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FME (Eulaliopsis binata) ARFRFRAN—MLHEEEEY. 5
TEIRRBREEEFAER, HELAERBRIEKKE . BIHMHIER
BN EEN SRR S IR REFTAEER, HEEEKER
LKA, URETHES M. RABHENEAESME, Eid RAPD 4
FARICHEESERR, 457 2 MEAEEFENSREER, KAEARD
%(E, BREERRANERERBEMNLZ, A RAPD 4Firid, BT
REFEXEMER, MIXTRAEHEEE, BUTROEERE: FE4HE0HE
YI#NE, HRAEAELREEENBEZFT.

TEHAERNT:

1) XA, #issr, FEAS. ik, BB s MERPRAE
FRRERLAEETRN, SN EHENE 30 ML ERE, FMRRUE 10-20
SECRFR PN, RETHEEIRRARIEAEE. TMERANE
326 MR, Hb 308 MRRAMGELN 40 &, & 94.47%, BHHERAESH
Hugetathdr B % 40, B 20=40, WEPERF 18 MIRABLAERHEL TR
/>F 40, F 80, 60. 30 #0120 %, THF—SRRABMEHFEEMAREHAY, X
M MRRREN 5.53% . X—ERRY: BARRRAREAETFE—ENE
AR, HEPAREERNRGEENNME. IREAAEREREHRRA R
REAKBRRAAZER.

2) RAERZESHERER: AAERBHEEARD, FHENKENR
382040415 v m, AIPMEBHNEAEEREAAESHELEATFEFER. BA
40 £ REAEMKESRAEL, 20 MRESE, BRTE 6 X% 11 A
hEE kR Ak, K& 18 HEAPHELREK, RALRBHXTRIE,
BiEH (NE) 480, BEMREESRENEEMHEKEIN 26356, KF2:
1, BRAEBHAT 2: 1 BRERE, 1R Sebbin (1971 AIZESEIR
B, RAEMEENIBE. AREESMTRETHENEESYE, SHEEE
AR K 2n=40=18m+2sm.

3) RABIEMSERRESRAELE RSN, SEHREAGTS

1



AR TREEMAAROMRENREETR

200, EHREHRIETREZH~LRERE, il LR ek, 5
BH343%; BRIHRAEREREE, ZEHR 134, MEN 324%,; K-
Mo et BT AN ZBA BRI &, SEHR 20%.

4) FH RAPD S FHICHESHFULNE, MFRATHE 2 MERER
HOBfRER, 161 ERGTRSIVYTEHEE 124 £%, Eb 1104025
tE3, & 88.7%. Shannon ZHHEIRE (D) % 03590, YFHKTE Nei’ s EEE
R (H) 502241, 12 PRRINEEBEARAABELR M 0.48~0.99 2 (7], 12
TEHNARELCHYEZINGE, HRSE. 258, ZRALESESRA
BIELFE—EER. REEREAEHEEREMT, RAEAEERTLHS
A 4K, FrE. Wik, BRELEN O MNEREN 12K, BEERER. NRETF
WES. TEaeERER%1%,

5) BUREERBROAAERRELL, REAXHFHRE, B3
46 tk F1 8. FIH RAPD -F45id, REUTFREERNER, RAEYF 3 & FI
REXBEFHLI B AAEERIENBLEREZA, KRR EEKE
FEEE, MBEKER, BEXLRFRBIETEHENEERN. ST EAE
EHEEEERERE, £9935%.

FREFAHE T RALELFBOEEHEY, BH 40 £31E4, BR85S
AMER 12 ﬁiﬁﬁ_%ﬁﬂﬁ}ﬁﬁ 4 FhRY. KB ] hivE. Bk, Iyéﬁ_lll FH% 9 A
Bl XM REFUEY, RUIAKEALEN ARV BEEE
- B. FIFI RAPD ATF4Ra R T RS 46 A FL R, 2 3 ok B HE
AN, BERAENFETHEEAEY.
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Abstract

In this paper, the number of chromosomes in E.binata was investigated by the
root tip squash method , its ploidy was analyzed by the karyptype and chromosomes
behavior of the pollen mother cells meiosis. Genetic diversity in 12 populations of
apomictic Eulaliopsis binata was evaluated by morphological observation and RAPD
analyse ,as a result, 12 populations of E.binata were divided into different types. In
order to study Elaliopsis binata genetics characteristic, combining with pollination
biology, we analysed the origin of crossbreed offspring by RAPD in different types
with significative diversity and furhter discussed its degree of apomixis

1) More than 30 root tips in each of populations of E.binara were observed,
separately, and 10-20 cells with dispersive metaphase chromosome were statistic,
thereby obtaining the average number of chromosomes in root tips. In one study of
326 root tips, 308 contained 40 chromosomes and 18 had varying number of
chromosome in E. binata, for example, some contain 80, 60, 30, 20 chromosomes,
respectively, while the others ;ppcarcd aneuploid. Therefore, we proposed that the
somatic cells of E. binata contained 40 chromosomes ( 2n=40 ). Furthermore, it was
noted that, few significant difference among those populations was found in E. binata ,
although some natural mutations exist in the root tip cells of E. binata, indicating a
few individuals with differing ploidy in E. binata .

2) The results of karyotype analysis presented the morphology in chromosomes
was relatively small and the average absolute length in E. binata was 3.820+0.415um.
The 6th and 11st chromosomes belonged to sub-middle centromere, wherease, the
other chromosomes attributed to middle centromere, presenting relatively high
symmetry, more precisely, the nombre fondamental ( N. F. ) is 80. Plus, we found that
the ratio (the length of the longest chromosome/ the length of the shortest
chromosome) was 2,6356, which was more than 2/1, and all chromosome arm ratios
were not more than 1/2. According to the standard for classifying chromosome
karyotype, established by Stetbbin, the karyotype of E.binata belonged to type 1B,
and the formula of karyotype in E. binata was 2n=40=18m+2sm, depending upon the

data derived from karyotype parameters.
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3) The meiosis in E. binata undergoes successive cytokinisis, and 20 bivalents
appeared at diakinesis, furthermore, in this study, some abnormal phenomena were
observed: some unpaired chromosomes with a 34.3% frequency appearing at
metaphase I, one or three lagging chromosomes with a 32.4% frequency observed at
anaphase I and the occurrence of micronuclei was detected in one of five cells during
the tetrad period.

4) Genetic diversity in 12 wild populations of apomictic E, binata was evaluated
by morphological observation and RAPD analyse, 124 loci were indentified with 16
oligonucleo-tide primers, out of which 110 loci were polymorphic and account for
88.7%. Shannon’s indices of diversity =0.3590, Nei’s gene diversity H=0.2241 at
species level. The genetic similarity coefficient in 12 wild populations of E.binata
varied from 0.48 to 0.99. The 12 populations of E.binata could be divided into four
types according to their clustering analysis and morphological characters. Nine
populations from Henan, Hubei and Shanxi displayed high similarity and be clustered
into one type, while the other 3 populations from Yangxian Shanxi, Baise Guangxi
and Xingzi Guangdong respectively showed great differences and could be divided
into isolated type.

5) The cross were underdone in different types with significent diversity, and 46
F1 were obtained afert the cross -sced germinated. The differences beween parents
and offsprings were invested, as aresult 3 F1 were not identical with their parents in
strips. The results of pollition process showed the burgeoned pollen-tubes growed
slowly, and the growth is limited to ovary or ovule in E. binata. So the dgree of
apomix is very high in E.binata, approximately 93.5%.

The results showed that E. binata is a heterotetraploid plant with 40
chromosomes. The 12 populations of E.binata could be divided into four types: Nine
populations from Henan, Hubei and Shanxi (type I ), Xingzi Guangdong(type II),
Yangxian Shanxi(typelll), Baise Guangxi(typeIV). The genetic results showed the

E.binata is facultative apomixis plant.

Keywords: Eulaliopsis binata; apomixis; cytology; RAPD; genetics
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EREEERE-HEROEETN, CEARESBIZELE, bR
RAREL TR BREAFT. TR EEN FREEDRRR— M EIHH
R, HETAFRRKEEE L —BRGHEH BT LlgR E— Rt .
EREGEREFH LAFFEREE2MORE: BRENFENEHERLERIH
Fi BOBRNREENE: @4 THEEHEEXRNERIERE, Hnsnfisk
RH#RAENE: CRATEEREAEPIEYARMRESE, WE%E (Hana,
1995; Koltunow et al., 1995; Jefferson et al., 1996; Savidan, 2000). T74
ANBRMRIES EREEY T MR RUTEEF BT &£ B B
VERIRTESF, FAERESEENERE: 1) RERNAAEYESTR
HEEYH, BUARRCREDSEETRAEESME: 2) ELASEERN
HHREE T EHER, FAZETREESBEENT (Kolunow, 1995;
Koltunow et al., 2003).

RAF Y ERE (Eulaliopsis binata) B—FHER S K ER AR R Y
KEREFEY (Gupta, 1984; TiFHE, 1993; FKKEE, 1993b), FHEEX
M (C4 HY) HY GkRE %, 1994b, 1994a; 4B&4F, 2000a). BEENX
MEEEREAAKAEETHEEEAR GRKES, 199%6). FEENBAEN
VHERBMAEEN ARSI GE, FEENRIAERBEERREEDNR, TH
FEEEYARR, 1959; &, 1994). HTRAZNSFNETR, SHXF
FAEEYNHRANERTREE., RBTE, £5ER. EEUHESHE. 1T
ERGNE A EANTR, B R AR A TR S EEEY (W /FEE, 1998;
Yao %, 2004). BRFISFFIA AFLP A FHRRER, BERSEHEIREMT A
FHERERFSEONE, BrEMIERY. WL, FAEHN. Gk, THAG,
BXFEEE % 4 MERAEEBERIS Jy 4 FESR: RoPRE G, REH
HE (D, LAFEE (BRED. BHEE (IR (Bx2E, 2004). BREE
SRR E, EHAHNATEAAEERESRELRERTHES EHENX
EHARATRR, RARELMEFFREBETLRETRR, EAEAFEFNET
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REEEENE, ENRNERSEHEEREME (FREES, 2005). EX AR
HRERRAESZRE. 4R%. BEAREAA+TIRZ. ETHTFHEYTE
MEEEEYHBRIAES, URTREEETANEEERATRE L. &0
FBTRREAFEHLBARREFEE, ST EEEMER B4 RS R
BPREAKNTHNZER, AMERENEKFISE4RE, BNEAER
BAZTHFENRBEENME, - PHATRSEMBMERT R, #it
T RUR A ML P, Rt o0 oA B TR S B A R A AR A0 22 K
1 MITHEI S FHRICERRE, 26 TRENRAZYHAZDEETRFINE
B, RARRENRENROFABESHETLERAHR. ZLRFATE
ARRREEEFHRHRFRRE, IR SME0RH0 2 MERATHRER (F
JeFEFE. SE. HEH. FHLO. BOK, FEAS. #)il. ik, BREEL,
WPl I"EAEG. TRETUWE), T RAPD S FHRICREEENRE, HIE
HEMEEER, FUIHTARGOERE, HREFFRNRMKE, B ERE
FERRUEDTARFNEE,; UARRBGRAE S, BdEARTRR, B
FRERLMBREER, MTRAENEREEHRE, AE—SWRARAE
ERSEEREAENS TR, S, TETHSEHEREEM. R
MEEMHHETH & EERRET - NG SEA.

2 BAERMRIAR

HARE (Eulaliopsis binata) BWRERE, $HFE, X8%, BRAH
(Gramineae) Z=UFl (Sumfam Panicoideae) HEEME (Trib Saccharene) ¥2FHEL
W% (SubtribApocopidinae) ¥\ &F B (Eulaliopsis Honda), £ELEBIHMAHE
HEEY, SEERENMRME (BKLAAL, 1965 XI5, 1988). T ENMTEIE. 7
Bi. ERR. B8, AASREIRTESR, PEHERFENTESHRRZ
— BARTEEKTRERGUGHEX, $LEILE, WgmEs. Ay,
HrgrEaE. Ba. WALE, ZRAEBIHE, MEEHBE, BNNBH. BF
M. BEERZM. @B, EIRS. KB, E, BRERT. fREK
REEEREESTTIA (X, 1994). BAEEI—HIRROERES. B
FOEAHEAR R LRIFEY (FRZf, 1990 FREME%E, 1993a), 80
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FREZFHAMERBETE. BARY., £EE%. FHEIt. ROEAES
ETTHAR GRRIES, 1993b; KRIES, 1994a; KRES, 1994b). HEXK,
WREE, SN RRRERAT T ISR ETA, AR AMRERR
4HMARRYEERTEERE GRRES, 1996: #1704, 1998a). MiE, BiF
BENEMHERAENIRERAERRTHRE, BENER, RENKH,
FERTERE, AL ST BT T REMR, BT A ETH A EHIIER,
AT AAERABRANRETUREE ZRA I A G ERARZA RS H
FerRk: FFRAENIRETLERT TR, HEERTFHREFIREMUT
HEREBMREREY, BERK 3 SBENRBIENR (5F4, 2002; Yao
jia-ling ct al., 2004). GERISERIF AFLP S FAaHR, BATRSESINE
M HAERSR. SR ENNE, HRAFRN S 4 R FHRE KR
WAH, CHFARREHEE ARRE, 2000, FEESHREHALFE
HAETRBEERELEZ SRR EEENRFNATER, BAEIEHI T
FRAREHLRERR, EAEAARENERSEERE, RRROTHAESE
HERME (FEEE, 2005). BXEAENRESREHARARRRD, TH
HEHYEERYERYEURNEEERERRERNA R R LD, HidilE
FRAFRAE— L GUil; 1965 X%, 1988). {BEIfEZE Sur (Sur,
2001) MMEFRMBETFHELENMNBAT=A, 25£: Edaliopsis binata
(Retz.) CE. Hubb. ; E. duthiei Sur ; E. sykesii Bor. i\ NX=AFEEELF
a4, EFEXMN. PENESHEANFEERINAREBRMGEASR E
binata X~ i, SEYTREERFAXOAREAR, WERAE
MREANE. RESSEEKTFSARERRKNLEZS.

