B 3 o 71 1 = O O w1 1 N1 A B 7
et (0 B T, PO RH AR A A ] S BG 5L 85 C
IS R
1.3 #iEAbE

KM R EE E IS B (M,) . Shannon-Wiener £
FEEFRBCCH D A Pielou 3957 BE 48 K (1) AT 2 FE1E
f 4307 TR A R

(D F 5 ERE-



290 /e o S R 1

%23 %

Vi £ E (R = H BERE T T 1 W Fh #L
(2) Shannon-Wiener $§%¢ (H') .
H'=—3P, « In(P)
i=1
(3) Pielou Y5 EEFREL(T)

=3P+ In(P)]
I =S
K P, EE T A RS 0, BT BB A R BB
n BHAH LB Po=n/n;S HYIFEGi=1,2.3,
K HI SPSS %t 11 43 B 1 4443 (SPSS 16. 0 for Win-
dows, Chicago, USA) % %t 3% i 47 45 5¢ 43 #1 . One-Way
ANOVA 75225087, 3FH LSD kT 2 8 R,

2 giR5aPr

2.1 FAEFHAFXIEARMERYFh & %R 20
Xt IR THRCBORT KOG 3 A 9 ) b =F B 2 4% %, Shan-

10 2.5 ¢
A

A

0]

R

TATTOTer
BRI

]
7]
il

)
o]

ev]
T
Hatels!

2

T
alelatale

T
Taelets

=
]
-

o2t

]
atel
o

]
totel

v
Yo%

5%

bty
"o
hets

e

fet4
"o
2

T
S,
-
S0
s

T
Jeislels

Yy E /A
I
-
%
T ot o
etatatetete!

T
Taele’s
o

ST
toistels

v
Yo%
L,
e384
—
o7t

5%

bty
"o
hets

e

fet4
"o
boks

e

Yo%
"o
2

%

-

%

2

Shannon-Wienerf

Y
A9 ]
T

5

X
o
Mt
I
Ml
I
st
e
o
st

! 0

e
B

o
2

2

%
L

-
8

%
2

DT
2RI

I
[0

non-Wiener Z % k48 BUF 15 ) B 45 £ 22 4k Bl ok
5~8,1.42~1.87,0. 84~0. 94, KA [ Fp 3= & &
6% Shannon-Wiener 2 ¥ 18 ¥ 1 15 ) J2 48 Homy
ARAFE R o 4~5,0.85~1.10,0.50~0. 69(E 1),
558 BERH Ll R R K e 24 3 AR T E R 1 i b
& & A1 Shannon-Wiener £ ¥ 1E$8 %0 (p<<0. 001) ,{H
JICHOAS 3 ) FLE 5] FE 8 B0 (p=> 0. 05) , K bg Wi 25 54
T EREE(p<<0. 001D, X EAF , H A #
Wi By b 2 B B R (p=>0. 05) , (H i F A% T Shan-
non-Wiener ZHEPEFE BUM A 5] EHE B (p<<0. 01D 5k
PRl BEAR T ) R E R R A (p<<0. 05) s AN B
Shannon-Wiener Z2# ¥ 48 £ F1 24 5 B2 48 %k (p > 0.
05) o AT UL, JHCHA N K o8 X AR L RE A 1) ) b = e B
F %0 (S) .Shannon-Wiener ZEPEFE 2 (H) f13y 5]
FRECC) B T AN [a) B2 B2 00 52 Wil A [] Ak 3L ) 22 S
%,

T
R

@
>

ab

TOTs
fa%e%s

o]
e
©

AT
Batetatate

)
al

TaTe

fatels
=
Sotodi

v
Yo%

00
)

Pieloudy = 5 %

s
R
s
R

=

Yo%
T
5
T
5

6,.

