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Effects of exclosure term on community structure and undergrowth diversity of

Phyllostachys pubescens
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Abstract; To explore the effects of natural exclosure on the community structure of the moso bamboo forest and the diversity
of understory plants, two types of moso bamboo forest ( human-manage forest and natural exclosure forest) were chosen in
Yuhang District, Hangzhou City, using the method of space-for-time. In this study, 4 different plots (0 years, 10 years, 20
years, and 30 years) were set up, according to the age of natural exclosure. The culm density, diameter at breast height
(DBH), and understory vegetation types etc. were investigated in the field survey. The results indicated that the culm

density of bamboos increased gradually with increase of exclosure age, while the average DBH of bamboo decreased
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significantly. The density of =2° bamboo of natural-exclosure moso bamboo forest was significantly higher than that of the
intensive-managed forest ( P<0.05). The density of dead bamboo increased significantly with the extension of exclosure
period (P<0.05). The DBH of =2° old bamboo and dead bamboo started to decrease significantly after 20 years of natural
exclosure. The species of shrubs under the moso bamboo forest with 0, 10, 20, and 30 years of natural exclosure were 68,
35, 58, 77, respectively, while the herbaceous species were 64, 23, 31, and 44, respectively. The Simpson index of
shrubs with 10 years of natural exclosure was significantly lower than that of other years (P<0.05). The Shannon-Wiener
index after 20 years was significantly higher than that of the early year ( P<0.05). The natural exclosure can help to
increase the index of Pielou ( P<0.05). The Simpson index of the herbaceous plants decreased in the natural exclosure
forest (P<0.05). The Shannon-Wiener index of intensive-managed forest was significantly higher than that of 20 years ( P<
0.05) , and the Pielou index of 10 years was significantly higher than the other years (P< 0.05).

Key Words: exclosure term; Phyllostachys pubescens; community structure; shrub; herb; plant diversity
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BT F I A BRARTGEIR, T2 A T IR R 7 WL AR VIV TR AE A, T AR 443%10° hm?
BAT AR =it R AR PR o S5 R 0% 2016 4R, Wi VLA B AT AR IE AR 80.71x10* hm?®, S Bk AL
297888 Tikk'" . BATAREET LG B H RS 52 B A Bl 14 SR ZU ST IC AR 24, BN AR TR A AT
RTEAZEE R FIAR T AEY) AT 2 22 5 . WFSE WD, b B AT PRI A2 T ) A58 B GG S 170 9 PP
KINLE G BATHBES A0 T L TR SRR B N 2B B, BT R 2 R
M RO A TIA R AN G E R TR TR TR YR Z R LT, AR 2
FEMERE B 5 BE SR B R BC LU B TR B AT R dm

WG R APFRR R BTGB AR TR 57 8 I AR R LTS BRI R AR
TR BN T WA BRI AR R A28 BT TAF B, AT AR BN E RS, Ah, i T&adik
JEE AR AN ST AT RS, R AR N DA 2R 5 A ik M X, Bl SR8 L X B 75 AR 55 3 17K T R
T A N ERA R e R i AT AR TETE . F AR BTG B AT AR B V& 45 4 AR
EY R YRR B AU | AR WLARE . M T ARG AR T A SR B AT SO SR A
SR TR 25 18] A J7 1%, 3 3k A 7 s vt A TR AR FIT 1 AN [ 65 3 4R BR T PR AG I A2 20 A FIAR T AL 2
BEVE, B AT PRI TR R0 AR 2S5 DI BE A PR £ BLREAE A LS AR

1 M5 T®

1.1 W IXHEA

RN TAHHETF2Z 9" 2R LA BTN TR N, 3R FR R E119°422.71"—119°5035.22"
N30°25'28.1"—30°33'34" , J& TIL I HHT P 2% Z= KU IX, & AR B BKRE, IR IV, DU Z= 0 B IR e /2, °
T IR, AR 15.3—16.2°C A R 1391.8mm , A5 AHXHE B 76% , TCRa ] 199—328d
1.2 Wi 55 ik

