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# E. RAKIT HEEEN DNARAPD X FREYEE LGB THALE LW EFERBEERFL
2 A ERIT T RESHEES. N 60 NENSI Y RIS 13 514,y it 155 KFWIEHF, 250
EEARERNT2.9%, FEBHAMBRIEERNESSMAEFFE 57K 65. 81 % 59. 35% ; Nei’s EZHHEL
3% 0.2001 #1 0, 1911; Shannon’s {5 B35 5451k 0. 3120 1 0. 2946, EFAEE RN BE ST TRIERE
B.EUXEREATHNEREAT —ERENBRETR, B UPGMA FEI 42 M RBRBETA. R HF4E
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ERA.RHABEMEHANERTES B ARANBEIRENCABENEERT RE X GEYENE
SERUFFBNEREFARBETIHNEKR.
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Analysis of genetic diversity of Taiwania
cryptomerioides in Xingdoushan, Hubei Province

YANG Qin-Jun, CHEN Guang-Fu, LIU Xiu-Qun, CHEN Long-Qing*

( Key Laboratory of Horticultural Plant Biology, Ministry of Education/College of Horticulture
and Forestry Sciences, Huazhong Agricultural University, Wuhan 430070, China )

Abstract; In this project, RAPD markers were used to investigate the level of genetic diversity of 42 individuals in the
wild and cultivated populations of Taiwania cryptomerioides , which distributed in Xingdoushan National Natural Re-
serve of Hubei Province. 13 primers were selected from the tested 60 random primers and 155 DNA fragments were
scored. The percentage of polymorphic loci of the wild and cultivated populations were 65. 81% and 59. 35% , respec-
tively. Nei’s gene diversity and Shannon’s information measure( H)of the wild population were 0. 2001 and 0. 3120,
respectively; while the corresponding values of the cultivated one were 0. 1911 and 0. 2946, respectively. The genetic
diversity of the wild population was higher than that of the cultivated one. The results showed that the cultivated
population had a certain extent genetic recession. In the UPGMA dendrogram based on Nei’s genetic distance, the in-
dividuals from the wild and cultivated populations clustered respectively. Preliminary study showed that T. cryprome-
rioides maintained a relatively high level of genetic diversity ,though there were nearly 40 wild trees distributing frag-
mently in Hubei Province. This meant that the main cause threatening its.natural population was not the low genetic
diversity. The endangered status of this taxon was mainly attributed to the habitat deterioration and disturbance,and
the poor natural regeneration ability caused by its own biological and ecological characteristics.
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##8(Taxodiaceae) B —PMERIFEH E . HILTE
BAMELAFEBEY I EERN FREFH(TKE,
1995), & B £ (Taiwania crytomeriopides, ¥ F3
ZREOACHEELEAY, REREY TR #
B — N HRBE(TABEE,1996) . EBEIE=L
HRFEYERFBEY, G 20/ FRMAE
WHEB B TFENLKHANEW, AUREFTREY
. RN RS, RSN, Z RS
B, MARPRRXK—-BIAZROERCEELSH
HEHYRHEBEBEARIRBEZTASH,1992), H
FHEEMRBIL, BRTE AAEKRERE, 68
EHEIEHBRBL, G TFHAERS, EALTT AR
H-REPH2 M. SBEERER2HAMA
MR FRFE RS, AR B E G L HEY X
AREEY HRR EHREEEEETNE L,

FpR KRS RO T MR fa ) fh e ok
RFFETHENBEHMURYHRPERERANE
X (Millar & Libby, 1991; Schaal %,1991), & It if 4F
R EYMHHBESHEETRRBEN—TEZRER
PRI IR, SR A B YRR E K vk 69 il 2 R4
TR 2K (ZFEE%5,2002; Rob & George,2004),

EHIXEECHRREBZETERRE. M.
REEE R EMFE(TFKE,1995; FAES,
1996 ;Chen 4§,2006) , = ¥ £ 75 37 1t b 38 43 75 (¥
FEEH, 1995 RBETE FhBERFIE (B RARSE,2004) 4
FE R % BB IR 2> Lin % (1993) % L B
WIEHR T4 EEERIBEEROBREZSHME, K
B g% (2005) M ELE &M 8 B EBEZBEHER 108
AR ISSR #RICH#HAT T REZRAER. AXEH
RAPD SFHRic & R X 47 F#JL B 3 b g9 B &
EECEBEMYMN - EBEREEFHHAT T8
EEREME. FURERENFURIPMARE
EEX-BHRRMEEREMEIREX.

1 E+ W &3Y B RS HR

WAEFIT BT REEFEAKE S ILER
FAARPEEGELCEPILN ERHFEN T,
R RETEFEFTREEL 40 SR, KPR
7E 100 LA LA 28 #h, TR/ T HITEMNS
BIEAR A AN, EZBAETES HE W%,
BARREMTER 2R, HP—H6 %, 55—
11tk MRFEESBRARELREH, MATFHX

BHEL . ABEHNBEEREWRAGHE, M LT
FEFREES. MAZEL2S m U EHARA L
9%, INHREEZ KRR ABREFHLE H
EFEL,2006), XHFERHEBEREFRY.

