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Abstract: The Pinus massoniana forest represents the most extensive type of evergreen needleleaf forest vegetation on the
islands of Fujian Province. The diversity of plant species and the regeneration of trees in these forests played a decisive role

in determining the path of community succession. Dicranopteris pedata ,a prevalent understory species in Pinus massoniana
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forests, exhibits both beneficial ecological functions and characteristics of invasive plants. Exploring its potential impacts on
Pinus massoniana forests not only aids in devising effective strategies for plant community conservation but also enhances our
understanding of the parallels and differences between native species with invasive characteristics and non—native invaders.
This study conducted quadrat surveys about the communities where Dicranopteris pedata and Pinus massoniana coexist on six
islands within Sandu Gulf, Fujian Province. We calculated the o and B diversities of herbs,shrubs, trees,and tree seedlings,
and decomposed the B diversity into the components of species abundance differences and species turnover. Through
regression analysis, we investigated the relationship between the importance value of Dicranopteris pedata and the o diversity
of all layers. Furthermore , we used redundancy analysis( RDA) and multiple regression on dissimilarity matrices (MRM) to
identify the factors that have significant effects on the o and B diversities across all layers. Finally, path analysis was used to
infer the direct and indirect effects of Dicranopteris pedata and environmental factors on plant diversity, as well as their
relative significance. The results indicated that; (1) Dicranopteris pedata influenced the o diversity of the grass, shrub
layer, and tree seedlings, with explanation rates ranging from 0.45 to 0.90,0.49 to 0.61,and 0.19 to 0.48, respectively.
Interestingly ,its impact on the Pielou index of tree seedlings differed from that on other layers, showing a positive correlation
trend. (2) The decomposition of B diversity revealed that the species turnover dominanted in all layers of the surveyed
plots, accounting for over 70% of the total B diversity. Dicranopteris pedata significantly affected the total B diversity of the
grass layer,shrub layer,and tree seedlings,with MRM regression coefficients of 0.089,0.034,and 0.051 , respectively. It also
affected the species turnover of the tree,shrub,and grass layers and the species abundance difference of tree seedlings. (3)
The results of the redundancy analysis (RDA) showed that soil pH, distance from the mainland ,and the importance value of
Dicranopteris pedata jointly affected o diversity, and the total explanation of the first and second axes was 33.03%. The
results of the MRM analysis showed that soil factors, canopy closure , geographic distance between plots,and the importance
value of Dicranopteris pedata jointly affected B diversity. (4) Correlation and path analyses suggested that soil pH indirectly
affected the o and B diversity of the community by fostering an environment conducive to the growth of Dicranopteris pedata.
The direct impact of Dicranopteris pedata on diversity was generally greater than that of soil pH, yet soil pH serves as a
prerequisite. The direct influence of geographical distance on [ diversity was comparable to the importance value of
Dicranopteris pedata, with path coefficients exceeding 0.30, and it can indirectly affect B diversity by influencing
environmental factors. In conclusion, Dicranopteris pedata significantly affected the o and B diversity of the shrub and grass
layers, along with tree seedlings. Environmental factors such as soil pH served as important prerequisites for the influence of
Dicranopteris pedata on community diversity. Analogous to invasive plants, the influence of Dicranopteris pedata on o

diversity also showed a unimodal trend and had an impact on tree regeneration.

Key Words: Sandu Gulf; semi-natural Pinus massoniana forests; o diversity; B diversity; synusia; tree seedlings
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Fig.1 The study area and sample distribution
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x2 TEUFEER

Table 2 Chemical indicators of soil

B B TR R A A BH A AOLUT KRR S
Sample No. pH TK/ AK/ TP/ AP/ TN/ AN/ SOM/ s/
(g/kg) (mg/kg) (g/kg) (mg/kg) (g/'keg) (mg/kg) (g'kg) (g/kg)

