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TE: YY) ARG S5 23 0 FARE 3030 A8 %238 (early-acting inbreeding depression) -5 i 3] 5 28 N 25 Fl
(self-incompatibility) 580, F WA IR & 4 15 1S MVER VLA, W5 H 2 07 e g SRR s S5,
AT R E B F I R R A . R AR SR I A P (1 B AR & F B AR FABLEI, 0k AR AT
55 PR 35 [ A2 NS5 M (late-acting ovarian self-incompatibility) Al 4 & 7 BT sk & 7/ R AAEH, SR WA TR R
HMEX 43 o AEATF AT 5 N BASARSERBUHT T, RERHRE ARSI TF S SR 7Bk, (HEFE A RIERE T
BT IRNT N ELAEMEEE NG T, HH T B EHE B A s, & TWEED RETEZAEER G
BIAR BT () P o JET-FWNEAS IR A5 A H AR R Rl 22 5, A WETUER T 8FNIX 43 7 ik o T I i % 7
DREAZH JG AR R, LA B AT N AL SR S B R AT AL BRI kP 26, LA R TR I —Jr ke i (] YR AR 2 2% ¢
H AR AT AL BT B RRF FUBCA R PR AR R ORIFIEE, WA RS TN &6 7 R g RS 800 A28 5
TrE i A o L 4 ) 1 25 S A U O D3 A il s P DR 2 SRS S 22 7 i A o B S5 (0 JE IR O i, T
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Distinguishing early-acting inbreeding depression from late-acting ovar-
ian self-incompatibility

Yiqi Hao", Xinfeng Zhao
College of Life Sciences, Beijing Normal University, Beijing 100875

Abstract: Reduced seed yields after self-pollination are generally thought to be induced by early-acting in-
breeding depression and self-incompatibility. Early-acting inbreeding depression occurs strictly post-zygoti-
cally, and leads to the abortion of progeny that are homozygous for deleterious recessive alleles at an early
stage of seed maturation. Late-acting ovarian self-incompatibility, on the other hand, may be either pre- or
post-zygotic, and usually only one locus is responsible for the rejection. In the pre-zygotic late-acting
self-incompatibility, the selfed pollen tube may grow to the ovary or penetrate the ovule, but cannot fertilize
the ovule. Post-zygotic self-incompatibility, referred to as an abortion, occurs shortly after fertilization, and is
a result of the interaction between the maternal plant and the zygotes. Based on differences between these
two phenomena, eight methods have been proposed to distinguish between them. Three of them are used to
identify the timing of the abortion, pre- or post-zygotic, including anatomical observation, comparison be-
tween the seed set following self-pollination and chase-pollination, and using linear regression models to test
whether the sum of mature and aborted seeds remains constant. The key to distinguishing post-zygotic
self-incompatibility from early-acting inbreeding depression is to judge whether the reduction in seed yield
after self-pollination is controlled by a single locus or the expression of deleterious alleles involving multiple
loci, or to focus on the phenotypes associated with these two genetic basis.
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A8 FE 3B (inbreeding  depression) 74 A )
ZARAE, HIE/RICLK, — B2 3L % 5Okl
W2 5K T (Darwin, 1876; Wright, 1977; Thorn-
hill, 1993; Charlesworth & Charlesworth, 1999).
IR E ) R R 7R T 5 30 A2 8B IR i R K
s A4 40 £ (Charlesworth & Charlesworth, 1987).
T A FEIR I IZ AR AL, MR T 25 25
17 R 4 A2 (Darwin, 1876; Lloyd, 1979; Lande
& Schemske, 1985; Charlesworth & Charlesworth,
1987; Barrett, 2002a). [ A& 4~ 3¢ Al (self-incompati-
bility) & —#p -+ EERBH L A4S R EE R A ML
i, LI A BV 2 e B R T AR A D PR
3L I B FE PR - (Whitehouse, 1950), HASASERT &R
GAER TR oAz, HARE Z 1k (Allen &
Hiscock, 2008). £ L] HATANSE AR B 1T £
% AR H G HIASGE 7 2E A 7 7(de Nettancourt,
1997), HBEHE ZFEAL I 1 5 N B A A B HLEI &
M, BAAER PR S EARY .

