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Abstract | |
- In order to provide new evidence for the study of H, cannabinus genetic diversity and
genetic relationships among 32 accessions of kenaf , including 4 wild species,5 semi-wild
species, 10 cdﬁvaﬁng—vm'iaﬁeé of kenaf introduced overseas ,13 internal culti- vating-varieties
of kenaf collected from Cuba ,America , former -Soviet Union , France ; Poland , Canada ,
Australia , Egypt, South Aftica, Phi lip-pines , Pakistan, Uganda , Ghana , Indonesia, Kenya,
Salvador, Nigeria, Sudan, Zamibia and selected by breeding institutes of our country during the
period of “tenth ﬁve—-year plan” ,were investigated with the technique of ISSR analysis.
IThase DNAs were amphﬁed with 13 ISSR pnmers selected from 70 primers. The 32
kenaf varieties were clustemd into different groups according to the simi- larity coeﬁment
(Nei-li), which represented the genetlc relation- Shlp of different varieties. Magﬂr results
are as follows: |
1. From the UPGMA cluster based on the genetic similarity (GS) , at the level of 0.68,
32kenaf varieties were clustered into one major group (including 28 varieties) , one inferior
group which had three varieties: 81254 ZM412 and NA414 ,and one single-variety group
which had only 85-—244 The lashe:r 4 wild-varieties are quite d]ﬂ:'erent from othem SL254 was
selected from Salvador, ZM412 was from Zambia andNA414 was from N:gena .The 3 types
were clustered together which means that they may have closer relationship; but these 3 types
are further from other types wfuchmeanstl’xey have only a little similar character with
‘others .The 85-244 was a wild specie selected from Kenya, it has quite further relationship

from the 1* major group and from the 2™ inferior group .
2. Basedonthe gem:ﬁa similarity (GS) at the level 0f 0.73, the 1st major group

(including 28 varieties)  could be clustered into three inferior groups((l. 13\ 14) and one
single-variety groups 2) . Thel; inferior group includes 22 varicties (cultivating-varieties,
semi-wild species, internal mﬂtwahng—vanenes —— FuHong series and Min Hong series et
al) which could be classed into 6 part. The I, inferior group includes Chmese Region Trial -
varieties (RS, R6, R8), which have closer relationships with varieties ovemea.s. The 1 inferior
group includes 2 varieties——Ah Liankenafand IDN147. 'Ihe Ia inferior group isa




) BRRBAERLEWIER

smg!a-vmei} group {35*132} It is a semi-wild specie selﬂete{i from Sudm ﬁmﬁ it may has:a
further relationship or lurger-scale genetic difference from the other 27 varieties,

3. The result indicated the four varieties have further relationship with others, which
penotypes were more different from others,  to0; the genotypes of most varieties we studied
were closer. The study also indicated that the genetic difforence between the kenaf vanieties of

our country was relative closer;  which might be improved through germplasm innovation.
Using the genetic difference to choose hybridizing pararents could breed new elite vareties
faster which germiplasm revewed each other. ISSR markers can apply abunddant polymophism
information at molecular level, which is a valid way 1o study genetic di%ﬁﬂity and relationship
of kenaf species.

4. Duetothe plant peopraphy and the Theory of Cﬁﬁﬁnmtamﬂﬁﬁfﬁm%gemnmﬁ
i:{im}ﬂﬁtﬁii with the result of our ISSR molecular marker,  we congechure that the kenal (H.
cannabinus 1.Y's origin region in the world is the east of Africa .And then it is spread into
the total globe along the following 3 lines.

I:East Afrios — North  Afiica and West Asta — Latin Amnerica

Il: East Africa — South Affica — Australia

{IT: Fast Aftica — Southeast Asia and Indo-China

From the diagram of cluster of & wild-varieties kenaf in our experiment, we deduce the

