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Abstract; The evergreen broad-leaved forest ( EBLF) , located in the subtropical area of East China, is one of China’s
unique vegetation types, and also an important center of global biodiversity. However, because of human activities such as
urban development, highway construction and land reclamation, most of the formerly continuous EBLFs have been damaged
and become fragmented. To understand the patterns of plant diversity in the fragmented EBLFs, we selected six isolated
fragments of the typical EBLFs in the mountain ranges at the boundary of Zhejiang, Fujian, Jiangxi and Anhui Provinces in
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East China. The six fragments are of similar age and have similar habitat conditions and constructive species ( Castanopsis
eyre; and Schima superba). For each fragment, we set up one or two transects of 20 m wide and 50 — 155 m long
(depending on the size and shape of the fragments) from the edge towards the center of the forest. Each transect was
divided into 5 m X5 m quadrats and in each quadrat all vascular species were recorded. We measured DBH, height and
crown diameter of each individual tree and coverage, average height and number of individuals of each shrub and herb
species. We found that ; (1) In the six EBLF fragments, total number of plant species were 69 — 142 ; in the tree layer,
species richness (S) was 24 —39, Simpson index (A) 0.7932 —0.9319, Shannon-Wiener diversity index (H') 2.4108
—3.2018, Pielou’ s evenness index (J) 0.6676 —0.8132 and Gleason index (1) 4.5816 —8.2098; in the shrub layer,
S was 45 —120, X 0.8309 —0.9558, H' 2.6257 —3.7902, J 0.6082 —0.7903 and I, 10.0216 —17.2786; in the herb
layer, S was 6 —23, A 0.5073 —0.7639, H' 0.8783 —1.8802, J0.3822 —0.5771 and I, 0. 9646 —4.2871. (2)
Composition and diversity in the shrub and herb layers varied greatly among the six EBLF fragments. Generally, S, A, and
H' were the largest in the shrub layer, smallest in the herb layer and intermediate in the tree layer, whereas J was the
largest in the tree layer and smallest in the herb layer. (3) Human disturbance and size (area) of the fragments were two
major factors impacting plant diversity in the EBLFs, especially in the herb layer, and fragments size also affected species
number per unit area. (4) Along the transects from the edge towards the center of the EBLFs, mortality rate of the woody
plants gradually increased in the first 50 m distance, declined in the second 50 m, and kept stable after 100 m. Species
number per unit area was significantly positively or negatively correlated with the distance from the edge to the center of the
forests. The property (i.e. positive or negative) of the relationships depended on fragment size and also on whether shade-
intolerant or shade-tolerant plants were considered. Moreover, abundance of lianas was markedly lower at the edge than in
the interior of the EBLFs. The results support the opinion that plant species diversity was significantly affected by both
distance from the edge and interaction of fragment attributes. We propose that changes in herb richness and liana abundance

can be used as indicator of fragmentation degree and edge effects in the EBLFs, respectively.

Key Words: evergreen broad-leaved forest; habitat fragmentation ;plant diversity ;edge effects
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BIREIDT I SR B AR —" . NI Z R AR, F LSRR B RENYFE R
TR,

W F M ARR R b FEHPERRY — HED O RAERE R E WP # X A e 1
3 X E R ERE 14, B4R KIRA ST . A 1 X A Y 2 a2 5 B A R R %
FEREEKMEM, RS, PSR sy ™ BT IR, B8Nk & bk
AR B AR R AR B 5 10 B, 2 X MM R R G U R E R AV E T B E TR,
HlRE R,

Xo | ] 3 e S L 6 A SR B A LR B Y B R R AR R T HEAT T R A, R R AR B A A X i
M X Wb B B A L R 5 R L BB R ) B RE DR , LU R AR R P AR (BRI
VIR T LA R B AR X BRI AL 2R
1 WA

