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I R 5 A 1 T 60 0 36 R B A A B S0 R By — e L (Levin, 1992
Wu and Levin, 1994) , 25 [E] 8 R 1L py A= A 0b R BT A2 A0 24028 , W IRT B X AR 2528 i 8
@@Jﬁ:&jfm*‘l%ﬁ?ﬁ RELIRUAESERE L, R BRI S SRR
H@AF WS /%?jﬁﬁ??ﬁ@ 53 H ZE (Tarner & Gardner,1991;Levin,1992), ’

e iy B 2 S A, A BT % 35 B B E AR (area-based data) , Him#
THROEAZEFES MZBRFERRER. BREE—RINEEE I FEEERS,
{ELEAEE 4R 24T Pl B R P B9 B AR T AR B 7 (basic areal unit) 7 TRATAZ BYE AR, MR 32 E]
MAHNEMR. Lii’i‘m;@%Tﬁ@mH‘J EQJFEIZ TEH”FJ'ZEgifﬁ%] S EEPuR Y
4T Y 2 B R A 5 AR R Eﬂiﬁéi‘iﬁﬁ s RIBUIR R, 30X — 2 (AR R — A
ﬂixiﬂﬁﬁ%%?ﬁ?‘ﬁf B LA A R E R R T RN ML RN, S5 5
SIRTH S R E . KRR B WA — 2 B R B R (aggregation across
scales) ,_AJ%E]:] ——}_\'}E i%iﬂzgﬁ&ﬁ(mmng alternatwes)(Openshaw,1984 ; Jelin-
ski & Wu,1994; W4, 1993), B 1 %@%@%TRQ&%% 5%‘]&%&%]&%9%%

ﬁﬂimé‘lﬁﬁﬁﬂ'@&ﬂﬁﬂ%*ﬁﬁﬁ?@] (Openshaw & Taylor, 1981), #ln,
5 ¥ 26 i B85 Celectoral geography ) ', FF A IE R4 B K EE (getrymandering
problem) — @M EF S E R TR ERRELER — 5419 AR BEF B (Taylor &
Johnston, 1979; Openshaw & Taylor, 1981). #RTi ,ﬁ—rﬂ@#ﬂeﬁﬂﬂ%ﬂiﬁ?qj
FIEEBHYEW. HE 20 4 30 £, R (aggregatlon effect) 1 AL ¥R
NSCHUIR 2 SCHR AR . AR BEE S R S R OB T R R 9 R B A S (scale-depen-
dence of pattern) IER R T MR B BT A5 B (Watt, 1947 ; Greig-Smith, 1952;Kershaw,
1957) , {ELAE A 0 A 5 2 o, IR Y £ B 4 A F R IR0 (scale problem) , i 4L T
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Zoning Alternatives

A 1 -REFHEE (aggregation across scales) 5 X X &4t (zoning system) R EE . F—1TRER

— A R X — R R AR AR R TR X R BT MR R . &

— A5 3 A B SR T IR AT R A 2 )RR » L B3R 4 2% [A] G (basic spatial unit),
BRI E Rk



B M 70 LT , R RIS R X R S B R AT R R e — R B E
M, I DL AT 8 P T B L TR B (modifiable areal unit problem , B {# # MAUP) H Bl 42
—Z BRI UL Openshaw & Taylor,1979,1981;Openshaw,1984), MAUP T'ﬁl
AETHEER R R B 5 b i — A BB A SR U HE A NRBX
— XS T R A, N BR TR X — MBI TR ﬁlﬂ: ZFSGWEETF‘UL/‘ ,
J5 T B AF — it . \
® {2 R A B VL FR B ST R A 7 )