4 wild-varieties (SL254, Zm412, NA414, 85-244)are miore primeval, 3varieties from Afrlca
and 1 vatiety from South America. In the same time other 5 “wild-species”(UG93, GA42,
IDN147, 85-132, ZB324) should be semi-wild species, because they have closer relationships
with cultivating-varieties. The amount of regional varicties and distribution of antique
agriculture is also the major reference to the studying of the origin. It may be the primary
spreading area for domesticating and breeding This also indirectly confims the
above-mentioned route of kenafs ongin and spreading,
Keywords: kenaf; gemplasm 3 ISSR: geneticdiversity 5 cluster analysis
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RELFMRRENESE. 5. IMRESTIR TR R RMERERT
EEER. F 20 ttHE 80 FEARARELBREMIUE TERTSRH, FRT —HEEEx RS 743
P 10%—15% A4 BRI A RE R, HEErSm ORI A, 3
Ea RN EERSRT GRERRS, 2003). “A« B HNRETHAIERY
KBI11. KB2. 1841951, #8417 952, HI4L88/31. D92, HF3 Fdhfh, LUNRR 743 1™
1239%—15.75%, HTHRAEMETHR (AN, 1999). RERBEERRR
KEPIBTETTRY H305. SCS11-04 MBItk BREIT] 135 387 22.10%F0 17.04%, HAHE

13



R AR KSR 38 3C
c‘?n}p”i :_E:&Zﬁftk POt T IRGZIE IS, 2001). mﬁmmmm
AEEAR YRS, SETURMESNTEF, FHRBE—RilEET
REMERESNSEBHREAR, Tl T —ir=tEaE. FEaRLR. TREtT.
SERME BT RRER SR, SEAT 1 B BT 2 B, B3 2. 1B 991, B 9N B

(GREERSE, 2003).
2271 ESMIHRFRRGT AR

[EAMIBF R IRETISAT 20 et SEERLRRM BRI T 20 i
27 40 $EAR, 1943 T ARPRIASTHERTFEER, RERUVREHRATH]
FUACFO)&HE, FEHEERITRT — M UMITORE, Mg T /LA R 4L,
Fh Cubal08, Cuba2032%%. £ET 20 40 60 EELMERAL, FIEAEREEM
GBI s, WBUR (H. Sabdariffa var altissima) BB EIEARIREUME
S EHESF, EERIER Colyer, Cook, Riggs, Mullin ¥EIRE T —RITIIRIR
RS RN R BRI, B, SRR
sV TR, d/UHES, EENABRSF S RUTFES RS
), TR ARG AL TGS TERRT). 4 RME AU ANTER
2L IR TR AT Y SR BRI Gkt LB AR T i (GRRY, 1999).
{BE RSN TARCHARTIRARR R R HDSRER B

21 HEEREME SRR MR: 1) FRYHE. BRMEE: 2) BRR
B, 3) NREHARTI, RERMNEMEEREEN. AREMERIRLR
IER R AR AR . DR R AR, EEHUR. R, ®
B, HERSRRAET, DURALRRAFMESFIA EREEA R (RRE
8 2001). BCETRARHMEEMRTHEIAR. SERSISEARRSRIERNLE
PR BP RS RENER.
23 IR AR R RR

- BHERRE (genetic markers) B RERIFISEE B TIRRR SRR, 1901 4, BER
RESET T RIBAREABET . R’ T SRS, ORI T EEEN, EHE

14



AR AT 3 L X
R EREAE Stk b, TN AT ORI S R R 2GR T 2R,

- WETBMERID T 4 FRRY.

(1) JeA&4#5i2 (morphological markers): BMEAMRISMTIFIERSE, ndkeE. .
A, ESimcRREN EHRCED. S&EE. HEMEER.

(2) AMAFIE (eytological markers): HEAHE B & M3 # S IR
Tiv. AfEinc FEREEMAZE RAanEB. K. BLA0ES) RN
i, BARXLEEPRERIE B HIRH R,

(3) H:4kATIE (biochemical markers): FEAFEFTEEMEMEL, EhRicHur
BB, THEHEMIETHES MM TENFE.