BT H S T3 ) 3% e s AL L i (27°32. 7617 ~29°37.179'N,117°32. 516’ ~119°04. 035'E) , iZHu A7
TRERTAGRIL EBEM , B TP R, FE 15.6 ~18. 1C, B A (1 A) R 2.7 ~7.9C, &HA
¥R 27.0 ~29. 5C , K & 1396 ~ 1849mm, BE5F HERWMELE JEBEKAE BEKA EREF, 1K
FERLIE AFIEMEE,

2 MRAE
2.1 FEREMAREHE A

ARSI T 6 A LB H AR AR WV E S ST, X 80 T IS s AL 3 B B e S B L, LR R 2K
B35 Ky EH Ak ( Castanopsis eyrei ) - faf ( Schima superba ) B, V& 4= S AH DL, ARIE I TE 70 ~ 80a, ¥ IR 7E 815m L)
T, R, B Wi ER 2 MR (RAERENR 1 i) . Hd, B uRILER T BAR
P EREHA TR X B S0 X, 0 L ULR B R AT T, SRAIRER TR F A A, B Ak
Z-MRPIE ], $h%k ( canopy dripline edges ) LA TR 5& B ARG RE 5 M A, MK BIAK P9I B 20m 38,50 ~
155m KN BRI RSB BARHEH (AR EREN NBE) 6 MHHAIRE 10 £H5, MHA A 1000 ~
3100m’ , FHEH XM EI N Sm x5Sm F/NEET T 25 o’ B/ME T AT . AR B ARIEE, T
FR& R RE SRS A EAR RAEYNIC RS R SR R E R AR, A, BRI
Z BTG MR I IR L IR E R T

£1 REEREH AR FSE
Table 1 The characteristics of fragmented evergreen broad-leaved forest

355 Plots No. I o m v A VI
s WRIIES T gyt TEXHE IR ZPFER BRI EE kL
Site Zhawan Zhangwan Baishanzu Wufengdong Zhenzhushan Jiulongshan
ZHE 28°49’ N 29°06’ N 27°40" N 28°50" N 29°10’ N 28°21' N
Latitude & Longitude 117°40’ E 118°07' E 119°15’ E 117°47’ E 117°30’ E 118°52’ E
¥#§3% Elevation(m) 280 550 780 491 510 814

2
FRBETR (b’ 80 20 150 1.7 2 50
Plot area
SR ERM ARt KA =H =H FeA L b 4hpk
Surrounding landscape Cut-over land Cut-over land , Cropland Cropland Cut-over land Juvenile forest
3 1] Aspect N W 75° NE 20° S W 70° N W 40° S E 45° SE 15°
3 Slope 32.5° 35.0° 20.0° 29.0° 30.0° 37.5°
TR R a3} ek a3} a3} - EAR:
Soil type Yellow soil Red soil Yellow-red soil Red soil Red soil Yellow-red soil

2.2 HYZHENETE
TEA R AR YT B B, 3R B im 4L 35 ( Rarefaction technique) , BEAMRE Y5 £ 4

hitp : //www. ecologica. cn



1140 £ K5 % K 28 %

P BT RO )2 AR B DL R I 1k R DL B SBR BE ) , AR SR W07 = B B2 45 38 Gleason 18
¥ \E R M (Simpson $54(, Shannon-Wiener $5%() il Pielou 357 18 B4R HATRIA ™ o BI85
AR HA

()

(1) E(Sn) =5 -
(})

KA, E(S,) g AR T YIRp R B B TREIE, » 9 BAR AL IR T 40, N 9 R s e ALY SRR
75780, N WA EAR EAL B RE TS P 58 & W0 BT 5 ORI %o
(2) Simpson 84K A=1- ipf