Iots
7
bats

=
25

=
i
ol
=
Yo%

T
Satatet
-
o
5
o,
25

ST
Doietels

53
%

oo,

2

=
bo%s

7
L

%7

tol
ST
SRS

T

fetely

’,.
25
=
5

=
T

e
oo,
5

.
5
e
i
-
<
P
—
5
e

CK ¥ ki CK

B ke

! 0

|

&
oF
S
b3

T AR KRG TR A 5] T 90 J5 5K o A o 22 5 0 38, AN [l /NG 5 B AR AN [ Ak 8 ] AR Ay o 5 2 S Wk 5
B 1 AEFHAXSEARMERY TS #EERR0E

2.2 AEAFHAXNGEAFTER M E W TEYE
A
TR e 357 18 3 AR AIG T K M 1 R A A W
(AGB) FilHh F #8434 By & (BGB) (p<<0. 001) , Jif 45 F1 k.
500 A

[
 lnd

CK )14

N

(=1

=3
T

W

(=4

[=4
T

b (g - )
g 2

Be s b R N A=W 0 2 22 S (p=>0. 05) (] 2).,
T S 3 BN T R B M A 0 CAGB) L 6 H
R A (BGB) JERE M (p=>0. 05) 5 K b it E e i 1
FEA ) A T AR (p<<0. 001,

500

N

<

=3
T

w

(=4

[=4
T

TR/ (g + m)
g
>

_
(=
<

T
-
%
HEXHA]
o
=}
=2

PEATETITeT
P
LK
S

0

Q
bl
&
=
e
3

T KRG TR A T 75 2 A R R0 22 53 o /NS T Rl AR R AR 8] B9 22 55
2 AEAFHRAXGEARMEREYENZ I

2.3 ARAFHRAXNERMERY TS HEEMEY
BEX AWM

2.3.1 RARAFTHRFXAAFFTHEBALE AN T XAY

#Hee YRR EE SRR SN AEY R ER

X IR T 18] A7 A 22 S (BT 3) . 55 % B

LU S TRCBORT K B b B3 A7 R AR E R L B3R AR

Wb 2o R 18] £ TE AR O 5 2R o {FU A S D0k 553 5 P Ak
PR 7RO AR A S WA 2R SR
AL BRI 5 OC FR 5 BRAR ] S 670RH OC  (EAH G 7
FEOR . X IRAR L ORI R R R S T
Ay ik 8] 1) 52 0 55 60 3 ER A W W) i 2 A
[E] By 5 ZR AR



55 4 T 22 BEAE AN R P Ty O A G b AR B R A AR 7 T Y 5 291
600 600 600
500 o CK o g 500 F ey 500 o K
20 Oo” 20400 | o 20 400
B 400 [ B g i . i .
.00 | R 300 K 300 Y 9
ﬂ o o f . ﬂzoo S __g_____g._—- ﬂzoo 9 o E-§
g0 B _ Br0f o g 2 100 2 —
100 - 8 “30 ok ] o o 0 o o f o
24 6 & 10 12 14 3 4 5 6 7 8 3 4 s 6 71 8
LUE U Y Y /A LRk U
200 200 200
P35
CK L G 4 o
o150 - ® L Ega o150 q 150 .
g u/E/”/ g 100 - o g 100 P o
100 |- oy ° _ 4 ° s ¥R .
I 000 BT ———6t~_g—n gso e
50 1 g—v -9 0F o E o 0 o | E o
o g o B
(o]
%24 6 & 10 12 14 3 4 5 6 1 8 3 4 5 6 7 8
L/EE Ve LR Vel L/ELE
o AR o EXR
B3 AEFHAXMAHHEEENEXRNF
2.3.2 ARRTHRF XA SHEBHEEADZTHXEF 2.3.3 FARTFTHFIXAHGERUEAEADETXEZY

wey X B ECHORD K e b BRAGHE R Shannon-Wiener Z2 4%
PEFEE S M L A Y B O IE A O R AR
shannon-Wiener Z#: P38 500 5 1 [ Fih A= 9 1 B

