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Characteristics and Species Diversity of Berberis Community in
Wild Fruit Forest of West Tianshan Mountain

LI Linyu', FANG Ziyan', Aikebaier » Maola', ZHOU Long', LU Biao®
(1. College of Forestry and Horticulture . Xinjiang Agricultural University . Urumqi » Xinjiang
830052, China; 2. Xinjiang Tekesi County Forestry Bureau, Tekesi, Xinjiang 835500, China)

Abstract: [ Objective] To study the basic ecological characteristics of the Berberis community in order to
provide a basis for resource conservation, sustainable use and population restoration in the wild fruit forest of
West Tianshan Mountain. [ Methods] The typical Berberis community was randomly selected to investigate
their species composition, vertical structure, population diameter structure and species diversity. [ Results |
There were 50 species belonging to 19 families and 47 genera in the Berberis community, of which, 92.00%
were dicotyledons. The vertical structure of the community could be divided into three layers: tree layer,
shrub layer and herb layer. The importance value of Berberis in the shrub layer was 196. 25%. The complexity
of species diversity in all layers was showed as: Herb layer™ arbor layer™ shrub layer. The population of
adult Berberis in the community was significantly more than the seedlings, saplings and elderly individuals.
[ Conclusion] According to the subordinate distribution area, the temperate properties of Berberis community
in this area are obvious, and Berberis is the single superior species of the constructive species of the community.
The maintenance of the Berberis population depends on middle-aged individuals. The age structure of the
Berberis population is spindle-shaped and belong to declining population.
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/INEBESF ) T £ B H (Ranunculales) /)N BE B} (Ber-
beridaceae) /NBEJ& (Berberis) » J& B A Z F F A {6
ONARIY SR/ R T RN TS Sy NP A L o
R A RBEE A & /NEAE S 7 K 1L B AR
AR b B 0 B — b pE A i 7R R A U A0 B
e AW ZREVERAE S B IR R b B EEAEN . B
HRHIE R AR AE S R, B & T AEWRIE Y
v 2H B 7 S50 RE v 4 A L DR g DL R B v 24
P TR Y R 2 BRI LT ORETE (0 S A 2R A
R B RaE B MR 22 B WS W R R
TE By b Z2 A4k AT DA S G il oA SRR Vi B A B L S5 A
DIRE B A R A B T YR R A S R G P
T AR o 1 222 38 X8 AEL W) B O A1 A% Jmy L AV R AE %
YRl ZREVE S5 D AT T R IS . R A
X AR 3% LU I 2 A2 MRORE 3 45 A0 FRAE AT F 9 0 BT K
WEFE = MHBER Z R 8, 7R AR ARZ
TEARJZE HA 2 SE 2 R & AU IR 45 1 R W] L
3 2 A2 PR 3l A7 AE BT AN B )R O AR L il =
I ] RS 2878 R VR RO AN B 48 B AR AL T B2 4K
Pt o EFEAENRE I I PR AP X R A B AR T AT S
Hu VR A GBI T BEATIRE VR R AR S SR sh A & R
5 M TE T Vi A SR T L A 0 3 FE N Ol AR IR
HIS P B2 A HE A RR T L A AR R AR . HET
ST R L B RO AR N B B Y AR T AR
ANBEGEIR A IR 5 IF &0 T RS (AR
Y R s PR R /N B AR A 2 il A3 R S B
PRI AR AT JC LN BE SRy A BRI ) A W RE VR 5 T
UG A . Ak BEE N R TR B A R A AR
VG R 1L B SRR /N B BT A A 5 B e Al IR 4 W B L B
F EE e b B R B 4 W 0 18, /N B iR ™ IR,
SR AL LA B A AL L OR A R 5255 D7 TR iR A AU 5
AR SCALLIE 3 % 7Y K L B SRR BERE IR R X R W
ol 2 o 25 A DA R /DN B A 2 A A BV R M R AT
WEFE s 43 A P4 R L B SRbR /N BE R v 405 4 110 B A A 2R
fiE s LASH] SR 74 5 1L B 2R bR /) B B 9l AR 4, AT 4R 22 )
AR 12 52 3R (LR 22 BRI