i=1

(3) Shannon-Wiener 5% H' = 2 P,InP,
=

K, P, =N/N,N, 1885 R MASIFE Y Ni = N

(4) Pielon W5 8% J=H'/InS

(5) Gleason $8%% I, =S/InA

X, S AYFEE A REFTER (),
3 BRESH
3.1 AHENYHEERE

RARBAMEIR B T & 5 ik 5 G HboRE s 40 M5 (ETBLU 1000m™ ) R/ 5b 2 B B8 (0
R 2 FR) IR 69 ~ 142 i, Hep S ARYpFp N 24 ~39 7, FEARYI BN 27 ~ 64 B, AW RN 6 ~23 7,
FEARYIT R 6 ~14 Fp, WLEH , RAMEYFEEAEE, T 5B YR B8 75% LU b, AR
AYFPFPRNAETRZ o Mo, SHMER — SR EBWREMY . BEATAMEAEAME TR EER
(P=0.33) HERE 3m LTI ARGH ML EHREEARS, FTUERBHEHEYER, 6 M2 518
65.45.72.,120.,54 FF0 63 FF , iR TITARE

£2 REAFRANAFEHEDDHEAR

Table 2 Plant species composition in the six fragmented evergreen broad-leaved forests

s FrARFEL TEARFIEL EXFE REA %L LEIeY 8
Plots No. No. of tree No. of shrub No. of herb No. of liana No. of species

I 24 34 11 14 83

I 28 27 9 12 76

m 39 36 6 8 89

v 39 64 23 16 142

A 27 26 10 6 69

VI 37 36 10 12 95

3.2 LR SRR S HEARE AT
Y E R R EIMURE ME B SN EZSR, R RARR EREMER R EY AT L
HEMTHERARENR, WRAYTEEZ S B 3 MRERNRR. AYMHEEE LSRR —
B, AWMRINERE > TAR >EXRR BEYSE EMRIAFTARE > ERE > ERRINES Fix).
[t {5 Simpson $5 %0 Shannon-Weiner $880R R FEE I IR 2 FE0:, IR SR B B S5 R — B
B (U2 3 fr7n) o FrAE R RS HRHL(5/6) TR B R E AR BUNEARR > o KR > EAR, By
EARBARE T RERAKRNGE, EYMHEZEE LS WRARRR , BREHFFBE(P > 0.05), HHME—F)
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SRV SHEMI(BRZIRIL) , A YR ZHATERINTIAR > BAR > ZEARR, F HEREHY)
TP 2RI RO TR B 6 MR P BARE o B XHER B IR R L BOR AT BB R A B, NN
TREHEHIFHH—NEZRE, PR PR | REZAET 2 W ILEE A RRERK,
EFRZABRBIR ., FRZ B ZF ARV TR BRWE, 25 R—ER S MM TR
168.46% , 260.10% , 289.50% , 962. 88% F1 162. 64% , Wi AR AFH YK FET- R AFE R EH Z M E TR
(Pearson HHCHRB 9 - 0.902, P = 0.014, n = 6,U13K 4 FiR) o A HER N AEE I BER LB,
BT EARMEARFIAZIE, T BOCER SR (BEE) ERAEE B T %N SRk
B Ko

®3 AEAERAMNRREEERANOHSHE HIENEEE
Table 3 Species diversity, evenness and richness indices in different layers in the six fragmented evergreen broad-leaved forests

b3 =2 B Simpson 5% Shannon-Wiener $5 % B BEEE Gleason $5%{
Plots No. Layers Simpson index Shannon-Wiener index Evenness index Gleason index
I FrARE TL 0.7932 2.4108 0.6676 4.5816
HEARE SL 0.9210 2.9676 0.6611 10. 8512
EARE HL 0.5356 1.0891 0.4383 1. 4468
I FrARE TL 0.9190 3.0193 0.7535 6.4886
HEARE SL 0.9317 3.1674 0.6582 14.3676
EARE HL 0.5816 1.3799 0.3822 4.2871
m FrARE TL 0.9115 3.0418 0.7557 6.8724
HEARE SL 0.9309 3.1887 0.7122 10. 8512
EARE HL 0.5294 0.8783 0.4224 0.9646
1\ FrARE TL 0.9095 2.9362 0.8132 5.7118
HEARE SL 0.9558 3.7902 0.7903 17.2782
EARE HL 0.7639 1.8802 0.5771 3.7127
v FrARE TL 0.9181 2.7819 0.7956 4.7538
HEARE SL 0.8309 2.6257 0.6082 10. 0216
EARE HL 0.6378 1.6348 0.5770 2.1842
VI FrARE TL 0.9319 3.2018 0.7642 8.2098
HEARE SL 0.9444 3.2762 0.7299 11. 0708
EARE HL 0.5073 1.0978 0.3875 2.1147