2017 4F 7 A ik A B T b X RRAR G 5 28 RN S R0 4 T I A i A - SRR R bT PU A SR
P S AR AR RR 20501 R 10 4F 20 4FF 30 AR BATSEMAE AR S, UE A E AT MO XTIR (0 4F) 15
A FFAEBRFEHLAS 9 A, 213t 36 AN, AL TR R 30mx30m, HE BITME F %A N RES T, 5
A EHRENEES, 22t TARHERE, #HELEBMMAREES A Lo haait 1, i
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A1, WAFHHTIZ NG S (R 5% M9 A58 | BATIIRER R/ ME . BEHLEEEASBLUNER 1 R,

£1 TRHBEERBMANREMERER

Table 1 Basic situation of phyllostachys pubescens in different natural exclosure years

B _ AT T4l A
TH AR s Witk Y iR :F ) e BB
Number of years Soil t Altitude/ Slape/(°) Density/ Diameter at Average plant
1 1 m
of exclosure/a o pe ude ope (#k/hm?) breast height/cm height/m
0 213 275+71 15.3+7.5 2345+257 10.2+0.66 13.2+1.0
10 Z14 397+75 20.2+8.7 3773+554 10.1£0.79 13.5£1.2
20 2135 497+80 22.7+7.7 5173+459 9.6+0.61 13.5+1.4
30 Z14 509+87 19.9+9.8 5210574 7.8+0.71 13.5+1.5

TR SR M N [R)ARIS (1 BEAT (2 BE LA EIGSEAT) BATFIAG SEAT B MAR , T A AR JEAR | Ay 1) ol
2 R R R S s T
1.3 Hdiabr

MR A 45 2R TR A B AR RO AR B AT AR B 42 ; (W) 3550 | 5 1 24K | Shannon-Wiener
FE% Simpson F84K  Pielou 454" .

T B A = (X 22 B+ AR T B+ AR A ) /3

H = - Y PlnP,

i=1
D, =1->YP
i=1
J,= H'/InS

H' A Shannon-Wiener $§ %%, D & Simpson 844, /., N Pielou #6840, :XH P, = n./N, P, R 5 i FPAEY)7ERE H A S B
FIRESRE N SRR TP AR AR, S S BRI n, 5 | R M ARL
A SRR B PRASH Excel 97-03 , & 1% 22 540 Hr (i ] SPSS 18.0, i &I {8 1 Origin 8.5,

2 EHRE5S

2.1 BATHEEESSH

EATMAR RIS BAT FRG AT, — G R L T B AR S5, A 1 AT, R TR B B AR RR
TERATHR EAT IR R 727—824 #k/hm® ENZ RIEA B3 25 5 (P>0.05) ; B H &M (10 4F .20 4
30 4F) T RATARA 2 BE LA TE SEAT A2 R R R TR LZE (0 4F) L BTE N 20 .30 AR AR B N 3
BT 10 5£(P<0.05) o AESEAT Y% 1 Bt 2 8 7 AR BIR A0 2E 4 1T k25 3188 0 ( P<0.05)

W AT AR 95 25 4 () T B A, R B AT AR ROR I e 3 (b i 6 B, i 1 RN 1 R Bt 5
FAREF AR IR ALK, BT 2 BT MR 3, B 30 4R 1 BEAT BYSF 29 M 72 4 35 K T H A AR BR (P<
0.05) . 2 FELL EJESEATIZRIE R 0 4F (10 4F 3 KT 20 4F (P<0.05) , [Al i 5 3 /& F 30 4F (P<0.05) . #i
SEATIZRIN 10 420 4F>30 4, AR [R) 3 E AR 2 515 B K F (P<0.05) .