® W ﬁﬁﬂ%mlﬂ@&i*?*%%ﬂ@%ﬁz?
® Jr e e X 4<% T 2 ek T PR BT [ A

—. "H @Eﬂ$m%%u

A Iﬁ]ﬁ%(spanal data)&%ﬁ'”“’lﬁlﬁﬁﬁ?ﬁ%ﬂﬁﬁﬁ#jﬁﬁﬁmﬁ%%
(Fotheringham,1989), RETH FEITAIET S, =5 [R5 AT BF FE B A A &E’%ﬁﬂ:ﬁﬁqﬁ%ﬁ
24 T BB ST VB SR AL X (Openshaw ,1984) , Tﬁﬁﬁﬂixﬂp@m%m?gﬁiﬁfﬁ?ﬁ
TR EMERETER. RAET S, ERE R HTE R PO R MR FTET 8 H
BUESTAY SR IS, NATATA , AT EB ML AR B ST MU SRR L S WA T - ROBERUN A
RIDKIHRE ., RBERY (R BD B %ﬁ%ﬁ%ﬁﬁﬁﬁﬂ$m3{j{ﬁﬁﬁ$eﬁt
A 5 T 3] DX R0 (ol X [ ) 2 8 72 (6] — B R 7K T Caggregation level) B[l — REL, 4%
Bt B A R &) K7 Rl kcAF (L Openshaw & Taylar,1979; Openshaw,1984),

B, B R R P e kA A < TR JR, — i 7 B TR A T
J7RATF A B i BB R R B (L Grelg Smith,1952,1983; ¢ . ME T HEF,
1984;Wu,1992) B TR REMBRA/MERH RELRTE, Bl —EBE LR
ER B4, ﬂﬂﬁﬁﬁ'ﬁ%@ﬂiéﬁelﬁlfﬁ%ﬁb"rﬁﬁfmfnlélﬁﬁé*%“l‘:ﬁ%‘ﬁﬁ$n&9
BRTOAAL s X R OB RN 2 R B — e R, MR T UMNARE A #, RARR
M RIT, MBS ERH2ZR A TR EBN . MAUP M3X 207 BB
EREEESL—BRE. '

= Egg MAUP B3t

Gehlke #1 Biehl (1934) B F- NG it A B T REEBOY . — 0% B0 3
EEEH AR ER R, 1B, X PO e 25 18] LR g2y 3 R, fH SC R i
WE 2 38 hn s T 24 BEkl 72 8) EREALA S T R i, XA R BB EHRT . Yule A1
Kendall (1950) L5 MBI IR T R BB GE it 40T 5 IS . ML TIAH , 25 ige
EHA AT 4 R AR E R BT 5 B AR IE R R 2R, th ] i R X A7 45 SR BT AR s i TR AR
JURYRFAERY SR, R I, fh 1B Bt ), M AT 5 R R AE P R A e T AR ST L T e
R E LR SRR, Robinson (1950) WX Frp H—RE LM AEEMEE DRE E
FRIE R BLB AR N “ A B F B IR (ecological fallacy) . X—ARAUFHE N £ BN ETE
FEREBOEE. WFEENERNET.



YA _EFFiR B A ER A S R BN B9 )7 . Blalock (1964) % % I T PUFF R F X X A7
BT T HOIR RS AR S BT A0 A AT B e . X MR T iR R 2 - ORELA &5 @
e E AR ANK ; O AR K DR @2 a4 X SRR, B KN
FEE ST MR B U B T I T B R e B AR R4 K, AR 56 2R B R B 3 o i
b, ELENEH O A2 B E R R E A B KB, AR S AT B A g R B A B R
BN, 5 T e e ik R0 B 23 DX, A 56 R 0R0 (B0 05 B B R BE 3 I s i '

B M Gehlke #1 Biehl (1934) i T.4E 2 J5 i 40 £, MAUP [ L PR Y H A BB
AMBFFE . HE 70 £, Openshaw MR FF B — RFIMBI LR XML E ¥
MAUP #F 5 # 1] T — A~ 57 (49 B #1 (). Openshaw & Taylor, 1979, 1981 ; Openshaw,
1984) ,Openshaw 1 Taylor (1979)3# it = LIHFIT T MAUP X AH6 287 9 B0 . At 4]
AR NEATRETREE lowa M 99 ME. FARRE 1968 FXFH LMK/ 60
U ERREES W, T B AR 1970 41 60 F UL ERE S B A DB E S, K4
FR, FE SR RBE BB LK/ FI R X 7 35 B M 96 2 3R] LA 3k 21 HL B {5 78 BBl P e 4
(&, Bian, 24w TEEO 99 T3] 72 B, #152 R Y —0. 059 B E] 0. 703 (fTIF R
SR ) 5 24 T AR B ST RIS 36 B) 30 A, HXRBAEFHE~ 0. 770 FI 0. 968 = [ ; 4 T AL
SEHEEE] 12 B, A3 R B EH 2] A —o0. 984 3 0. 999; T 24 AR B STRRE 2 6 A, 4
3% R Y B/ MEEE] —0. 999, BAEAT 1. B I, Openshaw Taylor ’I%V)’E 16 24 A B
SR —EIAEERLER.