S1 4.55 1.17 73.71 0.09 2.31 1.03 172.12 31.48 1.36
S2 4.66 0.41 52.89 0.06 1.40 0.72 157.09 23.36 1.62
S3 4.65 4.71 76.73 0.19 1.33 1.47 119.25 38.39 0.97
S4 4.66 3.19 44.26 0.34 3.95 1.67 161.40 43.98 0.97
S5 4.64 3.19 51.64 0.1 1.55 0.74 141.96 20.99 1.51
S6 4.44 6.95 32.71 0.26 1.10 1.38 179.98 47.05 1.34
S7 4.41 4.78 91.24 0.21 1.43 1.84 224.79 48.87 1.78
S8 4.30 5.04 45.62 0.11 1.80 1.33 214.71 45.98 1.46
S9 4.36 9.84 45.62 0.10 0.96 1.24 163.96 48.45 1.81
S10 4.60 3.68 51.89 0.12 1.51 1.22 152.48 37.95 0.87
S11 4.61 3.16 74.07 0.16 0.92 1.31 167.87 41.78 0.49
S12 4.61 3.32 102.86 0.15 1.24 1.64 231.32 42.81 1.49
S13 4.62 7.14 84.01 0.16 1.35 0.96 140.50 39.87 1.02
S14 4.67 8.82 84.01 0.19 1.68 1.38 180.03 41.16 1.64
S15 4.49 3.69 112.70 0.17 1.12 1.65 148.91 41.20 1.37
S16 4.67 2.07 55.02 0.09 1.31 1.06 136.17 29.22 1.69
S17 4.45 2.05 74.81 0.11 3.17 0.87 178.88 22.06 0.82
S18 4.68 7.59 23.69 0.23 0.85 1.36 166.64 45.70 1.07
S19 4.44 6.70 44.71 0.19 1.02 1.79 192.54 52.85 1.22
Q1 4.92 2.66 55.58 0.15 1.63 1.32 80.06 37.04 1.36
02 5.37 2.51 4471 0.17 0.66 1.35 76.42 35.35 1.62
03 5.21 2.52 34.50 0.16 0.61 1.13 68.50 31.23 0.97
04 5.14 1.69 63.51 0.21 1.16 1.54 90.79 43.13 0.97
05 5.05 2.85 75.57 0.17 1.12 1.72 118.29 44.19 1.51
Q6 5.31 2.61 53.93 0.14 0.78 1.04 84.51 31.23 1.34
cl1 5.96 2.38 42.18 0.27 1.46 1.06 76.42 33.10 1.78
c2 4.82 3.04 93.48 0.19 0.64 1.01 102.75 37.69 1.46
c3 4.17 8.28 45.16 0.26 1.99 2.08 196.67 48.30 1.81
C4 432 9.71 35.56 0.22 2.21 1.46 164.10 64.02 0.87
cs 4.58 2.82 93.48 0.17 1.08 1.57 120.43 46.56 0.49
I 4.66 3.81 126.26 0.28 1.62 2.1 250.19 54.73 1.49
13 4.37 4.80 44.48 0.18 0.98 1.24 135.82 50.28 1.64
B2 4.81 2.90 56.15 0.18 1.36 1.38 179.45 41.10 0.82
B3 5.00 4.43 145.07 0.22 1.36 2.2 205.19 65.73 1.07
DI 5.01 3.68 90.37 0.22 1.09 1.70 143.80 54.99 1.22
D2 4.82 471 118.48 0.21 0.69 1.38 147.95 44.92 0.50

TK . 44 Total polassium;AK;ﬁ_i_%lﬁF Available potassium;TP;%@% Total phosphorus; AP A5 Available phosphoms;TN:%fﬁ Total nitrogen;;
AN . ififi# & Alkali-hydrolyzed nitrogen ; SOM : 45 HL Soil organic matter;S : 7K 14L& Total amount water-soluble salt

MUsT) M- HHEAH S B 2 FFE M M H 43 i 20 73 48 3 T 48 5 B2 56 B (19 22 50 91 )3 ( Multiple regression on
dissimilarity matrices, MRM) . ffi [l vegan tHY vegdist () PRALTIH 25 PR 85 K - B 3L 5 LR 45 FF J5 Y BKCEG B
B R BB (i ) geosphere £ A distm () PRECGE 1A TT 2245 BEARBRTHER. R DL 1 BEBS AR R AR IEAL AL ] 44
FrZ2 0 MRM,, B2 [l AR i 9 B A T A 2 25