(4) 5FHHE (molecular markers) E—MFMEBEBIHTARR, EE
TRRIERTE, BRE DNA AFALL, Bl R ST BoR R A
AEFBEZ M 2 RIERA DNA HB, BHEUTRA: EEUBHENMESN. &
BB TRME], TZIFIRERE, NEEREERNE; FEREL, Wi
BANERE; BT,

i, SFFeSS ENATHRRETR. SsEEmE. BrERE. &
FOGENGT. PR ERENE (RTEMARSE, 1994, T48E, 1996; X
#H#k, 1996; Ribautetal, 1998)., ATHOCHFREUTEAR: (1D S/HUR
HIA-FARC IR AR () 5RIRREMRERRTEMNATTA R TF
it 3) BRAIMEEAR. EYHEKBLTRERFE T2t DNA BERFIIEER
FRSEaERE R, DIARPRIXFMR N EE R DNA BERFIRE R hEERR R
FAricHAR SHHIULR, By, ARFIRFREL T EERBATEL.
EERRNE, STFIFCEMHEAR BTN E, TREA— AR
#H, EHNFEASTRCENBARASENEHRANEES.

#E4-T4HR0E RFLP, AFLP, RAPD, SSR, ISSR, SNP, SRAP .

231 RFLP (Ristriction Fragment Length Polymorphism)
RFLP (ZRFREIME R BREL DT 72 80 *‘rﬁfn‘,miﬁﬂi}ﬁ_i@iﬁm*—ﬁllﬁﬁm

11; ¢

15



LA KWL S 13

7-FEFIG. 1980 4F Bostein B4t THIH RFLP {EAARIEHIENIHE S, HEF) 1987
ZF Donis Keller Z A #5381 38—k A RFLP Bi%. RFLP £ i5F DNA 4-FER4E
VIR TR U LT, Gk, e, (EHOLTT S BB A RO
Fielief R EREER BRENER. CHEXEERE. TFREHMER DNA FE
SRREHE A IBEEIL S, S R/ ANSERY) DNA R B, Uk ES. Southemn E[IZE
BRI L, FIRGHERCIERST S HAREIN DNA BHTAEC
MEEY, N ERHTRMEEZSEERE, EERHSTTE DNA FFERY
RFLP. E&l, # 2 #O7HEAT DNA B RFLP 447, —R DREGEATR, HPRfE
RFLP A5 AT LARASTREE IR DNA RS, cDNA e, FEVIMEREA DNA TN
ERENEREERRRE. —RAIRESFERE/M DNA FEARZFfd DNA. ZhHE
DNA %), WZEBSUISREA e Emk, SRFA/MOBEIERRL) DNA H BT,
MTT18%)% DNA #) RFLP Eh,

- RFLP R B &RVl S, R4 RFLP (SRR, M HEHE
PR SRR GRARER. HidoKeE, h. KFE. KE. BnEEYL
FFRACAINE. Mok E L HisE, TRTUESFRMEERE. BisER
et fEyE R T DNA R, BV, Bk B ZREFHIHIEF southem Z4ATH—
BINTEMERAR, SRER TEEKR A2MrPTEER DNA BXQ2 ~10 pg),
BB AFERE EFREI T RFLP SARRIN .

232 AFLP (Amplified Fragment Length Polymorphism)

AFLP (F A BIEESAN) £ 1993 ElifT 207 Zabeau 1 VOS f8-L KB —
W AR. SCRFLERZ RFLP #1 PCR ABESRI—FE0R. EF/A RFLP BIATEEIER PCR
BB, XTEEES DNA B8 B TREEr 8. AT ARIFPRIRT DNA BBUT R ER
trteR, BT PS4, AFLP 38 RFLP i RAPD MitA, %
AR, EARENTRENESY, BERE. EHR. DNA BED. Eit AFLP
BAHRERIA TARG, EREALHRHIRSERRTARTIN. HAR
SRR R SR AR XTEREER™

16
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233 RAPD (Random Amplified Polymorphism DNA)

RAPD (BENLS A EEAM: DNA) & 1990 45t Williams 7 Welsh 1882 4
WIFTMETUT IR R RGESRATENIE PCR B0 ER—FHBTRIAY DNA S FHRBHER.
T IR RAMILA R ERGEY 10bp/E PCR REEMS 14, SHETEIF
LA DNA HHTPCR Y. — RSB RIPaEERENES
fr, {BHRELE 4000bp 2 A, FEREFITRISZT IV EAINEE DNA, AeElke
A E T — R & R BIEER, £ 35—40 18 En‘ff%ijmm DNA RE, §18
Feihas i IRk, BB 1A, EIPT B RAPD HEL

