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Fig.1 Comparation for the shrubby diversity dynamic in the

Successive cutting forest and in virgin forest
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successive cutting forest and in virgin forest

B WEREIN, W RESE AR T OBIR, BRI
R, AT RS R RIROLR ., R,
5, MWMMEEMR NN AT, X51F£H
TR 4 AR — 80 P, AR A MR R
A GHERIZ—FE, Btk > R aGaHk, 24
PEFEEL( Simpsons £ Shannon-Wienerdi 1) M %
A, YR B SGARI, #7Hobk >
JRARAR s TR AR I ZAARERE ) AR < D
M (2) JRIEMRTEM M A K R B, AT
E 2 gy Gl e S G O E b = Y A
TR R G T RO R R 2R AR
STt G AR e, BOAS 2 ) S R — T
BB B, XA T B IR AR R

Laksch. et Nas. ) Flft[%(Rhododendron dauricum
L)%, MEARIER LK FMEFE, AT, &
A2 ZFEVERR RO DL T MM A B s e by ¢
HEAZEUR, FARREY RS AT 2
PEESRFERN, (2) ZFEMREE L, BT
MTEHEAR E ZFE i S IS AR, AR Z 2
FEMEFEEON AR, SR TE T fR)s , Bk R 5|
HISAREY B, FHMAE Y R A A, (AR
R JZAHY Z R EOR B, SILRIe, 77
REBHRERBZHYNERL . & B
&, MR RN, SRR RS
S S (A E AP I Z R D
4 5T
4.1 SEHETUNE

KT RS (ERKAT) b —HA
PSR — RIS (ERKER) 2
] 5 35 R I R AR M R RS 1 Tl R
T, 3R B TG R AT SR K B R oA v
T IR AR R I R 2R SRR
TEH IR Bk B my , 7RIS 101 BRI TR A 7 B
BB, T m AR RS0 AHirgE
bR TR FEAZ AN, HABZ R 555 2 Rl
FEAR 3, TR E AT T (h
WEARET AR ) S, 7R A S AR X
AN, FFE TR R i AR b DL )R B B R
AR E YR 2R R,
42 NERZERIPEREEY

DL TR AP R T A A AR 1) PR
i AE MY, SRR R I AR P B
¥ o KRR TARRIG KOS FRARIT A BRAIX . il
IXFIERARIX . FEARARIX Ay B o S AR it B 08
P2 H AR D RE AR 454 o (HE MAIF 5245
RRFE (FEHRELEAIX ), 2295 R in
PRBEE RS ABIT, MOECREATER , . B
PRI R AL TR, BT R B 2
PREY B, JGRASRAZ D S AR A B ST i
AR BL . P, RARMARI IR fa B i)



816

AR S 21 B S (2012455 )

25, XEFRLTE AR RIS H ARA T
B ARSI . AR e e A A0 AR 1Y
RN, ROZEUT . SRR R T 1 >
i e, A MBI T @A, et
SEEEMFRRA, MR . S RS
WAL, DL MMM BEATIE BE M £, fiE
fRFMR T ZAEE, (B, WM RR
B, ZHEEROHE— BN, SEEIkE 2]
—EB Bt (EARJZRNTAMRETBEL, FEAZ B A
MRBTBE), T AR 8 B AR AT T AR A
AR, SETRIAELE, SRR RO BT,
APOL, RS AR T AR AP
FRREABA RN, KNk, BEELEHRR
A MR A AR SRR T, AT AR SR BIGE 24 19 N
T, AR AR S A E S R G I RER 2
A E R 1]

SE Lk

(1] JEZEHL, oK. B A AR AZ AR TABK T P b 22 R4 L 0]

Ml A B, 2011,12(6):65-70.

ZHOU Deming, WANG Zongyong. Comparison of Undergrowth

Plant Diversity in Different Aged Cunningham ia lanceolata

Plantations in South China[J]. Forest resources management, 2011,

12(6): 65-70.