AN TR RS B AT RIS ST ATTE A BB AR IR T M2 i oA W&l 2 frzs , KL 2 sha] 6, B B AR 0—20 4R 1
AT M A% 43 A AR N 700 2520 A, WAL 1) A5 D % , 18 30 AE 19 1 BEAT A2 3 A D) AR IR M IE 25 430 A | WA s v
2 JE LA 3E ST R B AR 0 A W B B AERR A 0 4R 10 AE RIS A, B E 20 R IER 0,
HE 30 MM IEMAS SR (B 2) . LTI 43 WR BN B E 10 4R 20 4F 1 AT AR 2 BLIEZS /0 A, B
H 30 FFRBUNIEIRA A, BEE B FAERRAGIE N, B42 20 A (WA 2 WA R 228 3, RIV/INB AR AR 747 B o b
BRI (A 2) .
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Fig.1 Density and diameter at breast height of bamboo in different natural exclosure years
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Fig.2 Distribution of diameter at breast height of bamboo in different natural exclosure years
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Table 2 The important value of shrubs in different natural exclosure years
T m MW A= 3 M # A The important value of plants
Plant species Plant life form 04 10 4E 20 4 30 4E
111%¢ Rubus corchorifolius [SIE S 12.777 2.809 1.807 3.134
JEEE Rubus buergeri M 2 8.710 — 1.316 3.815
%41 Trachelospermum jasminoides b2 6.990 22.829 3.057 2.534
242 1 Ardisia japonica M 2 5.384 3.864 10.880 3.524
FEGE Rubus hirsutus b2 3.718 — — —
LLi#E Lindera reflexa re i 2 3.284 19.775 9.851 11.702
%% Camellia sinensis w2 12.0289 10.4810 0 5.7528
FH IR FEE Phyllanthus glaucus S 2.523 2.595 1.568 1.221
BALTF Glochidion puberum L 2 2.462 — — —
ISR Litsea cubeba [=ThAzs 2.301 — — —
HIMk Kalopanax septemlobus (SIS 2.223 — — —
21 Wisteria sinensis 7 2 2.213 — 2.194 —
/NI Smilax davidiana b2 2.202 1.088 2.876 2.960
BPHSHE Euscaphis japonica 7 2 2.136 — — —
W Broussonetia kaempferi var. australis re i 2 1.377 — — —
MEAR Loropetalum chinense L 2 1.366 — — —
[ 5 Serissa serissoides b 2F 1.259 — — —
KV%F Rubus pacificus Mo 2 1.259 — 1.783 —
WA Dalbergia hupeana (SIS 1.097 — 1.552 1.294
BRI Camellia fraterna LA — 6.849 2.562 1.251
ZRIEE Viburnum setigerum L — 3.114 — 1.380
WML Lindera glauca Az — 2.619 — 1.735
I AR Litsea coreana var. sinensis 7 2 — 2.284 — 1.451
SEMCILFE Parthenocissus dalzielii M b 2F — 2.248 3.845 —
BESS Ficus pumila 1 2F — 1.717 — 3.795
ARUEW Toxicodendron sylvestre T L 2 — 1.587 — —
B KA Nandina domestica i — 1.443 — —
214 Machilus thunbergii L 2 — 1.307 — —
R AR F I Hedera nepalensis var. sinensis M 1 2F — 1.136 1.043 1.815
L Premna microphylla Az — 1.115 — —
J& TR Holboellia coriacea A — 1.049 — —
4= B2 Fortunearia sinensis Az — — 10.457 6.891
IARAE Rhododendron ovatum Az — — 5.305 —
¥ 2K Eurya muricata [ S — — 3.412 2.586
K Cunninghamia lanceolata 2 — — 2.523 2.546
LI 5E Meliosma oldhamii (A — — 2.394 1.192
B Cerasus discoidea [=2 e — — 2.343 —
REVAR Ardisia crenata b 2 — — 1.452 —
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T2 T A AL M) T EHA The important value of plants

Plant species Plant life form 04 10 4F 20 4F 30 4E
KW MERE Celastrus gemmatus -2 — — 1.395 —
K7 Clerodendrum cyrtophyllum Az — — 1.378 —
FEKE Gardneria muliiflora b 2F — — 1.274 5.154
FER BB Lindera praecox T L 2 — — 1.137 —
BiZj B AR K Stauntonia leucantha [=ThAz — — 1.087 —
VYR AE Dendrobenthamia japonica var.chinensis Az — — 1.085 —
TN Acanthopanax gracilistylus T3 — — — 2.686
M- 5N Magnolia officinalis ssp. biloba Az — — — 2.361
WA Liquidambar formosana Az — — — 1.489
1EZME Tilia japonica Az — — — 1.242
KR Osmanthus fragrans A — — — 1.127
M T Kadsura longipedunculata M b 2F — — — 1.023
4 X Cyclobalanopsis myrsinifolia Az — — — 1.004