RAPD FoREAAH B EMsNA. OFEE DNA &, @ERMNS, &
ARG 1 TR PG ERIR M AEREAFS, &5 WRTATAREYNIR, ©
RAPD HoREBMERE, HuE, 4% RFLP PRTEREHI&. FACEIRE. Southem 2%
Arsb. RAPD 447578 DNA 2>, SRR/ DNA, {X% RFLP
H11/1000 ~1/200, XX AT K e ai7E DNA RAZRBIRHR T KA m
4. {8 RAPD BAWH S SRR, TESAERIFE. $— RAPDIFCHE
YESTERI, BREEE BRI S EREE, BT F 2t 282, RAPD
PR GRS PCR RIE. —80h 37°CEA, IRRERERERERS 1D
SRR AVEERHE, BATSHEERS DNA PRMIBENE
B TXEEER TSR, EREGTRENSIE, T |8 FHEREEIR
R, RROEFHERE, BHERRPETRSHIRAN, NIRNFT
FEZHTRE. ETRERNER, ARERIRTES. R AR,

RAPD FRiEE BAERMEYMHT A TR E R T EET S eSS
iﬁ, 253 AT SN R AR —Finpie, RAIZAERY, THy M
% DNA D, 3 DNA RAEERIAE, BRERE. i, TTUTEEREAET
SRR, ERSERELEENEN. B 1990 FLR, HERD A TEE
SRR, SRRRRAREE. R, EERARSTRIGEEEY
EAKTE. B3FEDE (NGUYENetal, 1992), TR (REBHEE, 1999:), KM (8%

Ll

17
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T, 20000, faTE GEOVEESE, 2001). 3AK (AZRITSE, 20010, 0K (F2A155, 2003)
S{Ed BRI BT R IE.
234 SSR (Simple Sequence Repeat)

 FERCBERERARR, B 1—4 NSRRI B A, B SSR,
1 (GAA) a (GA) nn (AC) o &5 BXFRALHT A DNAMicrosatcllite DNA) « %
FPIEBEER. SSR FFINMIRAHRETN DNA T, dTEFENBERER,
FEi SSR BRHBEaS A, AMHELATTEE DNA FricEM &R L gk
RFLP {EES NS ZAREESA. vhREAMeZER, BIRGURriaeiifs,
EEEKSEHIENT AR, A SRUENE— M E—NSEUERN S, I
FRICAIL B, FHSNERERNRE. ATREMVER, HERRERIRASERTEE
ek, THRRHAENER, BTEMULE DNA PRRBFIS RARRTHY
¥ IUSF, EHTIREEPBRNFFIE R, B ErTksstt. 5
RFLP #7ic#Hth, SSR RSB ANERBEL (Greganetal, 1994), TINHDBENEEF
BABREEN. SSR AHiSSROHMIREEIEHA, BB TERTEDIEI
AR EARBAAM TR, RUKPURELE TSP et 514, X458 SSR ARiCHEHE
MR RABT R P B SRR T AME.
235 ISSR (Inter-simple Sequence Repeat Polymorphism)

ISSR (AMMBREHFIEAMN) Bl Zietkiewiczetal T 1994 S HAT. KRE
BLEZESSR 93’ RS’ Hntd 1—4 NESEEEREE, RELUAT Y, XEIA
# B [ HEF I SSR (9B DNA FFFBRTY I8, XY W5-dndiTaik. Re, R
BETRAIE, SR FRERE ISSR A&, ISSR @ AEMIS

(Tsumura et al, 1996), 5 Mendel 338 t&, AHRIFHIRE MBS (Fang and Roose,
1997), ETGRAE S EARMA-FHRIE. ISSR A TARCE A TRISSRYEAT. 225 DNA
S, BASREFSTINUR #EK. BIFURY, ISSR X PCR RIAYE
BALETF RAPD, HBEtHAET RAPD: EHTHIYNEESERIBTARIN AT RSB {E
F ISSR. Gao (1999) ZH5TiA%, ISSR I RAPD RlpREFAIMEE RIS

="r'

1}



RERHAFEIRL MR

ST SR, KRS A AR Shannon SR
KIIBIE L ABHE B A ISSR HARFIFELFA
FARPLA, HART SSR 1 RAPD FRicHORFES A BUEESR, BLUTFAHT

1555 (Zietlkdewiczetal, 1994: Guptactal, 1994; Sanchezetal, 1996):
(1) AJLEREES-FEVEETIREMPER T, TR RIENNEE, A

FRRLAIS 2SR DNA JKF L IESE.
(2) AfLARISIUERIEH S SSR 7 .