1 RHERRBRSBEE XA RS

A s IR iR F A e AR (BER 2ok R A
PRAAT R JE AR AN T 57 A8 Je AR I 15 FAEAG
U AT LR I A 2 B R KT AR 2 o W
fE i (dominance hypothesis) A A 1T A8 % 1E & 4l A 1)
Btk A7 SR R IA 45 2R, 8 W R B (over domi-
nance hypothesis) A A 52 LeAy fi s & 1 WPk R IA
BAT R0, B E ARG R 78S AL
JEARAH L 38 & BEFRAR, PR A2 3 A2 3 3R (Crow,
1952) . AT LR AT LUK A AR A 0 S 1 %A IS 3
(Husband & Schemske, 1995), 75245 1EH L & 1) &
TR E RS (R R AR R IR R AR A
WI4E (030 22 32 3B (early-acting inbreeding depres-
sion). MR E P A KR BRI &S, WEI
R A R B F R 2GS 52
(Charlesworth & Charlesworth, 1987; Husband &
Schemske, 1996; Charlesworth & Charlesworth,
1999), Jir LA R UIaT A2 e B i 4 I AT e 2+ o0 5 2
(Stevens & Bougord, 1988; Hushand & Schemske,
1995; Kennington & James, 1997).

BIEA R R A I EIE AW, BAEASRA
s M UNAEELS A AR BLE . K2
HAZANRRR AEAERE SR Ae kT, A ek fa A2k

AN R W R B A B AR A6 AR TP I AR K g BE
(Matton et al., 1994; Flanklin et al., 1995), {HFH:dt
Wikprh, BASAER A R AE K 2 I A g IR,
I B HIANBRTE WA 1, BERRA 15 N IR ST A2 A
KA (late-acting ovarian self-incompatibility)(Seavey
& Bawa, 1986; Gibbs & Bianchi, 1999; Sage & Sam-
pson, 2003; Allen & Hiscock, 2008),

W B A A SRR PR o A o)z,
A REAEAE T I IR TR, B & BAEA
ARG R U IR A (Allen & Hiscock, 2008). i 1Y)
YR H AZ AN SR R RE v] BLJE & 1117 (pre-zygotic) 15
AJ LU £ F i (post-zygotic) [ 7 FUALAN . £ 651 il
(R B A SERLE T, AAC e E R K 2T
5 o E M ER, BAKRAEZREAER o ] w g
(Theobroma cacao) 1 52 {7 I 4e K fig A K HE IR
R, R ¥ K BE 55 OF 45 & (Knight & Rogers,
1955); HIBSIRAH A4 (Acacia retinodes) [ A8 16K 1)
TR B A R/ A A BT T AN BETE B 1~ (Keenrrick et
al., 1986). 1 )5 (I A ASE R TR B ALK
(PR 40 i e b5 BR 40 M 45 S TE LS 1, (BAEZ RS VER
KA TG PARKLIN TR] N, REACEE BRI b 51 BE DR R AH
HAEHRAETEDIME . HTMBE) ASASE R
GEEETIEHN, AR EgHAZTAH
(self-sterility) I HEE & Sk i 3 P 52 K54 FH A8 T i
B4 (Allen & Hiscock, 2008; Valtuena et al.,
2010). AL &1 5 AASA SRR .

1E % 11 % )& (Gasteria) F1 4t B9 1¢ J& (Rhododen-
dron) Fi5 4 oW 62 21 AT A6k B0 I IR FLIT 46 73 22,
REIERCE T, BE T AR, BEIWARFLINCE
(Sears, 1937; Williams et al., 1986). Lipow#IWyatt
(2000) ¥ vl 7% A2 S B ik B T8 EE R L R 51 JE R )
Asclepias exaltataff)#5¥ G WMCE b SR, S5
BUIR) H A ASSERIA AH R R a4 S, FIFRR T HL 0
LRI g BARADEIIFURINEG T J5 AR
R DO UANE sz i, nm] m B b 3N AN B 1)
A7 i 45 6l (Cope, 1958), 1H 4 ij STk 17 it K F 1 W
RATYERIE AL TG 15 B A SERI RS