2.3 MR EAMY RIS K EEE

ARIEFERBAART EEFARY) (EEE=1) YF L EEHWE 3 R, A B EER T a1
P REAAEY) A A R BB SROKRE ARG S5 3K BAT BT B R . EE Ry 0 4E0, EEHAET 5 195
AR A 4 BEHH PR R PT MR EE R SROK B 10 AERHMR IR O 22 4 Mg R 228 AR AR I 26 R | Akl
AL EEF 00 AEM WA SROKRE | [ AT AR AR B R R | AR ARAL Y 7 A% 30 ARARY N A HEAT AREED  EAT
WA 4 ARARBEIR . WEE R T (04F) , & BHF(11.999% ) s PN Ak (9.252% ) 1) 5 B8 W] 5K
FHABEA, HFH N 10 5FRF, 24 (15.029%) A8 R 22 H(10.931%) A B 55 5% (10.785% ) 4 fll 22
(10.649% ) FEATARTR & di i — e EEAH . B B8 M HET,20 B SROKRH(20.159% ) |l 47 (16.065% )
FIAEAR B 55 0% (11.234% ) (Y EEZ{ARG R BN — K-, EHF R 30 4ERT, FE 207 (37.224% ) AT a0
PHA

R3 TRHBEERTEIEEREMNEEE

Table 3 The important value of herbs in different natural exclosure years

e i i 8 FHYFEZE The important value of plants

Plant species Plant life form 0 4F 10 4E 20 4 30 4
4 BHH Hedyotis chrysotricha HiLTH 25 11.999 3.238 — —
B HER Metathelypteris laxa i T 2R 9.252 7.534 — 3.941
RFT Lophatherum gracile i T 2 6.692 — — —
¥ EEH Carex brunnea b 1A 2 6.460 10.931 1.256 4.179
SRKFEL Oplismenus undulatifolius . 5.810 6.900 20.159 1.247
TFLRE L Carex breviculmis i T 2F 3.841 — — 2.489
AEIR B S5 R Athyrium niponicum b 2F 3.659 10.785 11.234 4.280
WI# & Liriope spicata i T 2F 2.962 — 1.691 4.659
LI HE3E Viola chaerophylloides HiLTH 25 2.763 — — —
3 Dicranopteris pedata b2 2.729 — — —
JKZL Polygonum hydropiper B 2.704 — — —
EAT Polygonatum odoratum [5ER 2.594 1.597 5.375 4.896
=M-ZE3 Potentilla freyniana b 1A 2 1.925 — — —
Wi H 2 Neanotis hirsuta b T 25 1.897 — — —
W47 Indocalamus latifolius b 2F 1.889 4.721 16.065 37.224
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F 2 FE A 7 Hi4) ¥ ZH The important value of plants
Plant species Plant life form 04 10 4F 20 4 30 4E
HUAE/NS R Iris proantha var. valida b 1T 2 1.778 — 3.000 2.331
FAIFENT Microstegium vimineum —4EA 1.640 1.690 — —
15 Houttuynia cordata Fa 2k 1.562 — — —
i3 Viola arcuata b Tf 2 1.548 — — —
4 BB Parathelypteris glanduligera b i 2 1.390 3.046 1.728 2.912
ZFHEEEL Carex heterostachya b T 2 1.250 — — —
W40 Lygodium japonicum Mo [ ZF 1.249 — — 1.511
BIERK Lysimachia candida i T 2 1.183 — — —
LB R# Dioscorea tokoro (5823 1.132 — — 1.026
AL E S Deyeuxia effusiflora i 1f 2F 1.116 — 1.653 1.724
WM EE Tricyriis chinensis b T 2 1.106 — — —
Tk = ik 5836 Aster ageratoides var. scaberulus i T 2F 1.037 — — —
XK1 Paederia scandens Mo b2 1.011 — — —
2 Ophiopogon japonicus b A 25 — 15.029 5.510 —
LAMELRL Carex nemostachys i T 2 — 10.649 6.516 —
23 Osmunda japonica b 12 — 8.247 — 2.516
IKAT Phyllostachys heteroclada A2 — 2.607 3.280 —
H1E B Woodwardia japonica Hh 12 — 1.972 — —
[ #5655 T 5% Dryopteris championii M b 2F — 1.972 — —
43 Smilax riparia b 2F — 1.788 — —
G LA Syneilesis aconitifolia Hh T 2R — 1.717 — —
L1 3585 B HR Dryopteris erythrosora i b2 — — 4.679 2.361
ZRHIR Comanthosphace ningpoensis i T 2R — — 4.067 5.258
FAY Pleioblastus amarus 12 — — 2.657 —
L3 Viola concordifolia i T 2 — — 1.724 —
Fetl Reynoutria japonica b THT 25 — — — 2.783
BE Y Lychnis coronata [SE — — — 2.301
YIT 5L Ainsliaea kawakamii o 12 — — — 1.289