MAUP Tﬂifﬁiﬂﬁﬁfﬂ‘ﬁﬂ?ﬁﬁiﬂﬂ St 4278 TEGE H A e 25 R RL A TR B
BRI . ARG 5 FEEMERTFRNED , REGXEFREENRRA TR E L=
8] & F BE & (spatial interaction models) #BF 3% (441 Openshaw, 1977 ; Amrhein & Flow-
erdew,1989;Putman & Chung,1989), OpenshaW(l977)%@]%%@&1}5%@1’5Hﬁﬁiﬂ?}
ﬁﬁﬂ‘&@ﬁﬁ%ﬂﬁﬂ@ﬁﬂ;Amrhéin 1 Flowerdew (1989 FEWF & MA_UP X —A Poisson(s’é.z
P ) 25 1H H AL 40 3 b B, R BB Y LA W SR Cthreshold) Bl E— R R EZ b4
RIWK, TR KBAEHFZRELYER B, Putman 1 Chung (1989) 4 MAUP %
KRS AR RS SR A, AR RARK SR T SA T MR
HPBESPESFTLHER.

Fotheringham ] Wong (1991)#F5E T ﬁfﬁ‘&ﬁﬁﬁﬁlﬂﬁﬁ%ﬁ%ﬁ‘ﬁ*ﬁm%“I’ﬁJ.,
HEREZYN,ME NS P alibration) M FARF B AI K 2% oL RERK. 6
fISETT RN T B8 B A M5 H X MAUP UM TTREL & . (HIE R BB T B
MR RFETXZ#F2H. BJ5,Fotheringham f Wong (1991) i i 45 i 6, 2L F
Openshaw fl Taylor (197)FEBF S G0 RAETE . 8 8 BUS BB B o7 6, 854
Brog g AT L RIRAR AL 5 Wﬂﬁﬁikﬁ?%ﬂ”?ﬁﬂ]m(1X~-i7é‘5ﬁ‘$m‘i“5f:%ﬁ
S .

o, w ﬁiﬁﬂﬁémlﬁlﬂféj‘%ﬁ?%?%%x

TEEW?RE‘@UH@E%XTTE"‘#ﬂ“/ﬂ?ﬂﬂ*lﬁ]%ﬂﬁﬁiiﬁﬁf%ﬁﬁ%$7@ﬁ
B . WAME R B ES AR BN EE2RNAFBR LM ESERR Y. &

o« 4o



LETHRABEGNRN, TREER A CE BRI, BRI, X RE R ER
2R R/ TR S B AR R 5 4 R TR R, X TR A R R R R
FIRERE 2 T AF AE R M AR, FXBMEH SR T HHREMLREEREREE
BUMNRUE EWBFR UL BULE IR SR . B B & A Y 2 Rt & 2 BRAE AL 7 TH A9 18]
B, s 80 D RUE BB B b s #53% (scaling-up or translating) B R R E L. FH i, 8
RRBERLH HE L BOE R W TR AT R 4R . IR 4, MAUP B[ RE H BL7E 16 5 12
Ho ERXHEE S, B B E R TTR R R TT (plixels) , 82 B BIRRY = 2
PIEMBEN . CEH SRR, BRYCHN S HERE S SBTE —H X 284
g5 3R i £ R (Woodceock &. Strahler, 1987 ; Nellis & Briggs, 1989; Townshend &
Justice,1990), ;

EF M= lﬁ]ﬁ@ﬁ@ (grid-based spatial modehng approaches)%EE*"?E???ﬂP
M) (Turner & Gardner,1991;Wu & Levin,1994) . R, ERIRELREREARSH
B 930 ) 4 B 23 () 4 B R S R (grid cells) B R/DIERI G R G T . KRIFHEHA
(GCMOWRETFTMBZ LK, EMEBKBILEA R, ZFEREARAE, AER EX
RER L, fjﬁiﬁ@ﬂ‘hﬂf%*%ﬁﬁﬁ%ﬂﬁﬁﬁmﬁﬁxﬁ—fﬁEﬁfﬁﬁ?ﬂ]ﬁlﬁ%%uﬁ
(X W, Dudley,1991),

