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Abstract; Breeding system is theoretically considered as a significant factor which has the most apparent effects
on population genetic structure. It is practically useful in plant breeding and conservation of endangered spe-
cies. Euonymus chloranthoides Yang is an endangered plant species which is endemic to Chongging, This pa-
per,presents pollen viability, stigma receptivity, pollen-ovule ratio, out-crossing index, and fruit set under a
serious pollination treatments of E. chloranthoides Yang. From these experiments,the pollen-ovule ratio(P/
0)is about 764~1 340,and its out-crossing index=3, Combining with the result of emasculation, bagging and
artificial pollination, the breeding system of this species was determined to be self-compatible and needs polli-
nators sometimes. In 1 to 3 days after its anther crazed,there were above 50% of pollen has viability,the most
was 97% of pollen has viability, so its pollen quality may not be the major factor leading to the endangered sta-
tus of this species. The expression period of sexual function is overlapped to a high degree(the mean synchro-
nies of two populations are 0, 797 and 0, 788),and it increased the probability of geitonogamy. Therelore, the
difference between the expression of sexual function is not the major factor which influences the ratio of seed-

setting of E. chloranthoides Yang. The limit of climate to pollination may be an influencing factor to the en-
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dangered status of E, chloranthoides Yang.

Key words;: E. chloranthoidesYang; breeding system; pollen viability; stigma receptivity; pollen-ovule ratio;

out-crossing index; artificial pollination

ERAGEARWEXRAREERE WEABRE
HBHTAARURIE, T EREEEEIFE L&
HENEN AR EXRMBENTRAR
g, ENGeERENERTARERmERE RS
RERMEREN ERRR (MEF%,2003). K
EREHEYNHEBEMRAETR LEEERE
A BRHEAEEENAN (Grant, 1981; E ER %,
2004), EHYEFTRECHA DU EF" AL,
LRI Rl it R A P o (AR SR ML AR P HE s
HEAE GRS 3 S (R 5, 2003) . ¥
BHYEFTRAENFR .M TEFTEYENED S
FERFMEEARERE L (ERZT,1998).

& = B F (Euonymus chloranthoides Yang) R
BRTFEFRIFRE, A EXFAHEY . TREX -4
BIPHY(EFZ%,1995) . oA TFTEERTIRE
REZAGRREE L SN IR EREANR
BEN. FXCRAERE DR LTEERN .
BRI AE R EANEEURERIRSE
FEBEETRERE, VBT ZY MM AL
Hl R A AR REER K.

1 MR REEERBES

PR TR KR LR X (106°26" E,29°50'
Nt KA FE = IR, AL P EHRH, BF
RBHTRFEERNSBEIES. FLHRE18.2C,
TR 334 d, FFHPEKE 1 143 mm, Y
HXHRE 80, £F HR1288. 1 h, RALW, &%
2%, TRIBNBRERE ARIBFENF T
PAF R IR NS B R R AR R A A AR R AT
AEESE Y B BEACAK RS, 1994, X E L%,
1996),

2 BEFT &

2.1 LHESHEH R

REOLIREFF A FERF 30 N WEEFHE .
WKE BRER BRER BT K TR LR
KOERRE BER ELREERBERERT.

2.2 EHBiEAK/N

EHERE  EREELER, . RNEE . BRiE
HER:25 CHEMBET.H4HE 0.1%.2.54.5%.
10 4 By FENEVE W AP AR TR 0 o &R X L S8, e 2 R4
EMERMERTEGQY . REEHFG T M
W REE, B EE 3R, RITBHRF, HF
BB ERIET .

2.3 LR ERR

K% Dafni(1992) M7 ¥, AR E K —d AL E
Bl ERLTERE, B rE . EREH . EXF
F R FFAE)E AN [F B (8] B9 72 o o o HoAE 3L 8 A T 1T 48,
FHREEBRER — SIS E KM (1% BKER -
3N AR k=41 11 22; (KB ) B M AL,
AL R AT, WAL R B R R B 3
FKBEHH,