2 EHRHERRBRESBREIBRZAFM
) B XE =

TR A IR 5 A A AR AR TR F AL
Ja S PRI R E S, X TR A R AL
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TR A A B A 2 2 B T R e A SRR AT K
P A S AR Sy P, AHIX 5> R A IR S
55 A e B A AN SR X B RO L A e FE AR OK, 7
HEe g LR 2 LT 6k X 4 (Seavey & Bawa,
1986). EEMIME S (L) B SERGAES T
Ja AR R BLEL; R AR R v R R TR E
WA, RIVRE EIMEH G5 A AR
Fl(Seavey & Bawa, 1986). (2)7-18 £k kuk etk
P HAZ AR ARG, HAEFF R b a3
L B A AT AR Ak, R I H — a2 1) A8 5 VE (Sea-
vey & Bawa, 1986; Good-Avila et al., 2008); i #F -
LA b, SO RS 3 DA (1) S8R Al 25 2 1 A AN
SERNZRIE R0 (Levin, 1996). (3)ULAZ TR Fi fE bifi
5t AR AT (1) R AEORT PR S5 Jop 3 R B i A A Ak, e
ORI A IR AR H P, RIRLT AT AL,
R IDedeckera eurekensisff i /K V-1 A% 4 fif
SEGEKF AT T-0(Wiens et al., 1989). (4)7E K4k
WEOUR, PREH ol BE R A7 7E, WifE SR8 L
JE Y Cytisus multiflorust, & F AT B A AE
FI5 FUHIE AS 32 B 7 47 £E (Valtuena et al., 2010).

3 RHNERFRSMHAB XA FARFIEAE

LS 1 5 IR 5 W I B AT AN SR A ) T X ]
FET (U)o % 1 & 1R L], R
FEREAFE R RE T, e B AR LU

F1 XNREEXR=RMGHER A RN EERWRAE

TR AT LOE A T E RAERINLEL, AR A
AEAN SRRV v e A A 32 A A T e B R 8 — B A )
Wo (2)PIAHLHIRIEAL SRR AN R, 3 A2 3R 1) J A
AL A, AR 2 AL BT FH AR a5 T
B} M TR B A AR 2l AL A, AR
S st b 55 BEASAT AH 7] 55457 258 DR] PR 46 K53 4 B U3 R
4. DX IX PR AR BB K S 06 T it 4%
KPR BEE o 7ERL Al I 70, w3 Tk
B AEFIWT e & i S 1 E AR LS, s T
Tl 5 305 0 LR A 30 T AL ) ) 28 A it bt A%
B AT SR . NI TTVE B, AL R
FMEE . ALEFRE, ULRBETE N TR0 SE5 1)
ML, WEGWF RN SR G A
SIMEEES L, PTG T (R )
3.1 fRBIFUE

X SERAPRLEEAT I 5 . D) gL, SRS AT
WRONEE, AR E R ALK LS i A
Wy d R, 6 ICE R AN R), I TS I AT
LR DA RIS 8 AT AN SR AN HI IR 2R AE, e
W SRR SR T ae LRI EAER], BASH
FEACHEBRG R ER AR T E B 7% 7 (Sage et al.,
1999; Sage & Sampson, 2003; Valtuena et al., 2010).

Sage4§(1999) ¢ T LAY Fr A 2 I 75
SORTERISAN T (1) A AZAEH & AN S A e by e /e
A AR JO 22, (2) HACHER A RET 1

Table 1 The major methods used to distinguish late-acting ovarian self-incompatibility from early-acting inbreeding depression

i) et PIRTL] SRy B S PUN
Specific questions Two mechanisms Methods References
WOH RAEAEA TR R FWREASRER A K A TR AL, IS Sage et al., 1999; Valtuena et
HFE W 3 A2 ASSEFINT] DL A A 52 k5 E Anatomical observation al., 2010

Pre-zygotic vs.
post-zygotic process

B R AR

Early-acting inbreeding depression acts
strictly post-zygotically, while self-
incompatibility may be either pre- or
post-zygotic.