HEEXEAENFRERRY, REAEALTREEEEY, BXREHT
RiSEHEBEERR, REtH, MXTRAEHRRREEHHARESHIE.
MM BEMREARTAHZ, BRETHEAETR S EHVENEARA
FILEFRA .
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3.1 MRS ETEME R FILE .

RS EARBNTFEREENBER FRAMS, XN TEA4EE
(apomixis) BIETLTHBETFHMETENERNERFR, MEFHEYE
WRBRERRAAREZEEAM~ AN THEEF . BT TR &£ Y
SRANMBIZ K4, Maheshwari (Maheshwari, 1950) Y BEEFEBHH
MBI AETRAEERITEREA, /55X Battaglia (Battaglia, 1963) X
TREHEHRRENREEKAN. FETZTRIEATHAFTHEESR. ¥
BE (HEH, 198D ¥ BKRLOEFARELIERRBEEANFERELEET
ALY, BRMN RGN XFEREN—HEEESE, BN
EHREAMERIEAHEY R RHEXLE, BiEYP TR SRS F
BEMELHE, R—HREEERANTELRE S RAZHEEREREFF)
MEETR, RELEFREEERELR, SR TELREEBAAFATE
E4H, TETHRIRSEHOEERTERM - GARTAHE, ATHETHE
SRR EMAETE (Nogler, 1984a; Asker, 1992; Koltunow, 1993)
2 EY RS EAMMAREMRES SR

BN ERE EEEBEYNEE K FTEENGNXR. BERTRERESE
EREGEER, EERMIDTRBTEFACHSEBN_FHEY, T
TETFTETHESEENELEYUNBESHEESN (Asker, 1992). EHE 80%
BLERF R 256, QUL EEHEFY S0%2NE4HME, AEXLTAT
BEEEME (Quarin, 1996). EXBE YL BEFH T EE (bahiagrass,paspalum
notatum 2n=4x=40) RERTFEBEFN, SEINK =K paspalum notatum
var.saurae(2n=2x=20) 2 F LT, MAETHAKKUWEMES, FZ22Z -0
ERARMLREEHEFE, St —REEyt AT THSEHER, BE
BIRIEFHEKBE (Camilo Letal., 20010, RAMEHFHEYGESTRS
LR BR LM (Asker, 1992; Anna, Ueli, 2003; Brystingetal., 2003).
RERS (AR, 1999; BE%, 2001) 24HRAR 42 & 166 HEMHT
Ria Y, BRAZEE, P 2408 102 MRy TRTEEREE,
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MNEREFEENE EHLABETRZEERERRANAR —HAATHEEE
EHBERIE RS 2 A 5 & 4AH F XK (Quarin, 2001; Roodt, Spies,
2003), EARD-EHRETALTREEENEYRRE, E—2EtaEy
REAHINEEHITAE A EHAE (Camilo Letal., 2001). {BXENES4H
ZEEEMFRRATREEERR, MRHEHR Asker FifdOTRA £
11 Potentilla argenta REMMBEERE T HYEEHE (Asker, 1992). ffh—ik
ZHRNIERUAH TR —ERER S EERENLELM, £ERETFARZ{ERT
MEEEREIMARKRIELREEHEROFE (Galltski, 1999). HXRILEE
ERSZEHLRRANENEE - SRR,

3.3 YRS A FARRG FEAY

FM 1841 4, Smith HIXIRIEM ., BR K ZIREBHEY) Achornea ilicifolia
AEERTERTHRE, ES4NLTREEETALY 160 ZEMHEY, BF
40 ZMEI 400 EHETHYPRATHEEHNEZ. RELTHGEEREN
BEEAELH (obligate) MM (facultative) 224 (Carman, 1997). MRS
AR EABET TR S EEE, TRETBB I ROZHER, XTHR
MURFFR LA HNREE. TRGLTHSEEMRANAFREEHEIE
REEEEN, FUHEEREN LR CRERER —BEP AR FELEEPIF
KE, BEETRSEAMEN B ARERE EET 58, REXHEEHN
BREZSHEEE, REFHEEMERESE, HERSREERMEE TR
#1498 (Anonymous, 2001).

EXZEAENTRRED, WRERTFHIHSEENAZELG—PERD
BB s AT 8. ERITERTEENEREY Pennisetum (Sherwood
etal., 1994}, Panicum (Savidan, 1983) 1 Brachiaria (Valleetal., 1994) 1,
HEEBEEERER — BHERBT RGBT LE. SUFH Ranuncluns
# (Nogler, 1984b) M Hieracium ¥} (Bicknelletal., 2000) B)—&ELHFERE
BYTREEEEREEIRENE AN BIEGRE. EFRRTEEEDD, #
T AT LM A X Turaxacum (Van Dijk et al. , 1999) F1 Erigeron (Noye,
20000 AMALEFE, Voigt Al Burson fRIE TiAT A THIEN Eragrostis
curvla HTE 8 2% 4% (Voig and Burson, 1983),
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BRERSEAMRES M EEL AHDHANEEMAESNRAD
SUREHFEER, BEEMTAEFEENRFEER. £ LRI —
EfF4, TatsEENREETAR REL 5 R X RIENH e IS
T, ERXEHAYT, TREEHEAREERRE T ELER0FIA. mA
[ EEF RIS, HEBHEMN AR EEHR T, Nogler (1984) A4
MEEER-TEAER, NiZEd ERBEFYRBITHRORT, HHEL
FRFFRBNE— P FROEERR, HFEIPETFEARNMSE, XEfgmT
ERELHEaEMTHEE, BIRFEMTE (Bicknell, 2001), FEILEE4EEHEY
WIS Hieracium ', FGEHE— LTI MR £ RE T RS H
SREEME. [BURCAE Hieracium MIBTREEE, AEBRITHIARLER, Bicknell A Y
PTG A EMAA AR BIERS T EE DRI SRS BHALS R
BR_ERERTFEANLRE Hieracium F5eisd, MAZRAE—MIA

(Bicknell, 2004).

ERB—EERNERSEHBHERENS —MEER, XEREED
EESEEERRARESER, I MERNOS S EREFBERETRE. BET
REEHEEXFRMEDTRREREY, FEELHEREHEFENHTFESSE
TMEFRUAL K. BIEFHAAN—IEBRER, F1 RPTRAEHEMRE
RN LA FESR{E (Koltunow etal., 2000), X PMENEBIFTHEN., X
Hieracium B FHF PRI, KEH F1 RRETHEGEEHROVNIEHN T
KB 5%, RMERETTMEEBMEESF] 98% (Bicknell etal., 20000, iX
ERZFIR TN RS EENESG DS, DLTMAEEERTEET R LR R
EREEERENE BRRATHMT RS,

3.4 RS HEENMEETR

WMETEE, ERENEFHEMAEHEAEY, BXSUBRSHHN, TE
MR FHEEHEO ML S AR FHE— R (Asker, 1992), EXHAE
UL, THEEEEYREERENENTR, RARENSEAR
FAEETATERHENEETE, FITRESEHERSETRBMENES
B ITFER, EXREEHEMAPEET FIENFTHEANERE, W Mazk KA
A, BT 32 M, RETRAEHRNTHEEOETH, T

10
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MERAFTF, BAREEAN, EREFREFHFFHEREALSRAHENT C
ERIFHIRN T HAE AR (Matzk, 2000). B EFRRMMITES 2 HEYHAERN
e, SRA—HRE. HELERERNY . MERNRRNZERER R
R, BEAFEMRERSR SRS ZAA.

BB AN AR RATREHERHEMTRAEE
MR EHEK R E SRR GTRTFR.

STABEPHREFRITAH, FRAEEREANERFERTHS LR
MEE, BAREM (K, 1999), REABRMISTAERRE. 41
SRURBETIRBONRBETSERMLEN. S8 — a2 ayRs
FHRARANAMENEDR AT TARRMSN, FHET - SHEYHRE
HEE (FIATF, 1989: PRIRMSE, 2003). FEAMHFR 20 tHE 70 ERIIN
EN—TIAREFER, EEDSRNLCEEF, EReAN—EHLEREIR
BRI RBHL. REHLAEOIHRTRALGENERYE, S&REEEH
B%E. BAr. BE. SREAFHNORENE, ANHEXEREFESHES
ShRBEFET —RFHRE, TUEF SR R E K MR A R kg
zhig, BEEYLAEFARYMEHELANTEEFEEERN.

Stebbins ¥ £ EAES A REZEE. RRESEE, AERELEFIRER
BZ 151K (Stebbins, 1947). EHTHBHMAEN, BLXRLEHHEAEERY
REARE. ZREZFEROLAARMRIEHSEE, ML EHmHiE
MMENR TBEPHHEKE. BRESEELAFBREALEE, EWHEEIS
ARG E RSN ER, W FIE IS 6E 4 B R 6 40T DL R —of [ A
I (Wu et al., 2001). THZERHUER SRR P SEROAFETRE
& (MOmE, 2001, ERLAABIELEERR (Diospyros kaki L) W3
SRTRB “BENFRE”, BN NMFEERNERE—E, ZREEAR
BoHEPH IS RER (ERLSE, 20000, ERFESEEAREAETES
BEER. B AREELNRE SR HE RN BN HEN ZmHER
AEARS. FRAARTEERELRE S NN FEZ £ (Chen et al. , 1995),
HAAEE ZEEEERRDI TR M GFH N FERATRAZATERS
frfF (Lavania et al., 1991) , MWARHMEHRZIXLENEELSERFE

1n
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P& 2 RR AL (Khazanehdari et al., 1995). FEEEREL kS
ZEXERE. —RREZERGBHER AL, ARRESEEYHFEEIN
P T RS AT LU (Wuetal., 2001),

3.5 TRMSEENS FENFMRRAR

—& 45 FHRiCA RAPD. RFLP, AFLP. ISSR, IR cDNA ERERA
mRNA [F47 A0S EOR B R A AR R A T B R & BT A SRRl R —
EMERAEHMXE DNA AR, HEATRELEREEHAEHER
BFOEIRERT # 4.,

RAPD SrFHricfi AR d Williams S50 Welsh FHMETA /L PR R
AT FIFEEAR (Williams, 1990). HRAEARRHAPE S 10
HEEEHL5 14, Bt % XK B R B R (Polymerase Chain Reaction, PCR)%f DNA i
rikstyi, RARLLREKRESSEREENBESCNTE. CEERE,
RE. ZRARNSEEN S EEERA, EHEYHRBER R4S T RIS
NRIEEZ, ELEETRESEHAEF¥TRPUEETEEER. THEE
HANAEREHABREHIAZMHAT, FIF RAPD S-Firica e, .
REBECRATEARETHESERTRTEAE CGRFES, 1997; Kim et
al., 1999; Casaetal., 2002; Hovmalmetal., 2004). ZEH ¥4 Brachiaria
ruzizieusis FVILHIFHIH Brachiaria brizantha WG RF, Martinez 5 A 184
ASIYHAT RAPD 5347, RIL OPC4 S|y HMEBI—HIEHE, ZHBEX
RS HETHF R (Martinez etal., 2003).

RFLP #FERMARZ R DNA $RicHAR. BRIEENT, BAMEEER
BiBMSTINC. ERYTRSEETRS, Lebanc XA RFLP FFiRIRYEX
MEBERATEROEREEHES, AR T M E - BERFEEEEEY
PEFRE, EHEHFCENEERSE 6 FREEKERE (Martinezet al. ,
2003; Pupillietal., 2004). Roche ¥ %A RFLP HAR, NFEHREESEHFE
REEHEBER 12 MrFHL, FUEARET O FRLT, £REAYT 6 4
BRELRSEEERTHFE, Y 5 M5LRTEAEREY, B4~ 8
AREAAREBRRERPEHFLE (Roche et al., 2002), FEERE (Brachiaria
brizantha) FYEEHEMF LR FEEMFLERF, Pessino LT RFLP 447,

12
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HBREB 2 MFE ume?2. umcld? SXEFEBEHXR, HHCHIANFD
BN TFREREN 1| SREKKEREN 5 SREKEHELE (Pession, 2001).

AFLP 130 AFLP £ Vos R —IEFIEAR, LA Z RFLP F1 RAPD
BIHEARMEE (Vos, 1995), HEXFEEZE T IREIMHED HBaTEEEYs
¥, EFEZ DNA %REIATIEEYE, BT BoRRE EXEEL, 8
R FIRAH AR B BRI G R AR 518, SR BIMERE O A BT 38, &
Hreyaakl GRS FNER. AFLP EARF S HE,. HERH
5mReE, BALEN%NA. AFLP IR TBAMERSE, BRE
BERE/REENE (B4, 1998). B, EZEAR—-SniHRERERT
. GFEE. REXREST. PARTHERTRORN . BEELOHE. EEE
i, EEREMAE (GT4H, 1996).