2.4 e BE MK (P/O)MEE

FEDLER R FF T AR 25 SR FF 3 A 76 20 B
FFAA S BAERNEHUBGFRTFEHF 054 T
FBERBRMEEN N ZEER, €82 1 mL, 85
ERAMBERSRS L BFRAERMETHITH
BEITEARERMSE. EE 6 K TEHANE
R RRE. BERT AR TR, ERS
BTiE®EHEE. BrEN P/OLBZRENTE
REEBRUEHRKBEBR. KHE Cruden(1977) 1Y
FR#E:P/O K 18.1~30. O R} , ¥ BRLE N EMH B
(Obligate autogamy); P/O & 31. 9~386. 0 B}, &
B R4 N3 8§ 3 (Facultative autogamy);; P/O 2
244.7~2 588.0 AY, 'H R 5 A3 R L (Faculta-
tive xenogamy) ;P/O N 2 108, 0~195 525, 0 B}, %
B RGN %M B3 (Obligate xenogamy); 7R Bll, P/
OEMMERERFLXBRENAR,P/OHNAR
HHEELXRENLEA.

2.5 3% #5 ¥ (Outerossing index, OCI) i {5 &

2 18 Dafni(1992) Bikr e #4718 F H&2 ER K
INEFHGAHRONEREERANITH . RET®E
B:OEEREFELR<I mmick 0;1~2 mm it
H132~6 mm ity 2:>6 mm g 3. ()ELFF
Jut (8] 5 3k T 4 A 2 (8] Y A 1 (6 B [ B O O
Ptk O ERERICH 1. OBELSHEHWEE
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B F—BEiEk 0;=HLEIEHN L. ZHZM
% OCIE. FH##ER,OCI=0 it , EFRE N A
£ 244 (Cleistogamy) ; OCI=1 i}, EEF R X A & &
B35 (Obligate autogamy) ; OCI=2 i}, ¥ B R4 N
3% 8 & (Facultative autogamy) ; OCI=3 it , ¥ F
G HAGER, B BEERE,OCI=4 i, XF
RENFS RN, AR FEERE .
2.6 BHEXR

FER . EERATERKE. K Dafni(1992)
WA BT ERT T RLE . OMB . RER, ARE,
AlEs, TR B REGTHERFEL: OFE
MER AL RNETTFEERE  ORKRE
B8R, 20, BN, AKREZ R ALER GRS
EREL  OATRHREEE, €8 .28 AR
MR TR, BEWEXRTEA;OH
REGTHRELH  AER X . 8hER, 50
MO R R A B SR G R T 2Rk 3 R
@=m. EMEI, RWRBEERHWER. OFZH#,. B
JGMWETAR TS EH.

3 HEREAH

3.1 A ARRE

BRTFUY 7~10 B . EFARLEF(EE
2.3640.059 cm) , X A B H A& F S H AR L,
BRFI~THRIERPITFH. KFHEER 113+
0.022 cm), 4L 68, L MBI P TE (4 0. 491+0. 013
cm, 8 0. 4240, 000 7 em), G B8 %, B S5
WRIBAE RS20 5 W, B 4 WK 6 M, E
WHRRNTER BERFEERRH EREA LR
WAL AR IR R TF . LI B FF /5 i o 1 S B4
BJG A EIR . HEE (& 0. 08540. 002 cm) 515 H R
WHA, AHRERAAR AL Z. KEH.BE,
o, AP ERRAT Tk, #EL
FH LA, 5HEEKE, THEERSEEREK, — K&
SE,LAER6E, BHET~10H.BE1~2 8
HoZN 2K B 3R PHIBE, HRAAR,
ERATFHREEREREGE, 2FE0HR. AENPE

®1 BRIFHEHRBN

Table 1 Pollen viability of Euonymus chloranthoides Yang

# ¥} )5 8¢ (8] Time after anther dehiscence

Ui 8 Items

1h 4h 8h

1Zh 1d 2d 3d 4d 5d 6d 7d

B 1 4E ¥ ¥ Pollen number of test 604 816 545
5 & 4E ¥ %% Germinated pollen number 545 796 531
90,23 97.55 97.43 97.43 82,50 76,52 54,97 25,25 19,07 7.41 1,36

