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The dfects of anthropogenic disurbances (thinning) on plant species diversity o
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Abdract :In this paper , we suded the irfluence of anthropogenic di sturbances (thi nning management) on the species diversity of
underdory plants in Rinus koreansis plantations in eadern Lisoning province. Invegdigations were conducted by edablishing
sanpleplot in the experimental dtes (20 m x 30 m) . Production of trees was edimated by measuring tree height , DBH and
camopy width in the experimenta dtes under different thinning intendties. Diverdty of underdory vegetation was surveyed by
sanple plots method in Soring (the midde ten-day in May) and Summer (the lag tenrday inJuly) . Two sarple plots (1m x 10m)

were edablished in each experimental dte aong the hillsde for surveying the plant ecies, height , abundance and coverage.

Based on the caculations of a-diversity such as Snpson index (SP) , Shannor-Wiener index (SW) and Adouindex ( PI) , we
andyzed the ecies diversty of underdory plants in Pinus koreansis plantations. The results showed that anthropogenic
di gurbances had dtered the undergory light conditions, inproved the growth of vegetation, and inmpacted obvioudy the ecies
dverdgty of higher vascuar plants. The nore the digurbance dendty enhanced, the nore plant goecies and quantity increased.
There were 2 — 4 times eciesin dl of the thinned plantations nore than those of in the control plantations. The richness and
dverdgty o plant gecies were dgnificantly higher in Pinus koreansis plantations with dfferent disturbances than those in the
oontrol plantations. Anthropogenic disurbances changed the conposdtion of undergory plants, and the mutud plant pecies
increased with the digurbance intendty enhanced. In addtion, both the mutud plant ecies and andogcd codficient in
d gurbance plots were higher than those of the control plots. Overdl , the results suggesed thet anthropogenic digurbances not
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only inproved the biodiversty of undersory plants, but kept on the fores ecologica bendfits (e. g. , water conservation) , and

poss by pronoted postive successon o Pinus koreansis foreds as well .
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Table 1 The basic gatus o the experimental sands

Type DBH(cm) Agpect Ste condition Hevaion Sand densty( /h?)  Reatively light intengty
A 31.36 N 540 420 11.70 %
B 30.98 N 540 530 10.89 %
C 28.57 NE 530 580 9.03%
D 26.3 NE 530 730 8.05%
E 23.5 N 540 980 10.45 %
F 19.8 NE 550 1360 7.47 %
A: 69 % thinned plot ;B : 61 % thinned plot ;C: 57 % thinned plot t;D: 46 % thinned plot ; E: 28 % thinned
plot ;F oontrol plot ; the same below
[13 16]
R, =S

Snpon (SP)  Shanmonwiener (SW)
sP=1- Z(Pi)z;sw:- 3 RInPR

Heou
Jw = (- § PInR)/nS; Js = (1- Z(Pi)z)/(l- 1/9)
Alatao
A=Y S (R) -1/ [ep(- § RINR) - 1]
,S , P
Srensen
IS = [2C/(A + B) ] x 100 %

A A ,B B ,C A B
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: ( 2
135% 1321 %, 115% 328% ,
4 (<10 ,20 50 /50 100 ,>100 ), 50
12% 18%, 10 33% 60 %,

4% 17% 30% 48%, 0% 10% 14% 26%
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chinensis) , ( Rhamnus panifdia) , (' Sambucus mandshurica) , ( Spiraea alba)

( Fraxinus rhynchophylla) 1 ( Pinus koraiensis) , (B)

, ( Euonymus alatus) , ( Crataegus pinnatifida) , : (O

6 ( Cdastrus orbicul atus) 1
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Table 2 The digribution o plant speciesat Korean pine plantations with different densities

<10 10 50 50 100 >100
Totd nurber Number of Nurmber Nurber ( /2om?)  ( /2om®)  ( /20m?)  ( /20mP)
Hot Seaon ) o woody  of herbaceous Lessthan 10 10 50 50 100  More than 100
o plant Jecies . . . .
plants plants ecies ecies ecies ecies
A Sring 1262 60 6 54 34 19 4 3
Summer 1895 53 6 47 21 22 6 4
B Sring 1318 51 5 46 < 1 3 3
Summer 5727 58 5 53 33 16 5 4
(63 Soring 1150 44 5 39 24 13 2 4
Summer 2233 4 5 49 24 21 4 5
D Soring 6205 42 2 40 28 10 1 2
Summer 4588 41 3 38 21 12 4 3
E Sring 3925 47 2 45 31 12 2
Summer 3797 56 3 53 29 19 6 2
F Soring 489 14 14 11 2
Summer 403 19 1 18 14 3 1 1
3

Table 3 The main higher plant species, abundance and coverage at different disturbed plantation

Hant name .
Section,
Hot i Qoverage genus, secies
Whole woody plant Abundance Main herbaceous plants Abundance
Fraxinus rhynchophylla Un
Euonymus macroptera Un Micrastegi uns vimi neum 0393
Schisandra chinensis Un Dryopteris crassirhizoma Qp?
A Rhamnus panifdia Un Pdygonum lapathifdium L Cop1 0.9 36 50 53
Sambucus mandshurica Un Polygonatum sibiricum Cbp1
Spiraea alba Un Qydne sga opt
Pinus koraiensis Un
op®
un ' L] 2
Un Polygonatum sibiricum Gop
B Euonymus alatus Un Rabdosia japonica var. apt 0.9 3% 52 58
Crataegus pinnatifida Un glaucocalyx Qopt
Vida acuminata Ledeb. Qpt
Un
Un ' ' ap®
Cdast hiculat Un 2
c rs oradals o Jdfersonia Barton @ 0.7 3 50 5
Phryma leptostachya  var. @p
Un . apt
asiatica
un
ap®
D Un Oxa?lis (?omicul ata O)pj 04 % 38 0
un Stdlaria dichatoma Qop
Impatiens ndi-tangere Q:pl
p®
u : : i
E " . . . 0.5 % 48 56
un Vida acuminata Qop
Rubia cordifdia opt
Gircaea cordata
Qp?
Qop?
F Un Krascheni nnikowia 1 0.2 17 19 19
sylvatica (;1

s Convallaria mgjalis

(A) , 29 43 46 , :
; (B) 31 47 53 , ,
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Fg.5 The dfectsdf human digurbance on domination degree index



11

( 3763
4
Table 4 The community species and resemble codficient of species at different disurbed Korean pine plantation
Sring Summer
Hot A B C D E F A B C D E F
A 63. 64 71.15 58.82 59.81 32.43 57.66 69. 16 62.37 62.39 36.11
B 35 63.83 69.57 61.86 34.38 32 58.93 69. 39 61.4 36.36
C 37 30 53.49 57.14 31.03 37 33 57.45 65. 46 38.36
D 30 32 23 69. 66 39.27 29 4 27 60. 42 44.07
E 32 30 26 31 39.34 34 35 36 29 42.67
E 12 11 9 11 12 13 14 14 13 14
, Resemble codfficient a the top of table, community ecies & the undersde of table
5
Table 5 The common species and codficient of similarity at different digurbed Korean pine plantation in spring and summer
Hot A B C D E F
Qodficient of dmilarity 72.57 77.06 73.47 82.93 75.73 84.85
QGomnon ecies 41 42 36 34 39 14
4.1
[21,22]
40 L 1
4.2
[23]
[24] [25] [26]
[20]
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