I YR S S S MR I ERE REA TR DS T (M03R 4 B R B, Ao T3 (AT 3 X
BB TR 74, : <200m 238,200 ~500m S5+, > 500m Sy 8% 58 B 1] LA 58 1 B2 e 2 S oK = B9 Y Fb
EEE, R S KSR i Bifr R R B BB (Pearson X R % r, = -0.87,P <0.05) ,3f
B AR EBRE MY 2R R 52 7 R B MUY 52 M, SR AR 20 M B 6 B B BT 20 Ao i e
1, Wi PR S phd B B T b B A AR AR B R (W3R 3 ) o FEAREYIF ZHME S R E Y
FET- RTINS, R W E0E R, RAAE YT RBAK(r, = 0.90, P <0.01), Wi Bi{LBERERR
EZ— B R BT E AR, AR R Ry B3, i BT E RN, E AR R B RS EEE (r. 05008

-0.86 F1-0.82,P < 0.05),
3.3 %N

FEMRS S0m KITEREIPY ,6 ™) THIFh £ B R BEE MG BE B 3 i 2 3L 3 MR B ZE el (s 1) .
F— 151V 5 VI S )5 i3 5 B RS B 8 3 b i 3 hn (1 5 1 W7 Ak S0m FF4R) ,JF HA R B
#(P<0.05), HAPHRR/AN(L Th ) i IV 5 1 Wi (HE6HE XU ) B2 T AP P BOH e A 8 (A %k
K) (AN 1D FoR, & E IR N y =0, 78x +137. 80,R* =0.43,P =0.04) , =, I Sf V S+
B I REAR G BE B B3 A S i S, (B3R B2 (P >0.05, 4n& 1B A LE BroR) , T BaX B~ A Wi AR
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%, 4 5% 20hm® 1 22hm’*, S5=, WARECKH) L5 7 Wi (JRICH LA 150hm® ) H7h 3 5 B HE B AR R EE B 1)
WIMBEER, BREERERBHRE, BB TRE,

F4 D SEERYE M B1EXE
Table 4 Correlation coefficients ( Spearman’s ;) between species diversity and forest-fragments attributes

TH’ TG SH’ SG HH' HG WPMD HPAC FA DI
TH’ 1
TG 0.89° 1
SH’ 0.42 0.39 1
SG 0.21 0.02 0.82° 1
HH' -0.05 -0.41 0.26 0.64 1
HG 0.27 0.03 0.43 0.81 0.69 1
WPMD -0.29 -0.28 -0.90** -0.79 -0.09 -0.38 1
HPAC 0.43 0.32 0.42 0.64 0.15 0.78 -0.58 1
FA -0.03 0.20 -0.18 -0.56 -0.86" -0.82° -0.05 -0.29 1
DI -0.65 -0.87*° -0.15 0.36 0.57 0.40 0.42 -0.19 -0.34 1

* Z R PF Significant difference(0.01 <P <0.05); * = EFHR B 3F Extreme significant difference( P <0.01) ; TH’'; 5t A2 Shannon-Wiener
FE ¥ Tree layer Shannon-wiener indices ; TG ; 77 A& JZ Gleason 5%\ Tree layer Gleason indices; SH’ : ## /K JZ Shannon-Wiener 3£%{ Shrub layer Shannon-
wiener indices ; SG : A 2 Gleason 3% Shrub layer Gleason indices; HH' ; Ei4x 2 Shannon-Wiener $5%{ Herb layer Shannon-wiener indices; HG; E 4~
JZ Gleason 35#{ Herb layer Gleason indices; WPMD : KA~ ¥ JET- % Woody plant mortality density; HPAC ; 2 A48 # 5 3 35 & Herbaceous plant
average coverage; FA ; F Wi #X Fragment area; DI T#L3% & Disturbance intensity