(3) FILCEHEL RAPD BRE TR AT e frEE

E*};%ﬁu

(4) TR KR BUTH, L DNA FHRvD.
(5) BRAEMIND, B Mendel 1515,
AR ISSR FEARCNA THEYSEIHIENFE, WHAFPEE (Fang and

Rooses 1997; YLNVEE, 2000). BEXRREBRENT (£FHE
3f e (Ramaparkhetal, 1998). HEiELD

x

BELE, 2003; Albanietal, 1998). 3P

EE (Kojimaetal, 1998; XJHNEEE, 1998) ‘%ﬁ}%n
236 SRAP (Sequence-related amplified polymorphism)

SRAP (FEXRFRFT RZAEN) B—F3EnT PCR FIBRIRRS, Bt

-HE% 4T, ISSR fEH: RAPD
K SSR FFIHHER., &4 RAPD
iR

ZHAREHY DNA fmicl, PUERERK

s, 2002; %R

21

R

MREHHR Li 5 QuirosQOONELEZRRBEVTARHNE, AR CBIIRRFRIR
B4Rt ER ORFs FASER#TY ¥, BRiCERitA TENEESH
YESMT (Ferriol Metal 2003) « H{ERINERIHELIn Z etal 2003), EEERAFL (Li

e T}

Getal2001) LIRABREER SRS

T ARCE R AR RAR S (R

), SHESFIRICHL, SRAP S TERINE: 48T AFLP X RAPD &8
BN, HEHuE. RESHIVDER DNA B8, ANEE Southem 2938, AHETSEM

i DNA FIRHE A, RS RREH, TTolskaxRuEE.

BERMF, ERfERESTRMESEIRTER,
B3R, e AMERD, THARPERE DI TONESFEE R BSA 46,

gy
i

19 -
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| ?ﬁﬁi&ﬁx&“m:}:%ﬁf&ﬁ ) | _
Ml SRAP AT ASAEIBEATA R, RN DANMTRE. M5, . DN, ¥
B.OHGRER. BE BT, SO, BE. EUOKEREENEIRR, BT
R B PR BOEENE. T ST, (50 BRA AN A, Budak
et al (2004) FEWIREF4E (Buffalograss) TJ3REH, SRAP WiEATHABREFR LY
IERIEIEF 2 [ER92EF. Ferriol M et al(2003) XMIEH/NATIIFT%EA SRAP Lk AFLP T fk
RS RER ST 2.

AR TANRRE, SHRRREETENR SRS TR R R,

T TS TR B RO R B YRR,

| -

32 2. JURISUY DNA SHFHRDitAs s bk
Table2 The comparison of main DNA Molecular Markers

RFLP AFLP RAPD SSKR iSSR SRAP
TREMO GO WMERN SRR SMEEE  BAEEd  wNEEa
g RER BHALEH ZNEM  HE4 EHAtEN Rk
LA R L3¢ 85 £ Bl BES
DNAHIlE  2—30ng 100ng 1-100ng 50-100ng 3-100ng 2-100ng
DNA RRER % 2 1 it fe i
Bl — % % 5 % %
FANERE 22 o 1 1% & i
37251 2 3% b A ' B
PSR RIBAIDNA 0 FRRDNA O HMIBUTSRl HRDNA | RS

HeDNATRE  FF 1% 12801 Ry
R i ) 5 i) i 4
GIE 51 21 i % 2] & )
ik % 8 % H7% & 4%

20



e i OO AE L S g

3 MRS
3.1 B
3.1.1 Ee R

HRLIBRRIE 32 f, FEHh VR 2“0 BRI ERI RIS GERRISTT
FURSIBAI MR HE. BRI, EE. B2, AR, B, mIE. JEHUR,
ERAHE, S35, gy, EERAE. 5. FERRUR. EAAT. JERFIE.
Tt TS E SO S A AR R R RE S, EHR A RS
A BFREK RGO M KPR EAASF 1947, Bl 13 4.
TE 32 {BMETRRT, BFEREEEF MRS 9 47 (R0 11—19). Bra#EleR
PR RIS, PR FRARIR LER 3.

