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Abstract: Inter-simple sequence repeat (ISSR) was used to determine the genomic DNA variations and
relationships in Torreya grandis Fort. Seventeen individuals including 9 cultivars and 8 elite clones were used
in ISSR analysis. Of the 50 ISSR primers subjected to screening, 12 produced reproducible, polymorphic and
disc-repant fragments. Using these primers, 104 DNA bands were amplified, of which 84. 6% were polymor-
phic. The average number of DNA bands amplified by each primer was 11. DNA profiles based on ISSRs have
revealed potential diagnostic for various individual accessions. A dendrogram generated using the Unweighted
Pair Group Method with Arithmetic Average based on Nei’s distance showed that the Torreya grandis cultivars
were clustered into two groups. The first group included Dayuanfei, Mifei, Xuanwenfei, Liaoyafei, Zhimafei,
Luoshuangfei and Xiangyafei, the second group included Xiaoyuanfei, Qiefei and the clone cultivars of Torreya
grandis ‘ Merrillii” .
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TAEET AL RET I 20 FRKEFTMAMBERARR, HETHLAMLE, APEFEH 8 4
MR R, 25K, REFEERSEMRWEM LRETEEGMOARGERSE (5
E=, 19825 XML %, 1993; RETRZMB, 1995), 20 tit42 90 SFR LG, # RAPD HARMATH
MEG MR A RE GEBEX %, 2002), ISSR (inter-simple sequence repeat) 43 F#Hric (Zi-
etkiewicz et al. , 1994) TERMFFELRE . FHIX RN, B B G0 TR IR A8 £ SRR
HEPEB TS Z N (Fang et al. , 1998; Eiadthong et al. , 1999; Luisa et al. , 2001 ; Sankar &
Moore, 2001; ERZEHE %, 2004; FRFMMP IEF, 2004) , ABFFTH A ISSR 43 FARICH AR FHEH
9 LA G FRFAIMER) 8 ME R BME REAT TREERNIE, BENBFRERMX 2SR, BR.
KR, ERHEE. WAXR, AEELRMERELEERIETEN S FREHRE.

1 MRSk

1.1 #HYHERH DNA £

9 ANEAERFR 8 MM RAFEALYN (F4) HWRAWTEEET L REESFHRRRE.

KRB R CTAB 3 (Doyle, 1991) $REXEMER S DNA, A 1. 0% HIBXARVE B IKAL Y, DNA #Y
W B AN R A 52 A0 o YT RTINS o
1.2 ISSR R RZHSRUFi 182

& A Mastercycler Gradient PCR 1 ( Eppendorf) #47 ISSR-PCR ¥ ## ) i, £33 WML IALHAE
25 pL ¥ PCR LW & B 4 4 MM E K. 29 60 ng B4R DNA, 1.2 U Tag &, 1.5 mmol - L'
MgCl,, 0.25 mmol - L~' dNTPs, 0.3 wmol - L-' 2%, 2% ik, PCR § 14, 94 CHEK S
min; 94 CAEH: 1 min, 52 CHEM45 s, 72 CHEM 2 min, 45 PMEFR; 72 C FEH S min, PCR Y7E
EA EB I 1. 5% BiigMESE B 3k, LA 100 bp marker ( GeneRulerl00 ladder, Fermentas UAB, Inc. )
YF DNA ARAEYIXT R, EPSON (Japan) #4b A S BURIURM . ARG b BT RS & K/Nk
HAE o
L3 ¥yHEFYHMERENSHAZE

Ik A& (DNA B #A—1aFhsid, RE-DSIWHSEE AR, RESS Fin
IRERRLEHALGET ZoudE; AW (BH) iefF 1, W (B 8k 0, SR fESH R E
Y1, MTFEAME, MEEERBHRE BN ERHATERIEM. BIEXD IR e,
K] Popgene Bft (Yeh et al. , 1997) HEEEMFIWLE (PPB) . WIMSFEMENE (4,). AR
SRR (A,) . Nei's M (Hy) . Neis BfZUER (D), Shannon {58 48% (Ho), ®F
Nei’s i £ #5855, F|f] NTSYSpe-1. 80 Rk 4y UPGMA 43 #7 S FhiE i 55 2

2 HRS50Hr

2.1 PCR FH44L4L R ISSR #95| ¥ 0%k

ISSR 5| ¥ 2R HE British Columbia KEAT M FFI&IT, B HETAY TEREARRSHRAF
o MSOANSIYREL 12 MY IMANKS ., F55%. HREWHAT ISSR-PCR R (1), %
YR BEARSES 1) Tm fHAE(L 1 ~3 C,

FEH AN SRAPAERIEOL T, BF5E 25 wl RBAFR PR DNA FIE7E 100, 80, 70, 60, 50,
40, 30, 20, 10 ng i} ISSR Y I¥MLE R . M 1 ATLIFE H, 25 DNA A1 60 ng BF, §I8M&H LT
H &M 1 DNA fig&id e g/ nt, W DNA &84 AR E M o
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AR, 3 M E — T BREEM ISSR 24 (i UBC 808, UBC 812, UBC 813, UBC 815, UBC
824) ¥ IEREA DNA LA R B R F YN 83.32%, MAERW MREMZIY (40 UBC 835,
UBC 840, UBC 842, UBC 844, UBC 845, UBC 853) ¥ 34##74 DNA {2} 62.48%

2.3 EERWMEEERSN

AR K Popgene Sy TEEREH, 17 NERELF M Nei's HFE ZHEMH (H;) 7 0.2353; Shannon
ZEMEBIEE (Ho) #0.3541; MIMEMEEE (4,) K 1.7333, EREMERE (4;) A
1.4057, ZAMWHMLLE (PPB) }84.6% , WAEFMSFZHHBETRER, dMEERESF
Ho
2.4 HRERTE DNA 154 EE