TRFEE LG IR T 005G &R I 2238 S 3R D] 2 R 3L R A T A 20 X 3 2 S
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5% N FVE Spearman AHIEHE43HT , Ik FDR (false discovery rate) 2 1F P B FIH AMOS 26.0 &2
AT AT DL '?ﬁﬁ*ﬁﬂéﬂ’ﬁfii.?flﬂﬁﬁfijﬁl'ﬂ%g‘;“ﬂﬁﬂ% a5 B ZHREME RIS B i
B AR T | 38 Ao g N7 i 2 M AR e SR A TR R I A5 BAF A PRV (B A HLAE P B AR AR

2 HREHSH

2.1 EEXNE S SR o 2RI N

I 2 RTL, PR T AN VR AR EARE TR o ZREPEIAT — & BRI I | T X 7
AREEA BEZW, Hp BAR)Z HEARZE ALY Y Shannon-Wiener 188044 5 81E T 5 I AR A LR X
4k, Patrick THECILL G 11 £ 52 90 Bt 0 3 5 2 B0 O FEAR i ke 38 (B v JE J B 0 REAC 2 R 2 1Y
Simpson FEECA SN WAL WEA W, 350, 1242 1Y Pielou F8EGE £ AN HATR] , b5 3 822
ELRYIG AN, FEAJZ Y Pielou F8EUETHE HEREAR, TR AR ETHY Pielou F8EU L FTHES:  MIREARZNIASZ 0

3r 20 1.0 -
. R?=0.81 '.0 Y R*=0.90 oo R*=045 :. R*=0.78
% P<0.001 0.8 r P<0.001 L e & P<0.001 L ® P<0.001
ol 28 I5F e o 08 5
- L]
Jilig
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. 09r
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I EYH Dicranopteris pedata of important value

B2 TEEEES o ZHMMNXE
Fig.2 Relationship between Dicranopteris pedata of important value and « diversity

P ep OB A 5 X BRI 959 B AR KT RYEL(R DX ], B e 1 A2 k5 PR AR ik 2 1) 56 2R B Al A i 1

2.2 WESTEHNE R DREMEEE o ZEAPERRZ N
BIHRE N TS558 ZR o ZREEMEREAETCA M (F 3) 56 —4m] A2 719 25.94% (P<0.001) , 58 %l
AR REAR SR 7.09% (P<0.01) , FFiive = B i B A po B 2L | 45 pH BEKREIE B, 4550 E0
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PR FEZ P HEE(H S 5 pH U5, H et E S E RS TR Ie R 2 E2 2 pH 5 KRR 25 1Y 5%
W, AN A2 123 35 LA A 52 ), K2 DA S IR KR %) 1 1) Shannon-Wiener 45 %X | Patrick 45 % UL & K 2 1y
Simpson T80 FE AL 1Y Pielou $8¥052 1 H HE(H 5 14 pH pYLFEIFZ W (HFEARZ 1Y Pielou F8805 77 R4
HifY Simpson 1§ 80X 52 13 pH 5200, BEORFEFE RS BR XS #E A ) Shannon-Wiener $§ £GE W /N, % HAB A5 2 R
EZE SRR AR

1
| TS-E
1
|
1
S-E i f D-M
1 1
0.50 |~ TS-D Lo
pH 1 ,'
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~ ! ]
~ 1 [
S-D Lo
[
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~ 0251 TS-H Lk
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2 S-H ! T
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(@) | -
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0 e ettt =
H-11 !
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H-E !
1
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1
-0.25 |- S-R |
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TS-R E
Ve TP
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-1.0 -0.5 0 0.5 1.0

RDAI (25.94%)