e XTHREFUCME R S RS RS M LA T A
W2 ok 1E A 56 56 & L B 2 ok be b BN O B R o6 6
5 0 BE ORI B AR S ) B AR RS L A T AR

AR (B 4, AT 0L, 550 BEAH Eb L il BORD KOs T 1% SR 5 FR L kobe Ak BRI AR B (IR 5) . AT L gk Ak
AU b R 5B 5 Shannon-Wiener Z 414 WA A E R R A 35 5] BE A8 B 5 L AT R A
TRBCZ ) (56 28 AE R R S PR (R 4) FASE 2 H KPR PRI B T X AR E AR
600 600 600
A
500 | = 500 [ 500 o kit
w0 CK o o i o 5
o 400 [ g u 400 o i 400
ﬁmo . . ﬁsoo oo 6 ﬁsoo 30%‘&?
S0 © Ho00 | =22/ = 200 0% oomt
ﬂ 0\\ N I?] ﬁ I oo o % ﬂ a th
100 1S 37‘96\9 i 100 | o 100 omp o
1 1 1 J 0 1 1 1 1 1 1 0 1 1 1 1 1 J
0 0.5 1.0 15 2.0 25 3.0 05 1.0 1.5 2.0 25 3.0 05 1.0 15 20 25 3.0
ZHEERE EZELCEI L EXEXCTIT 4
200 200 200
L )5 T 0 Je
w150 | CK ° -5 2 ! . K
g o g 100 F o g 100 08%‘5;n
100 T o + 50 4 O o %0 + 50 o? oofo
= © o = i iy = B
R f ol 5 :%0_ ool;a)a(ﬂ: :%0 ol o
ocgoo\ o
0 0.5 1.0 1.5 2.0 25 3.0 05 1.0 1.5 2.0 25 3.0 05 1.0 15 2.0 25 3.0
o AR o BA&
B4 AEFHRARNSHFEEHSEVEXRZNZN
HEh AR i) EZIR S ZE 2, R . A

3 hiehe
ORI IR ARy 5 0 T HE T 3 » S e 4

A ORI e — e 2 W R 0 1 2 B A1
PN RRE S T O — RN o



292 /e o S R 1

%23 &

FEFY S b OB A RE R ) i B S 53 A A
JRy AT R A A T R R R
THCBC AR RS L R R S A e SR A
T A 728 0D ) PR 5o 4 5 2R 5 AT R 728 ¥ AL A 24
PEF L H T JCGE AT RE R A R B R R E S AR
T 07T 5 0 DR O — 2 A A R ) A £

ABIEFE RO K e 45 S 3 AR T HE AR Y
F AN AR R (E X REAR W b o A 2 A
FRECH A= T AR B 52 00 3% R BT 5T P X A A
v S MR AN ASCR 12 75 30T S FRT 3 7 6 R A ] i
SRUU HRCORSRE S A RE B o A R B L TR
Wb 3 53 LA 22 7 A R A DR 5 B ORI O

FaL2t2 R T ) o 22 A e (0 5 e ) 3 kg B IR (0 JCRe X e AR W) Z FE R RO AR B R L FR 1
T HA AR w \ERAER
600 - 600 - 600
500 | o 500 | 500 | KR
) CK q%l o T m en L °
5 400 | BI; 2 400 | 2 400
= 300 - a0 p o o ” §3008 Foq o
o %o
ﬂ oo | . g o ﬂzoo T L ﬂzoo Foe B ° BN
£ ae o = 100 [ wog |00} o
100 | :g \@j . ok ° Lord m ot =
0702 04 06 05 10 02 04 06 08 10 0.5 06 07 08 09 10 LI
WAERH WA ERK WAERH
200 - 200 200
s o L Kk °
mﬁ 150 - K S mﬁ 150 . mﬁ 150 o
o ~
S 100 L S 100 | o a & 100 [ oﬁ%g—;o’%’%
}iﬁ o - }iﬂ 50 1 ‘B‘z%g~~—j:} }iﬁ 50 ° o
= L ~~° £ o O Ed
30 'o(:g-\%:' ot o m th ok
(o}
7702 04 06 08 10 02 04 06 08 1.0 02 04 06 08 1.0
WAERE WA ERK WAERH
o R o HAE

BS AREFRAXMHAEEHSENEXRNZM

X ¥ 25XV PG AL A () A B 5 30 L
4 40 b 22 B 0 A e A O i B o PO A T
Mo b A=y g v o R TROHORE AR A e 1 M R
Fe Mo AR R Z BN DU T O — MBE 23 38 1w 3 38 4y
SREC A AT O R T MO A ok A
Y— e R OC & i I ok AR A Y AR R gy
W20 o SR L ASBIFFE T RS T T HE R B MR
R A AR B R b A R A R A A T
AE THT 5 W 3 T8 52 00 53X AT BE 2 T AR AR T v A R s
JEE 55 BTS2 A [5] [ B 35 P 98 A A0 0 A X TS A ) )
JOL R EANTR] o KO8 o THE AR R AR b A AR
(14 52 Wi -5 T AP0 T A R 7 o L 1 5 0 A ) 1Y
SR AR ] 3 n] BB i T JCBE TS BRIE A S5 X AR S i
PEEA R TR . 5 Nayaka 82U BF5E— 2