%3 RIS KR

Table3 - Kenaf varieties and there origins

U8 SFER KR SR B SRER A&ﬁ;

1 HEE @ S 17 NA414 JEBFIIE FrAR)

2 83—20 K REEE 18 85—132 %Pt HEFED
3 83—15 RN LR 19 ZB324 LR FEFER
4 F65 i%=E FIEa 20 HHEARI R [ERRRAT prakfint L]
s oss—13 we WS 21 BASGAR  PEURNST  AUNEH
6 AS233 PAHTE R 2 ExXER X5 =y R L
7 D)0 S Y WA 23 EXREIARS 15107 e s B
8 ZF78 Mk R 24 RHX A R6 ki s R
9 85—135  SER AR 25 mﬁl‘zistké i ALY
10 PA264 BANIE R 26 W94 EERKRE AN
1 UGS3 Y& jeEpER 27 Paous1E EEdkE BREEH
12 GA42 fnh FPHER 28 [R321 TR p BN
13 DN147  EIj8 CBREM 29 419]135 chERRET RIS
14 85—244  HEL BR300 Egovn & FERMOE: UndiM
15 SL254 FURIUR  BPER 31 \aaoesl g BSRAMRE BREAE
16 ZM412 HEAE R 32 [T 964 WORFIER oL

21




R A AR E X

3.12ISSR 8|19
- ISSR 3 |4 BN X British Columbia o, $RE4 UBC800-870,3L 70 N84,

32

321 ISSR S THricHIM R sk vs

BRRLTRRSFFTELE 32 45, 2004 4 4 A 30 AFEEEERASEHER T,
ISERRENIR AR, 3 KESE, MR Sm, BETE 13m, HAWER 18 k. U
R AR RSMESZIRY 32 HHLLREAFRREEEIZ DNA AAEHGHAT ISSR 718, Xifrid
GRS, LUBMAF/KTE LA 32 4HRR RS F e 2 R RR R
%, UHARSMHERRMHERIESREER, ALRFRBRERERREENN
FHRES R AR OEREERIR.
- FERARBEA:

2HH DNA R —»PCR ¥ 18 —» HigHERYk > kot —
IR EEARGEIR R

322  LORKEEEYA DNA IR

SR CTAB #:3EMUABOHE. ¥ Sg Ttk PR ERTERER, RiER
BEFHAZE 100°CHY 1.5XCTAB (1.5% CTAB, 75mmol/L Tris-HCl, 15mmol/LEDTA,
1.05mol/L Nacl, 2%(V/V) B-ZREZ.EL) MHRRGHE 15ml #, BEHAFET 56°CKA
20 4¥%t, IIASHARE I RIEE (24: 1), TNES], EET 4000mpm B 10 7744,
¥4 RRIELA B — i Soml A, BREG/FIE Q4: 1 #if1K MA VIO
{557 10% CTAB (TR 56'C) REAMRMEINRIRE, FEAIRS, 4000 pm Ei
B 10 7%, B LERES—THET A 2 BEHEFTK ZBEE 23 R AR
B, R2ERUUEDNA, U5 ylstHWF, HEF i DNA T 300ulTE S {EA
39, 1% DNA WREFEEZS 20ng/ul #H.




 BERARHAEFLFIX
323 ISSR RAHAZAYELL

7EvK_FEST PCR KR R:
10X Buffer 2.5ul
dNTP 0.375ul
Mg™ 2.5ul
ISSR5l 4ul
Tag K 0.3ul
B DNA 2ul
ddH,0 13.325ul

FRSAARR 25ul, RAGEAYhN 25ul FiknhEss, ABERRESEPIATER .