1 WFsE gD

TR L1 G A A AL AT A b A A IR R B K SR
LT NIl W L =5 N N A TR N S
JEE, R IR 3 B AR AR 7 SR TR i I — B
MREIY A2 A5 X, B 2 SRR — B R 0 A A L R
1 000~1 600 m i B 4, iX HLAFE FE T i 29 7E 600 mm
b, F B, 4-6 ARKKZ., FFHRIAE
7.7 C.EERILT AR 20.4 C, <k

32 C.EglihZE R, /NBET iz 70 A T U5 2R AR N 4% g
PG L5 2 R B AR R B R AR L AR I L L /N BERE AR
PR B AT T A O 49 4 T 00 32 B9 DR 30 T R
K 1 PG S g o ) A R

2 Wik

2.1 #HMigESEE

2017 4 7—9 H L HE T K 1B S AR /N BE iR 4y A
X722 0 SRR P VR M SR | A BT SR A L AL A AR
RPN & 35656 37 1l 5% 4 R/ IN BE TV K B8 A 43 A FE GE
AL R b BE R 2 BURE D7 I B AL AR B 10 AR R
9 20 m X 20 m A5, R FH B A I 25 3k 0 A T Y B
A IARHHEAR , P82 N B ALFE TR AR MR A4 =5 CR A
MR G AN R v CGQ-1 ) 25 2% T 4 | g 72
CRA 1.3 m & AR FE 7ERE T b3 — M i 3R fi 7 |
B AT 76 FFFF B9 L3t o FH A6 RO e B A 13 & 4 DAk
SR AR R B ; HE R B L B CR A A R
) e MR CH AN RO 2 9 K m b R 2R P O ) Y e
JE T HOF Y (ED L AECRU R 55 B G A B 3l 7E B
— A, [ A #5 AR B 35 R Sk BOR R Jr . A A
PO R bR . BARETT N R 25 0 AL & 3
A1 mX 1 m /NS . SRR N AR A R
FIF 55 B (R e D13k 78 REAS A 7 — M, H A 45 R A A
Yy g BRI 5 10 A 4 ). I FTARE.
TR 2 RV 2 1 5 45 0 P 28 11 LM R 4% 2 Ik
PR ZREVEFE . SR AR ML R 1. MR R
fIE 48 51 2 56 F Fp 7 FE 4 8 1 43 AR X 28 A 1 R 43 B
PHEE S T R 1Ly B AR AR /N BE R A R T A A X AR M R
5y AT 3 AT
2.2 HEYMSHEMERBEYMHEZEITE

2.2.1 BEHEMMFF S AEM .
(1) Simpson ¥5%% :
1 s N,(Nlil)
D=1 ,;] N(N—1)

(2) Shannon-Wiener #5%§ .
H=—XP,InP,
(3) Pielou ¥ 5] R HL .
Jw=—2(P;InP,)/InS
A S— P 3 — Z WM B8 N—HE
hit — R EEEZ A N—Fh ¢ B F 2
P—X)Z WM i AT EZ(H . P,=N,/N,

D YRFEEE. UHhEEES R - MED
WY FECH cERE T MBS & A YR
AR 2 FE B — > Z AR PR B . A B 5% LUAE db )
) H Rom WA s
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1 FEAXRLUNERREEFHELRERL
B S K& b 4 /m 3k ) e/ ()
1 TEW S & 4ty 80°46'34" 44°25'33" 1150 [ 34
2 2 Bk 5] 457 B 34 80°46'28" 44°26'02" 1295 (i) 18
3 LER il 81°57'23" 43°16'16" 1480 7] 24
4 Fr T R & 81°46'51" 42°57'31" 1730 ¥z —
5 e E H R 5 81°46'48" 42°59'34" 1617 - 22 —
6 W B KRG 82°45'01" 43°13'34" 1270 1t 29
7 W HRELK 82°45'27" 43°13'27 1280 i) 27
8 B MR Y 83°34'44" 43°22'58" 1330 it 9
9 pre: i 82°51'52" 43°16'23" 1 460 [ii] 21
10 BHrmL 82°51'53" 43°16'23" 1460 it 17