2.4 T HEARFRARZEE 5L

AR BB AEBR BATAR T BEAR ML BEFE L Simpson , 254X Shannon-Wiener 115 FEFE 2L Pielou 41l
4w, WNERPATHL, HE 10 4B BT T HE AN Simpson 48 #E #EALF HALAK S (P<0.05) s FEA
Shannon-Wiener F5 £ R B A 20 451 30 4E AR 73 1 2 5 T 10 4 F0 0 4F (P<0.05) , Pielou F8E0 MR A 0
AR ERT 10 4E 20 4EH1 30 4EAIAK > (P<0.05) ,10 4F 20 41 30 4R (A1 AEZE DL 5 , W AE L BRAE 20 4F

R4 EREMSEEIEY

Table 4 Diversity index of shrubs in different natural exclosure years

HEFER (R R Z R B AR AL
Number of years of exclosure/a Simpson dominance index Shannon-Wiener diversity index Pielou evenness index
0 0.947+0.015a 2.191+0.155b 0.519+0.037¢
10 0.886+0.028b 2.225+0.143b 0.626+0.039ab
20 0.952+0.012a 2.671+0.097a 0.658+0.024a
30 0.964+0.009a 2.541+0.112a 0.585+0.026b

M5 T B B AR BRI K SRR Simpson FE AR B N R0 RS IR E R T 10
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AEFN 20 4 (P<0.05) , [AIRT i 25 T 30 4 (P<0.05) . ZAE M4 5L Shannon-Wiener 20 5 MLZE (0 4F) 1
Mo 2 m T HE 20 4E LU IR (P<0.05) AR E BEERE M Z R A RE, AREE 10 FEARRNY
SJFEFREL Pielou f 25 5 T HAUMSF (P<0.05) , HEF A 0 4 F 20 AR5 th R A 1 5] BEFE AL Pielou X i 2
FT HRETE N 30 FE B (P<0.05)

R5 EFEMSHEMEIEY

Table 5 Diversity index of herbs in different natural exclosure years

HEFEMR LR LRV EL BI5] B a 4L
Number of years of exclosure/a Simpson dominance index Shannon-Wiener diversity index Pielou evenness index
0 0.955+0.011a 2.699:0.106a 0.649+0.026b
10 0.918+0.017h 2.478+0.114ab 0.791+0.036a
20 0.903+0.022b 2.277+0.136b 0.663+0.039b
30 0.844+0.027¢ 2.149+0.158b 0.568+0.042¢

3 WiRESR

3.1 AREE X BATIRIT LR B

ENTMEEE RS B E AR TN, 7 AAREE AT, S AT 1 BEATRREOR S &
BB ARAE, 2 DL E TR ST AT BRI, B 20 AR5 AR E .