13



FiER: TRAEERARNARENREEHTR

FE ERERESITFEG S
BESHOBEENR

it

18y

HYARAEMNBEHREFRE. XK. BEREH, RET -
e (FIET, 1989; Wangetal., 1991; TI%, 2001) . AL (Eulaliopsis
binata) RBAKAMNEENTR, TURNEAEHBARTHEERRMBZIEN
Mg, AHE-EHAFEEEMEEAEETR, BESSRERRESH.R
AR RTRN T AEENALEILIE AR KRR A NREHET
MEFBRLFEELEY, FEMGTFABRERT ISR, RETESHTSH
WA R (X3, 1988). AMEEAK LR EBEMIMLENERER
H, AR IEETEREAESHE. AR ETERKLRERREY
H (HTEES, 1990; #IEHRSE, 1994; 4FLE%, 2000; ME 2%, 2004).
BERGANGE BERBANTER, ERRAENLHEEHEEY (BAEE,
1998; Yaoetal., 2004), EHEMEKMMERAMAZEH, HYHTHEEHE
MESRENKFEERERNXR, CRINTREEEYH, KEFETRAN
EYERE, — R kaIT R R &R 5, (R IE Ry T A (Askeret al.
1992; Tamaraetal., 1999; Camiloetal., 2001; Urbanil etal., 2002). FEHE
FEERRAHRIH UNBH A NS TRAEHEY, BBD2EE(R
R, 1999). BRRAENREGEEAEHAFREANFALERSEHE
EHRPRIRR. BEFARRIMLEER. ZFRLIKRE 4 G0 S MNERE
MIEBEABH, BIRRESNHERSARAGERE, BT EEEMIE
BEARRES R RS RAKNITANER, MR ENEEK RS54
HE,

14



EPRY KFRLBIALL

2 ARl E
2.1 53544

REMHEAEEHRDRHTFT 2004 £7 BREBRLAIO, BiEEH, @
B %, Bk, BRELE4 MG S MERSAX, EEREEBHIEPR
WRZLZIEN. BFREETRER.
2. 21 AWAHE
2. 2.1 REEmE KRR RME

B S F R R R (K4 0.5 cm), AR —E A% o -RAZAL
25h (15~20 C), KEEEHFi& (Canoys) B (XKZE: KEER=3:
1) BE&E2~24h, B/5H 1 mol/L £ HCl % 10 min (60 CKH), KR
KEANRMFEMLALEE, EAER, MRAHREAEEE, Olympus BH2 7
$%ME, CCD HE.
2.2.2 RRMPEL ERMZEI T

GRS RAERYE, HEEM Leven SNHEMBESTRE (BHMA%,
2003; Levanetal., 1964), BiE!42$% Stebbins K73 KE7ME (Stebbins, 1971).
A (K$F 1). FIF Simple PCI (C-IMAGING, PA, USA) &3 EESHT M
ITRBEKEMNE, FIA LUCIA Cytogenetics (C-IMAGING, PA, USA)
EBAEERSITREEITRABEEE . AHILFHT, FETER, A%, Bl
PN EAERREEFBR P, SRER S MM PHARETHE, KT
FiE, SIRREAHSER, SRBREEARN, EFAFRRENS RAHSE
B (FHrATmRETR.
2.2 3 KM BAMBM S RIAEPREBITHHINE

FRALENIED, RHE (K2 0.8~1.5 cm) AEEEERER 24 S5,
BN 0% B aCREER. REBBRERES . REKEXZEERE, 1
HETEFA L, BN—5E 2% A EEB(EEAREYHRELT, #5:05128)
M 1% B EEE (Aspegillus niger, 6036-2) B AFHAEEM 20min (37 T), FiE
KB ERE, FESORE, EA, Olympus BH2 ZHENE, CCDHEE.

15



X TERE S AU 09 4 M 2 A TR

SEREAN -
3 EMERAAMREGEELE -

B EBME 30 MAERER, FMRRME 10~20 M B R IFH P B4R,
BECFEMEEARRARREAHE, ERAE 2-1. NERRBELH hiLH
LESH, HR4: WEEREFRNET 35 MiK. §MNEBS 40 £L1E64
FIRR B A EE 93% L L. 5 MEBEIMER 326 MBER, Kb 308 MAR4MA
40 FRBAE, G 94.47%, EMEAEEMMBEAEIE S 40, B 2n=40.
MEPRIH 18- MIRAMEEHEE £ FHDTF 40, 7 80. 60, 30 7120 %,
EHE-SRREBATEEARAKE, XL NRRAEN 5.53% (BRI1:
1-4), X—4EREH, RAERRARREHEE—SHEARTR, FibTas
FEAFGEHNAME. ETRABHEARAENBRARLAAAKERENEE

%c
21 TRABRHEALORRABREESKE

Table 2-1 Chromosome numbers in root tip cells of five populations

of Eulaliopsis binata
DEREHGR O T 0 R RANE
=33 BERR (1) R ) SE (%)
. . No, of root tips con- .
No.of root tips No. of root tips taini bl Percentage of root tips
populations observed containing 40 g vanane containing 40
chromosomes other
chromosomes chromosomes
than 40
HAEFHT
4,
Danjiang Hubei 7 87 - 5 94.53
iRt s
Hengyang 35 33 2 94.28
Hunan
WEAS
Neixiang 82 78 4 95.12
He'nan
=i
. 0 .
Xixia He'nan 6 56 4 93.33
FRPE LB
Shanyang 57 54 3 94,73
Shanxi

&3t sum 326 308 18 94.47

16



EpRIREMEFRR L

3.2 EMERAHAMABENLE

FiSimple PCIEMLEGAMTRARS S MRARABARKFHREAKETEK
EME, FHEHEHESH, SRR 22, BAERGHESED, FHEX
KEEH 3820104151 m, WA EROAAEEREHBHSHELETILEER,
TR 40 FROEANKEFFHEALL, 20 MREHE, BRTE 6 XHE 113}
FIETHELREMES), KR 18 AT RELREE, RN
W, BIE% (NF): 80 BERNREHERENRAGKELLN 2.6356, X
F2: 189k, BERFEBHRT 2: 1 MREE, RIE Stebbin (1971) MEE

#2122 RAREHINBEE
Table 2 Parameters obtained in karyotype analysis of Eulaliopsis binata

AMKE "
e I 7y owE BE
A ¥ Amm ratio &Y
Chromosome Relative length/% Index of Cenromere  (Long/  Type
No. (S+L=T) relative index/% Short)
length
"1 1516 2332 3.848 1.540 39.397 1.538 m
2 1682 1998 3.679 1471 45.741 1.199 m
3 1574 1.848 3422 1.369 456,032 1174 m
4 1475 1822 3.297 1319 44.746 1.243 m
5 1241 1868 3.109 1.243 39.837 1.613 m
6 0992 1789 2781 1.112 35.671 1.804 sm
7 1.148 1567 2715 1.086 42,203 1.433 m
8 1.136 1423 2559 1.023 44.416 1263 m
9 - 0988 1534 2.523 1.009 39.202 1.583 m
10 1.041 1424 2467 0.987 42,272 1.378 m
11 0862 1.503 2.365 0.946 36.448 1.744 sm
12 0919 1340 2.259 0.904 40.669 1.462 m
13 L0972 1247 2219 0.888 43,786 1.316 m
14 T 1040 1141 2182 0873 47.658 1.101 m
15 0903 1150 2.053 0.821 43.967 1.277 m
16 0.879 1057 1.936 0.774 45.383 1.222 m
17 0.823 1.043 1.867 0.747 44,028 1.298 m
18 0673 1.008 1.681 0.672 39.988 1.501 m
19 0.722 0857 1579 0.632 45,706 1.207 m
20 " 0654 0.806 1.460 0.584 44.503 1.270 m

i HNKE=G-fFREAHKERECHFESKEX100, BHAKERTEEA,
Note: The relative length of chromosome=the length of each chromosome/the total length of
chromosomes X 100, and the length of satelites is not included in the chromosome length.
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xR, THEERARENARENRAEHA

3 EIRE, BIREEFRRRAGEREELRAKZ I, BREKT 2 e ke
REGAFFAFLE, CEENAHREES D 12 M58, 2505 1A, 24,
"3A. 4A. 1B, 7B, 3B. 4B. 1C. 2C. 3C. 4C, B R R R R, H
“IA” RIBXIFR, “4C” BBFXFR, MARAEMZENIZS 1B &, e
ot R L RS2, BHEEREAKN 20=40=18m+2sm. BHEH T
—AP SRR (FRETEREE), A LUCIA Cytogenetics R ARG MT RS
HITREARY, REFZHELE 21, HEERELE 22,

&Y it i f
“ L | 2
L

%y !'1 - -f."lf
-5."* o " v G GRUE U Sy
g TEY A me 3% s
\f_ } *\ ” f .;,% 'lh T '_;"- :"'l:'_- :.n_.._. T; _-_=I.-I
\ , -
x AP wR XN Ty A
10y = " | "o Z .

B 21 AEAREREAZRRARPEEATER
Fig. 2-1The chromosomes and karyotype of Eulaliopsis binata
in Xixia He ‘nan population

]
N O e @
. l.II—I L
R ———
I S
R B
_-
__
_-

123456 17891011121314151617T181920

H 22 BAEGEAE
Fig. 2-2 Idiogram of Eulaliopsis binata
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PR KFWAHRRI

3.3 BB ES RZIEPREHITHHNE

FEA B M 53 B AR o e 68 44T O FUBERS BB O, FE R 7
MEBRELHENBETEEETOEM . RITFANE T AN AR
RSB P REERNIT A SNIENER, EREES LIRS RAT BN,
B, BERAEADUMEERFERLR.
B ] AREOEGE I NAZH, EnSamnBECTngs, Fenh
FEE. HHARERIBEAERKAZRMEERE, B “IER” RES (BIR
1:5). ZHEH, ZMRTR, REAZEHNEESTHE, REREKEN TR,
TR R R AR — P IRGT, T WA XS, B AR R AR B (BRR 12 6),
LA BRIREEEL, 20 M0 F, 812011, Z A B AR REER. FA.
TFHEA+FE, UERAE (BRI1: 7). EEHERES AN R I aAa
REFTUREAR (B 1: 8). AUBLTHMM 286 4, ER-MrEHE
HISRE R 84.6% . BT RAMEREMED, SMETXHETF SR, KEHT
XAE.
S —ARH I EEEAHGPH T, TTRERERS R AR EERE
o, FHRANBEREREKSENCSIERR (B 1:9-11), 4t 105
IR T AR, Kb 36 MBI M, RN 343%. EEH I HER
24%ARAF 1~3 MNERREKENEPFRBEI(EK 1 : 13-15). XEERH
REFTTREETH I S AEHRE TN . K8 1 TURER 24 F4
B EEHENARRSRE, BRIHE, B EMEER S RARE S RA
PHI BEARTHANHFEONERE FIRISENTARMIFIE—RE, =
THRARMREEHSBELETEMERNTTHRT R (BR1:16). FHIHN
AN aRsREFS, TRPMEER 12%, PHIKARHEIFS
PrikEr B FERS, BHEEIEFR. (BRI 17
BRI EREAIRMERT, ZoEBRNERAEARERENSE (BRI
18-19), BEEHMENA MBI FARMPIR, LELKTIAFHEREHITHBATERE,
HFOZBEE AN EEARAL. EEHN{MATUUREREERE
k., ZE1~34, SMBLEHIHIK, H28%. EH, SHITESREENE
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xR TRISEHEACHARZFNREETR

ETHE SN 4 AR A AR LE TR R £, ]
KETT— U5k MRS, BARHRGREKLGEORERE T4
B T A, BB, I A U B (ER I«
20), KEAE—H LTINS AT RRURN (B 1:23.24), W&
HIT 1354 NET, BREMENE 271, MEN 20%, XKFABEMENS
44%. ARAREREMMETHHENEEATEY | AEREHY, 1Y
B NET O F AT 1 BRI R AR, ST RV S e NP T
RE R R AT M MR 36, BB N T b B B R 4
BRSO B, TR e N4 RS T B TR 0.