W ARG R R M R i Z RV S R
T AIWTFE R B AT TS T 2 A i A iR 1R A - 3t ) o
PR SR A YR 2 R A O AR OBUH 2K BB e
RS R R 5 K R I 1 S JE R B 5 AR W e Z TR 5k
o AT IR S AR R B G R R BN IEAR
KA ANTCAR G =R AR HAT. & T a4

TV ZAEIE S A )™ 0 18] 5 AR I 52 I 22 40 B — B0
ZRE, AR I OC AR T A B G TE 2R A DG R AR
SNk BE N LA KT S RS A2 R e AR e
I IRZ " . ZREESE JT R 2Ry UG, 1T
B T2 AR HIL A 1) B R B AR P DA R 3R 358 52 2 A
23 RUBESMHT I 22 S M S 30 L A T B2l TR 9 X3
RS R 2 R PR AR e 15 22 5 SR I R R B AR
H 0 R LE o OO K8 I A A2 98 AR ) b 22 A 4
L NaiEd PR ER PSS EEEY € ¢ IS T
TR Z RN S A Z MR SR . RO JCbE X
Yo Z k15 A 7 0 5 R B S MR A7 AR AN 2 1 L 3 AT g
507 0A 5 Bt TR th T IR 1k - Hu i A B
PO REERILE P 1 Z [MANATAE AL SR AR IR X 5 3
AR BT — B0 PIOAE ARV ES RE D Wi
OPAR I IR e T IR ISR R TR PR N
(1) 22 AR R AT LM A A ™ IO R &

FeATWE T K I 2 BEFR S A2 TG & (b b
MR A 2 T E RS R TR,
%5 Ebrahimi 55 AGRFSY — 2, W REE 1 TS
FRBO A T B STIRE R S 2. — R A



543

2D AN ) I T 2O R T G R AR B 2 A A A T R TR 293

BEw WS L AR T W . R RS T ok

FRBEHG TR W TS X S B RN R TR A

O RS TR A R M A AL S8 £ b R

FHSC S S I B A B Z WY Z e, 28w i T

TIOR8 06 HE R AR W) Z2 MRV 7 AR T BT Y 5

M) {FL X B A 22 P A ) k) TG 5% e 55 A T IE T

SZM . AT UL ORI e R G bR Ak - b o R R

AR L 77 7 0 52 WA I AEAE AN B 0 M. BRI, R

AT FRATTN 2 7% 1A= W DR 2R AR A= ) R &R D) K&

5 MR ) B85 D 2R NS T T 3l Cn s R ke

A5 o DR 3 4 DN 25T 8 2l o AR A A R G AR Ak T

AR A A A R BT BOA R A W ) R B R BUE S

RGN RE A B AR S R AR TR AR 2

RGN K. AW FEIATIIZ L5 A X 07 0% &,

DU by F00 A= 285 22 G2 1 3l 2 A2 A S BERL A AR 30

SE MK

[1] Keeley ] E, Lubin D, Fotheringham C J. Fire and grazing
impacts on plant diversity and alien plant invasions in the
southern Sierra Nevada[ J]. Ecological Applications, 2003,
13(5):1355-1374.

[2] Hooper D U, Chapin F S, Ewel J J, et al. Effects of biodi-
versity on ecosystem functioning: a consensus of current
knowledge[ J|. Ecological Monographs,2005,75(1) ;3-35.

[3] Bond E M, Chase J] M. Biodiversity and ecosystem functio-
ning at local and regional spatial scales[J]. Ecology Letters,
2002,5(4) :467-470.

[4] Tilman D, Wedin D, Knops J. Productivity and sustain-
ability influenced by biodiversity in grassland ecosys-
tems[J]. Nature,1996,379(6567):718-720.

[5] Tilman D. Distinguishing between the effects of species
diversity and species composition[ J]. Oikos, 1997, 80
(1):185.

[6] Tilman D, Knops J, Wedin D, et al. The influence of
functional

diversity and composition on

processes[ ] |. Science,1997,277(5330) :1300-1302.

[7] Grime J P. Benefits of plant diversity to ecosystems:imme-

ecosystem

diate, filter and founder effects[J]. Journal of Ecology,
1998,86(6) :902-910.

[8] Spehn E M, Hector A, Joshi J, et al. Ecosystem effects of
biodiversity manipulations in European grasslands[J]. Eco-
logical Monographs,2005,75(1) :37-63.