2.2.2 BHEMAE AL

TR ZAE = AHXT 2 B+ A 0 30 B+ A X
E3is

A AHXS 2 B = CGEDFI G 2 B/ B A Y Fh e 2
FEZ A X100 %

AR A3 8 = (A ol (0 430 B/ e A 400 8l 1) A8 2 2
F X100 %

AR 5 25 B = (Al 19 g =5 8 1o AL L/ BT A
Wy 0 ) e i T T B 2 D X100 %%

A (RS E LA = MG 22 8 FH G A3 - A X
o ¥

AR W 25 B = (LA 43 55 B2 2 R/ BT A W) b
43 5 JE ZHD X100 %%
2.3 NEEThEBRE R LMK

INBERNRE (0 AT 05 25 14 76 P A AS 5 1 2 DRt SR
A2 (0] Jp B4R 8F B 1) 22 Ab 1 7 3% o D AR R 285 R AR 4
U G5 R4 43 AT PG O LU B SR MO BERR R S A, N BEA:
R B AP, TE PR R B e R A AR ) R v O T 25 S
Wz AN AR R RS Z R R R
PRI A 5% 18 BOA I B 25 53 HL 32 A0 BTN AR )
2548 B e W 1) R /N GAR A AN TR] ) AT 1% 45 R R A 5

LR ALY L ARG SR I O /N BEFR SR 4 6
RONAEG BAR T G L L3k 2.

F2 BEXRWLNEMBERYDIRE
EE IR /cm ) IR/ cm
1 ahi) <50 V OSAF R 300400
112 %4t 50<<100 VA geip)  400<C500
[[IREF D) 100200 W2 gz 500<
IV (i A 200<C300 — —

3 &R 50br

BEWRX R

VYR LB SRR L /N BE Shy 0 35 B () 4 ) B 5 b
FE ) IS 0 o3 A X RO LR o A ik 17 J& . (5 kR
b BB E 36,96 0 s A AR JE 9 JE L o5 AR MR R 2
B 19. 57 % 5 A #4343 J& 5 R A RS IR (4R
) B W 4> A TR A 5 TR, A3 i o RE Hh R R Bk
10.87% . BVARE i MR 5 60. 8700, Al 1
7 10. 87 %%, AT WL R A M T JE AR % BT 0 L
VPO R L B SRR XA ) X R A R . Bk
ER L 3,

3.1

®3 ARLFRMNEREHTFEUENAR RS

G AR X A J& % H o/ % RENE
i il 10 21.28 K% JE (Erigeron) EB R (Geranium)
ot St i 5 10. 64 T J& (Euonymus) Ji] & B J& (Setaria)
i | i) 17 36. 17 2 & (Prunus) | I )& (Crataegus)
AR R I (AR 8] T 40 A 5 10. 64 PZE 8 (Padus) .S K& (Urtica)
IH HH 58 7 40 A 3 6.38 RETN B (Phlomis) (422 & (Arctium)
PO | P RN 2R S TR B A 1 2.13 4 F &g (Origanum)
TEHE S A A 3 6.38 @ (Armeniaca) 533 JLIE (Setaria)
GG AN e A o 2 4.26 14 33 IR (Euclidium) 3§ E )& (Cichorium)
S i) 1 2.13 KIkJE (Cannabis)
&t 47 100. 00 —




230 7k - B F e AR

%38 &

3.2 INEEBEERIMFRAE R

XoF P % 1L B SR bR A/ IN B Ay 00 #4110 ) R 9
FAREJT A L AE 10 4 20 m X 20 m gy kE 7w, 3 3
T A% 50 i SRJm T 19 B 47 J/ . Horb B g g
Yo 1 BE4 8 4 R, 5 R B AR 8. 00 %6 5 Wit
HY) 19 B 43 J& 46 Fi, ok B b A B0 Eg 92. 0000
VG K L S SRbR /N BE R v R R A SR 0 SR BRI
Bl (Rosaceae, 13 J& 13 F0) & B A %019 26. 00% ;24
Bl (Compositae.6 J& 7 F) b BAPEH) 14. 00% 5 8§ IE
Bl (Labiatae,6 J& 6 F) & M A 12. 00% ; RAFR
(Gramineae,5 J& 5 ) 5 B R EAY 10. 00% ; I B
(Umbelliferae,1 J& 3 #) &5 SR % m 6. 00% ; & B
(Leguminosae) il & B Bl (Ranunculaceae ¥4 ,2 |8 2
Oy EAR B 4. 00% ; 3 BE L (Urticaceae) , /]
BERl (Berberidaceae) , . & Bl (Caprifoliaceae) , fil 2%
Bl (Rhamnaceae) , i 2% B 8l (Oxalidaceae) , T F{EF}
(Cruciferae) , & #} (Moraceae) , KU1l £ B} ( Balsami-
naceae) , 8 4= JL1 Bl (Geraniaceae) , ZE {if B} (Plantag-
inaceae) , LBl (Celastraceae) , F #} (Polygonaceae)
g B B R N SRR 24. 0020