3 TEEZEMBEETS o SHMENTTR(RDA) 2 TE
Fig.3 Redundancy analysis (RDA) of « diversity with environmental factors and Dicranopteris pedata of important value
D-V ;-3 H B Dicranopteris pedata of important value ; D-M ; Ji K Ffi#E ] Distance from the mainland ; T-H ;: 7 A2 Shannon-Wiener 541 ; T-D . /¢
AKJZ Simpson #8450 T-R . 77 AK)Z Patrick 1850, T-E : 75K 2 Pielou 15%0; TS-H: 5F K41 Shannon-Wiener 1§ %10; TS-D ; 78 K 4) T Simpson #8544,
TS-R: TR R4 Patrick T80, TS-E : Fe AR&N 1 Pielou $8%1;S-H : i A JZ Shannon-Wiener 5% ;S-D : # K JZ Simpson $8%;S-R . #AKJZ Patrick 5
$;S-E VEARJZ Pielou $8%; H-H . KK 2 Shannon-Wiener 648 ; H-D . 57452 Simpson #8%4; H-R . 542 Patrick 8% ; H-E . 542 Pielou $5%%

2.3 PR EEREEIN O RIS B Z R
K B ZHENE(B,,, ) 7D R e 100 (B, ) IR Z 225490 (B,,)) , B3R 3 A1, Wb S 5 20 73 %t
FHIZH B ZHAER SRR EL B3 7E 70% DAL, W] 36 ASHETT R Fh A F 2000 R ip 22 B2 22 S A Xof B 2 REE
FDTRR , 3 0 p S e 4 0 oy S S A6
®3 PIHEMREYMEARASTMYMESEERAS

Table 3 Plant 3 diversity and its components of species turnover and abundance difference

B R X H A 43 AR HEARZ ez TR
Plant B diversity and its components Herb layer Shrub layer Tree layer Tree seedlings
B ZHAE(B,, ) Plant B diversity 0.32 0.36 0.28 0.38

YiFt A 453 (B, ) Species turnover 0.26(80.82%)  0.30(83.17%)  0.21(75.53%)  0.27(69.77%)
WA Z B2 4153 (B, ) Species abundance difference 0.06(19.18%)  0.06(16.83%)  0.07(24.47%) 0.12(30.23%)
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MRM A5 1R (£ 4) P HEEZEX A Z SHERZW B 2 LR R H s TR B 2
FEME S W 22 B 25 S5 A1 53 TR AR IZ 0P Rh R e 20 43 35940 3 Rg e o XA )ZE B 2 RE M K W R i 4 oy
(4 10 U9 2R B i (P<0.001) , 435114 0.089 0. 112, HAK BT AL I B ZFEM: K WP £ 18 22 53 414314 1 )9 R 4L
(P<0.001) ,5371 4 0.051.,0.045, 340 M FEEXTHERZN B ZREME IRV Z B 25 7 TR B 24
PEAT B (P<0.001) , [0 2043511240 0.039 ,0.022 ,0.047 , 33 2 BIP BOVE FH alokE 7 BE 85 v] fiksd o 5 R 3R
SR AR R B AR

R4 PIHMRIBASNETHRERERSTEIT(MRM)

Table 4 Results of the multiple regression on dissimilarity matrices (MRM) for plant B diversity and its components

BRMER(RY) 5 B YN AR Te R4
30 1 5 [ Herb layer Shrub layer Tree layer Tree seedlings

R-squared and
. ( Btolul) ( BAD) ( Brepl) < Bl()lal) < BAD) ( Brepl) ( Bmml> ( B,—\D) ( Brepl) ( Btolul) ( BAD) ( Brepl)

remaining variables

R? 0.296***  0.046°" 0.290""* 0.321"** 0.150*** 0.163**" 0.123*** 0.072""  0.022* 0.332*"" 0.118"*" 0.022"
GD 0.039 """ 0.022 """ 0.047 "~

DV 0.089 *** -0.026 "  0.112*"* 0.034 "~ 0.027 "~ 0.021*  0.051°"" 0.045""

CC 0.017** -0.014""  0.023"" 0.021 " 0.018* 0.032*
pH 0.020 "~

TK -0.035" 0.021* 0.023*

™ -0.019"

AN 0.022**  0.022*"

S -0.011" 0.020 "~

DC 0.036 **

DM 0.015" 0.029 ***

AT -0.032" -0.060 ** 0.043 "