LI AT e AR R AL BE il 2 22 SR
PEAHEER 2L, W A AR
EZ:EEDAEN N

Early-acting inbreeding depression is out
of many deleterious recessive alleles
through the genome, while self- incom-
patibility is believed to be controlled by
one locus.

WO I AR 2 2 A
AT R R Al
I P R
Multiple loci determined
embryo abortion vs.
single locus

B AT AT 5 JA ok S
Pollen chase experiment

e EIVE I Eit]

Linear regression model

e[ J 1F) A8 S

Diallel crosses between full-sibs
AN AL o1 e (R A DG
Correlation of seed yield between
self- and cross-pollination

VOB 1 (KR A

Size of aborted seeds

I AT A 2R B AT T HRR A
Variation of self-fertility
GRS

Tissue culture method

Nuortila et al., 2006

Nuortila et al., 2006

Lipow & Wyatt, 2000

Hokanson & Hancock, 2000;
Krebs & Hancock, 1991

Seavey & Bawa, 1986

Krebs & Hancock, 1991

Seavey & Bawa, 1986;
Meinke & Sussex, 1979
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JWERSZ R, A IR 52 1) L ] RE 75 04 ) S A8 ALk
HIRESE; (3) H AT B2 e A8 B2k b P i R B s 1
IR EH AR, WA, KA AR E?

TEVHHEF KAl (Narcissus triandrus) 1, HAZ A
FATR G AR E AR KT B 2, (HAAS Bk
Ja RE MR ZRAE AR T RE, AL
J& AT ARG S R A e A2 2 R ER IE R & P
it AR (Sage et al., 1999). MANRMEAALE LYY
Pseudowintera axillaris [ 42 H- A 52X RE1EH], (H
KRG 15 divy 57 A8 A BRI [P 3 R A o e s 12 B
WORT HACKAEBER, BEE 75 AR AL = 2500
JWHE % 75 (Sage & Sampson, 2003). R4 LR AL
Cytisus striatus [ 42 &b Ji5 Ak 2IIA 1 D I 0] K
X2 K A2 I Ta) B e A8 A B S SR, I A C.
multiflorusfIC. striatus™, MEFLA0MIAZEH 5 G4
M H i b ZeAE B A8 B R ACAb B S 22 e 13 (Valtuena
et al., 2010), 1EEINA &R 1A ZE IR AE R AT L
TERE SRR E A AR SRS .

Valtuena % (2010) & Hi i Bk 77 375 2 RS2 K 26
AW TRMEHIE G TR EHNEES . T
BRA 737 K I AR AE R W2 B4R B i 2R AL AL
BORGE  AE N R AR T A (L) Bh 40 M3 AL G 8 g,
A OR 40 i 55 v e 40 (R i B3R, (2) A~ ali%
MEFLAN AL () A T BUR IR I T Al (Valtuena et
al., 2010). Cytisus multiflorus F A2 5 M EE %7 175 K Fll
RUSZ R 25 S A8 AL H IR AR L B S5k BAG,  IE B A7 A
o> T U AE FHBLA (Valtuena et al., 2010).

32 BX5FXERFEHFEMELE (pollen chase ex-
periment)

XPFE S AT AT 2 A B 5682 DL A AS{e ks, 1 dak
2-3 dfa I LRAAER, BRI B S A8t E
PRy Sss, FH T e eI B A ek e 15 n] AT
B Ki(Krebs & Hancock, 1990), i /&l5E FAAZAE
FFhrh BASAA T 5256 777 (Barrett, 2002b).
Wtk B S A8 S IR Bk SEs s, AEAE RN et F AL
PRy A LA S B AR AT VR A [l 424 (1)
SRR, AR AP AR ALBE S5 1 25 S RN G52 55 4
ECAR, HEWSGR)E A A0k &5 A IR 2R A, LA
M A E 5 A AR B oA HAER .