84 %& % (%) Germination ratio

856 400 511 453 499 472 486 514
834 330 391 249 126 90 36 7

EENW LEwH, BL, RER, BB EHRENA
EETFLE.
3.2 EMBEBARMER

B3R 1 AT 40, 70 R AL B R BRSO L
JB 4~12h LM IE Sk 9T/ A E. Bk L dJR7E
BHE BB T L BA 82. 50, Lh/E k% 1 &
HTRE ZHHE 7 ERENRE 1360, AR
VMRS B IFHERBEAEBRE 1~3d
It 500 LA L, R WAk 9700 A b R TR R
BAFETHRE, ERAETHAZRBOXY M
B EBREAE.
3.3 L URERNER

IR - A EEENE D TFEL TR
BHHERRAEK2, R2RA, BT HARF 1~7h
CBOB AT AR AR L A A AT &4 10~12 h(oR}
BADA SRR BETRE, BUEERSE, HFEE
LR BB R #3) » 26 22 1 S B AR , 1 3K 7T 82 4 4
SR FFESE 2 KRB e 4 e & AR AEL AT

B WETREESE; EFLE S R AL
BRTERE, KEZHEBIWEFREOHER, R
3.4 ¥ — KL (P/O)

SR EZDFHREFEMIENE N 6 875
~10 719, FEBE S 8~ 10 #7,P/O 25 764~1 340, %%
Cruden(1977) 89454, HEF RE HFRERTHEH,
3.5 #3335 # (Out-crossing index, OCI)

I Dafni(1992) I F X 4 = B T R 3
BHERHONE  HERALEK 3. FzIFHEERERN 1~
2mm; ZMERWER . EFERELESHHGHE,
B8RS L BN A% B
MR HMER MR AT . HaTLOA RS e
e EAAEE E RSB, KEZHEKEOCDN 3,
WEE Dafni (992D MR ER B ERAN AL EM A
REEERE. X5 P/OERMMNERE .
3.6 ERXR

ERNMATIERSELRER R OLEH.E5
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DFAFELHMESEHAR, BERFHTEEREN
13.5100; B BB MG LR MWL (6. 25060 ; AT R
PRFERM G KRBT 38 78. 9506 ALFIBRR7E
BHRZ MEBERRXFTRUERNEG LR EE
MEAETHSLREEL. ERERRN.ET
DFHEFTRENAZTEM BUTEERE, 5&
THERW G R—EL

MR ARTUEL, EMENR . ZBFERA
REMTHEERSAREFHT HHERHS LR
ZEME, B ERANMNELR P (T~10 A), RRLE

ERHER. BERFRSHHF (0 30~15:
00) T AR 4~ ¥R 24 B B2 76 A B ) 647, FA K A8 I
AT BRI ARG FAE AR B () B AT
BERSEE R RB RIER M CITRA—RERE
EURER XS KGR ASE LESWE
P TERATAREIRRF X, MEIEPH
B EEGEILKRABRHR KPR KL
KRB ERHRITANEE L EXNEER, HE
EEATM RN RS TR, HE K2 ILF
AFE. BN ZY R EETRUREEH A E.

£2 BRDFELTHRERNER

Table 2 Test for stigma receptivity of Euonymus chloranthoides Yang

FF 1€ J5 Wt [A] Time after blooming 1h 4h

10~12h 1d 2d 3d 4d 5d

A $2 4 5 B Results of test — —

—/+ 4+ HH+ o+ =+ =

B AHEXARTEE —/+ HBHELATEME, WA R, + AR RATEME, ++ RELTEERME; ++4+ FH%

GE 425400

Note: —means no stigma reception; —/-+ means some stigmas have receptivity, some haven’t; + means stigmas have receptivity; + +

means stigmas have high receptivity; + + -+ means stigma have the highest receptivity.

£33 [RIDFETHEUNNLER

Table 3 The out-crossing index of Euonymus chloranthoides Yang

625108 55 4k 3k 7T 2 15 ek JRD 1R] IR

Xﬁimirﬁoﬁ.‘ DllE%tﬁjéo ¢ Temporal separation of
observsation a}rlr::v(;r anther dehiscence and

stigma receptivity

K3k 55 A6 25 25 18] () ) KHTRELAN
. A OCI .
Spatial positioning of Type of breeding
. OCI value
stigma and anthers system