| FEEATRRECE AN R B AR BRI A 5 25 57 . R B R DR W L2 BATMEE LAY 1 FEAT 32 A\ R e e 1k
B %, — AT B R 2 800 #&/hm* . HARENE 10 )5, BATARE S 3000 #£/hm*, 1 FK B S H TR
BRI, B AT AT M BE TN, 1 BEAT A4 %% b SR AR PR TE 800 #&/hm?®, Bl [ SR B B BRI iE— 20 2B K, AT
BT Al ST ORI I A M PR A BAT B S 58T BT R S A TP

2 JELL S ST AT W NG E R A R R B ATARGE R E R U B = A SR Bk 4
BELL BB EAT, AR 3 B LA B BAT, B 1 BEAT AN, LR A AT R 2—3 B, % K ZY4E 1600 #5/hm’®,
AREEM, BN AERAHEZ A TR, BT TR 1—6 FEWESrAT, B L% i Bt e, WE
HARE B AR At — I K BATAR N A A PR R J6 B, 5 B T 2 B DAL A9 3% S AT K R R O e A
FHRE , BHAEAR LR BAT AR B 0

BTV S8 W72 B 1 5 B[R] A ST A0 T R, B/ NIAR BAT RIRRE S BAT Bk 1 LU B2 G K, =AY
Bt TN X5 F 5 AN BRI 45 AL, B2 57 A% BRI, B AT Y AR T80 BAT -2
BN A BRI e A R A IR A R R, S RECEAT iR PR MBS R TRENEENE,
HAREE 20 45 BATMGE BN B 22 5 (B MR R A SR EE 30 4F 1M B35 F 20 4,
3.2 ARBEX BT T DRSS SRR

BT YRS RNE AU e A . Hoh EEE R Y (R 2—3) s 50 B 81 &, sk
94 Fh, Hoh Bl Ty 42 BE 72 JE 84 B B THIM L BL LB 1 Fh BB T BL 8 B o B, EIE4ERRM 0,10,
20,30 FBATHT BEAFNIEIT AN 68,35,58,77 Flt, I AR Y AN 43510 64,23,31,44 B, FEREYH
BERNERLE S ARE T ER/NTET 20 ) ,3X 5772 5 AN RIBF 45 AL, RIS B A8 T4k
AR TR PR R R D B A N R R RN 30 4E>20 4F>10 4F, BT
FEA FAKH Y FP IS 2 F i R] A SR in . P LA Y [ AR B B R A M R R R —
FEE BN

TEBF R IS — M ICRREAR  TEA EF AR (10 48 20 47 30 4F) T #AA 85 B 20, MTEH &
B OAE)MART IR EZEARAL, FREZWHILEE T2FEAEEA, EREE, —BE KA LA T,
FR A JZURIE , HHEIR AR B s AT Y L BN AR 2 P AT RS B B A R I K, L

http ; //www.ecologica.cn



34 FEMIRR A5 BT AR BRSBTS R AL ) AR P 1 R ) 929

Thim, B E 30 4R )5, HAA M1k 37.224% , &% B BL iy 4

MR ELA i i BT AEARREAR 42 0.5—1.5cm, —A- AT - FAS L - SRR
By o o o v AR e Atk o WA
TG 5—22¢m, 5 1—1.5m, e R E 055 2m, % + 15 20 - o WA 13

BURART™ B9, S0 i 52, vl e 14 | Ll A o 2
AR A K 2E 22 X I R KA R R OR
e, BAE R HEACREA  Hobk e | 55 FEAE M SOG4 )y T
AR, e Jimom . PR e AT 22 e U
M FA B KB E BT XA