- RA0I8 PCR FAFTEIRY 10X Buffers dNTP. MgCl. Tag BEHIV LTS, KM
B R PCR {0k PTC-100 ZIhEE PCR {X. SFURADRIEIREE : MeCl 25mM,

2]4) 02uM, dNTP 150uM, 1 X Buffer (10mMTris-HCI(pH8.0), 50mM KCl,

0.1%Triton" X-100), 1.5UTag 8§,

324 ISSR RNARFP
| RREERE Y. 04'CTAME Smin; 94°C45s, 54°Clmin30s, 72°Clmin30s, 41 M
F: 72°C7min; 10°C20hrs.

325 HixiEE
PCR P24 EB £ 1.3% IR IEFEIHIk/S, H BIO-RAD A &R GelDocl000

326 FEEESGH
R Vilber Lourmat VDS A B]#44 Bio 1D T G RRR,  F I
Ko BERHR_H 2 AR ACEETLATS R LR, BTk aE T

1L
|

23



BRI
ST, B RAENETIRE, BTN, BYEN 17, RN Y
“07, WTHEEFZS RS R ARSGEYTR . MU Nei-li #EURS0E (HFRY Dice 1) R
BEF N 2 YRR Sij

Sij=2Nij/ (Ni+Nj)
JErh Ni O | IS Nj FOREF | IOAE; Nij JOREM i § I
WSS, MEEISTRRITHE (UPGMA) SHEHHMTIRRA T BEER.

o |

24



BRSPS L8

4 %ﬁ—%ﬁ:‘ﬂ?

4.1 ISSR 5|#)fi% |
UL 2 . W8S, IR, UGS . ZM412 FUEEME DNA Wik, F

UBC800-UBC870 25 70 /I~ ISSR 3 [41,7F 25ul RI4A LA 200nmol/L 5 1418k T

e, ok 22 MEATERERARRISIY AR 3 BTN 32 RHACRRESSRPREH T 1,

ERY I AHEM. SRR 13 151U T T80, B3 MEIRE 12021
TRREEUFS, Bt 923%: Kb (AC) nfll (CA) ni2%, & 583% . A
AR ANREES, EBaEEREPSEEEN TGGT BERFRF|. A5
WS RFFINE 4.

F 4 FEGFOEH ISSR SimE AU

Table 4 List of ISSR primers and their sequence in this study

%5 SIS T

US0S  AGAGAGAGAGAGAGAGG U3 CTCTCTCTCTCTCTCTAGA
U812  GAGAGAGAGAGAGAGAA UB48  CACACACACACACACARG

USI8 CACACACACACACACAG USs0 GTGTGTGTGTGTGTGT(CT)C
US25  ACACACACACACACACT U855 ACACACACACACYT

U827  ACACACACACACCG U856 ACACACACACACCYC

US36 AGAGAGAGAGAGAGAGYA  USs CTCCTCCTCCTCCTC

US4l GAGAGAGAGAGAGAGAYC

B=(C.GT.D=A.GT)R=(A,G),Y(C,I)

ISSR [PV

HUE ISSR 4R, |
ik, 1% Nei-li H{]mﬁﬁ‘]’ 32 4L

RS, SRR 6 FE 2.

25

P DNA B B/ h—fHE 400—2000bp 2 (8l 30 IER R 5.
RYH Viber Lourmat VDS BGRB8 {885 DPS &t
AR AR AR IR, ETHITIRY




WELRA K EW L F R0

Bl 1 5l U836 Fi R
Fig 1 Amplified result of primer UB36

#S5 ISSRAFICHA HHEL
Table S . Summary of the detection of ISSR markers in kenaf

TiE $oiE
A . 13
LRSI A B 59
YR kNG 0.4—2.0kb
RRI R St R 47

BAMRT BRI 79.66%
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%ﬁi@i{%ﬁ@it*ﬁ-{izﬁi
4.2- mﬁrﬂ;ﬁ' ISSR FRicIRA4
B2 WA, SRR S 68. S ALETIRILE Ly B, 32 ML BRb Al
AR UDREEE T AL DNEEER, DR Ma— R RN, sk
AEHETE 28 AT, B EREPHE 3 MNEF, b S1254. ZM412$[]NA414. 3B
I~ % 85-244 S5
- 421 5 1 RS AR E E BE R R AT