GUARIGUATA M R, OSTERTAG R. Neotropical secondary forest

succession: changes in structural and functional characteristics [J].

Forest Ecology and Management, 2001, 148:185-206.

[3] MESQUITA R C G, ICKES K, GANADE G, et al. Alternative
successional pathways in the Amazon Basin [J]. Journal of Ecology,
2001, 89: 528-537.

[4] CHAZDON R L. Tropical forest recovery: legacies of human impact

o

and natural disturbances[J]. Perspectives in Plant Ecology,
Evolution and Systematics, 2003, 6: 51-71.

[5]  BEERBCE X R, WIS A N TR AT 2
P R AR R T]. A2 2424, 2006, 25(10):1201-1207.
MAO Zhihong, ZHU lJiaojun, LIU Zugen, et al. Effects of thinning
on species diversity and composition of understory herbs in a larch
plantation[J].Chinese Journal of Ecology,2006,25(10):1201-1207.

(6] ThJE— 2 S EARE A, AR5 L )AL 5 Ll DA I

HAMTHI ZREPERIE AT, ARl R, 2007,43(5):1-9.
MA Luyi, LI Chunyi, WANG Xiqun, et al. Effects of thinning on
the growth and the diversity of undergrowth of Pinus tabulaeformis
plantation in Beijing mountainous areas[J]. Scientia Silvae Sinicae,
2007, 43(5):1-9.

(7] EF W, L E LA SDIE AR AR 25 R bk
AR R FEIERFSE [J]. MRl B2ABF5E, 2010,23(1): 83-88.
YU Bao, WU lisiguleng, WANG Baitian, et al. Study on the
Distribution Pattern Characteristics of Different Stand Structures in
Larix gmelinii Natural Forest[J]. Forest Research,2010,23(1):83-88.

(8] UMk 75 52 56 DL P AR 25 [0 S0 A i JR RO BT 5[], Ak
AV BRI B, 2008,12(3):86-89.

SHU Mei, TIE Niu, XI Qinghu, et al. Study on the Spatial
Distribution Pattern of Larix gmelinii Forest[J]. Forest resources
management, 2008, 12(3):86-89.

(9] 35 1%, B/t iUty 5. FEIRH L RO SR T 52 9], Aol

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

PR, 2009,12(2):43-47.
XI Qinghu, TIE Niu, SHU Mei, et al. Study on Natural
Regeneration of Larix gmelinii in Cold- temperate Zone[J]. Forest
resources management, 2009, 12(2):43-47.

KM, Brgk, AR, 5. RIS LRI %€
TR BT bR DX Ik B 2 R S AT (7], RS2, 1997,
8(5): 465-470.
GUAN Wenbin, CHEN Tie, DONG Yajie, et al. Vegetation
diversity in northeastern China I .Diversity of vertical vegetation
composition in cold temperate coniferous forest region[J]. Chinese
Journal of App lied Ecology Jan, 1997, 8(5):465-470.
TRBAAR, T SL W BB 1] A TR R T 2SS S
RATIAITER[T]. WP IREAE, 1999, 24 (4):18-23.
ZHANG Mingru, WANG Liming, NIE Yunchuan, et al. The
relationship between the composition structure of the understorey
plant and the cutting disturbance of Larix gmelini community[J].
Journal of Inner Mongolia Agricultural University, 1999, 24(4):18-23.
M. RS FRMOK SOEERFFE M. b P R RO AR
1, 2003:23-29.
ZHOU Mei. Study on Rule of Forest Hydrology in Daxinganling
Mountain[M]. Beijing: Science and Technology of China Publishing
House, 2003:23-29.