2 3 Prn, bR B2 R4 R 2E 7 X
A3R S PR TR (R AE M b AE M A R A — 4
AR ) TR AR R 45 28 0 AL EE 2 Y AR Ak : " " "
—ETREE L RERIM T B ARE TR T W HEAER
{:‘ﬁz Eﬁ 7‘7[’@ ( [zl 3) i Number of years of exclosure/a

a3 vl o 2E AR Y E BT AR R 3 EMHTAREERTEREMEEETLER
QQBE E@Eﬁﬁﬁﬁ%ﬁﬂg%i& , ﬁﬁﬂ"liﬁﬁz{iiﬁ% E/‘]i Fig.3 Changes in important values of main shrubs and herbs
g {E )”JJET;X‘ Ji*% '13 ‘j:],é % i {/( ’ Jﬂ: &l‘g ﬁf ﬁiﬁ $ *E %Tﬂ? i ﬂ‘ under different life forms under bamboo forests
B R 30 AERTJLTLail , HEAKE Y ) ZAE AR LA A
PO NI S S =Y V=7 W7 N g [ AN 0 o i = = -7 N £ = N Y

RERR ) 1 2 1 B — e R R AR T X RIS 4 B8 ), AR EE AT ZEMS H AR Ak,
TR R AR N 25 5 He 32 G B i S AR AR AL T B R I AR Y v A S D B B R BE R, K
HARERE AR D, o MR B RS O, O RSB W R i, 30 A S 52 6 A BRI AR AR B T S S TEATAR R
3.3 ARBBE X BT Y ZHEFR S

LA EEFEEL Simpson , Z £ H8 L Shannon-Wiener F1345) BEHE L Pielou 55 22 FE M 8 500 LU AE AR5 B A
Y ZFEMEE O, RN F I F B B THERZME A Z Y i & RE, BHEN 10 FWEBMIHRST
TR Z PR EEFE 2L Simpson i F AR T HABMS . FEIZ LB BB FAEFE L X L A E AR, N 1
ALHL, A LA B 10 AR BOART J P i = i S22 (A, HAE 530k 22.829%,19.775% , HEAR ZHEVEFR$L
Shannon-Wiener 7£ 3 7 i B2 i KARRI N ST+ w1 5 FEAR, Horh DL R 20 AR MM ik, BifE 3 B R) Y
E— 2R VEAR SR IR B H, R R T B A B R N B — 2 B, PR PR AR T O =
R TR] 1) 5 50 T R B8 IR T A A (0 A 20 R B 5] BE R B Pielou Fifidt 75 41 B A4 4iE < S0 18 K i
JEFRAR 0 4EFIENE 30 AR RYMK T FEARIY S EHEEL Pielou BUE, XAl fESE T 0 4EF1 30 4R AU R AR M Fh
B S B B S SR A T, = H'/InS TPEYSMRE InS HLEK , 523K Pielou $85UE M TR, X5
I 3 P25 N B BIFIE 45 AR, R A i 4 ) BEFE B Pielou 5 2 REVEFE %L Shannon-Wiener 5 E ARG, 54#h 3=
WS RAHSE ) g BT, FAREE AT AR BT AR A 1 Z AR R A A
REH  HEATE Z RS B2 — e FRIE N iR,

FEAKE) A 3B 45 5 Simpson BfiEEAF B B3E T T B, FEAAE D R 0 B4 (R O 35 s e 21 o v
B B HAERA 30 AERTTEMT A XS ZREMEHE L Shannon-Wiener i ffi & 1 7 B 8] (%) 22 4< 1717
BW T B R EAA Y 2K S B ER R RAEE, 5T EHEEL Pielou 53 H 4R FR AU 2 FAHSCHY
KA, WEEBWIT, EAMYREZEE R A RS B85S | A P Fh 2 B K
N N R e R e B el = 1 K961 o R % B 8y N oy V0 s i ol NP O B/ B O 2
BRI SN B Ay U T I ) S S B R BRI, AR AR R, A D BIGE IV BE T 5R  FR T DUIAEARR K

60

W
S

B
(=}

w
(=}
T

HEH
The important value/%
e
3
T

(=}
T

(=}
T

http ; //www.ecologica.cn



&t
i

930 H Eire 40 4

AR, B X RFAA fAR

22301k ( References) ;

[ 1] #TE, PR, X%, skid, 07 8. AR SR N TR AR B AR SR, A%, 2014, 34(15) : 4313-4323.

(2] FEIW, Sl (ivaee s Bl o 28 KA [6) SR B B I 0 b 2 AR PR I LU A0 # . R B 55 BB 24, 2009, 18(3) : 56-62.