VG R 1L S SRR L /)N B Sy A0 34 b 4 AR ) R O R T
hE 1~2 FRHA 14 B BRI 73,6805 1
FiJE A A5 @, b BB B 95. 7400 . /NEEREVE
AR A 52 22, 3R PG K LU B SR AR/ N BERE IS )
T o AT BERL A B0 7 R I8 00 0 DL AR X . NH AR
TR T L FAHH W) o5 2 % D03, 2L A7 36 iy oy 5 Feb
B 72,00 %0 s RAAEY) 14 F (5 BN EY 28,0020,
TEARAFEY b TR 7 R HEAR 7 B, 4350 oL A A L ol
Y 14.00% .,

3.3 INEEREEELSWN

G R 1L SRR L/ B Sy £ 3 il 1 A ) B 9 o
ik TR TR E ERE A EA)ZE . I AR JZE T
ZEAH X} #5520 32 A B R B S SR (Malus sieversii) B
WIHE (Crataegus cuneata) | Bf H: ¥R Bk 2% ( Prunus divari-
cata) 5, WA Y A 45 R G T T/NBEREIE TR K2
SRR E A AR IR 4, R 4 AL IZBRE Y
ARJZ ) B A R B 2 1002 BF 2R (ML siever-
5110, 1% )2 BT A P R RR B 27, 78 Yo, LR R BT 1L A
(C. cuneata), B A= B8k 2= (P. divaricata), I ¥
(Populus) %,

TEARZ R A A7 Fh, 4300 K /N BE (Berberis
thunbergii) G548 3 (Spiraea salici folia) 7% 1% (Ro-
sa multi flora) 5339 )L (Caragana sinica) T (Co-
toneaster microphyllus) Z.% (Lonicera japonica)

25 R 2 (Rhamnus cathartica), WG 5 o] A1, /)N BE

W ZLE R 196. 25 %0 , J& BF 75 10 4 XL S Fh . 25 2%
54 F % Al ) E B AE 4 1 A 26. 70 %0 Fl 38, 71 %, S BF
PR R R, AR L M) T AR 2 R 2
B EAE 9N 7.29% .17, 39%,6. 38 % F1 7. 02%
FEREH Th o A 380, 2 B 0 oh OB 1 B A R D A A
LR

R4 BARLUFRWNEEEFTARBHE

XL B2/ AR/ X 5/

Yy F % o % EEE
PSP R 27.78 26. 67 10. 38 64. 83
W 1] s 25.93 26.67 13. 80 66. 40
PP A Ak ZE 1852 6.67 2.90 28.09
i # 14. 81 6.67 59. 07 80. 55
g A5 5.56 20. 00 3.62 29.18
XKl 3.70 6.67 6.17 16. 54
e 2 3.70 6.67 4,06 14. 43
x5 AXRUFRHNEFEZEKRERE
42 o 5 R o 26 fE
W *ﬁx]flx/ *ﬁxl;:mx/ *ﬁxl;:bz/ A
N BE 70. 80 41.67 84.05 196. 25
F L4 12. 64 12.50 1.56 26.70
= 8.28 25.00 5.43 38.71
s L 2.76 4.17 0. 36 7.29
i 2.76 8. 33 6.30 17. 39
PIgES 2.07 4.17 0.14 6.38
25 B2 0. 69 4. 17 2.16 7.02

Wk 6 s, BARJZ T B JZ A AR KB B .
IS PA 32 A/ DN AR ) b 28 A 2 o (AR A T Y L
R ERNEL (Tri folium campestre) , K& R (Im pa-
tiens nolitangere) s 5 fk (Urtica fissa) 4 Z (Origa-
num vulgare) , TR (Poa annua) , %3k (Aconitum
carmichaelii )% .73 5 & T 5 FF (Leguminosae) , XUl
##} (Balsaminaceae) , = ik £} (Urticaceae) , JE JE F}
(Labiatae) , K A& B} (Gramineae) , & & £} (Ranuncu-
FAJZIA 16 B 13 @ 47 F.mEZH
10~128 cm, #HJE K :26~52%,
3.4 INEETERALEWN