AR AR A RS, B+ ZRHRIN M4 (IR
1:20), FRERERE — e (A, BURRA B BRI (IR 1:22),

4 118
4.1 EMERESHRAEX

REARBEELORE, BHARNSHENED. 3 TARTAREHE
HATO M, B EFREANERFELT AR NER, 805 BE 7 (X
K#, 1999). REABRSITN FARERSE, ARISEURGEIENHRE
ZTaEATLEN. BCAN — LA aYRA R RN A EAEY
REKBATT MBI, HEET —SHYNREARRE (RIET, 1989; Bk
B, 2003). EMRME LG KGR MTHIRR T L AR R, HL
SR EEMER, BMRARAREFANETE, MATUNBAELRE
EFE ARV 2T HUH A AR GLELSARIE,

EREFEBRBMIARD, #RLEINFNIRE Stebbins KA HHFHE,
EEHTRKREAERENEFAZHERELEXT 2 HREAEREGH
PR AL, RN AMHEESN 12 MEE, 5500 1AL 2A. 3A.
4A. 1B. 2B, 3B. 4B. 1C, 2C. 3C. 4C, BIAXBEAMKEE, HP “1A”
HEXIR, “4C7 BEDIIFR. Levitzky F1 Stebbins e TR B L BB AT L5,
WABSHYREARUENRLESZOXMNFERNFRE, RLEL LTI
B ZRRHEIEY, XERFERHHROEE, MANRNZENEELTHE

20



EhRIVKEFLHAIRL

B, LB AR L EGR L M2 EEF (Stebbins, 1971). RIEIX—5 K454,
RAZMGHENET “1B” B, RE—-MRAMHNEE, MAAERTRE
HETRREFREY, ERAHNALRLD, RERKTF LA,
MR R RIRT IR 44 T (B AE L.
4.2 ERERIBESR

RAERBEFBAHHEY (RZ, 1988), HHAMGTIRSIN T HE,
EREFERMRERILFLTLS, HeFREHETRK. BRUKREXR
Bin, MEBANEEGEDREFANERE N 10, nER. HIE (XX, 1988;
WEEBE%E, 2003); BLAFEHRMFNRERRPSHEN (TELTESHFHEY
ERAREHEL) P86 FARKEHEY, H 85 MR A RHERE 7T~
12 2[5 (REFR%, 2003). BHAME RS a AR EMTRE 7T~12 2@, 3
HYRE S HIR P REKTANRBREFTHTEEHYNEHEKE. RS
Wh BB EHIERERESERE S Bt , M HIRERTEHTEXNEBES
Fixf, EFHERNE, EEMMEANBABRENE, EXHREME X
¥, 1999). ERAREHBARAESBLEF, FEMNREK. BEREHK
AT (RS RN 343% 324% 1 20% ) WH AL RAHYRET
—SHAREER. KEMRRARAIAEZRER, AAEAAREEAESY
40 %, BERAER—NDEEYF.

RRAELRMTMFERER (B 22), EReFHakeRs, mA 40
FREHERSNEIEE LG 2 KEAHR, NEKAAETEE - RES
fHFEE. Wu SNERESEEEREI T [ HREEHE Mk (35
FHE, 2004), BAEERBARALIRHETY, EREFGEA 20412
ik, MRVRREN S5 ARBTRAFEER. EXERENE T HA
BN GMALRIE, MEAREF RS REETHHRTRENEM AR, &
KR ARIRASIER, WHA 2 MR AP RRAFSHEAKET AR
BXRR, GREREBTALEHFAHAFTVTRAEXRNLEEGEST, BE—1
I, F4MEE & BRI e AEEM R R RTTR T 204,

gebt, BAAEATREEEEY. REAMETREEHEYHERSHR,
MR LLBE T TR & L T R PER MAER N 2 51K (BRI, 1999), Asker Lt
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AR TRSEREARHARENRELTR

WAHEBAABHTETFELREEENEREYEESME. A &R0 sE
R, BITAAEAER—HIREAFGEY, REKEAREIY 10,
B 2n=4x=40,

ERROER S EBYH, REFEARBEEREY, —REEHMRITE
A, [REFERRTHAEER, A, CESF (Peter et al. , 2003; Nyoes,
- 2005). BEREMDMMERHEREHE AN SRS EERENFRER, M
REERREAER x=12, 71 20=24. 36. 48, 72. 84 F1 96 SR ML,
P 20=48 fit & BIRK, WA NMERSFEHHILBARL 20=48 HPLAE
EEHARNFPAEEHER (BEEF, 1994). ERARENARERRS,
—# 20=20, 60 1 80 KFMEE R W NI, RUAAEPTREFEL TR
BAME, ATE-PHREBEKPEERFTRANXRR, THREFAZERER G
BisrRiutr, AUEMNHETRANERE. FFEVEEFTOTR.

4. IRRIERTTERNMRIL _

ERAKHATEY, RRERERBRKALSRBG—FHAE. BELH
THYMHSTEAATLE., B, MESBRERTHE . EEAERRE
RS, BERAKBEE. REKPIERE, ATHIREER, KR
WREREHTT L.

1) B BAERRKE 05 cm £ R HRFHHL, W EAER
RAERLET HHBEEN I, AR HRTHT AN, RIET—EHEL
THARMNAER. (BAEMFHREMS: BE26~30 C, KFEEF)

2) AUALER: AR ZRARE +a-RARBKER (500 ml M- EAE L2, 3
T a-RIVH) AERSE] 2~4 b, FILBNEE. BENELS CELAE, 58
EET 20 CREATLREMNE MFF: ABRANARUTERARERS,
B—HEEE (REBEMD . 4H 10~15 MIRIE, TOME, TEE
REE, —RUK2~3 mm FE: EXEGTLERT, SRAL/I, B3
—%.

3) BUfK#E: A 0.075 moll B KCL UHHTIRIE, ATREME MREART
IKEERE, ERRREADT NS,

4) EE: FIEEER (G IKEEER3: 1) B 30min i L, BERH

22



ERRIVKERLHRRL

MR~ B Z W A R

5) ##2: F 1 mo/LHCL, 60 CKBHE 10 min, MEAT—RELERS
ER, ZRAGEE:; BETEUARSFESE, FHNE.

RAEMER D, EiTLEZENFET, RESTFAEATH. H2R
BAEXNTEERSEERATFENER. TRERANEHENE®, BTR
FRA, BEUEFANREETRAMNEEE— MR L. HEESHTERK
BEHEMEHNRA. ZHUERERRR, TERIEROASYARE, R4
FUEER A RALATE. Ak, B LRER, SEENE. FRE<HEHY
BREH A >>, ARRUTHEBEFEMNEE. 1) BERRBENHE, $AE
WATER 3K FKY 10min. SN 2FEEHNERBERSEERT, T
28~35 CE§fE 30~60 min. EERK, MAMEKEK/LK. B EEEEREFE
% 10~20 min, HE# A 1 mol/L HCL ¥ TEZETHAEL 10 min. 7/K¥ 10 min
B, BT TRENER. 2) HHEZF# 60 CTH 1 mo/LHCL #% 15 min /5,
¥ 10~20 min, $AFEBLREITHE 2~3 ho FEREH, K 30 min,
A %2 BEBKEET 37 CLAE 2~3h, Kk 10~20 min, A 45%81ZEE
Fe



XiteR: TREEHEREHBRENREFTHA

FZE TEEEFLZMER RAPD TR EER 9

—t

18

ERENRR G EEEY). MRS EEER YRS, BAERAR
TR &£ EREEENE, B RRER AR E SRS RATRIS, HHR
R, B FRPFEHRARERSEEVGEFT T AEENE
X BERERRES R FARABEALRE, PERSHEYASHTEEYEU
BNREEERERRIRAFIERLET, BAAREFEBATARAE IR
(BKLAAL; 1965 XL, 1988). {HEREEZE Sur (Sur, 2001) XMHEFRBHEIT
PIRHENMENE=AN, 258 Eulaliopsis binata (Retz) C.E. Hubb. ; E.
duthiei Sur ; E. sykesii Bor. fLAARX=EANRENERE I 4, EFEXHE. &+
HNEBMRMERRBOORAEBRIHERE E binata X—P R, iX
BRI ANSRZHRE T ERELRS EHEAZEATA.

BT EREEEB TR BUZRIEH, SSBHBARERNTRNR
FRERNTR, MiEERBERGE LR FRENALEE, AES¥ ERR]
AFEF LU T 898067, RAPD SFHRicBORARIRE, fIE. SAMRYEEE
HItFR, FMUERZYMHMHUTAKTFRESHERN. SHFEE. BEEEHE
FMAFZNA, TEEXTR S EHAEEAANEREEE N At RETE
RER (B8%, 2003). FLRKA RAPD 4 FIRiEER, WA 5 14 12
TRARRBBZ MR ER, FEEREHFERURF L TANAR, Kk -
MERBEETRRENITKFNSE, i — S TFRBAES T LW LA
SEERL, :

il

2 $REN A%

2.1 E#H

B 2 M RAEERT 2004 2E 7 BREMILEA. DL, HiEE. FHT
A, BUKE, WEAS. #)). Bkt BEAEEL, W, TEEA. TREFWL
FSMERMN RAERIER (AL 3-1). BIEEEIERTIRESE, #R

24



EFRUKEFLHRRYL

WFT, EEREEBRIEFRUEKRFELRES, BRAFE SPEL. 52
FER, WRAELEOF 12 DNA,
2. 2 MR

#2553, MHREEFENEERTALAEERETH. HARZFNS
EFREENE, FUBRROZTEEREEKERETOE: HTRME,
REEBBHUTFHORAE, FUBFHFRA.

2.3 RAPD > F4Fi8
2.3.1 HEMEFE DNA A5IZEL

ETRALNEREGEHEY, BRZRAEAE—, AEFHAREBER
EER, XPBERRMES K, BUER, WEFTRNE 8~10 Mtk X4
0 F 10~20 mg 1B R0, B2 BLAY CTAB 7R BB/ 5 44 DNACS E45,1993).
2.3.2 RAPD &) PCR #1254

DNA #“#87F PTC DNA Engine™ systemsPCR {X Li#4T. PCR RE{EZEH 20
B1l, PCR RRE&MF: 94 CHZHE S min, 94 CAHE 1 min, 36 CHIE 1 min,
72 'CIEM 2 min, 345 MERF, BJS 72 ‘CEH 10 min. PCR § =Y 1%
WEMIR IRk, RUZERE, EERRERATHE, KFEEA.
2.3.3 s|peaTsiE

fHiE T angon A B A=Y 168 4~ 10bp KIFENLS 4, BBV HEFEE. B
HIEAFE 16 5 1908E4T RAPD S5, Fr{EFHMISIMFRIRY 4R AR 3-2.
2.3 4 SIS

R DNA £ HMH XL RAPD ¥ SN ER AR - TEIBERE, (R
EHA 1, THEREHR 0. R Nei 23 (Nei, 1979): F=2NXY/ (NX+NY) 3
BEFAEBERALE, £ NXY b 2 MERKEFRZEH RAPD #7280, NX.
NY 5028 X f0 Y 5 & HHEH RAPD $7i2 8, BE D=1-F AR EHHARNY
BAEEERT, BT NTSYS2.1 SR F BT IRER M, BRIREXF . N A POPGEN32
TWEHMFUER (ne), Nei's ZERSHME (4) F0 Shannon ZHEMEIRE (1)
2.3.5 BEE/MIEIREE

FRERREKRGHERTRLAAFRNFTERFHAE, KHERER

VRMap2.0, HHBENEHEOELESHHHMEER.
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YR ERATHRAENARFNAEFHA

SEREHT

31 W

AR ALERNSS ERAYEI IR, RIETR—HE R
MR AR B AL, T, Wl B LS 0 MR BRI
BOEERE, vHASE. £TH. SHATERESHE YR8 BT
RN A B A E L — R, KL, RET LA
EHE 3 MERAASNERRE. HAHE S EE o M AL, e
2F, ARSAERRAENEEREEETRE OB A ERALE
BOZHES, SLERRFRLNE, RATARAEEROHTA . BRA
BEShELN. ASREONELERIE L.

£31 RABRBERHPKBREEFIE
Table 3-1 Origin and morpholegical characters of 12 populations in E.binata

BB . 25 wRE EEW HTKE HTHE
Populat * B Cem) — (em)  ZHEAS W & Bearing Lengthof Colour of
-ion Origin Haulm Bennet Haulmcolor Leaf color period sced seed
heigh heigh

mA#~

1 o Failfis] 68 60 HRt  R&E& IAF 208 4iFfs
April to

Shanyang,Shaanxi White-yellow Light-green Mid-May Red-brown
A4~

2 EH 67 68 =g=]i) R&EE RAT 208 4iRe
April to

Xichuan,He nan White-yellow Light-green Mid-May Red-brown
. WA #I~

3 T Tk 67 65 xAE R%E EAYT 208 g
April to

Xixia,He nan White-yellow Light-green Mid-May Red-brown
A 51~

4 AEARS 65 66 Hat  Bae HAF 208 4iFE
April to

Neixiang,He nan White-yellow Light-green Mid-May Red-brown
A #~

5 WAL 7 66 HE ®EE  HAT 208 ARFE
April to

Yunxi,Hubei White  Light-green Mid-May Red-brown
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e~
6 WAL R 82 65 B ®’afE IAP 208 4ais
April to
Yun county,Hubei White  Light-green Mid-May Red-brown
A #~
7 WkBEH 73 67 HE Rt mAT / aRE
s ’ April to
Yangxi town,Hubei White  Light-green Mid-May Red-brown
A~
8  #HdLAIO 79 68 = R2RE HAP 208 4RE
April to
Danjiangkou,Hubei White  Light-green Mid-May Red-brown
M A#~
9 @duEkE 78 66 HE B&E HA® 208 giRE
April to
Liangshuihe,Hubei White Light-green Mid-May Red-brown
M H G~
10 BRIEERE 69 108 Ra4E #wEA AR 203 REE
Mid-April
Yang county,Shaanxi Prunosus  Dark-green toJune Dark-brown
MAH~
1 JEREFU 63 114 Rae ®RE A 217 Be
Mid-April
Xingzishan,Guangdong Prunosus  Dark-green tolJune Black
WA~
12 JHEE 105 100 wmae  ®EE AA 0 190 #BREE
Mid-April
Baise,Guangxi Light-red Dark-green toJune Dark-brown

E: DL R TREA, EKREREEEGF 2.