IR B AN AT G Jr Bk I Ak S B AL %
Hr AR L AAT I R I =, EI L A Bk AR T
ISR RIS, T AT R A 2 2K 1) AS Ak AT R Bk 2

K, (ARG SR T, SERERE. W
B A A e JE R Ak 3 5 A A AR L
B R4, RIS RE T S AL ek, e
J BIIE 1) S A AE AT R BRSZ RS NI B2 =y T 456126
T E R A R 2 B AL E R 5 A
TR AL BRI S5 KT, A AR SR A SG Ja #k R 45 F T
KA ] BE LU TR Br R 20 A 1 v (R 22 57,
KT B A 5 e A AR A B A
HAEM, VARAHEAE RIS . SR ib ol F, AR
HACAEAR A IRERZ K, (A2 2 S A Ae R 57
K3k BB A& AL AE A )4 K (Ockendon & Currah,
1977; Shore & Barrett, 1984; Galen et al., 1989),

W FTIA, PRI A Tl b BE () 45 R o Bl T
£, BIn] I B AL S AR A B AR IR B R A 1 HiTid
e h TR EY SR . m KA (Vaccinium
corymbosum) (] H A8 55 5 A8 S Ja ok Ab P 5 [ A8 Ak
BRI AP RO B 2 e, AT SCRERLIE AT
TEIRMLHIR IS (Krebs & Hancock, 1990). Nuortila
245(2006) 75 % WP A (V. myrtillus) ) L3013 A8 R
aFs, LT BACHR N AR BACHR
K5 Ja Bk UL A8 T e A8 AR A TR s 5 40 A 3
AR R EREL . BRI B 74, &I
H A A8 58 e Ry 4K 3 5 L A Bk A 3G Wl 2%
e, (R EART S A8 5k MR B[R] I3 67 11 Ak 3
YA T IR A R RIR T B ST R
33 ZkI%[EIJIRE

Nuortila%s (2006) 48 Hi T — A~ £k 1k =] )3 1) £ 2
B BT XA WO R AR B R AT A
BTG SRR T ERANE B AR e A
TRy R F2R AR B, a1 A AE . ASs AR H ALY
JE PR AL BERE A K R I 2R 25 . R A 1
I3 AR BT RRSZRE IR SR . a2
HFEERPUE, ARk SRR 2 A, HAEK
BHURAE, EmE® ARk B ) £ b
AR T E BT 2 RS RFFAAE o A4 DL
Tl FOMCE - B R, RIS 2R 1R A
T BT =1o WRIE A TR B AR 1R AL
HEAEH, A — e Ll 1f L &S 46k, &6 nT GE
SR IRERAZ R, AR B A R I 7 He gl
(AR, T T 5 E Mz A &8 4. A
FSCATD T BN MR Tl B B A 43 A i, (91 B 2
IRy R e B G B U o A IS RE R4
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REEIE AT W W -1, RIRAIWE S AR i
EAEREL G T 5 E AL (B S 75 BREASE
0 AT S S8R ) o A B B R 2+ 5 )
IR ERE AR 2 T R FFRS G, I AR SR, )
N 22 ] G5 K ZRIBCE 2 (53 0l 4y il 5 S s
Fh 505 AR IR R RIR 2 RS IR B
R E 3 Le) B e A . b B A AL 2 #5205 52
BOAH A, MR B T VEAREIX 0 & 1 1
M I A A AN SRS RTIE A %5 . NuortilaZs (2006)
FEXF RS (g rh, Wt T B AS#k . A%
s HFSRAS S Bk 5 B A R S e R A )
I PR AT AL FE, GEvh B R b BT AR 1 BRI
B E P IIME, Mo kR, Gk ]
H L IR A & T-1, A Z0FF R R % 11
SPIME AT R T RIFE R S5 R

34 £ [E Mg 23 3058 (diallel crosses between
full-sibs)