AR I S8 A e W X X Bl P (% /)N BE AT 4 T
B8 53 RANGL, AR /NG 45 A6 AR A 1 465 48 43 it P B
Gkl AR AR T, MRS T IR AF R oy bR R R L
i 300 ~ 400 em [y IV /0 BE i 2. 05 bR B
25.00% ; U g 100~ 200 em B 11 2% /NBEFI 200 ~
300 cm [ [N /N BE L 35 5 RBR B 20. 450 5 AR 4 /)N
BE TR R A5 9030 43 AR HE T T, <100 em 7Y /)N BE &)y
=400 cm B Z /N BELERIRE 5 HLAREL D

laceae) 4,
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F6 ARILBFRWKNEHEERERHE

[T *ﬁﬁfﬁ%/ *Hxﬁiﬁ&f/ *Hxa‘;%ﬁ/ EE%{E/ ReE My *Hﬁf!;f/ PFHX#E‘U;%/ *HX#;TL&*F/ Ea{ﬁ/
1 8.98 6 9. 89 24. 87 19 &W¥F 1.73 1 3.61 6. 34
2 k&R 10.71 6 5.70 22. 41 20 KIfF 1.21 3 1. 90 6.11
3 H R 5.35 7 5. 89 18. 24 21 E#HT 1.38 2 2.09 5.47
R 6.22 7 4.18 17. 40 22 GFEATE 1.9 2 1.33 5.23
5 R#ECR 8. 46 4 4,37 16. 83 23 % R 0. 86 2 2.28 5.14
6 Ik 4.32 7 2.66 13.98 24 R 1.73 1 2.09 4. 82
7 WER 5.01 5 3.42 13.43 25 REX 0. 86 1 2. 85 4.71
8§ i = 4.15 5 3. 80 12.95 26 4 2 0. 69 2 1.71 4. 40
9  fEBEE 3. 80 4 4.18 11.98 27 TME 0. 86 2 1. 14 4,00
10 M 2.76 3 4.75 10.51 28 B 1.21 1 1.71 3.92
11 MR 4.32 2 3.61 9.93 29 L3 0.69 1 1.71 3. 40
12 #BHE 2.25 3 4.37 9.62 30 RILBPF  0.69 1 1.14 2.83
13 Zjmer 2.76 4 2.47 9.23 31 JEMEL 0. 69 1 1.14 2.83
14 Myl 4.32 2 2.66 8.98 32 Hrima| 0. 69 1 0.95 2. 64
15 K 2.07 3 2.85 7.92 33 EF 0.52 1 0.95 2.47
16  FE& T 2. 94 1 3.61 7.55 34 FEMIT 0.35 1 0.95 2. 30
17 B % 1.73 4 1.14 6. 87 35 WY 0.35 1 0.57 1.92
18 7 2. 94 2 1. 90 6.84 36 K E 0. 52 1 0.38 1.90

x7 BAXRUFRHNEBIES BIFME 7S

A 1) e i A A 4
FE b <100 cm it
100~200 em  200~300 em  300~400 cm  400~500 cm  >>500 cm
<50 cm =50 cm

1 35 18 6 3 2 0 0 64

2 0 5 4 5 12 4 1 31

3 0 4 7 6 12 8 0 37

4 0 3 0 7 1 0 0 11

5 0 1 8 3 3 0 4 19

6 0 0 6 8 13 6 0 33

7 0 1 5 5 12 4 0 27

8 0 3 23 14 4 0 0 44

9 0 4 4 3 3 0 3 17

10 0 0 0 9 15 1 0 25
it 35 39 63 63 77 23 8 308
L5/ % 11. 36 12. 66 20. 45 20. 45 25.00 7.47 2. 60 —

3.5 INEEEEYITESHN 2. HEAKJZ ) Simpson $§ %4, Shannon-Weiner 4§ %

mk 8 B WAl FE AR B SR R Pielou F8 40431 0. 474 9,1.478 5,0. 526 6 X1
BT R R Z R E A RO R RS TEARRBRMIIARE . HAJZ Simpson #5 4. Shannon-
RGBS, VIR LB R CLNBE R AT A Weiner $840F1 Pielou #5443 5124 0. 950 5,4. 634 5,
VIREE DI ZREME RN AR >R ARR WA 0.898 2.\ FRAAE.