Note:The materials above were planted in the greenhouse under the same cultural conditions

3.2 S8
M 168 4~ 10bp HIBEHLE [ 1F g H 16 MRAEE L HEMSIM(NLE 3-2),
7t 16 YRR RIBITHE T T, RikEER (B 3-1, #4554 RAPD £
) R, 16 M543 80 124 & DNA H B, H£5M: DNA KB 110 4,
HET 1 DNA RBY 88.7%. T A WRENR S42, K 124 FHAHERD
MR S67, K 4%, FHEMIME RAMEFERBEFT HE 74554 DNA
KB, WHARRRAREERZAFE—ENREER.

27



¥t TRESEHAAENFRFENREEHR

#3-2 RAPDSYIRTHMER
Table 3-2 RAPD primers and amplified results

gy A oswme FEEO L Fow o sw %ﬁﬁ
Pri Sequence Total Pol i Pri Sequences  #7 Total .
rimer (5-3 bounds o'ymorpui - Lrlmet (5-39) bounds Ploymorphi
¢ bounds ¢ bounds
§12 CCITGACG 8 7 S75 GACGGATC 8 7
CA AG
S30  GTGATCGC 6 5 S8&3 GAGCCCTC 6 6
AG CA
$42 GGACCCAA 12 10 587 GAACCTGC 8 7
cC AC
8§53 GGGGTGAC 10 9 5§93 CTCTCCGC 8 6
GA CA
$55  CATCCGTG 6 6 S94  GGATGAGA 7 6
CT CC
S65 GATGACCG 6 6 §97 ACGACCGA 10 8
CC CA
S66 GAACGGAC 10 .10 598 GGCTCATG 8 7
TC TG
S67 GTCCCGAC 4 4 S149 CTTCACCC 7 [
GA GA

12 % 3 ¢7 &% MMN BH 1 2 3 +31 78 7 I 1l X

co b e S e e

femeanebin (o R

= III:;PI K] .I'H [Tl
muinanneafllee
i bl 1000bp
- ks
il 500k

E] 3-1598. S$33 (4 RAPD {1 & 1%,
Fig. 3-1 Fingerprints of RAPD products from primers 5§98, S83
#: M, Marker; 1-12 fRIRAWPHEE, KB, BREHASEY UAEY, TELEE,

HEGEER, FHIOFR, SkFER, #8288 ETLUER, S6EH.
Note: M, Marker; 1-12 represent population of Shanyang, Xichuan, Xixia, Neixiang, Yunxi, Yun
county, Yangxi town, Danjiangkou, Liangshuihe, Yang county, Xingzishan, Baise, respectively

23



PR KEFLARLL

3.3 IRfEHEEFBEL DT

B 16 M ST AR R, 48 Nei AR EE 2 MEAEERAMSR
EHHURY (R 3-3), ERRHA: 2 AAERFHADEHLRRLE 0.48~0.99
ZM8], PHBERUREECS 0.78. MEH) IFHANSEHREYREE 3
HSRREFRRNEMIIER, RIEEMUREEE 0.96; X EHILARHE. ALL.
BEHE. FHIO. GKRTH S MRAEERE (W8 K 5~9), BERINEE X
BIEER, BERMARE0.92~093 206 R, MELAERE (H5 1D 5
FAEHHEERE (RS 10) FEERANREER, BEAMREN 0.64,
H5mE. B8 MEEREERR/: T RETLER (RS 1D, J'HE
BEH (RS 12) ANEEZEEHERANRRERRX, KTEEEHEHR

CEEREERRER, BEHBMERNY 0.48~0.58.

£33 LRAIEFRAEMBREHCRRRGEER
Table 3-3 Genetic similarity coefficient and geographical distance of 12 populations
in E. binata

population 1 2 3 4 5 6 7 8 9 10 11 12

*% 169 160 200 100 120 127 150 168 250 984 1116
096 ** I8 47 100 75 68 51 53 405 910 1140
095 09 *x* 46 112 83 175 66 71 410 928 1156
09 099 096 *+* 130 {132 103 74 59 440 900 1136
095 097 094 097 *%* 43 50 82 110 300 913 1075
095 095 094 095 09 +*«* 8 39 68 350 890 1070
095 09 095 095 09 096 ** 32 62 342 837 1084
095 098 (095 096 05 09 098 *+ 30 380 872 1078
0.93 0.94 094 095 092 092 092 093 ** 405 860 1080
0.64 064 054 0.65 063 063 062 0.62 064 ** 1034 1029
059 060 058 0.59 060 059 058 060 058 076 *+* 700-

12 0.51 050 050 049 050 049 048 048 050 056 058 * %
e 112 RKAWEERE, HNER. ARER. ASER. HARH. BEEH. BE

HER. FHLORBEH. FKRERN. #AEH. EFLERNEEEH. RNLEBIIEE
BEHEES, RUTHSAEERANBEHURY. REFE (km) AFEEHED

HEER.
Note: 1-12 represent population of Shanyang, Xichuan, Xixia, Neixiang, Yunxi, Yun county,

gl =N S - N 7 T N N e

Yangxi town, Danjiangkow, Liangshuihe, Yang county, Xingzishan, Baise, respectively «
Geographical distance ( above diagonal ) and genetic similarity coefficient { below diagonal )
between every two populations, The geographical distance (km) equals the linear distance between

two populations,
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TR R: TREEMAAENRBFENREETR

R RATLUE S, BRI S E B A B — s A
HE 33) FRAGHBEERLE, BEENELEA, IRETE. Wi,
BRALBAZE 9 MEHZERMIEEEE 8~169 km 28, HBAHELELN
092~059; LMERSRELREBANKENES, BLEEEETS. 1
8 MNERELLBRRIE, RALBHES NTRN— K, HEEREN, |7
BT LR EE AR AR 700 km BLE, HEZEN
BEHLREE. SETMEENE, & 12 M REERYA N TS
R RETE. Bk, BRSO M ERRA—%, KERLERE. RET
W RBR T E GRBS 4 1 MR,

.4 LMEBEHEZH LS

R RINE R RN RAPD i HEEATR B Z 17, SRR Y: Shannon
REIEE (D X 03590, Nei’ s HEESHMREE (H) H 02241 (R34), T
REFAEEYHKF ERFRRERE S KRABESRENTER, 76
R—EHBESTNEEA TR EREENMLER. mEEEHENR. Bt
FIJLANERFEZE 1000 km LA E, ERY FHRAEBEBNRESHE.

=

¥
.a

s
Caeffiyent

2 ferafeURE

B 3-2 12 MEERHEL RAPD REH
Fig. 3-2 Dendrogram of 12 populations in E, binata based on cluster

analysis of RAPD loci
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R34 RAEMBEZHYE
Table 3-4 Genetic diversity of E.binata
HRFER (ne) Nei’s EEF Shannon % #f £ 18 &

Effective number of (h)Nei's gene ().
alleles diversity Shannon's Information index

Mean 1.3333 0.2241 0.3590

4 e
4.1 EMEMAMIRE S ENERNAREE
HAREREFE KRR —FHEFRILE-&EEEY (Yaoetal., 2004), HFEERE
BURAFTHERAEHSYE. S TERAEER A ERNEAMER TR
LB RERENERAEEZ R T, Daurelio (Daurelio etal., 2004) Xf#4T
FHABALTRSEEN T EERHNRESHEETHA, RARBRESHFMT
45040, 11970, 097, EDERSAEHMRET EHANBRESHEE. REGEE
%, 2005) FAFLPE AR ST R G A HEY R ZF Z 0B A S H1E, HShannonfF
BI8% (D 5042, Nei’ sERZHHEEY (D) 5029, AARARRFEDN
B, TIRARELShannonfZ BIEH (1) 403590, Nei’ sEFEZ TR
¥ (D H02241, WEIEMARNBESHDKPEER. MTREEREYH
R L B A RPE], MakitA GTTEER BB Z RE. HTRERAE
RIEREE, THURZMMEANEEENMRIIEXNY, S ERE—EH
BEER. ANELAERATRRA RETRSEHER, BEBTEIFHE
ATERE S (Maki, 1999). SilanderiH, FRETHAEHEYFEFTEEAM
&, BETTHEREKBNZEER, FEFNEAEERETTRE EHRE
IR, NTTHATEXRE LB EARESHE, R T RN
BEERKFEHRBETEEAMNREER (Silander, 1979).
4.2 XMBEEFHEMBESHFESHESHTIIXER
MNERERTUERFAARAEEHZ MMREE#tERESHAFT—
ERIAAAE. BB IE B ENE AR Wk, BEE LIRS O MR AEE R RE—IE;
AR, T RETFURN. | OEEENELZAMEERRE, BEE
BUEA, HEMSHN 1 HEE. SHAABAEEIEUEHEEENE RS
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R TREEREREOAMERREEHA

EEf, ZREZELRESE, TRELRGEARIEERE—~ST#,
HikFE— X SRAREE EAE R B MR EREXRS EEA TR, 1855
THEAEE R E TR ER IR, ERAMS LR B S RSN
BARIEERE (3KKE, 2003).

12 MERT, RAFEEHERERHZMMNREREHTABEHREN A
TEAAE, X-EHSRALREENSEEERS RETLERE, 5w
FIEERTREAURRANLE FILEFND (4500 0.64 71 0.76). X—4% RHE
TEERRNREAREETRTRESHUN, FETRSNAEER, HEH
FREBELSHA.

4.3 RAPD S FHRCR AR EXTREEEMRPHINA

RAPD S FHRIC AL FEREEY RS EHA AT B BN, BH#T
AR EEEBEMSFHIENA. Ebina f1 Nakagawa S ERI&EEMA L
ERIKF RILFEIT RAPD 2047, SRRM, EHAN 16 51495, 84T
VR EX S ERAEEMAEEEMIE (Ebina and Nakagawa, 2001). Ortiz B
RERBNIFSERN R, FAESY OPG10. OPI4 #1T RAPD 4447, FTLL
EaAtAENEEEEH, TR SRR Z AL ZHR (Onizetal., 1997).

FHALERTYN, RAPD 5 FHREaT LG AU RI S A SRR H 2047 3k
feE2R. MASFIRICEESHENBNEREFYE, BEREELBERATR
ETWERERSHIELRE—BN, MESTKELORAH—CER, &Y
RAPD A FIFEHARRFRM ML EHRNE, MEATLAVNRSAFEEH
R RITESHIEMNARERN, RARAEERAEHEEERS, Fik
BRHEEEE (BBEARR), MERREETFEAMEFBELRN, IRALS
WRHEMT B, Bid RAPD SFHridHER, FRIDPFAFELERKERH
AAEARRY, BEXEEREORZRERMT, EHTHARAETHE
RS ME.
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EPREAFTIHARARI

FUE RAELMSEEREZERR

1-!-[’..

]

TR LR HNRIEETR, SR TR BNSHLE, S8
BB TR T . TR A CHF RS Rk R E— R MR A
UG RSAIRY, R FATEXNNARME, TOARBHRES
FERR B R R AR R A R . BT e R R RO T A e
t, FIATRESEHOEET: 1 RENHEEYELTRAEENH, Bt
BHAE AR ETRA LIS, 2 TRAAN AN REEEMS
AHER, FAZETEREERZEY T (Koltunow, 1995; Koltunow et al.,
2003), THXLLHENE £ Bk AIITRA T A TR A LI R 2,

RAEHFABHEEREREY KZ, 1988), HEBELTINMT
R, BTEARTERRKA, BETAY R FEDR s M 12 RAE
BB, k1% RAPD A FRRABARELIRIA Y 4 FAR, BEZIRAH
KR WMFREER, B FUR, FIF RAPD A FHieH R BARAR
FAE R, BT R RS R T RRETIRAEER, Bl
FRESHRAERENER: BT ARAE SRR L B K
RS, THRIEBNEAURERSHFRANER, UERATFRAALNR
e, Hit— SR AR TR A R R,

i}

2R EFZE

2.1 EHH
BEIREG 12 MR EET 2004 £ 7 AR G ML, SBE. HiRE. T
M. GAHE, AEAS. #F). Bk KEEE. LE, 'EEE. "REFU
L5 M0 24 BRM K. BNEEBIZRAEES, FREFHT, &
HREEBRIEFRUKLTRES, BRRBE5%EE. (BRI 1D
it RAPD A THRC RS ENEE 2 MEREERN N 4 HRE: 2%
B 1 hEE. Bk, BRELES 0N XBIAS REFUES: £RILY
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XfER: ERSERAARNDR¥FNREFHR

KEARER: RENVAEEEER GELAXE=8). (BRI:2. 3)
2.2 ARETE R E T AR

BFEN RSN, ETERA L SIKIREE, 8. BAWE 10
MAESHNE, RER. BREBEFNTAEEYE, RERIFEANTAIT
EE, EHEBRHERHTAE.
2.3 BAEEHITENER

TERAERIEY, FHERERE 1~2d, RRIRHRENEHINE 2
R (BRI ARG 2h), FEEEHK (BKZH: KEER=3: 1) BE
2405, BAT0%ENR 4 CRESA, HANERHNSETHHTE (RiFfk
HEEE), RABRRERER Q%KEHERE S m+ARER 100m) $E
5~8 min, 7E Olympus BH2 Z{{8i TM%, Pixera 150 CCD %354,

2. 4 EHIEREEE. BRTIAE

T 4 ATH~5 A, RAERIEMN, EFET 1 dHFELRERET,
SERATE#RERE . ANTRRERE, ARRBRSER. 6 HP. TRk
TMFHGENELER,
2.5 BEORRERTFREEBERENEN
2.5.1 X ERLFHE