V2T E () I 2 R A5 R DR A B 23 25
Lipow 1 Wyatt(2000): 2k 4= [ f [ 2442 S 4G E ] T
Asclepias exaltatal?) & - J& H AT AN K HI Ay B AR PR 428
il AATTE eIk R A AT RA T AR BEAT 22,
IEFEHIR AT W H ISEA, CRUERERT S AR {ES AL
BB AR S IE R o R X SEARLESA
b R R A BE DR 53 90 4 S1So F1 SSa, A EAT I F AR
AMEF AR EERIRL, 5350 K S1S5 S1San S2SsHIS,Ss
A [) 35 PRI 2R AN AR ) A2 56 A ARSI R, T AN [ 22 PR 22
AR 22 AT IS r AT AN [] 7 55 A7 55 BRI 35 43 55
Hlo X ABEXT 28 A B A - ARIEAT B AR B4
iR T — RT3 a4, AN AR AL
AN, LIRS o RN B 5E AR S R, IR T iR
S Rie e ) SN E a7 1] <3 = 8 SN E s 11 Wil PO 1 i Ya =3
IR IHLEI 2 AR, AR 245 AN 23 03 35
AHE MBI 12077 NI AL 27 A0 FE AT o kR
T Asclepias exaltata ™17 A2 %28 (1) 7] fig, FFuF B 1L
ZORGAE A TS ) B A O At HH B DR s 45 o
1, J& T & 751 B SASERPLE (Allen & His-
cock, 2008).

35 BXMRX#HFrrsatHExE

MR AT SRR, — A28 S B PR A A

FC AR A b B S R s R T B T
B AASRSRARR 7= BRI OMER I, 2 FIAE Y
N ZRAE R H AN AR AN, BEABS s IR 1A% S i

AL B A B A7 i, s AR SR A i b1
##(Krebs & Hancock, 1991; Hokanson & Hancock,
2000). TAE HAAER ARG F, 1okt 15 a4,
W T2 A K IR AR 5 OB AR AE S A7 i L2 15
FLAT MR 1A 254 6 1R (Krebs & Hancock, 1990; de
Nettancourt, 1997; Glover, 2007; Valtuena et al.,
2010), PRI IR 1 AT R 53 A2 1R 45 FF 3 ol e 3 T 1
A IEM 55 A& (Krebs & Hancock, 1990) .
Krebs il Hancock(1991)iB ik A\ T 42K 525, K
RS B AT A SR B A - 280 S A8 Ak R kA
Fh-FHr S IEAH2%, 17 Hokanson A1 Hancock (2000) &
LN ZE K AR (V. myrtilloides) Al i KA [ 28 kb B
SRR R AT AL B S5k R 1 B B R EARSR, JF
K B AR AT 7 7 AR SR AR Dy LT A
BT
36 MBEMFRIKRN

T AE 3 1R A 2 A IR AT T R R R 4l
HRE, AFF AR A FEREA, Jf
TERP TR B AR BORAEH], it LRI AR 3618
FEINCE N R AEAE AL I Y (Seavey &
Bawa, 1986; Wiens et al., 1987; Lipow & Wyatt,
2000), W& Bl 1 1 K AN N 1% A7 K 1R AR S 3
(Hokanson & Hancock, 2000; Nuortila et al., 2006).
&7 )5 B A SE N 535 PR sl B LA R
PERIH EBMCE, S b A EAE K i AR RIS T) Y
(Seavey & Bawa, 1986; Lipow & Wyatt, 2000), [Al1fi
WA T AR/ B AE— AN RN B N, H
A 30 FE v 1% 4R /N (Nuortila et al., 2006). X 41
BRI B ASAN SRR, E A BB AL B S 1 55 A R
RN 2R, WA 7~ K/ 1 28 S5t 3 F A Y 2
/INo Nuortila%s (2006) 75 % BRI B A it 52, 3R
WA 7 R/ LA AR 7, I
W A D FIE AR IR MU o AHIZ 775 2
VE R Ze 5 LRI, G fer ) s A5~ K/ AR
TGHEE ISR/, HANE %A B a7k,
3.7 BXHEBNERINAMTFHNETR