®8 BERIFRM/NERZMH S HEMERE

BE VK J=RR7 YMEEES Simpson 8 %% D Shannon-Weiner H Pielou 8 %% J ..
FeAK Tree layer 7 0.808 5 2.460 8 0.876 6
INEEREVE #E K Shrub layer 7 0.474 9 1.478 5 0.526 6

FA Herb layer 36 0.950 5 4.634 5 0.898 2
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(1) /NBEREVE TR H 450 . S8 MR Y eV 6 B
GERAY TR )Z TR 2 R AR 2, P K L B R A LA
AINEE Sy fL B A TR T A5 R AR 2 L
SETT AR (A 2 W R EE A R A U TR 2 N BE
(1) F ZLAH & 3k 196, 25 %0, ZLIm i F v A 2 2 AH HE
TEES 1 ALY A 80. 55 Y0 I A 2 H B HEAE S 2 1
(35 4 38. 7100, Ay 25 S5 Xk ugs 1Ly ) ARkARE VR 14
Tl 2L 5 B 25 A8 HE AT 53 BT 5 N FLRE VR T R 2 R E Wb
SRR, FEELE N 34, 430 W i T E ZAHEES 2
MRS 210 21% , BP2o A0 X TR I E KA
SRR DX BE Vi 0 SR e (0 F ZE(H AT T DU L 1%
BEvE LM 11 A4 M ZE B I b 5 HR A e
SR B FE B SRR 319. 27 Y 5 /NSRS Sk B K AL
A, OB A AR K 262, 34 %05 Hiw f SRl BE
fO B W B AE 20090 LA 1. 7 K L B AR bR BE RE
T rf /N BE BRI b A X O R R R AR L At AR e
TRV 0 57 B0 5 55 o R A O ORI B B — 1B
AINBELEAR P P AR A B R Ok | YT R R,
77 LR A e o3 A AR S TR AR SR RS

(2) /INEEFPBEAR LA . R 3P BF 2 BE V5 1)
B U 53 o FLAR GG K A B 95 5 A B
M) 76— 5 A2 BE A n] DL A BB VR 1 & Rl ST
ANBEAE S PG R L B SRR N BE R VR 1) SR B S A
FLAR G5 K X B 7 1) 45 4 T o ok ke e e e A
VA A R I A Ml AT /N BE R W B 2 T AR L IR
INBE FRIEAR I 45 0 S g R . gk e AR NS X T
JEFBATE F AR R DX P B R 22 AR 3R o B 2 AT 0
A S HT H R R AR G 2 A0 S B E R 2 R B ) AR G 4
i 2 A SRS (4 4 B R A AL R AR B AR R, B B
AN 3 BT e it A T A BE T W A% R AR G 4G A
5586 Je sh A5 b AT B AT . A TR IRT VA A 5 A B RE 4R
GERY A TR A A A R R R R K R
EN NSRRI S/ S RS Wi NI LA E Y e
T YA I S A8 52 2 AR,y g R R AR L X AT e R
5 A SR SAE TR L /N BE B Ty KR MR B A B
BN A LB LS AE T /INBE S 1 1] B B A A i R
b B0 B A D3 — T T AT R TR R U T R AN

N R S HUN BT B AE S RS
B H R

(3) /NBEREVEWI R ZRETE. BEVE MR 2 REME 2
TRV 45 M AT R 52 Ze Mk Y BE 4 L S W T BE R R HL R
b R 55 B AR 4P AR Y . Shannon-Weiner 3§ (& H

HIW T2 () 2 FEVEFR AR 2 — B RE B4 Hh S e i
Yy =F & RN 0 X ) B HRR(E B R AR SR ) Rl gk
R Z A S) . TR LU SRR DL N BE SR A S
FIAE P RE IR B Rl 5 R 2 AR PR R S R kB 3k
R HEAR)JZ > RJE >R )Z, BAJZ Shannon-
Weiner #8500 4. 634 5. T A et #r s K il =
W REIE S5 R AR HEA TR ST I R B, R = A2 BE IS B AR
J2 Shannon-Weiner Z 8% 2. 680 1. & &
SR A3 A T AP A X ek BL A S A PR Rk A
7 AT B 9T 45 R K U B 7K N B A 2 Shannon-
Weiner Z #EPEFR 00 3. 01, P4 K 1L BF SR AR/ BERY 7%
R JZ Shannon-Weiner 8 4{ W] i 5 T K 1L = A2 Fn
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