F R LB RERNFRFF 3~4 HHHET 16X16 MR D EH— MR
+, DT REEEANHERER, HBREF 28 C, RELZEE, BFHER
BEHNHER, HOEK 15cm KT EHRBHET 1 KEERFP,
2.5. 2 5198y ik

TR NRE BN RAPD AT I 26R 50, M 168 NRENLS Y
PGS 16 M EEFET, EREFNSY, GIWSHFEFLE 4-1). &5
FALER 16 M3k s MEIMATFAAEF RGN, B 41 KK+ 4
5174 RAPD ¥ Ei%, BRA[ENESEL,
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FRRLKFTRBEIAARX

£ 4-1 RAPD 5|YRIFHER
Table 4-1 RAPD primers and amplified results

. F o3 £ A ¥ Toul EELWER
31 1 Primer Sequence (5'-3') bounds Polymorphic bounds

S161 ACCTGGACAC 11 7
566 GAACGGACTC 10 10
S61 TTCGAGCCAG 6 3
S87 GAACCTGCAC 8

397 ACGACCGACA 10 8

123 4 5 & 7T B 91011 12 123 4 b & 7 8 91011 12

B 4-18161. S66. S61. S87 (7 RAPD i 34 /& i,
Fig. 4-1 Fingerprints of RAPD products from primers 161, S66. $61. S87

& 112 KO WRRERE, MBS, ERERNSER TEEE, BN HRATH,

JLOEE, BKEZH, $2EY, EFLEH, S6ZH.
Note: 1-12 represent population of Shanyang, Xichuan, Xixia, Neixiang, Yunxi, Yun county,

Yangxi town, Danjiangkou, Liangshuihe, Yang county, Xingzishan, Baise, respectively

2.5.3 2T EHRFAFEAEFELR DNA AR EY
RARERTERKRDER (BRI, 4), 58RI B (10~20 mg)
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xR THEEHEARGRREDRE LT

REEFEA DNA BAERTTRIELEEA S DNA BB LU 4hE K A
M, REZLEH CTAB ik

2.5.4 PCRI ST
ATRERINRE, F—BEHERE—BERREHORTENR 1~5 4 DNA &

fmiEE, BHAEA DNA BB —BRAEFERSIWHEIT DNA ¥'18, £H0H
EZRGBHTEERT. DNA 187 PTC DNA Engine™ systemsPCR {X_EFif4T.
PCR RRfAZR A 20 11, PCR RAE&AF: 94 CTZEYE 5 min, 94 ‘CZEHE 1 min,
36 CHE{E 1 min, 72 ‘CIE{H 2 min, 3£ 45 ME, &S5 72 CIHE# 10 min. PCR
TP 1K ik, M RRE, TR RSP
B, REEFR.

SHERSH

3.1 EFERLHE ARG NER .
AN BEEREAE. ETEREAE., FEERHANER AR BRI
BENTCEET TR, BREFRARNRNELHERN 45.05%, 2T
FEERAAENREERIE, 2500 34.92% 5 33.39%, SEREALER
RIFEITEE R 38.48%, RELRIE 42 (BRI, 5).
2 AMEEMBENMELER
ARBEROERMELRR AR T EHHENZE, MEAENELE
BRARNALE, “EFREEZRNAE, EEMBETIUREMSYHER, hHTFEM
MERER. KFAMNET I MERRAESE 20 M EE, SRKYW, A—FH
REFFREHKRRA—AERNTFEE, HERHEERENHRRUARAE
5, RMHEEREAEYARITERNES, PZTFEENNEE, BENE
W, £2F. FENTEERAAENERTRBEE, THN 34%; #it. 3im
FIBRTEILPE O MR E B BN R ERS, THH 46%. ATHRRRARTE
WERBRBEATENEK, BITERET ERERRANT, Bk EiikEn
BEIEKER, BRI EELNE 5~6 WKAKLFEF 13 BAEFRED,
EREERRE, SERE 9~10 h GEFFT 12 MEFHED, EREEERE
ILER, REEHENFHENESR. RPASKMEE TR, KHROE
BEEKEZZE, WALKER, RiEFATHEANTES. REHREKHE
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EFRIVAETLHRIRY

RESEMEEELERRE, FUEELENS, ZHhER, ARNRFES R
HmAEK (B I:6. 7. 8).

SEFZREEY, KEERSEUETEHL LE, PRAEREFIEX.
THENTE, BRARMRERE, STHRNER. NERAEZEIRE, WM
BERESREEENEL, EX ERHEBATE, B EEREER, #K
EKER, TRARTEEARES WANRERERERES. BN ETR
EEERFIEARAMRETERT 2R, ¥ ERER.

R 42 NEABREA RIS RN

Table 4-2 Pollen germination rate of E.binata in different populations

nE uEAEnEy DOEHERS  PHEAR

eye shot No.in eye shot No.of germinated av'lerage
pollens germinated rate
BEREE 10 715 290 40.56%
ETER 10 1515 529 34.92%
HEEH 10 548 183 33.39%
i) > 375 3 10 444 200 "45.05%
j=)

=3 40 3222 1202 38.48%

3.3 EMEMAEELE. RRRRER

PAKR ] A8, LB HREFMT 21 22T DHE, WERTHT 258
H, REREENTHELEN 2579%, TAY [ RALERELEN 3925
%o RXMHRMELZEZRTERELE, HOHTALLERGTHE (&
LNTFR) MM ETERENS LR, URBIHEER, PRY T ARXAILH
T AT, WEIRHT 227 8, RELBEHFHEELEENR 203%,
RTFHEREELRI5.56%, AFATATLERGTHEE GELRTHE) T
KT &%KE,
3.4 BAMERZ FERERENET
3.4.1 EAERAX FHREMFiAR

SARFHHEEAEEEZALR AT, F—KER 132 8L H& 195,
PR IHERE 48 h, BHRE 144%,; BUIEF 146 KL, B 275,
FHRHEHE 480 £, BIRKE185%.
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XHER: ERESEAEAENBMENREETR

3.4.2 BEAEZRLZFRAM
AT 46 BRMERTTFRUEIHEXBET TSR, FEEE5RTFR

HIECEER) & 4-3+ 4-5, RIS RTIT R 44, 4-6.

#43 1-2KERRTK DNA #R
table 4-3 1-12 channels represent the tested DNA sample

tkif (channels) DNA sample

1 #E  GEX
2 BF3 (EX)
3 BBEE-7 GEX)
4 Faik-1 (FEA)
5 WiFA-4 (EX) -
) WMH-2X2F WHAXEF (F1-1)
6 Wi A UHOXEF WHSXEF
7 il 3=t Fuk-SXEF #Flk-1XEF
8 BETFER ETF2XEE @
ETF-5xXmk (2) BF-12XEEE Q)
9 BFER B FAX L
ETF3XWME (2) EF4X1LIH
10 ETRER BF-10X Ptk
11 WP A4 WH4XEF (F1-2)
12 FETE A WMAEIXETF

E: BEWAEHRE, Fl1-1 5 Fl2 RR—fEOFREA LK.
Note: the parentheses represent the number of offspring, F1-1 and F1-2 are different offspring of

the same parents.
#4-4 BYs161, S97, S61, SSTRPLER
table 4-4 the detected results of primes S§161, S97, S61, S87

F1Y(primes) K HI£E 2 (results)

S61 2,8 9, 10—E :5 6—%: 3, 12—%: 4 5, 7TR°—H
8161 2,8 9 10—3:; 5 UTF~-F: 3, 6 7, 12 FFH
597 2! 8- 9| lo—ﬁi 3; 4- 5; 6! 7! 11, 12_ﬂ

587 2, 89, 10—%; 3, 4. 5. 6, 7, 11, 12—

BTG 19 BRATEI, HF U AMRBRHETER (KB MR
FR SRIKRE 6 MEXEK. 3|4 S161, $97, S61, S87 LML RN
E N MREETFEHNEREK, SHBREHNEHTHEER, WX
BETERNARTRELBEBHERE/DN, REBEEHEHR, 58 %1
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[ BEATREKRRIERRY, KaBiLfEmRpesa UME B 5 Mtk (3

8 6. 12), TR 4 M3 BB PYRRATFREGEANEMES, thk
ALABRTERZE . TR BAAEERERN 2 T RAK, ARENETRE
B, AT S161, S97, S87 YN AXA L EBEMEUMER, 2H S61
id e, FRRERT 1 £85% (B 42). BNEETARE, L4 %
BEMTFAFL2 85k (11 %), FIASIYSIOTHE, FTREBTREAET
R & (B 4-3), FiLlEF5WLMH-4 BT F1-2 BERR B E AN,
VLEARA | AAEEEOEEA AN RETHE ST,

I 2 3 4 §5 & 7 8 % W 11 12

B 4-2 5147 S61 § 14 s ik
fig. 4-2 Fingerprints of RAPD products from primers S61
HE: 1S KERRRHE GRE) BF-3 GEA): RBE-T GEA): k-1 (RE); 6-12
KERKELME-4 GRE); LWRER: BERER; BFER: BFER: EFEN: LM

it BHEER

Note: 1-5 respresent respectively parents of Yang xian, Xing zi-3, Yun xi-7, Xi xia-1, Shan yang-4;
6-12: respresent respectively offsprings of Shan yang, Xi xia, Xing zi, Xing zi, Xing zi, Shan yang,
Yun xi.

1 3 4 5 & T & 9% 0 U 1T

=__-'i-.-Pl L e R .
¥ FhE 10 ek Rt

B 4-3 514 Se1 ¥ 18k A
fig, 4-3 Fingerprints of RAPD products from primers S61
T 15 HGERIREREERE GRE), BEF-3 GRE); ME-7 (GFE): Eik-1 (FX); 6-12
Vg RIRRWME-4 (R LG BwER: ETER: EFER: EFEM: LM

B BEEA
Note: 1-5 respresent respectively parents of Yang xian, Xing 2i-3, Yun xi-7, Xi xia-1, Shan yang-4;

6-12: respresent respectively offsprings of Shan yang, Xi xia, Xing zi, Xing zi, Xing zi, Shan yang,

Yun xi.
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Xifere: TR ERBAROMRENREETA

2 AN 2T BTN, HY BMEKSETRERE GBI Ak
B, 4RIk A 5 AR, 14 REARE I RABEREER, 450%8 3
EEE 10 MEASER. RITRASIY S61, S66, S161 TN, FAETFHK

BRI T R 44, RS RFITE 4-5,
F45 110 KEFTR T K DNA H S
table 4-5 1-10 channels represent the tested DNA sample

#ki& (channels) DNA sample

1 B¥ GEH)

2 EFER ETF-12XZ#E(3)

3 ETER BFIXWE (6) BF-6X 1M

4 ETEM BF-5XHg2) EBETF-14XFk

5 W GEE)

6 W PHE 18 WH2XEF WHIXETF
UiBH-8XEF WWH-6XETF

[if] 75

8 RS FHik-3X BT () Hik-1XETF (3)
FHE-10XEF (2) HFEHRIXETF

9 "y ASEXR

10 HEER HE2XET HS4AXET (D)

&: BERAERL.

Note: the parentheses represent the number of offspring.
46 54561, S66, Sl6l RMER
table 4-6 the detected results of primes S61, S66, S161

5| ¥Y)(primes) £ 5045 5 (results)

Sl61 1| 21 3’ 4“& H 51 61 7’ 80 91 lo_ﬁ
566 1, 2, 3, 4—51’{ 1 5.6,7, 8 9 10"“§
S61 1, 2, 3, 4—%; 5, 7T—H 6, 8, 9, 10—

FARETERTIY S61, S66, S161 %xF 27 Bh&EA [ MAR I HFRTFA
TR, RAPD 7 HERERY, FTREXBEWE -, TRAHAIEFR
&RT. FENTFRAFREFNEGENE, TRRXESENEREEH.