LR =1

fe3 ~ =
#3 Results  1~2 mm=1 Protandry=1

Spatially separation=1

BREM, HHEEERE
3 Self-compatible,needs
pollinators sometimes

EEAE=1

R4 FZLFER BELERATENREHER

Table 4 The test results of emasculation of Euonymus chloranthoides Yang

b B J5 ik IR HRE HEENR)
Treatment No. of flowers No, of fruit set Fruit set ratio
AEEAER, BREMAT 8 /58 Unemasculation, unbagged, free pollination 63.91-441, 20 8.64+6,71 13,5145, 28
R, FFE BT ESR Unemasculation, Bagged before blooming 48,4045. 86 3.33+2.07 6.254:3.67
IR AT R R 2% Emasculation, bagged, hand geitonogamy 40.38+7.07  10.21+2.00  25.00£2. 20
£, EH, A TR R 25 Emasculation, bagged, hand cross-pollination 56.67:£9.34 45.374+13.09 78.95+10.38
E i RES, BREHT B Emasculation, unbagged, free pollination 41,4148, 08 3.87+1.95 9,764+3.55
3= 1, E M 4% Emasculation, bagged with net 48,76+7.16 4,1242.30 8.16+3.27
F B, E 4% Emasculation, bagged 26.1314.95 0 0

4 it

KK, Y ERTRENSHEUTIRETHS
EYFRNNE, MEYENSANETRENT
R RN IRAE Y4 7% S B T 4R , 0 R At AR S BF 9 B
DERBHELETRNR. FERLT, B85
RSP E AR, AR & &4

MEF RELR (NS, 2002),
PFHEYTEEFRETZ VXY —~TEER
RRMERAETIRER X ER A Lo 25, B M 5
(dichogamy) (Bertin ££,1993; & X5 %,1998) . 4%
o DR BRILKT LR M 52, R AL BB AT
MEBHLERBH FRTEE, 8B L0
FEME S BOM R, A 22 (SR MUBIR , 4 Sk T 8244
FriaHE,; i TR L TR EL K &E,
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BiEMEThab kAR B T EERBEBEN 2 X,
B INFEREARNEREZN, LY TFHBRE
MEIRBER,FEHARK. B 2IMHENEsT
FE B E BB QR R0, 797,78
NI RREE 0. 788) , WA TIT 1o A Mk 7 % 75 308 ME A 1t Zh B
FHRE—-ENEERN. BT EFEHRE LR (gei-
tonogamy) ) JL 3. [ i . E A 44 T B 5% 5k 7E A (A
ERESWHERAEREMASL LR FEEREA.

R — R MR BE A ETREN
ErRBRYZANE. BREAERMEHEYETRAEN
R EHEEFER QIARESE, 2002, HER
2,2004), AXBWEAZXFENSENEZTDFHE
BREHITERN. 2HITEE5ENTREREEL—
B, U8 B B4 — R 2k bb A0 2% 38 98 80T LA R R A I B
HHEYNETRE, XS HREEFE Q02  HHE
FQOOHMIFFRLE R,

ALEHTEERBETE, RAARKLGT
E8E KB AF R K583 R 1§ (Bierzychudek,
1981;Janzen,1980; E 3L %,1997), BERLRS
REWEZIFAIREEBRARERKFHE
MELRER,.TERFKET B B 88455 M3t
BEUASSIFARKG TR IRZ DR &
ERMRE ., BERTRERSTRIUMBEERE
BAREEIBFNERENRURE S E, BHibHE
MESEEHELR ME=EFHEERO A, E
SAHBARRKE L, NI B/N AFT REER,
HMEWFZDFNZHNEEL. XTRRESZTD
FELE{NMEBXYMBERELEET TN E
BEREZ—. Bz ITFTHEFTRENEXEMNF
MEEANELRN ERLBDARETHAXSEEL
HHy 6. 25 % A » Xt AB UL B % 4 b ) — B 5 4R
fE. A ERES RECHZIAEBIERE
RWeht, Fz DA B 3 RRIE R AR BT X
W LLE AR R A — R L& B X oKL B B AR BT
REYFMOYIESE, HBEREYM 0TS,
MR HIEE TR, X— SEZY MR B
FIEEE. HETHEWEZ LFEENAE.K
BEEREEHE—BHTF.

8% ik

IR RFE EEMR.E 1005, SREREGHDRELR
PO LA IM. Jes B3 AL,
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