5 1 KB 28 MRFEIAIE AR (GS) BT 052, B XKERS GS BT
0.68, HH) GS X088, {HAHES [ K255 28 APPSR R RBOE. BIREEAE R
H 16 HaF e RENESE I, ENRRERERCRPREE, KREREEY
12 (RS EORGOCRRIE, EEERERMBAENMZRR, TEESHRATRAR
R RRBOTE > TS [ K268 28 Nadph 5 AFRB “BFEM” , mribdtndt
B AU, BT TREY, bR SR RER, ﬁﬁ%ﬁgnnﬁ%?}
—3&, REXESREIMEERTK,

ATET TR [ S 28 MR RN EER RS R, &
HIREECh 2% AMEVIRIR Lo, 38 1 RRBHED A 11— 14 P IESE. WE2E
TALEH, FEAHRRTHRNEERFEAR L FERECOCRIEXTBoR, BRERE
SRk, Wk BREMEFRE RSN RI. RS REEXRBETMBEARKATELEF,
TR EREARIFERE (bR, IDNA7), EREEREREN
FHRRRE. X5HFMIANFASEANRBE RARIRR. WS [ AP HAE
ITRT 4 MRHFHLLRY) 2 DEF, BRRASSEREAMER, EHTARAE A
e, BREKRCREREASR, FelizafmhsesBimechEln, TR
LRRET RN, RS BINEERNSE, RIS Raaf R R E
AR, MERGOETIER, EFEFNGTFRILL AR AR LELE.

4211 3 1, T RM AR LR

HE 2R, B 1, PABEHHEMANE S 5, RER 83—20. FIFNKAI 8315,
418} 135, EFEKIKR2. R3. Rl. STARI UGY3. IAAHT GA42, #==H] 8513,
skl ZF78. FRALERIEN PA264. L ER F6S. MUAHITERT AS233. SEfRRAY 85135,

27



RIE N R FEB LR

LU IERT ZB324 R BGRRLARF—84L 02/51 8. 4L 321, (|4 964\ WAL
02-20 £h. FBLL 011 B 3BT 0231 415538 22 NEFMER. AT A

affl: BT

HE 8 555 8320 EREESE HEREFY (GRCREHEMEED, HAEHTIEE
i, :ﬂ'{*&ﬁtlﬁﬁ% zi‘f?i‘é—-‘?ﬁﬁ@m&t%& MAZ ARSI ARREF

b8 HANB

1% 83—15 CRERFHEL, £03] 135 CREPERRE GIRESREET). E
FKAR2. R3. Rl AR EREE T ORI aS). B2 RE, 405135
AR IR 83—15 BMGAR, HER T EHIBLRITHHERE, TERER
i3 NEAHOR B EBREET, MEZREEERRBEY.

c#: BIERE |

FANJES e B A 2RI UG93 . GA42 BEhik: H UGH3 kB 2T, GA42
REMA. TERPILIHRE T ARE, IR SRR R AR B .
F R ERICHETRR.

d . = RF

X—-4E ZF78 CREEIE). PA2GACREBENNE). 85—13 CREEZE), #E
S OB R, PAZ6H (FUENRE). 85—13 (B2) FNARMIEEREK,
(BIEAEEE—K, THNE ZF18 (3R [ERERRBT.

edl: =ARF

3 F6S CREEED. AS233 CREBAFIE). 85135 CRAERR), R3S
— AR E AR SR, BIARCEATNES, BN LR, (B
AR RT AR S [l R A R,

fA. AR

ZB324 CREBHE) FREREEKIRNIAST—ABLL 02/51 £, 41321, &
4T 064 IBLT 0220 £, $BLL 0211 4. B 0231 4L, A, X—HRZB324 1]
soshlBpAFRAL, 34 6 NEFMEGIERE B PTIR AT RET, X

28



WRRRAFTLERRX
nnﬂ“fﬁu“ﬁ“ﬁ*@tiﬁm& RATHL HRARRIMEIER, AR FEE AT H R
AU E RS REGR S BRI AR
- 4212 5 1, BRSO B AR
851320 N RN NE,  FOAEFERE, EERSHE 27 /MR
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RIS BRI,
AHDERSRER, MEX, TR, TREAE. AH. AFBREFY
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