WL EHE 9 A FP A 8 AME R TR MY HERE T, KRB BRI R TR KR
S, XU FMEAH A BIE: S48 UBC 812 ¥ ISM4NHE (16 1) B9 1300 bp £AMERMHSR
H; 514 UBC 815 Y K4IHE (HL5) B1200 bp ZE4MEERMESR; 514 UBC 865 § 4 HI K IRIHER
600 bp ZE G HIFF R HESRNT; 514 UBC 865 ¥ I MARNER) 800 bp ZL A AR MW, UL EX LI E8UA
TE MY RRIE 25 0] LA F AR SRR RS R 0 00 F R4
2.5 HEMESFEA ISSR BESH

H4E DNA IR H B MR RIIR LR, Nel's IZREE (D) MIYEREITE 0.021 ~0.348 ZJd],
HAPHAE (fh6) FAME (£4) KBEELEREKE (D=0.021), 4 (£1) SKEMENREES
Bt (D=0.348), BT Nei’s BZHERE, R UPGMA B T 17 M EFESFBREXRZFRE (B
4), MEPRRERTAE L, AR L L, $ABHUAFHRA, F—HEHKERE. KIE. RESHE.
WFRE. ZRRIE. % FBMEMSTHE, 8 AR/ NEEMIE, £EMEREEHR,

*1 KEHE Dayuanfei

3 % #E Mifei

7 WREHE Xuanwenfei

5 ¥ HE Liaoyafei

6 X BHE Zhimafei

*8 $EFRHE Luoshuangfei
17 % HE Xiangyafei

*2 /MEHE Xiaoyuanfel —

4 3 #E Qiefei

9 4BKE (k1) Xifei(You 1)
11 ZBHE ({R3) Xifei(You 3)
15 48HE (373F) Xifei(Yabian)
16 4HHE (fr#2) Xifei(Jiclong)
12 4H4E (f£4) Xifei(You 4)

14 49HE ({£6) Xifei(You 6)
13 404 (£5) Xifei(You 5)
10 404 ({£2) Xifei(You 2)

L e
0.01 0.08 0.14 0.21 0.27

EEIERE Genetic distance

B4 FHHERMA Nei's EEEE UPGMA REM
1~17 R, « MEERAEE, RashkE,
Fig. 4 Dendrogram of UPGMA based on Nei’s genetic distance of trees of Torreya grandis

No. 1 -17 stand for cultivar code; * Seed shape is circular, the rest are long.
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3 hie

HEEAAH SSR — N2 ~6 NEREKHER, AT ISSR W5I9E 5 X3 WMBEH _HHER. =
BHER. WEHREEFS), BEERE—M N4 ~8 K, #3908 KEXR20bp £4, 533 I
FHENRERBE—B N1 ~4 4, HEWENESERFEI SR A, #3519 5L SSR K—huss
A, TARFE, MTxEREAFEE R BTy S mam (48mMisE 55, 2001), HEE% (2005)
fEH LR A ISSR i SREMMBIR T R AT MR 551 FFI MM BAFRE, 3 WEE
FTBENSIYHEE - BENSIDT =N EEHERT, ARXBTEHA, #E T3 Wm— 1
A0S Yy e 2 AT EGE , tn5]4y UBC 808, UBC 812, UBC 813, UBC 815, UBC 824 §
BEEEA DNA 28OS B R E300 83.32% ; M E R MBEN T 9T P 28 A8
£, #NZ[% UBC 835, UBC 840, UBC 842, UBC 844 . UBC 845, UBC 853 #"##4£ 74 DNA i AL
EESRFN 62.48% . ULPATE 3" imdlE — P IEE T |9l E & B AR A% 2 F 1Y ISSR Al

AR HAMBRFHEYH ISSR 5% RAPD R #17 A, RAFMHEESHY (PPB=84.6%)
A (Bik#E %, 2003) (PPB=52.27%). K#Z(ZFEBAK %, 2003) (PPB=38.62% ) fi4R 12
(FE/NE %, 1996) (PPB=32%) HEARKKBREZHEEHL., HHBFELT 1 300 BEHEL
AERMATERR, METESHBEELER, SARELEFE, IWNEFELRAMEETEEANE
F.

MWEHESMBREXRFRETLUEL, EHERTHRZBINBEESER, $Rh—4H, K
HAINE (f£2) SEMMTHERSMEEEERET, WHAME (fL2) 7 DNA K HEHBTHE
RBFEH T —EMNb. 75, HRER 8 MER THE R S FER A LA SRS G B A, WA
SRR E K IR A R ERAA TR B RS F, 75 DNA /K L[R2 A O REAR S R AR LA R REK

MRBLERTUFEL, FHEMESE EHSE (BFFEMKHFE) DIREBREXS (2002) #BF
RERBAARIH DNA 53 FARCH AR ERTELAF ., REERRNEFENIRERMEREES% L
IR REAY) S, (H UPGMA 43 KR EERY, B LB TRKENME. RIMEFRES%¥ L
BTREMERAET —H. FRRERER, FHEE¥ LR FRERN/MIEAERESE LB TKIE
RIZINEIR B e R LA AR RTE—4H, MRS LR TRARKAE. FeSiE, B HE. 2 BRAE.
SIAMAFAESE LB TERENRKEME. BEERAE 4, X—2RERZLITHETEREEF IR
T REERR P LWER, P TFEREEREAATEEEI LR - ARATREH TIIMCHSFBET
Fiom X G ERER XM EEINEBA, WESEFREBARA X,

2 A B B HE S A SE A S AP A ARAE RS R B T R R RAESRTY, TIHEN KRR A P B
T8 1 7 FAK
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