[3] MRS PFZHMES A TASREREMERDT. B4R, 2003, 14(6) : 853-857.

[ 4] 52, XK, (i, Mk, W igr kRN TARE S i b P Fh Z RerE s b, B A 2440, 2004, 15(8) : 1301-1306.

[5] R, BkH. BIMEERAT M LR EERG M. ma Mol K2#4 . ARBAIR, 2016, 40(3) : 108-114.

[ 6] BkRe, B, AR, SBM, FBRN, 254, KM, FUTRERIZE 505X B AT AR IR 3 02 2540 T R R B s . R A 25 2

12, 2018, 29(2) ; 467-473.
1 WA MOT . Wil BRI A S TR E A 5. WL H 4, 2018-01-25(12).
] WITTS, MR, 2TV, A, BT AR AR T K AR o A BRI WAL R, 2013, 33(5) : 52-56.
] KR, SRVLAE, SEIER, MRS, #F R, RFZE MM YR ZREERTSE. ARl BRERTSE, 2007, 20(5) « 615-621.
[10] k&P BAARY I At R T T35k Uk AE AL D] N . ARELR AR, 2003.
] ATZE . ARZER BT T A A B RO S T35 5 S R AT [ D], dEa: PEMEAFEBFTERE, 2000.
] OERICEE, AW, SKETe, ZEHIEE, BRKE. SOEREE BT Z R RS . UL AR R 2R, 2009, 32(4) ¢ 46-52.
1 KR, TR, B, . RESE W E A N BT YR Z R R A, RS, 2003, 22(6) ; 1-6.
] OEEHRE, W, kM WA BT AR AR R T, IR IR, 2017, 15(2) ; 10-14.
[15] Z=fE. RET kAL ST B SR, REZ ), 2015, (14) . 4-9.
[16] EHER. mBEEE AN A A i . SRR 541, 2015, (12): 28-30.
[17]  Wakfe, sk3o), Rae, X, wEE, . BE SUOEREXTBATARAER TG m. ARG, 2018, 16(2) : 7-10.
(18] 3k, HWEnfl, HEMSC, TARFE. e AR MAN AR 7 i T s A ) Rk 2 R PR R, PEILREY) 24, 2004, 24(7) : 1165-1172.
(197 XIBEEE, kM1, skardk, Z004F, Bog, MRthme, 2203y DoRse,) 4, mER, . HEFR EER RS A S YR Z
S, HEARAR, 2016, 36(16) ; 5150-5162.
[20]  EF, Moiiale, JulEls, skE, 205, FLER, AoKo, TAaF, HUE, B MRt BT IR SR E Z N OC R, Bk
v B4, 2018, 46(7) : 106-108.
[21] JFaid, 54, G8, L, M, B RRESREE AT BTG 2Rt n . TR, 2017, 15(6) : 1-5.
[22] BRBET, kg, E=0k, SRR, Bk WEADRPERYIEIETE. P EBF AR, 2009, 28(2) : 46-49.
[23] RWEH. mRIEMEA IR A S L REE. Ak, 2010, (5): 95-96.
[24] M2k, wR&FTE, E2E. IR ET 5 F SRR AR, RN, 2011, (2) . 26-27.
(251  Hubk, HRE, 2288, B, HE6, RRWL PR IRAREAZ AR N TR A1 SR T YR 20 5B, R 3 IR 5 3R B3R, 2015,
24(2) ; 88-96.
[26] FHOR, BRER, A EIE, XBSH, RAHE. AR RSN T Y 2RI, AL B5E 5, 2013, (4): 1-6.
[27] HuiF, SEWE, TR, BRRZ. U5 AR R Ll XA RETE 2R ot 1T/ B 5 BRI R 2 RE P4 4. RS54, 1995, 15
(3) : 268-277.
[28] Zkfnfdk, YL,

pe

Bk, LR BITHRYF SRR 0. AR BESAA, 1996, 16(1) : 5-8.

)

http ; //www.ecologica.cn