MAUP Xt &EFM# 2 DR RERI T EHRESEEM. LA Greing-Smith 4Lt
75 B B, A LA R B — . AR E R W 53 75 2 (mean square variance) B XA K
7 (bloc\k size) , Bl %ﬂ:ﬁ[‘fﬂ—%ﬁﬁ%ﬁiklj\ (dizes of aggregates of basic areal ﬁnits)’é‘]ﬁﬁ
¥ XML T REFIRBE A RBERN ., 7655 —H B R R sk XA S X A 4 R i
Ml 3R A2 B E A {H — LR T 5T W B M R B L B SR O VR B A 45 ST AR A AR 06 R R
(Hill,1973; Greig-Smith,1983) . YR EF R BT ARG AN MEALTER —R
B L —mH R TR, B, XS I S SR, R T X Ry e 228 R
R TE 1994 FERAESF SN, A XV Z— (B8 B 5 Greig-Smith 1+
T BiRIA B . Greig-Smith A4, X Fik) KA L2 86 B R MZE X RE EthiF R A
AW EEPREEMPFAKHAE., X—HAUMERTESERTRR.

WILER HEE B MAETEN SR RZEERAMNE  FBETEHTERIITRER
RS XM 5 T R A AT 5 AR . 40, Turner % (1989)BF5E T R B ASMLX = Fr R
s RIRE AW, X = PR RR R W L B (diversity ), {3 ¥ (dominance) #11 8 T
(contagion) . JTH 7E3% B AL KL (graiin) FIHE I (extent) LR SFR b AH %4 FRITH 38 &
B T R TR/ T B U o 5 B NP R T AR, SREE A PR Y K /N (grid size), Turner
SR, X RO R B AR (L F B M AU, T RN AR L L b R B B S (R
FE BROR B T A ] Qi A W (1994 BFF 9T T RBEAE e S i 23 [ | A1 96 7 843 A SUUL A% /RS
RHEREIH . M ATRO TSR0, 25 ] A0 3% R (4% Moran’s 1,Geary’s C, i Cliff-ord 4
THEO X E BT KM B REE EARRE L A—fW LN~ B EHXE
BAHE S . Jelinski 1 Wu (1994) X4 USO8 130l B R e 4 40 47 o B S Wi T 4
. fEATARF 23 T ok B I K& R WA NDVIGGR#EAL Z 4 B B0 %k, (X
W Wu et al.,1994), FRBFRFH XS RE ENERMERBTF B RTRE
HEER . ATENAEXKRNER. EFSEET XE&RLIIRRR. XBENE

. 5 .



SERRRARRRESRE LHFEN, PRESRAGEN . EARRE L RN
BARREERANRAN. BA, “SI—HURLLH EXBRATRY . Bt ¥FEME
Iﬁlé}ﬁ‘rﬂé% RAF R R R BB K

F LA X £ AT T A B e

Eﬂﬂ.ﬂ#iﬁkq’ Eﬁﬁﬁﬁ@ﬂﬂ?%ﬂj W {E N XHF MAUP it &%, TE, RITH
R — R

(1) EA LR (basic entity approach) . X —RRH FEFF L, FTBt Y BEM 4
WHEETFHRN S EAST R AR, By AR Ru A7, MAUP BT 524
% 42 (Fotheringham,1989) , BEULTT 5 » BT A A 55 WML A (individual-based models) H.
P 4% g ZE I BE AL (grid-based models) A, {H X FhdE A SoARMR 12 78 LR B oA — B )
B, B EESFIRENRR LSRG A REARALE, fim, FF EE].
BERESTRABSERE RN, 2RI B IEA LK EE? ik, FEiF2H
Erp, BIE AT A AMEEY RO T ERE LEATEREZER BB K
AR VRN G AT DA R AE BR B AR R B TR R

(2) Bf# X %% (optimal zoning approach), XFhiERR & ﬁ?%ﬁz%_‘/‘ﬁﬂ RHEE,
HRERETHEYZRE/DN TEHHEE T HHERBEREIRE-RNEFE. &
1548 ) G5 743 BT S 64 25 SR W) & B B 3F (WL Openshaw, 1977,1984;Sammons,1979),
BERX-BRTUBERET MAUP 3 BMMTER LME2R B ERIEENES L
M LHE EMEREN . AR E RS T H9 B Rk A M A4k
H. BE EZBLREF, —PRUAXF RN E—B AN, B HAZTRIEES TR
. B4, Fotheringham 1 Wong (199D W BF 5T R M, “B TG A B =R EARXH/MLR
BN MEAEFLARRUR RS,