M4 i Plant species richness

120 - A 100 - B 120 - ¢
- 2 _
1L S Sy P sl 72098 o - V=5115°0.02(x +43.70))
e e e L ] R'=093 P<<0.0l
__.—.._—’ 100
0 | ° )
90
- ®
40 80 L
20 1 1 | | J 70 | | 1 1 |
0 10 20 30 40 50 0 10 20 30 40 50
20 - p 80 100 - p
y=078x+13780 ¢ 20 »=021x+3820 y=030x +71.67
200 R-043 P=004 =015 P=027 90 - R=045 P=0034 @
60
[ 80
50 - . O °
70
40 2 ¢
® [ ) *
30 60
0 10 20 30 40 50 0 10 20 30 40 50 0 10 20 30 40 50
P Distance from forest edge (m)
B1 KRR EEAMREIEENRR
Fig. 1 Relationship between plant species richness and distance from forest edge to the center of the forest fragments

A: #B']Z S Fragment I; B: FF4LTKE Fragment IT; C: [KICH LA Fragment I1; D: fEXFEXIF Fragment IV; E: ZEYRIBIRIL Fragment V;
F. & B JjLJEL Fragment VI

Yk £ BB ARG IE R LR A F A SR AW AR RS R . X S Y B MR DA R R
A VI G0N HEAT T BP9 K PR : W E ( Liquidambar formosana) 558 ( Quercus serrata var. brevipetiolata ) |
1% 1 21 ( Rhododendron mariesii ) | 1| # Bl ( Lindera glauca) . B2 H ( Hicriopteris glauca ) |, = ¥ ( Dicranopteris
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dichotama ) S5 FHPEYIRPTEM G — ETEEIN (20m LI RE R FE R, BREE KBRS B3 , Wb 4315
FERET T B (WE 2A) , & BB 9 ¥ ( Castanopsis fargesii) W5 F ( Gardenia jasminoides) . REFHR (Ardisia
crenata ) % i B FIEA AR ) o 48 -3l (A0 2B, B b SO KT R AR A 5 9F) o MUAh, BRAH Mt
MGEER R B BUR, Y —, A Y B E S ERGER KM MR (y = -38.59x +
3143.78,R* = 0.08,P < 0.05, & 2C),

PR fiif PR A
Shade-intolerant species Shade-tolerant species Liana
A B C
16000 — 8000 - 10000 —
¥ =-93.90x + 6043.33 e . X §=3850x+3143.78
-~ =090 P<00] =39.67x +1460.89, J3
£ ' ' R*=008 P<005 8000 |- k=008 P<005
£ 12000 |-, ® 6000 |- s
& . A A, x
< .« o . . 6000 | x x
I 8000 [ 4000 - «x
Z . 4000 |- x
A a a ey * % x x
[ A X
= 4000 2000 A i a 4 4 A a 500 | X " x <
= N t ot ox
) 4 a A a 4 x ¥ % < ¥
0 | I 4 ! J 0 L 4 * % X X x ¥
0 10 20 30 40 50 0 10 20 30 40 50

MREPEES Distance from forest edge (m)

B2 ARG RS EYEESHREERNXR

Fig.2 Relationships between densities of different photostability plants and lianas with the distance from forest edge