TR E DRI, EAT# 55 /ISR AR N TG [ 28k
T T AR Z R[], Mol RLE, 2011,47(1):6-14.
ZHANG Xiangjun, WANG Qingcheng, WANG Shilei, et al. Effect
of the Close-to-Nature Transformation of Larix gmelinii Pure
Stands on Plant Diversity of Understory Vegetation in Xiaoxing’an
Mountains of China[J]. Scientia silvae sinicae, 2011, 47(1):6-14.
FAE, iR, R, & RN T SRS
T KA )], A FREAAHR, 2010, 19(12): 2778-2782.
WANG Zuhua, LI Ruixia, WANG Xiaojie, et al. Effects of thinning
on biomass and species diversity of understory in Chinese fir
plantations[J]. Ecology and Environmental Sciences, 2010, 19(12):
2778-2782.

TILMAN D, DOWNING J A. Biodiversity and stability in
grasslands [J]. Nature, 1994, 367: 363-365.
Baskin Y. Ecosystem function of biodiversity[J]. Biological Science,
1995, 44: 363-365.

2o KSR, A e, 55 ANIR] 1) Feni BE X L A MR AR V& £ 2 PR Y
FEM[J]. B FHA A2 4R,2011,22(1):14-20.
LI Rong, ZHANG Wenhui, HE Jingfeng, et al. Effects of thinning in
tensity on community stability of Quercus liaotungensis forest on
Loess Plateau[J]. Chinese Journal of App lied Ecology Jan, 2011, 22
(1): 14-20.

Odum E P. The strategy of ecosystem development[J]. Science,
1969: 164: 262-270.

2 XD it A SV (LT AR N AR S R A A
A6[9). B FHAEZS253R, 2004,15(8): 1301-1306.
WU Yan, LIU Qing, HE Hai, et al. Dynamics of species diversity in
artificial restoration process of subalpine coniferous forest[J].
Chinese Journal of Applied Ecology Jan, 2004, 15(8):1301-1306.
XM, i ST 5 AT BRI AZ AN AR T R 2E 8 2
A AR [T]. TTPERFE,2007,14(2):172-176.
LIU Lei, WEN Yuanguang, Lu Lihua, et al. Variety of Under-storey
Species Composition and Biomass in Different Age Cunninghamia
lanceolata Plantation[J]. Guangxi Sciences, 2007, 14( 2) : 172-176.
COLLINS S L, GLEM S M, GIBSON D J. Experimental analysis of
intermediate  disturbance and initial floristic composition:
decoupling cause and effect [J]. Ecology, 1995, 76: 486-492.



FREE WO T IR AR S R 817

Effect of successive cutting on the diversity of understory vegetation
in herbage-Larix gmelinii forest

.1 .- 1% . .1 ...
WANG Fei , ZHANG Qiuliang , MA Xiuzhi', WANG Liming
1. College of Forestry, Inner Mongolia Agriculture University, Huhhot, Inner Mongolia 010019, China;
2. Armed Police Kinds Command College, Beijing 102202, China

Abstract: Higher plant diversity enhances the stability of disturbed forest ecosystem, successive cutting may stimulate the generation
of understorey vegetation and then change the diversity. Compared with the virgin Larix gmelinii forest, we analyzed the effect of
successive cutting on the shrubby and herbaceous diversity in herbage-Larix gmelinii forest which in different succession process
with applying Simpson index, Shannon-Wiener index and Pielou evenness index. The results showed that the shrubby and
herbaceous diversity under different succession process has been increased significantly when compared with the corresponding
stage in virgin forest. The diversity was always higher in herbaceous than in shrubby both in the successive cutting forest and in the
virgin forest when showed with the Simpson index and Shannon-Wiener index. The different development mode was found in the
shrubby and herbaceous of herbage-Larix gmeliniiforest during the community successive process. The lowest herbaceous diversity
was coincided with the largest shrubby diversity in middle age of successive cutting forest. While the diversity of shrubby and
herbaceous under virgin forest showed harmoniously dynamic, which showed highest diversity in the middle succession stage and
lowest in the early and later succession stage. In conclusion, our study demonstrates that the proper successive cutting is needed for
the understorey vegetation generation and the increase of diversity in Larix gmelinii forest of cold temperate zone.

Key words: Larix gmelinii forest; understory vegetation; diversity index