2 WA MERR 1 MAEH O RTTFR 46 185k, (HI3IHRHEATS
BEABEAN—Z, RBRAELRMA EHEEER, 5 0% UE, HPHE]
BEPARMLREEEE, THREEEEEHEME,
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EERIWAFFTHHARX

4 He
41 R EFRE TS E A

RS EREVAEA S BRARENR T EAWRIRT, LPERa£H
EH R 2 miE AL T {5 15 & H (Koltunow,Grossniklaus, 2003). LA BT R R 9,
RAEMERRE SRS NERA RN, 0 BERANALE
%, MAFHLABZRETS 3 AREHRBIEHR, 54 LOHREY
O%EA, BEWREL 0%EL FERS, 2005). REMALNEHRY
EX R R — i B R R b R — B PRy,
A e R — R R RS R,

BARAREREER LAY RN, EREIAENERLE, &
IR TRk LR ERR, RSHEERLFEEBRNERTHE. 52,
EHRE TSR REAENT R, SN2 NRE RS A AL ATHEE
P TR A AT R T BENESE. '

MY AT Bt — R L R AR, A SR v R
EEMALETEM, NEEHALHAEE, SHRARENERAN, 22
ERELEEUMELE, AFRNMBALLRE LR, ERASHTR AL
B, 2EESSEMIENSTEAEEER CGUERAL), X—2R%Y
HHTFHE—BARAERER, BYEEERNSSHHET AXE, RAL
BT RIEERA LN, MBS SR ELENEELH, RERALTERT
BT LRI E TR A R (R P Y) ., (BE DAL AORERS 2%
AR MBS AR NEHERLTHYENZHAR (BKH, 2000), L5
RERNEET, KEREEMAERE (94%), EREFREEHRALL
HUERENTRAEHE (95%), SE—RENY, RAENIEN LR
AEMEREANEDEEHEENER, ERFANARENARRRES
K, ERRAEEREEL LNERSERENTREKTES, TRARNY
— A BERYR (URE) TRARTHEE TRA ERIRE, BREGES %
HFRAEERNETE, TANESHETERE. SHRERERDERS 4
HENBAGALNETRELR O ARRLHEENES (Asker, 19925
Koltunow, 1993), MRATFE AR A E T8 TEE] SO% 1A 0 4580 5 B3R 2 TR Yao
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MR TR EMATENARENRIEFHR

et al., 2004); S — A HENEERERARERSEERANRET e —
B HEZR, MENEEL—PXBABMARIERENENRIE. 7£EIRE
MRARTREEEEYT, BAEBRERAFERONL (HRE, 1998), T
BAEHEYHFRATIEARZXEEN. e DAAEN TR & EmE T
HAEER, FREGHE-PHASELTLESARERELR—ERERIE.

van Dijk(2003)IA4, TEMySEMEYETIAERIER, SRS EEEY R,
BRT e EIFENIRE, GRYMN SN, ETERETHS EHBEAS
BEHAEER. ARRAERRPFESEFRER M. BB RRES S
HEF, TUERARE—CRE LREHELHLS, EHTRE LB~
Fo

4.2 RRELHMAEERREFHEARKNXR

N TAAEEANEREEHENBRR S EEENAAN TS EHER, &
REELHEGEEEYPEA—CEROFHEEETEY, BEXS KR4
EHEYRETRELHEEH. MEAERFRERATEROBNERES,
93.48% M) FIRE AL ERRIYT LN S FHREHE, REUSARERXEH
BEYRTCR B T 8K, AXWEEENER . BERINFHERNERFS LM,
ARMZAZ AT, UREFEFEF—BNERL. EFARFLUM-4 HFELY
FEBREBTREMFRBE, METFARFARNBENRTERERT &
FREW . RRURTFREGYRAM FRERETHE, IHNTTEEE5RE
ARAEEEEX.

ERUTHEEE T, T TS TGS R 5 59 40 A 7
G E. UL EBERMBaGEESEE—RFIGEL, LR
BERETE (1) BEFRATHAEHE (2040); (2) BEk, BRENBET
£ (0+0); (3) MREEIFARSHEMEARME (2n+n); @)RERITFMEE
4 (n+n): REFR DK (5) B AL LET B {584 (Nybom 1996;Savidan,2000 ).
Bl A F A # Hpiloselloides IR T ERT, Tt LS5 ARLHRA
#IME (20+0) 7 B0 B 97.05%, ARG 1L (+0) & 0.94%, FT/E (n+n)
& ENE 191%, A5 (20+0) HERH 0.1%. SAEXREEHEYHX
AFRARMNRET LR, SHREHREROERRE. MEXRE EHE
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(n+0), () FHEHENAREZHTERT BRAOREHE, (3) HAYFHAEM
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FEM—HERRBTRERREY (B 3-3), XEREFH AL R, X
BROEEEHEMER, G K nen, REN 2040, EIBEEHIEEHNNER
5RERARMSER, MEEATHENARSAENHARREHNER. &
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RAEDTMTLEEEY, BHERNZOAREETRIAREANTSE, EF
EREUBTRMBEHEEORIE FRMM, BRLRERMBY 7 8K 8 &%F
HHEE, LRFAEIZHAR. EATROZHNETRERRUBEHEAE
B, AR ERENER, RMAENTRAEEEERE, MEEREER
1£(6.52%). EA BN REAEN L& EHERIITHTRP, £ RAPD 24T
eRNRER L, mRRARKXARO BRI REEEERITIE, F8Tx
TR & EHERNBEE EE—EHIAA
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BHEE, LR, THEE. T REFLE S MEEE 12 MEFEERET RAPD
SFESFERY, 2ARMEBFETS N 448, K8 ] R, Bk,
BRFELMS o MNER: RENASRETLEE: XUNIANTEERER, X1
VA EEEEE. )

FA RAPD S FHRIE I T RE 46 BRAZ F1 AR, HF 3 5k F1 TR, £~
RNEERGRMEEER, 1 P TREGEHAENS: TRARGTES
BEKERZR, MEEKER, £ LREEBHATFRENBERN. A
ARREARELESEEEY, TREEEEESE, 4935%.



EPRIKRFFIHATRY

10.

11.
12

13.
14
15.
16.

17.

18,

19.

20.

S 3CH

HER, KX, #52, YEIEZFEYERARCGEE. tm: FELR,
2003, 2: 561-567

Bt RAEATEBRBEER. LRFER, 1990, 2 (1): 70-71

BEE 0N RAREGEHRGEEEHTRAEEZANXR. REAYDF
B, 2005, 23 (1): 6872

BUldl., PEIEEYEHE-RAR. LK. ELBHE, 1965

BE, B, FEL REL K, AR FAFLPHAMTEIEE GRS
FHELE. EBEM, 2005, 25 (8): 21092114

Bt THE H8F. MARENRECRERRARSEERL. HEY,
1994, 14(2): 174-176 M

EE, FTEE, PG, NEP. EYCHESEETRARRE. £YIRERE, 2000,
20 : 4347

Hal. HFHRCSHERBEEEURSFIRLER. FERLAZ, 1996, 29: 1-10
HER. REHBEYTRSEENARSERE. RIEYFTIR, 1999, 17(057)): 3944
HEMk, XY, T, RARSEREZERT. PEKLRRE 1994, (12): :226-28
HEE. HFHEYERE. k3. ARSF LKL, 1981

XIREY. ARBEE. AR PERLERM, 1999, 17

MFE. BREHMREMMOREIRSHERE. HYHHEFMR, 1988, 26(1)r 11-28
MAET. TERTEYHERFR. RIEHRE, 1989, 28-36

ARG, IR FEDFTREAR, R BFHRFHMLE, 1993, 315-320
D=4, TAKE, MER BB, RRY. MYXHSEREENENHASE. /g
JEHEFER, 2002, 22: 985-993

DE%. RAMEYERSER. ATERTEYFR, 2001, 9: 8392
BRAFEYR, PEAZEEYAS . PEZEEYEE. L MM, 1959
Ik RREAEMARNMERERENABIRERSE. AREESME, 1993, 8:
307-313

FE, HESL, KX BRE. HUREAREARESSES KRR ERER

45



AR TREEARAROEREREETR

21.

22,

26,

27.

28.

29,
30.

3L

32

33.

34,

3s.

&, 2001, 20(5): 8-11
LR, Ak, ERE. R ZEEKENEANE. AaRIFER, 2001, 14 (3):
7-20

fEarth, £RF, XEE, BEL, HHE, KBR. TE DNA 1 AFLP FRicE
KB FHHCEHME ERaT. EWER. 1998, 40: 605-614

M, A%, BAKS LEXNBEAEEK L BRI TR, Bl #R, 2004,
13(6): 7579

B, KEE, TRT. AFEXRAEHISTA] BEENEENRY. 9K
WKW, 1998, 17: 606-610

B AAETR S EENERFRRALBEFETA, (MR R, %
PRI KE, 2002

HERE, B, KAE, HEE, BEU. BARESNNUS RREERLN AFLP
. PERLRE, 2004, 37 (11): 1699-1704

BRE, BEE, PAE. RAEEKRLIAEFEEABEAR. FEALRRF 199,
(9): 3537

BRI, AEEL. NS ENMTFERIEAONE. RIVEYEHR, 2000,
18: 356-358

KRB, HPLERH L EERAESS, LR #ERRE, 2003, 208-212
&L, REG, BE, ARE. ZAEEXRINBRNETR. RUMAEHR,
2000, 21(4): 210-213

KFFE, ZRE. RAPD HAEETHAEMMFERNFTHER. RUEHHEAE
R, 1997, 5 (4): 392-396

REE, KBE, RFT. RAERENFRSMANE. REEWEFER, 1993,
11: 273279 _ N
WEB, KBE, RXA, AAY, MEK, RALHOBENIE, EPRUA
FEM, 1993b, 12: 83-87 ’

KKE, KBE, 814, AXH, #HEK. BAE-—HHFENH C4 HY. EhREX
F#M, 1994b, 13: 360-365

WRE, KEBZ, 8705, AXH, HEK. EAERNESEHEESHERT. £
hARIAKEEM, 1994a, 13 118-123

46



EpRARFRLHFRLL

36.

37,

38,

39,

41.

42,

43,

45.

47.

48.

49,

KRE, TRF, HIE, BRA, KBE, AFAETRGLEENZNNE, £PR

A%, 1996, 15: 200-204
B, XBE, RE{C, EUS. RAPD A FEARFHEYRAELSHEERRPHONE. A

ek RFER, 2000, 23 (1): 2528

Anna MK, Ueli G. Apomixis: A developmental perspective. Annual Review of Plant Biclogy,
2003, 54: 547

Anonymous, How to avoid sex: The genetic control of gametophytic apomixis. Plant Cell,
2001, 13: 1491

Alle C B, Glienke C, Leguizamon, G O C. Inheritance of apomixis in Brachiaria, a tropical
forage grass. Apomixis Newsl, 1994, 7: 42-43.

Asker § E, Jerling L. Apomixis in Plants. Boca Raton, Finland: CRC Press, 1992

Battaglia, E. recent advances in the embryology of angiosperm. Delhi Intl: Soc PI Morphol,
1963 .
Bicknell R A, Borst N K, Koltunow A M. Monogenic inheritance of apomixis in two
Hieracium species with distinct developmental mechanisms. Heredity, 2000, 84: 228-237
Brysting A K, Aiken S G, Lefkovitch L P, Boles, R L. Dupontia (Poaceae) in North America,
Canadian Journal of Botany, 2003, 81: 769

Bicknell R A, Podivinsky E, Catanach A, Erasmuson S, Lambie S. Strategies for isolating
mutants in Hieracium with dysfunctional apomixis. Sexual Plant Reproduction, 2001, 14;
227232

Camilo L, Quarin Francisco Espinoza, Eric J Martinez, Silvina C Pessino, Oscar A Bovo. A
rise of ploidy level induces the expression of apomixis in Paspalum notatum. Sex Plant
Reprod, 2001, 13: 243-249

Carman J G Asynchronous expression of duplicate gepes in angiosperms may cause
apomixis, pispory, tetraspory and polyembryony. Biol.J. .LiHn.Soc, 1997, 61: 51-94

Chen C, Sleper D A, West C P. RFLP and cytogenetic analysis of hybrids between Festuca
mairei and Lolium perenne. Crop Sci, 1995, 35: 720-725

Casa A M, Mitchell S E, Lopes C R. Valls J F M. RAPD analysis reveals genetic variability
among sexual and apomictic Paspalum dilatatum poiret biotirpes. The Joumnal of Heredity,

2002, 93: 300

47



R TREEHEAREOARENREFTR

50.

5

—

52,

53.

54.

55.

56.

57,

38,

59.

60,

61

62.

63.

Daurelio L D, Espinaza F, Ql'mnrin C L, Pessinol S C, Genetic diversity in sexual diploid and
apomictic tetraploid populations of Paspalum notatum situated in  sympatry or allopatry.
Plant Syst. Evol, 2004, 10(2): 60-71
Ebina M, Nakagawa H. RAPD analysis of apomictic and sexual lines in guinea-grass

(Panicum maximum Jacq.). Grassland Sci, 2001, 47(3): 251-255

Galltski T, Saldanha A J, StylesC A, Lander E S, Fink G R. Ploidy regulation of gene
expression, Science, 1999, 285 251-254

Gupta R K, Joshie P, Shukla D. Utlization and management of denuded lands for fiber
palntations from Agave and Eulaliopsis binata. Soil conservation in India, 1984, 295-299

Hanna W W, Bashaw E C. Apomixis:its identification and use in plant breeding. Crop Sci,
1987, 27: 136-139.

Hanna W W, Use of apomixis in cultivar development, Adv Agron, 1995, 54: 333-350

Hovmalm H A P, Jeppsson N, Bartish I V, Nybom H. RAPD analysis of diploid and
tetraploid populations of Aronia points to different reproductive strategies within the genus,
Hereditas (Lund), 2004, 141: 301-312

Jefferson R, Bicknell R A, The potential impacts of apomixis:a molecular genetics approach.
See Ref, 1996, 92a: 225-238

Koltunow A M. Apomixis: Embryo sacs and embryo formed without meiosis of fertilizaion
in ovules. Plant Cell, 1993, 1425-1437

Koltunow A, Bicknel L, Chaudhury G K. Apomixis:molecular strategies for the generation
of genetically identical seeds without fertilization, Plant Physiology, 1995, 108: 1345-1352

Koltunow A M, Johnson S D, Bicknell R A. Apomixis is not developmentally conserved in
related genetically characterized Hieracium plants of varying ploidy, Sex Plant Reprod,
2000, 12: 253-266

Khazanehdari K A, Jones G H, Ford-Lioyd B V. Meiosis in the leck (AlliumporrumL.)
revisited I . Prophase [ paining, Chromosome Res, 1995, 3; 433-439

Kim B J, Kwon Y C, Kwack Y H, Lim M S, Park E H, Evidence of partial apomixis using
(RAPD) analysis in some individual within Allium tuberosum population. Plant Biology
(Rockville), 1999, 34

Levan A, Nomenclacture for Centrameric Position on Chromosomes. Hereditas, 1964, 52:

48



R K FEW TR

65.