HGRAPUELE T AR, FR- R T A MRS 2 AR . AHE ER AR 5w
VA H : EEB MG BGE A B ARAAE Y o A 88 B BAR (WN B 3A) , BEAR SR B B0 B 38 I 8 ) W 3 K (R el
SR IRTEFROIE], AR AE Y BIFE T R B BRI (A& 3B) o ML, 1S A BT (AR EE) MR R E R MM
KBRS S0m JTREY , HAFMESE @A R (A0 [E 3C) , AREBERS 50 ~ 100m ARAME Y5 AR FFFRE (P >0.05) {8
HETMERERBE THRERE(y= -13.33x+1786.67, R* =0.68,P =0.0032),

A RAREYE R — AT R —— | SR WA EE
Woody plant density of five Woody plant mortality density of five Woody plant density of fragment 1
fragments exclude fragment I fragments exclude fragment | sz | B P Wi A B T 85
Woody plant mortality density of fragment [
A b 2000 ¢
1000 — = + r - 30000
40000 - y=24585x + 14348 Fa g'?i" Pizg'ggs
R’=009 P=0039 ' : 1 25000
N 800 1500
§ 30000 - %/l/ ¥ =-13.33x+324.56 J 20000
£ 600 R =068 P=0.0032
£ 20000 1000 . 15000
K K B R s
# B R K 4 5000
Tl
. . JLEHEHREERNE |
50 0 10 20 30 40 50 60 70 80 90 100
MR PEE Distance from forest edge (m)
B3 ARAEYREHIETRCFIIE « FRER) FIRZIER KRR
Fig.3 Relationships between densities (Mean + SE) of woody pant and its mortality with the distance from forest edge
4 ifig

4.1 YrZrdRHEEHER
A H AR AR W A AR ARSI AR R R B 25 (BARRER R0 iT, EAREF R RN

hitp : //www. ecologica. cn



1144 £ &5 % # 28 %

B, HRATAREHERER, HFASEZAYHEBEEEZRREE (P<0.01), FHAEREEE T EE 3m
T BT ARG AL, T R E B B R,

YR 2RO S B VS AW (ZREZIRIL) N, HRAF W BERAERE > TAE >EXRE
(&3 Fim) ,BEREMFTARBEZHZRARZE (1= -1.405,P >0.05, ERRK) . MV 5 H BERZER
R ERE , — T RE N EEARR FEZH LSS IR B U W4 B, PE 3R B A X 2 B R = T IR
2 AU (Camellia oleifera) —FpANMAEE S EARZ 1 40.97% , T E R Z —HEHE R SR EN
20.13% ; 75— R HEE B AKTE S X IREGE , M R & , B BT 2 BRSO 5, B3R T B VS R B IR
&M, AMRGER R, ERHMREEERARE LEMEFENYMZEERM, 0 1 55/ V SR EKY
FRERAMEES TR EAME B 40% L B H A BRI R B B YR 2SR (InE 2 g3 B
) o

A ETE R K DR R E R EH R 2R REER , NEARRYR Z SN EmHE NS
Z.AEREN, EREMEBRE, UM SRR, R BR324 -0.86 F1 -0.82,P 23|
0.03 F10.04,403% 4 fim) , B EARZ MR DE AR F LR E M SN RE — 1oh, TR
B/ IV SR S (XA RR) AR ERZHYHEEEMESHEEES, R ZERE, E6 MHEF
EEN, BERARBESIEEEE M, MEREKRW IS/ VI S8, T REYHEEEMEZHEE 5B R
#oMEARLEHEHESHZBRE(NEERS FiR) o AR ER EANBEAEYEEE L WTLUED, HHR
BN TS FIN S 5 i, RAEEZ YR, BAR XL YrFy v gE R 2-4R 2 P HRh s, il Z B E s/ 5 %
RN B RE R

ANETIUL K i b B A EARAR LN AN EEE NS EEREELW(NR3, K4
iR ) , ANEE SRR , TAREYMHEEEBI, MAREEEEXSHYMHEZHEETIMER(r, =0. 89,
P=0.02,403k 4 i) . T EAERMAR, &R B2t a Rl —emESR, AE R RE
MR B R BT EAR AR NER , BREERO YR ZHENE A H Z R E = WS (k3
B o