(3) iR 2y BT 72 (sensitivity analysis approach), ﬁﬁ:@&é‘]ﬁf?\&?]‘%%]ﬁ
B MAUP )& m, T 2@ — R AP R RKH WA EE MAUP i it BB g
(Fotheringham, 1989), B{URRYE 434 AT LA 18] 285 DA T T 5 « VRS2t 20 B et R BBE 0 ) KB 7 B
UK R R ROBE AR KA A A R U MR AR LR W TR Y o WRLE R R A T ¢
XEFERN TR ENRENTREHITTENSESEAFRREL HRE, YHB R
HEERE, RESFHEHME R YRR A RESH, Tl —EEHBRETH.

O “RHEFBR. BAAEFRKEBREENFITSN TS EERBEHN, X
MAUP KUK 447 535 (I Tobler,1989), Fortheringham (1989)#& Hi , FI BB B W4k,
TEIARRRELRAEE. AN AR —RE LHTEH BRI, Tobler
(1989) MW, 28 M4 M a0 25 R 5B BB Ir T SRR IR TR %, B LN 3% F A
B BB B “ SHE R I R B = 1) 4> BT 4 B ” (frame judependent spatial analysis)., Open-
shaw #1 Taylor (1981 HIWAN , “ 501 % § To 3000 7 58, A% B 7E 5 A 77 T 64 ¢ {8 e
BB BRI Fml, E 8% B PO EBNIEETEERE Rt H
LR U BAT 4WE? H i ,Openshaw fl Taylor F3k, E%%ﬁ&fﬁ%ﬂ\ﬂﬁfﬂ%(ﬁ
é?&?)ﬁ'ﬂﬁ)ﬁtﬂfi’WX%ﬁWWQﬁﬁ%ﬁﬁ’?jﬂfu

L]



(5> BMIFFTAREEMALEZEK, Fotheringham (1989) B UK 22 A G- 40 A B B 5
SRR b, DT 124 51 100« 2 75 T R A S A0 B JR 56 AR LR B0 A oy e e
T B LA LA B S B MR B, T4 M MR 487 Fotheringham (1989) 3 — 2 fi
i, 4875 3 (fractal analysis) 783X 7 H VLR A H B R 5 4 BT DLE g %t B — 22 ]
DR ERRRY, SRELXHER. TUES, XFRIESLERRR SEBMEA
BWEAMYUZL, MREETAEER R LA R E KX 25 0S8 miab e .
TR I 4 R R B AL (self-similarity ) R 7E 9 22 18] )R B 38 (range of scale) 154
RIFHMAZE. EERAH, B TSRENNHE, BROBE—SHRER LERL S
RE T, fHEL~REﬁ*E@E*#%ﬁﬁﬁ&ﬂ?ﬁé%l‘ﬁﬁ)ﬁﬁiE‘J

7. WS4

Openshaw (1984)iA % , 7] 85/ @ﬁﬂﬁml%@% = (64 R A BL S BT 5% b i — A AR A )
#% . Fotheringham Fl Rogerson (1993) #E i1 M| 047 5 GIS Byt & — XHPEH ,MAUP
R AT P A KB Z — . R YR B 25, MAUP B iR R 25 R 45
MEM. BHEMEZY, E4EROE RAMESEWHR. N THEAR, BLEHIR
HEBER AL, MAUP 2R A . i"l‘ﬂz@ﬁj(%ﬁﬂ?léﬁﬁﬁ*ﬂ GISH4 X,
MBS ENEE,

MAUP thVFR R SRR 22— AT, TR B 3L R R SR — R L
Het. BB, NS 8 L B SRE, EIF AR AT R B — R . MR, BT A 1E B
?MTHR&%HTH??E%WMR‘E REGHRHNEE., X MEEHSTEEERZ TH
% % % B 30 A 75 X (hierarchical patch dynamics paradigm ) By & & B % (Wu and
Loucks,1994), 2R RHFF L (Allen & Starr,1982; O'Neill et al. , 1986; 5B H,1991)
M EEERETREE R SER. S, M TAESERENERERT, T0RIB%H
FEEE, T A RSB ZRMEEEMERATRY, ATE » X7 T BB 95 1
FRTH—SENET, HENEMHTE MAUP EASEHHEHEE T —& 55
7.