AW 0.021"

GD: i B Geographic distance; DV ; 3 8 % Dicranopteris pedata of important value; CC; fif 4] Canopy closure; TK; 428}l Total potassium; TN 4% Total
nitrogen ; AN : B it &0 Alkali-hydrolyzed nitrogen ;S ; K EE & i Total amount water-soluble salt; DC ; i 52 B % Distance from coast; DM : i Kl B 2 Distance from the
mainland ; AT 4E39 3L B Average annual temperature; AW ; £E 3 JXU# Annual average wind speed; B,,,.: B % FEHE Plant B diversity; By : W1l 2 5 2% 5 41 4} Species
abundance difference; B, : Il 155417} Species tumover; # F7R P<0.05; ## FIR P<0.01; ##% FIR P<0.001

2.4 LD RIMEE o 5 B ZHEERN EIS R LI
2.4.1 MR Lot HE B E AR G

H AR OGS B (18 4) a4 P EEE S 58 pH 3 1A OC (P<0.05) , 135 pH 5247 B Al B
T 5% I 5L g 2 AT DG (P<0.05) | Fi il VAF 5 1 5 8 K i S s A 0 2 P 8 0 2 IE AT O (P<0.05) | X B 6
FA T U223 KA IR B R XF PR AR 7 2 RE Ve B3 S 452 e, Forp ) 2358 pH AT DLSY e R 1k A
W) —— = FE A3 H T S RBOE R L B IS 5 R L R RS R ek S FLS AR Y L i KB B
5 MR R R S BRI B PR S = LA AR O ET BEAE A LS, PR AN R DL A G AN T 4
pH X HHEE A E M, DU S 225347,
242 AESCHXNED DEMEE o 5 B ZREVER B S EE

Frro Y pH 542 A 19 Shannon-Wiener 5 %01E #4204, P e 3 (% 0 A A8 ] 4 0 2R 5% TR 1
et L FE 2 o 2% (K S5) . 58 pH T DL E G IR AR JZE , (H Z2 50000 0 238 1o 52w o5 2,
P42 45 )2 - Shannon-Wiener Z A PEFEEL; 15 H T BH HIE 45 )2 A Shannon-Wiener Z2FEPEFE 4L, H.
XPRAJE BERJZ TRARGNE FeAR)Z 520038 9ok, B2 R A3 512 -0.84 (P<0.001) \—0.65( P<0.001) ,-0.42
(P<0.01) .-0.36(P<0.05)

2 TAR SRR Z 70 R (MRM) AT AN (3R 4) HERIZI B ZFEMES2 153 | 158 pH 547 b B BE 25 1)
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M z > @) S — = z
T ¥ 2 B 2 E 2 4, A T B 3 B 2 %
1.0
- |® o o *
TK |-0.54 ‘ 0.8
AK | 0.12 -0.08
0.6
TP | 0.12 | 039 -0.04 ‘ ¢
AP =034  0.02 | 0.00  0.01 - 0.4
TN -0.09 | 039 | 0.28 | 0.65  0.06
0.2
AN -0.60 | 049 | 0.18  0.16 043 | 042
%
S [-0.08 | 0.10 |-0.12 -0.08 | 0.09 -0.03 | 0.06 - o ﬁ
o
5
DV [-052 | 027 -038 -0.14 0.17 -0.15 024  0.18
—
CC | 0.02 [-0.05 017 | 0.10 -0.17 030 | 0.12 -0.05 -0.14
DC |-0.39 |-0.16 |-0.10 | -0.49 | 0.09 |-0.27 | 0.18 | 0.20 | 0.22 | 0.19 . ‘ L 0.4
DM -035 | 0.07 -0.05 -0.41 001 -0.18 029 006  0.12 | 0.17 071 ‘
0.6
DI -048 | 0.12 |-0.04 |-034 038 -031 035 025 017 -0.10 | 0.54 | 0.69
AT 018 -024  0.11 -0.18 0.19 -0.24 -0.18 -0.01 |-0.16 |-0.24  0.10 | 021 | 0.23 -0.8
AW | 041 (009 | 0.17 | 0.12 -0.25 0.15 -0.23 | 0.11 -0.41 -0.01 -0.03 -0.18 |-0.25 | 0.06
1.0