S E MM e, B BT S A AREEE R TR BRI AR RY R 2 Te 8 1 el HL B AR
XS H R MR Y (Y 8308hm” ) AR, [BEEA YR ZREME: BB, mARE/MY I & IV
SV SR E(INR 3 BiR) EAREYR 2 LS ZARE , TR KK F B AR E Y ST 8
TSR, XM RMEIRTE S W B % S AR BTE B—30, 3 LR 5 WL RevE 7
TAREHEARZYMEZHEERER EREAEEEZR(P>0.05) , HRINERE > FTTARE >EARR, HRHIT
48 WAL B S A PR B 2 A R R 2 R M ARG (1. 33 £0. 15 [2.03 £0. 08,2 =3.82,df =9, P =0. 004, }Z
KRI) .

4.2 N

MRS E ARG BN ER Y 3 AR RR(E 1 JR) , XEAGRNEREKE
A BEMFRERR. SR, SNSRI RAS BN, BRI T UM EEE K, 3F HEE
BEMRGBE E R B, UL, b BTSRRI 3, S kb £ B BRI, T =S & B B Y
FEERE . XRAE 6 M B BEEERETE 70 ~80a £, FREVE I & 38 %A FRE K T fak
R, BEEZRENTER B, ERESEY, B FEEZ TIROEN, ki mEis 8, AERNAESREUES A
R, LA TA RSB IKE B B, H IS4 W (RTE 1) BT ERE A (150hn’) , o FHER,
PRE BRI, tH L E R R AR R E MEAR RS (R 1,R2) UL TRENSRG B, 1
5 IV SR/ VI S FHAEREGE, Kb [ S0 TFTEBKGH, TR IV SFBERS/N, RA 1. 7’ i VI
B R W% R A AT, KEXEE B K, FTLAX 3 A Wbk FREE R E B B, TSIV 5 R B
PREPE A EHEZ A, AL TFYRE R P E BB
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AWML GRON R ITE R ER Z 0, Bn DRSS TR R EH E ™ . ARBFITN 6 S H
Wik R W R AR R A R R A RN, I H E B R ARG S0m KEREZ N WAk
AR S GRS I th % BLRE % R BB B9 PR BRI 2 0 7T LA 38 3% (penetrate) Bk PY 40 ~ 60m BGTEE ™, T
XA SRR B BB 0 B0 B AR S0m APy AN IR e B A B B bk B
A AR (N 2) , DL RARAE Y Xt th G B9 SN (NI 3) o Hr ARAH Y148 e S S0m FE B NREE
ARGEERS B3 T3 o (AN 3A) , [ i HAET- Rt R E MRk BB B9 3 i3 im (40 &l 3B) o Hp 15 A
(AR ) B MRS S0m FF i, K BIMRS 50m LUG , R A Y% B IRA W B3 (P >0.05) , i HFET:
RHBEME(P <0.01, 1IN 3C) , XA R IR AR AR A4 3 B B AR — B, T
AR AR A FE T ZR AR 1 BRTEAR S 100m B, ARABPFET-RABLH R RE T, B ARG B,
REAS TR A ) 9 K , A 2 N B AR R BEL RS B, AR A W Ik, SE SR, 3L
FET-RWEEZ TR o BLAh, PR ARAE Y REE AR EE B B3 b, A v AR P B R, HAET- R b7 BUR  BEE MK
SRR B3 AN, D GO BRI , R A A B A B B AE , HAE T REEZ T

L5 LRk, EAA YR Y B R R AR ) B AR X AT T LA D W B A R B A
Wrta b , T S0 B AS Rl R B R U BT LA D A A B v AR IR R B By £ JARIE . R, i TAER
W LB TE o 5 A R T — B, XA BB AR TR AN &, XA B B B T A B RN UETHST T
RERFIFTERNBE BG5S i — it , B b, 4 J5 7 SE B WX 7 T B LA, A RESE 4 ol
HMEEA BRRP X GRS
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