WHEINK, AR SEALZLFFENO
BRERIT T-0; 1M ST A AR H 2 s B M BUE
P2l &gk, HESE RS E8 0 AR
A e da ], HL AT nT e MOF1(Seavey & Bawa,
1986; Krebs & Hancock, 1991; Sage & Sampson,
2003; Valtuena et al., 2010). KrebsH1Hancock(1991)
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RIN28A i RS A A AL 5 AR 3 R 2 5y
A ERA T, NI S FIEA R 45 3

XX — HI AR AE, AN [R] IR 27 5 A AN R )W
Ko —J7I, {ERLeyRheh, T SO S RE B ()
A, Al AR B R AAS & AR
(Levin, 1996; Allen & Hiscock, 2008), w1 [ )5
SRR IFAEBE T0, A4 AR SRR I A 3
P R AT B HR A7 AE (Lipow et al., 1999; Lipow &
Wyatt, 2000). 55— J51fil, HLARIEAL G AT (1) SR AR
WA AT 5B T BN B AR R AR A Ik ) i 2
1 H A8 A o A1 (Seavey & Bawa, 1986), fH 7t
Dedeckera eurekensisH, % i1 K115 4% 471 fuf AT AL
SR ISR 821 T-0(Wiens et al., 1989). i B 1% 7
A AN I, TCVEH s b P W2 W AL 1
TERAEH, — B RAE R A B PESE I uE e, W4 &
f A AT A D 4518
3.8 tHLEFRE

W BR AH ZR R 7720 LS T TR IR BOR 10 3,
H ARG e R R TR P B IR A k. iR %
B Ja IR BRAAIE T2k, T2 ULIITE LA v kA2 1
WE, — e MG R DR 2 55 REAR 2 ZURE DR R A
B 25 58, A & TG B S i) B8 3 R )
(Seavey & Bawa, 1986). ¥ T MHHREAZIZU
MEHAEH, &7 B AEMYLEIE-T B2 G
A A BEAE RS IR A A L RO AR SR )
YER, #55A Ba bk 3 ali & SOt IR IR i B A 4%
¥ 2 Gl (1) B 97 kAl 02 AN RE AF 75 (1) (Seavey &
Bawa, 1986). I T-HiFeHi RIMIPRE, I EAEFFT
HRN %% /b (Meinke & Sussex, 1979).

4 BE

T A8 HE R RN [ AS AN S U A A S0 AR 235 24
FUH RS FE ), O AR A R A . R
TR A AR () (1) BE DRI B A5 o R B2 e
FE SR MR T 7K 1) A AN 556 Rk 7 LA 25 2 A il
RURAEAE T 5 N R 3 B A8 AN % R AR A S A
T EGAERE  RE A R X A TR . A BB
TR, DT AEAER SRR B A ASE R
(e w A R RO AR AR 25) . & F 5 HASANE I
(4nAsclepias exaltatafiiPseudowintera axillaris%s)fil
ST A S AR (T A R vy KB 4 ) 3 AL
G EE B R 7 /i D/ L L == ol N O 1 P o e 1

MET RS, FEERETEIEERE T
fife i V) LS SR X 4 3 i IR 51k, 2 AR
B HEAF vk BRbZ4h, T4 PR
AT, BB A& FEBUREE IR 2%,
A RIS A8 5 Jig 2 K0 2 56 LA S WA R S 1 4
(1) — TG LR P AH DAY Al B T ok X 43 & T RT A& 1
JEI R BT ARSAERNE RINE A 2 18 # &
HTMNE. B2, &7T5 8RR H—
BUDEOUANE fEH, & FIE R A R AR
AN ) P o 17 T A 3 1R A 2 A s B AT
FEMNILRAA A RIS, WFETREEF P4
RERE, BlPICE R AAE— AR KB TR P . 3
T AP ), N R TSR X 4y
G TR ALY RIE A IR W7k, s
Bl KN A ARRTFRES . (HYTTIX S5 T5
H AC AN SR AR AT A2 38R IR 7 AR A e
PER A, IS = A G 1 E 548 bR R 2EAT B A X
Iy o RFT R E A AN EMBLUEIBIST, W] Re 13550
() A BRI 2 B A AR SN R AR 1 I )
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