4 FZWETFZ EH Spearman XM
Fig.4 Spearman correlation among the influencing factors

DI, FEf% i S5 EES The distance to the nearest island

LRI ALY B 2 M 1 32 1 3 55 0 T 5 1) e ) 52 i), <2 2 o A X VR A 2 0 ol ) e 20 3 i A
/N, H A58 pH XA 2| R MCRE AR 2 P00 R S 4L A R x L S B BUE AR 2 5T ARG B 24
PE DL JEAR JZ 00 P JR e 20 3 B A T B A AT SR AR IR - 5 1 3% B 2R B S, o T i fk
PR AR BORE Jr b B B P B I B S 9 pH BRSO A AR i AT (R 6)  RE D B
s 0] % 3 pH AR [R], DT [RI R i 2 HE T B, e Je o R A 2 R 1) B 2 REME, TR B AR 1 5 X
HERZE5TRARY N B ZFEMAA B K EESE W, [MH R 505518 0.31(P<0.001) ,0.30( P<0.05) , +3% pH
WERE ELIZRE W B 2 REME M4l 2 g o - e i , H HSE it B /N,

3 g

3.1 UEXNE S SRS o 2RI SO IK SN R

X EAR 2 (1) Shannon-Wiener $848 , Simpson 8405 Pielou 485 1) &2 LGS )Ry | iX 5 — 28 A {24
PIRTEAR S o ZREMEZ I IITITE 25 5 — 30 PR TS A YR 2R 5 TR 2 I G R R e 0
T, AR EE I TR RE O S A WIS CRAS B B (A ) AR T M AR B R AR —Fh T HRIE K, AT LA
it RERE IS ) Z FEEBE TR B G R S T m B a3, (B 5 MR A MR Z 40, XA AR Z
Wb, AR AR R A S IS I R B A S R e YRR R B B S et A R A2
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Zi V=
Shannon-Wiener#5 %

TR 4T
Shannon-Wienerdg %

HEARE
Shannon-Wienerdg 4

L VN
Shannon-Wiener$g 4

Es5s T=ESEEREXEF o SHEENERESEEZM
Fig.5 The direct and indirect pathways through which Dicranopteris pedata of important value and its related factors influence plant

« diversity

i 3K 25 OB FOR R e B AR 2R B, 197 Sk AHLAR 2R S IR B R/ N

HBE P

0.16***

AR
Wi R 2 4y

6 TEEZERMEXEFTI BESHEERESHBASHNERESEZEZMN
Fig.6 The direct and indirect pathways through which Dicranopteris pedata of important value and its related factors influence plant 3

diversity and its components

Fr ) Shannon-Wiener $550ABAR T (18] 5) s , B IR IA  Brd s VR T 22 i AR ] T s 2
FEVE (BR 15 pH XIFF AR Shannon-Wiener $8E0A B MWRAE ) | 230 8 EH Y ol BLEATE I T W0 Fk 24, 1%
LWL AR T o BB ) DL SR R M SRR I i 2 4 45 L AR R ot L B RS 7E R 1 1
HEAE PRI P E SR YL, HETT T2 B, TR WA DA%, IX 5 AR PLI A — IR, (BRI AR, w23
TEARMISE X IUR TASHOAE Y , A BRI L T A R B A AT A A0 77 5 3 Ak 51 R 57 B R
WXk A b S VRSV 5 D s AR ] 1 sk e 5 DR AT A SR A AR A SR AR 1 S A )
RN A R R SR A S S ARSI, a0, B T pH BN 2SO LR R RER
W R 38 AR P A AR YR 25 s ) (HOR A BRI, (I3t bt S B LA AL S5 P ) 2R 85
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FE 7 M E RSB RO SR i 7 3 B SR A IR RN PR, e B X T AN VR R 2R
PERSZ IR i T B I R B3 1A R A 3 A 3 | S I 52 4 BER T SE e 1 b 2R
Foh IR A 2 1T REMEH], (HR, eI PRI, o ] RESE i Bl BRI IR 0, X i 2 A AR IE
TR 52 W], 30K e T T 8017 30 75 i — 2R S