[9] Pineiro-Guerra ] M, Fagitindez-Pachon C, Oesterheld M, et
al. Biodiversity-productivity relationship in ponds: Community
and metacommunity patterns along time and environmental

gradients[ J]. Austral. Ecology,2014,39(7):808-818.

(107 S . 52 1 5k, 50k 20 4. it I AT X 350 X 3 g L e A
Wb Z B 5 A ) RO R R R L] ] M RS
##,2014,38(5) :417-424.

[11] ke KKE. EYWZHESESREDME . BB

HRERSshm )] AWM. 2003,11(5):351-361.

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

KB ROLE, 2 B B 5. w5 JE 5 AW BE VR T
FRESA MRV YA B %R, 2003,
27(1):125-132.
Heisler J L, Briggs J, Knapp A. Long-term patterns of
shrub expansion in a C,-dominated grassland: fire frequency
and the dynamics of shrub cover and abundance[J]. Ameri-
can Journal of Botany,2003,90(3) :423-428.
Bai Y F, Wu ] G, Pan Q M et al. Positive linear rela-
tionship between productivity and diversity: evidence
from the Eurasian Steppe[J]. Journal of Applied Ecol-
0gy»2007,44(5) :1023-1034.
Oesterheld M, Semmartin M. Impact of grazing on species
composition: Adding complexity to a generalized model[ J].
Austral Ecology,2011,36(8) :881-890.
Lezama F, Baeza S, Altesor A, et al. Variation of grazing-in-
duced vegetation changes across a large-scale productivity gra-
dient[ J]. Journal of Vegetation Science,2014,25(1):8-21.
Chaneton E J, Perelman S B, Omacini M, et al. Grazing,
environmental heterogeneity, and alien plant invasions in
temperate Pampa grasslands [ J]. Biological Invasions,
2002,4(1/2) . 7-24.
BERCRECE. T YRR W) Tl 28 0l e 2 HE
)] A A% ,2006,26(8) :2695-2701.
Ly AR Z R Tk, 1 i 2R
WL L)) A ZHEE . 1994,2(3) 1 162-168.
Veen G F, de Vries S, Bakker ES, et al Grazing-in-
duced changes in plant-soil feedback alter plant biomass
allocation[J]. Oikos,2014,123(7) :800-806.
Santana V M, Alday ] G, Baeza M J. Effects of fire
regime shift in Mediterranean Basin ecosystems: chan-
ges in soil seed bank composition among functional
types[J]. Plant Ecology,2014,215(5):555-566.
Schultz N L, Morgan J] W, Lunt I D. Effects of grazing
exclusion on plant species richness and phytomass accumu-
lation vary across a regional productivity gradient [] ].
Journal of Vegetation Science,2011,22(1):130-142.
Salazar A, Goldstein G. Effects of Fire on Seedling Diversi-
ty and Plant Reproduction (Sexual vs. Vegetative) in Neo-
tropical Savannas Differing in Tree Density[J]. Biotropica,
2014,46(2) :139-147.
Ebrahimi S'S, Pourbabaei H, Potheir D, et al. Effect of live-
stock grazing and human uses on herbaceous species diversity
in oriental beech (Fagus orientalis Lipsky) forests, Guilan,
Masal, northern Iran[J]. Journal of Forestry Research,2014,
25(2) :455-462.
Aikens M L, Ellum D, Ellum D, et al. The effects of
disturbance intensity on temporal and spatial patterns
of herb colonization in a southern New England mixed-
oak forest[J]. Forest Ecology and Management, 2007,
252(1/3) :144-158.

(T #4299 7



543

4R 7 45 - ENSO 520 T BlH 77 52 38 X5 T R KU PRAN 299

BV A A AR T S B AR I B A 22 3K S i X
IR G K EMRE SR BRIV R LUK
FEvE i ARG DX DA R 7 B0 V8 o LT DT R HOR
i B 1 9k 25 DX A5 9 0 XA K RE ) e 5
(5) BN FNRREHMHXIEELZAEELRY
DX PR A AR A L L e BRI AR X P 0 LS T
I DA S A B v DX R Bl | BT 7 8 e T L S 2% L X B
X IR 5y & A 2 TR I 3 3 R T K S L X
KRR A B I R Y MR DR 3R 1 R R kA IR AR
FHXF R 2 5 BA (B S SR 4 B I A AR R X R 1T P
T DX 2 77 A5 il DX 5 T ¢ XU R R A1
BTk :
(1] SRR 27, FERLRERNEITN 58 H MR
J7 35 B FACM. b5t - A6 50 i K 2% R A, 2007.
(2] ZEA. KLKERNEITAS X0 %M b .4
H AL, 2010.
(3] Z=30se,ik4&q ki, BIeira R FE KK ITA S
KRIT]. T R IX B, 2009, 32(5) : 754-760.
(4] Z{E. KA 5, H LR, 1990 — 2011 4F K 1 7R &6 K