67.

68.

69.

70.

71.

73.

74.

73.

76.

201-220

Lavania U C, Srivastava S, Sybenga J. Cytogenetics of fertility improvement in artificial
autotetrsploids of Hyoscyamus niger L. Genome, 1991, 34: 190-194

Maki M, Morita H, Oiki S. The effect of geographic range and dichogamy on genetic
variability and population genetic structure in Tricyrtis section Flavae(Liliaceae). American
Journal of Botany, 1999, 86: 287-292

Matzk F, Meister A, Schubert I. An efficient screen for reproductive pathways using mature
seeds of monocots and dicots. Plant Jourpal, 2000, 21: 97-108

Maheshwari P. An introduction to embryology of angiosperm. New York: McGraw-Hill .
Book Inc, 1950

Martinez E J, Hopp H E, Stein J, Ortiz J P A, Quarin C L. Genetic characterization of
apospory in tetraploid Paspalum notatum based on the identification of linked molecular
markers. Molecular Breeding, 2003, 12: 319-327

Nogler, G A. Gametophytic apomixis. In B M Johri(ed), Embryology of Angiosperms. New
York: Springer-Verlag, 1984a

Nogler G A, Genetics of apospory in apomictic Ranunculus auricomus, V. Conclusion Bot
Helv, 1984b, 94: 411422

Nei M, Li W H. Mathematical model for studying genetic variation in terms of restriction
endonucleases. PNAS USA, 1979, 76(10): 5269-5273

Noyes R D. Inheritance of apomeiosis (diplospory) in Fleabanes (Erigeron, Asteraceae).
Heredity, 2005, 94: 193-198

Noyes R D, Rieseberg L H. Two independent loci control agamospermy (apomixis) in the
triploid flowering plant Erigeron annuus. Genetics, 2000, 155: 379-390

Ortiz J P A, Pessino S C, Leblanc O, Genetic fingerprinting for determining the mode of
reproduction in Paspalum nctatum,a subtropical apomictic forage grass. Theor Appl Genet,
1997, 95(5/6): 850-856

Peter J van Dijk, Peter van Baarlen, J Hans de Jong. The occurrence of phenotypically
complementary apomixis-recombinants in crosses between sexual and apomictic dandelions
( Taraxacum officinale). Sex Plant Reprod, 2003, 16: 71-76

Pessino S C, Oetiz J P A, Leblanc O. Identification of a maize linkage group related to

49



XifER: KREEHERAMEMNERERNRELTR

71

78.

79.

81.

82.
83.

84.

85.
86.

87.

88.

89.

apomixes in Brachiaria. Theor Appl Genet, 1997, 94; 439-444

Pupilli F, Martinez E J, Busti A, Calderini O, Quarin C L, Arcioni S. Comparative mapping
reveals partial conservation of synteny at the apomixis locus in Paspalum spp. MGG
Molecular Genetics and Genomics, 2004, 270; 539-548

Quarin C L, Pozzobon M T, Vails I F. Cytology and reproductive behavior of diploid,
tetrploid and hexaploid gerplasm accessions of a wild forage grass Paspalum. Euphytica,
1996, 90: 345-349

Quarin C L, Espinoza F, Martinez E J, Pession § C. A rise of ploidy level induces the
expression of apomixis in Paspalum notatum, Sex Plant Reprod, 2001, 13: 243-249

Roodt R, Spies J. Chromosome studies in the grass subfamily Chloridoideae. II. An analysis
of polyploidy. Taxon, 2003, 52; 73.6-746

Roche D, Conner, J A, Budiman M A, Frisch D, Wing R, Hanna W W, Ozias-Akins P.
Construction of BAC libraries from two apomictic grasses to study the microcolinearity of
their apospory-specific genomic regions, Theoretical and Applied Genetics, 2002, 104:
804-812

Stebbins G L. Chromosomal Evolution in Higher Plants. Edward Amold Ltd,London, 1971
Stebbins G L. Types of polyploids:their classiﬁcati;m and significance, Adv Genet, 1947,
403429 )

Slande J A. Micro-evolution and clone structure in spartina-patens. Science, 1979, 203:
658-660

Savidan 'Y H. Apomixis,the way of cloning seeds. Curr Opin Plant Biol, 2000b, 38-43
Savidan Y H. Gametophytic apomixis: a successful mutation of the female gametogenesis.
Sex Plant Reprod, 2001a, 419-423

Savidan Y(1983). Genetics and utilization of apomixis for the improvement of guineagrass
(Panicum maximum Jacq.). In Proceedings of the 14th Internatjonal Grasslands Congress
(1981), Lexington K Y, J A. Smith and V W Hayes, eds (Boulder, CO: Westview Press),
pp- 182-184

Sur P R. Taxonomic review of the genus Eulaliopsis Honda(poaceae) in India. Econ. Taxon,
Bot, 2001, 25(2): 374-378

Sherwood R T, Berg C, Young B A. Inheritance of apospory in buffelgrass. Crop Sci, 1994,

50



EPRUVKXFRTHR L X

90.

91.

93.

94,

95.

96.

97.

98.

34: 1490-1494

Tamara N, Naumova, Michael D, Hayward Marinus, Wagenvoort. Apomixis and sexuality in
diploid and tetraploid accessions of Brachiaria decumbens. Sex Plant Reprod, 1999,12;
43-52

Urbanil M H, Quarini C L, Espinozal F, Penteado M 1 0, Rodrigues I F. Cytogeography
and reproduction of the Paspalum simplex polyploid complex. Plant Syst. Evol, 2002, 236:
99-105

van Dijk P J, van Baarlen P, de Jong J H. The occurrence of phenotypically complementary
apomixis-recombinants in crosses between sexual and apomictic dandelions (Taraxacum
officinale). Sex Plant Reprod, 2003, 16: 71-76

Van Dijk P J, Bakx-Schotman J M T. Formation of unreduced megaspores (diplospory) in
appmictic dandelions (Taraxacum officinale s 1) is controlled by a sex-specific dominant
locus, Genetics, 2004, 166: 483-492

Vos P, Hogers R, Blecker M, Reijans M, Van De Lee T, Hornes M, Frijters A, Pot J, Peleman
J, Kuiper M, Zabeau M. A new technique for DNA fingerprinting. Nucleic Acids Res, 1995,
23: 4407-4414.

Wang R Q, Wang J Z. A study on the chromosome numbers and their evolution in Salicaceae.
JOURNAL OF BEIJING FORESTRY UNIVERSITY, 1991, 13(4): 31-38

Wu R L, Gallo M M, Litteu R C, Zeng Z B. A General Ployploid Model for Analyzing Gene
Segregation in Cutcrossing Tetraploid Species, Genetics, 2001, 159: 869-882

Williams J G K, Kubelik A R, Livak K J, Rafalskl} A, Tingey S V. DNA polymorphisms
amplified by arbitrary primers are useful as genetic markers. Nucleic Acids Res, 1990, 18:
6531-6535.

Yao J L, Yang P F, Hu C G, Zhang Y D, Luo B-S. Embryological Evidence of Apomixis in

Eulaliopsis binata, Acta Botanica Sinica, 2004, 46(1): 86-92

51



iR TREEEREFENAMFIRIEERA

E RS ERRiR A
Plates and explanations

BIRR I Fe/e o an i e 66 A RI7e 0 B3 4 Rl B 5 Rk 72
1-2. BF 40 L EKMIREKY

3. BH 80 £EAEEIIRKAR

4. BH 20 ZEEAERRIL MR

5. BRELGRALH

6. FALM, LRGSR R EAHE (5L

7. &M, 204 h .

8. #75H, FREMIE (FX)

9-10. FHI 1, FHEMRERS 1 FREE (BFL)
1. 71, mREEEFRELE (FX)

12. FHI, RREBHREESS

13-14. RI3INERREHE (L)

15. R1INMERRARK

16. T, REABEERSHE

17. P8I, m—MNEAEKERERS (575
18-19. M, FRERREH (573

20. R, = (B

21. TFRNoE

22. JEESERIB R E

23-24. RIBCHEREVMEF, RBEMHE (FFK)

Plate | The chromosomes of somatic and the process of the pollen mother cells

meiosis in Fulaliopsis binata

Plate ]| The chromosomes of somatic and the process of the pollen mother cells

meiosis in Eulaliopsis binata
1-2. The root tip cells containing 40 chromosomes
3. The root tip cells containing 80 chromosomes

4. The root tip cells containing 20 chromosomes
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5. Leptotene.

6. Pechytene, Some chromosomes structure may be indenfied (arrow).

7. Diakinesis, Showing 20 bivalents.

8. Diakinesis, Showing univalent (arrow).

9-10. Metaphase I, One chromosome orientated away from the equatorial plate
(arrows).

11. Metaphase I, Showing chromosomes separated asynchronously (arrows).
12. Metaphase I , Showing chromosomes separated normolly.

13-14. Anaphase I , Showing 3 lagged chromosomes (arrows)

15. Showing 1 lagged chromosome (arrow)

16. Metaphase [T ,Showing chromosomes separated normolly

17. Metaphase I, One chromosome orientated away from the equatorial plate (arrows)
18-19. Anaphase II ,Showing lagged chromosomes(arrows)

20. Telophase [T ,A tetrad with a small micronucleus (arrow)

21. Sporads, Showing “+” structure

22. Not successive cytokinisis

23-24. Showing some pollen grains with a small micronucleus(arrows)

-,
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Plate I The chromosomes of somatic and the process of the pollen mother cells

meiosis in Eulaliopsis binata
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AR RS e BT MM HE R EEFTH

FRR 1T

L. AFRRAMS AR REMEAERIETRE
RE 1 BAEARS

ERNEAERHE

B | MABNHERTE FLAARARERS
RRBRTER L K e RTERE 1
RAEER T MEKTEFEAEL
FARELERERALL

#U41 S 9-10h fEAR FokE K

Plate I

®» NP M oe e

The E. binata from different population growthing in green-house
The morphology of type I of E. binata

The morphology of type ll of E. binata

The morphology of F1 of E. binata

Showing vigor of pollen after staining by I-KI

Showing pollen tube curved on the surface of sigma of E. binata

Showing the pollen tube elongated into stigma cell of E. binata

o N S R W N -

Showing stigma and pollen after anthesis 9-10h
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AED, BITEEINER LA TTERAZER XN T FMEESEE,
ANEBEH. MFTEFRREIY, MHERFUR. TEERHFKTERR
%3, ROBBIMEERNEZNLIE!

ERRERETIET, HHFR. BEW. KRE, MZLMETTAEE
SHRETEHEEL: TREMFNE, BHEEZMELTRUGHERTERET
FEMEE, FrafRRZOH0 !

FHERZ AEE. Bk BE. F2H RKKF. KEAmET 5285
THMARIE, BT FHHE3: MRAARE. REEERRFTELLTFTH
AREE: FEEME, WA, BRE. SRR, WK%, x(w. L5,
SEEEEANATRABTETTIEMRL; HERREXIKST . K-EREATE.
BEALREHES. RANDHERELE FRETHE, Eh—HrahflRs
BEWHBERIHE!

FART#. BFi#t. RT5%, RRBABHEA, BNEHFM LS TTRIE
BRI R, EMREEARRET RFHEL, EREUWNFITZRSEL, &
w1 _

BRAFAXROANGERMER. RENRRECHEE!
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Bf5R— EYBRE SRR

1. 34%H
—U ke R E Y. iSRRI E REFE 30 M BLE, HP 85% L
R ATER R RasE, BTANEZEYHLEHSEEH.,

2. REHAKE

1) #EIRE (HERFRKRE): HUMKER.
R (BRERRE) =RAMBBAKE (X)) MUK EEX1000

2) HMKE: HUESHER. HL Levan(1964)1 2 01, B
XM KE =R EEKERAFAKE X100

3) BEdHnsKERE (L R L): REBZERSE (1972) REBHXMTE
BREHTHRNTE, B
REMEANKERE=2E4KE/ 2 H LB ATIIKE
I. R. L<0, 76, AMEFEE (S)
0. 76 < I. R. L < 100, HFELREHE (MD
1, 01 < L. R, L €125, APKEAEME (M2)
I. R. L = 126, AKLAEK

4) REHKEN. IEBEXPEKPEAEREREKNLE, &
FEAKIH=RELERKE/BEREKKE

3. B
BhAXHHENT: BH=KH/EH
4, FEHNAE
WiE HepfE 5
1.00 IEPEE £ (median point) M
1.01~1.70 PRELKKX (median region) m
1.71~3.00 EPEELKR (submedian region) sm
3.01~7.00 iEmaE LK (subrerminal region) st
701 Lk WEELANE (terminal region) t
oo R ELKRK (terminal point) T

E: UEREHLERE
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5. BRI
Stebbins (1971) Z2RAVIFHAF NG, REZUPRE AN
ELRE L AT X EARE, RUR S BEKXRAOARMN RS, #4505 12
R, WTFRAR.

BHRT2: 1HRABFEHHE

R/RAE 0.0 0.01~0.5 0.5~0.99 1.0
<2: 1 1A 2A 3A 4A
(2: 1)~ (4: 1) 1B 2B 3B 4B

>4: 1 1C 2C 3C 4C
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