XJ T Pielou ¥ 5] BEHEHL, #2515 H B SO0 R A A M R ——F A JZ g 5 gl HERZT0Rm Ir
RGBT IEARDE X P 12 XA 6] )2 e ) B AN [R5 i) 349 50 8 5 508 & 1 I R TR J7 9 93 A
A), DA RBOREEE Y IAF RS PR AT B T R R O A IR IR A LR W e 3
HERBURH B AR AT e Y S B S AR A S A OG , EEME MK, 5 RAR 2 M A S E S
Ko THFE BAE BN, X A 20 & KA FAS JZ W 58 /) R 4 ) BESZ ma /N (H e 2 3R 3 —
ERCR I B LY RIE SR ) — Lo RO 1S B A7 LT SZ MR 1Y ) R AT BB 2 RS HE B
BRI B E LIRSS TR e T e o 2, - 33 BRAR P J5T 4 722 Ak 25 5 0BT RO RE Vs 45 K A0 3 b
TR, I 2 b 22 1) A BB 4, IR SR 10 K 4 e A IR, PR AR R 5 R T 4 B T B & A A
b, B SEme Yy i 22 B2 S5 W ap R e  NIMTAE SRR RUE Bsg 7 B AR (R 4) . i T S RARNAR
MNESHERZE FTTRZER, FECHXK)ZE R Pielou f8E0GE AR, AR50 (B 5) WA LA - H XA
G2 RS2, 3 40 RT3 1 A R T R R TR AR L A8 AR S R A T HEAR 2 177
RYHE Pielou ¥5] FEHEE S22 H M EH R IEAR G, AT REJE P v X — e AR 4y i A e JEAE T, RT3
T Al — LY RE R BT BEXS AR BT ARG A AR VR . TR Ay i AR AL TREAR)ZE  (H 22 AR HY
WA ) FHEACR  3X WA B T P2 XTI AR &Iy v B R SR A T LA R B P R ) B9 5200 . T A AR 4 Simpson
ST HEREELEE LR, JEHN Simpson #5501 Shannon-Wiener 18 5505 # J& XF BE& W) Fh 2 & 1 K 155
FEERZESTEN B Simpson $EEO Y Fh ¥4 57 B S 408K 17 Shannon-Wiener Fe RO R o R O AU JHT
Te AR YR = & FE A5 ES Pielou $8EL A AH R, i H Simpson #8870 8 & 81k .
3.2 PURHCUHEER S RAMIEE BOREME R R M SRR IR B A R

MTEEXS K2R B 2RISR (3R 4) VR Z 0] 22 R S 2 O AR 2 BEAJZE TeAR4) i
B AP , R HITE S R RUEE b2 3EXT Y A A B 5

T A A 25 AR Tt B Y S R R 1Y 22 R, S(E 25 ORI A ) R B A 2
SRR L Z AN XTI R A5y AT TR R AR R B IR S R R S AR AR g
TEHEAXT YR A R, AR 4 AT X MY T G 28 SO AR Z KRR TR E Y R
R, UATE SRR | &2 2t T Ay 58 4 B B R0 1T 30— 26 W) Rl R Bife ot . WF5E R, i
APARAFHE Fdr i e pHM S5 - HEE B e s 4 SR X P i SR A A AR R M), AN TR 4 B A
PR X R IR UF AR I EA T O X S AR IS I AR 4307 (1 6) M — 3, 1h B ZREE B HL o0 M 40 43 1
oA (L 6) AT AERRUEE b, 42358 pH AT SR I8 i 123 (B 4252 W 2 R 1, T2 3 L2 me 2 RE ) B, i 1 08
pH BT B, A1 LR DL 38Rl | X8 B AR 3 S W0 17 3 )l o J) 2 | 8 4 98 pH S BOE Z2 it FR Mk i A 40
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