OO 2O O OVOVAOVAVAVA

(E#E%H 293 7O
[26] Takala T, Tahvanainen T, Kouki J. Grazing promotes
bryophyte species richness in semi-natural grasslands
[J]. Ann. Bot. Fennici,2014,51(3):148-160.
PSP SR AR A E TG b RO XA R 45 3
UM B0 A Wy 1 00 LU BT SR [T ). A= A5 27 4= 7K, 2005, 24
(12):1409-1412.

Medina-Rolddan E, Paz-Ferreiro J, Bardgett R D.

Grazing-induced effects on soil properties modify plant

[27]

[28]

competitive interactions in semi-natural mountain
grasslands[J]. Oecologia,2012,170(1) :159-169.

Silva da D M, Batalha M A. Soil-vegetation relation-
ships in Cerrados under differ-ent fire frequencies[]J].
Plant Soil,2008,311(1/2) :87-96.

Stephan K, Miller M, Dickinson M B. First-order fire

effects on herbsand shrubs: present knowledge and

[29]

[30]

process modeling needs[J]. Fire Ecology,2010,6(1):
95-114.
[31] Nayak R R, Vaidyanathan S, Krishnaswamy J. Fire

and grazing modify grass community response to envi-

(5]

[6]

7]

(8]

[9]

(10]

[11]

[12]

[32]

[33]

[34]

[35]

[36]

DR 4% S i ma iz [J ], K AR R 58, 2014, 21 (3)
212-216.
2R B SR TR e /B e S R X LD AR A SR Y
ML) ], PRV ISR S22 41, 2010, 38(3) - 80-84.
FUIE NI, 2 L O XU B e S TR R R R A R .
SEAS AR Y HE I . 2012,8(2) : 84-89.
EE L AEN B NG ICE B B S5 0 R
B I A () ] AR S BRE AR . 2011,27(1) , 7-13.
JEIAERI, 25, R FESC. TYALHBIX. NDVI A8 b 5 46 A T Y
Wi B2 56 AR WFFELT]. K E AR FFATSE . 2015,22(3) . 182-187.
BEEAR. H AR UCE BTN B e 5 S LML JE st B2
Hi AL, 2005,
Adger W N, Hughes T P, Folke C, et al. Social-eco-
logical resilience to coastal disasters [ J]. Science,
2005,309(5737) :1036-1039.
Arnold M, Chen R S, Deichmann U, et al. Natural Disas-
ter Hots Pots Case Studies, Washington DC; Hazard Man-
agement Unit[R]. World Bank:2006.1-181.
IEL TR, F= m. I 55 4R K I B & N W A7 Ak e Xt <
foRAS A BmE LT 1. 7K - REBIEFE 52015, 22(1) - 123-127,

NOVOVAVAVAVOVAVAVAVAVAVAVAY

ronmental determinants in savannas: Implications for
sustainable use[ J]. Agriculture, Ecosystems and Envi-
ronment,2014,185:197-207.

BRI RIR L 4F . SR A - AR B K SRR
i Z2 B k5 A i S AR R [T ). AR A 2 2 3, 2007, 26
(11):1697-1702.

TREE SR %, T a3, 5. 2 5 ) R 7] 55 i B v
T 2R 5 A2 J1 e R T[T ] A2 A 2 0 i, 2005, 24
(5):483-487.

T SR BRI AR R L AL IBORE R X W v FE A Y
RS E 7 N RRNEWIT] MY 4 SR,
2012,36(12):1248-1255.

Komac B, Doménech M, Fanlo R. Effects of grazing
on plant species diversity and pasture quality insubal-
pine grasslands in the eastern Pyrenees( Andorra) ; Im-
plications for conservation[ J]. Journal for Nature Con-
servation,2014,22(3) :247-255.

Cingolani A M, Noy-Meir 1, Diaz S. Grazing effects on
rangeland diversity: A synthesis of contemporary models

[J]. Ecological Application,2005,15(2):757-775.