B RE R A TR B A AT A A SR B SR A (TR R4
R EFE WSS, Yﬁﬁfﬂfhﬁiﬂﬂﬂ“ﬂlﬁikiﬁﬁﬁﬁﬂ T RELUBHFEEEER
SUAHRSEAE TR A1 TR A B SR P %ﬁﬁ%’??ﬁﬁ%’ MR SE4E, URR¥ B SR E
SEETF R, ‘

8 F X &

B R BT RS, 1984, PR RBE K TR B, & A5 W ,4(4) . 345-353,

WEE, 1001, MM, SR ARRER S AEBRE, W FESEMR, 22 :181-186,
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PATTERN AND SCALE IN ECOLOGY: THE MODIFIABLE
AREAL UNIT PROBLEM

Wu Jianguo
(Biological Sciences Center, Desert Research Institute, University of Nevada System}
P.O. Box 60220, Reno, NV 89506, USA

Dennis Jelinski
(Department of Forestry, Fisheries and Wildlife, University of Nebraska, Lincoln, NE 68583, USA)

Abstract

In both geography and ecology, the analysis of spatial pattern frequently involves
the use of area-based information, albeit from field survey, aerial photography, or re-
mote sensing. While a variety of statistical methods have widely been used, the arbi-
trary nature in selection of areal units for analysis has been largely neglected in spatial
studies in both fields. This is not a trivial matter because the arbitrariness of areal units
must be dealt with explicitly in order to apequately understand pattern and process.
Variation in choosing the basic spatial unit will have effects on the result of analysis.
The results of analysis can be affected not only by the level of aggregation, but also the
ways of arrangement of basic areal units at each scale. The problem associated with ag-
gregation has been termed “the modifiable areal unit problem” (MAUP). It is imperative
to recognize, and to develop methods to deal with, the problem in ecological studies.
Therefore, the objectives of this paper include: (1) to introduce the concept of the mod-
ifiable areal unit problem; (2) to elucidate implications of the modifiable areal unit prob-

lem for ecology; and (3) to discuss approaches to the modifiable areal unit problem.
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SRHERINE KR YR o B ELURIRSY » T £ B T 55 2 5 o 1R 6 7K 5 5 5e
BE A K R E L R AR B E S . TR MK 22 A BT RS8R
WA B B A PR E KR . BRI ATHBR AR A= 4 2 — R TR R AR
A5, T HC A R4 T B A V0 s TR AR SL T DB 5 B K 0 5 ey A 7 ORI
AR o A LB AR S 2R (Kramer, 1980), FOARECHFI A T.25 32 B 4 45 B ot
FPHEGOK TR =28, b FEAE B LM E AR X MY 5KS L EFRE
PR R e 7 1 — AN T P, LR R K 43 5 A IR T R 3 4 3 B ek
S 2 (9 36 T L A SOR I TR U B S Rk Y U, A 4 TL P B B Y R I S B
AT BB HLAE] , FEIR e — BRSS9 R B E 5

— BN R Y

X FHYH“TE N ¥E K W ” (adaptive response) , LR W E S WS 2 EWE
ZREFAEE FHMEE I EE M RPERET RN XM RN EEZISESREEE,
YrEEEE BN EWEATREE, EXMEXEERMNTF RO EZEBN“ER”
(adaptation) B “i& W ” (adaptability ) B HE & . 3& N B YA G4 WA DI 8E Ly el &
A28 o 33X P 0 28 T AR M 7 — 0 @ SRR P RIS A B W V138 (Kramer, 1980) , L2
PR TE K 3L BB e B A R X @ R AT 5 T 8 R i Y R 2 1% S s M E S W
FEWRE BE EBESEEERERASRRFT RN,

RATENE , FE T PR B AR R R A W M LR i, (R R AR X T3R5
R T4 Hy i 5 3 880 A [B] (Kramer, 1980) . 1 — AR X T IRIE 2R 4 AU IF R
FEXT B SE , BIA b e R Bl Z W 48 ¥ 8 Bk O R AL 82 2 (phenotypically constant) , 31 B3 i
TR OK EEF AR E R, 1 2 B YRS JE R BKE R — R 2R
35 A4 52 R SBUR, M BTN 2 2 AU W] 28 (phenotypically plastic) , # 41 E —fAi 4 4= K T
11 B 0 B e b - BT R B g 22 1) FE Bk m A R M AE 32 B 0K 4 FipE B R AR 37 R T
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