2 MHMETE

2.1 LWHH

WAL R WA LGS 40 Sk, R EXY
B AR ST BB (B 7R S vk KR R IR BEIRES).,
BRREGBELOBT R . BETMATREET RN
RERShES, FRXHE/FET-20 CHRHIKE
FRF. AHRRETFEERFORESYECY 20 4
(W1-W20) , RE SRR WERN M ME, RER
58 RAR S (2000) B B BB SR EF
MELRME I BT SRS BB 0%, 15 18 BF 4 B B 0 A
WA TE 100 FERL Ry 5 80% LA E . B, BEVLIEER T
Ui RIE BB RN 22 MEE B C1-C20(F
REBIEILUFERELEWRM FRHERS
BRI AEEBE R 17 E,BRETRIPEAD).
2.2 XWAH*E
2.2.1 DNA 4 R 5% a RAR#HN CTAB &%
MEERR T 4 B9 &1 it 4R B DNA (BR 6 & %, 2008)
B 2 /9 DNA 3E4T 0. 8% A9 30t AW 58 A 2 K, 48 1Y)
DNA ¥ G5Bt 5 TR BRIy 606 3t 47
B & B B DNA K & 75 B K 230 nm. 260
nm, 280 nm IR FEME Azso « Azo » Azgo o FIH Azeo 11
B DNA B R BB Asso/ Azso B Asso/ Anso 89 L {H
TEH DNA BB 4.,
2.2.2 3149 it F Invitrogen 2 84 R 60 &
FEHLT 47 (10 bp) VLA FFAE B AR B R P &
H—> DNA # &, #| F 4k 8 PCR J Bi 1§ & i 47
Pk, RERYMOEN RS . BEEEY.2
SHBOEEWN 13 £51WHFTIA B,
S| 1,
2.2.3 PCRy A = Hmikn FMETe 13 &K
VLI X &R B B2 HHE & DNA #17 PCR i
¥, EFEH DNA REFMKEERBEE 20 ng/pl
fERMEMR . RBLEAIRNK 20 pL, K& 40 ng
#® DNA, 1U Taq E§.0. 2 mmol/L dNTP, 0. 4
pmol/L 5[#7.1. 8 mmol/L Mg** .2 L 10 X buffer,
3R PCR ¥ 5% ¥ & Primer & Invitrogen 4 7 UL
b HEH R MBI Fermantas A B 8 /= &, P i4#E
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FE 94 CHiAM 3 min,37 ‘CiB X 1 min,72 ‘CEMF 2
min, —PMER; BF 36 MEXR . ENMEFRCHE 4
°C 555,37 C 55 s,72 °C 100 s; F/ 72 C Zf# 10
min, ¥ 7 PEY600 & PCR 1Y Ei#fT.

£1 MERFARSEHARY

Table 1 Primer sequence and the number
of polymorphic loci

EHEHH
vaarn CN0T

Elk ks FFI5"-3") No. of .
Primer Sequence total bands polymorphic
bands
P11 AGGGCCGTCC 15 11
P12 AGGGTCGTTC 11 7
P13 AGGGCGTAAG 11 8
P20 CAAACGTCGG 13 7
P21 CCCGAAGCGA 8 8
P22 CCTGTACCGA 14 14
P28 CCGAACACGG 12 8
P45 TGGCGCAGTG 11 8
P48 TCCGAGAGGG 9 6
P57 GACCGCTTGT 9 6
P70 GGCGGTTGTC 13 9
P74 GAGCGATTCT 12 7
P79 GGTGCTCCGT 17 12

PHFEYRW. L 1X TAE JHEIKE WK, )
10 uL B =Y 7E &4 0. 5% EB i 2. 0 % 3 Ae
BB FRIK 2hAHG viem), KK DNA #R#
5 Marker:100 bp DNA Ladder, 4 FE7EE 100

~3 000 bp, 98 MBI AF]. HIEKGEREFA Gel-
Logic 200 R A REZ REHRBHRE.
2.2.4 R % 5 REH W F % PCR =YLt
Bk EiErNE — &% (DNA FBODEN - F
Fic, HAR—DSIESNR . REESFHIC
MEBERHALHERBEMNRE ZTHE: B
R, B HC0”, BEMB/WHRME R,

ZENEASEP) . BREESMAH L S0
RENESLP=2FMNE B/ NI EE.

EHEZHMENER 2 POPGENE32 ¥4t
B Nei’s HHE £ 5145 ¥ (Hoelzel, 1992) #1 Shan-
non & B 3% 1(King & Schaal,1989),

miEa A BEENE E. H NTSYSpe Version
2. 10(Rohlf,1994) B A {4 &) B9 A8 80 R %, I 1R 48
X2 R BUR F2EF B8 (UPGMA) Xt 42 4~k g
TREST KB ERAEA.

3 HREH

3.1 DNA K B+ U % 35 B 08 158 st P8 ok 4 |

BN BT R Ao/ Ao LI TE 1. 8
7% ,DNA =23}y 200~600 ng/mg TE, & 1 #
BER Rk MERER, B DNA K RRER
¥ KON — R B, (U D BH R BRME

B 1 DNA iR
Fig. 1 Agarose detection of DNA

EH MR RAPD RN EREMA K.
3.2PCREBABHE S

13 5=t 155 KW, 519 ¥ K
FWH 8~1T HAFCE1.E 2), K54 21,22
PYESMAESRIE 0%, FHEFLSTFEE
250~2 000 bp Z i, EEHHIA 113 K, EHX
HT72.9% . N HMEETUEL, FEERE 6 1

RERIC. 2452519 P11 M5 14.15 M &,
P28 [y % 10 M 5, P57 B4 9 ML AL P70 B %5
1L, P74 5 12 D ALE L, P79 M58 17 AN
H. BEBBNE —-MFERFIC:PSTHE 2 1M
H, XRVUHARHAARZHHREER.
3.3 mESHESH

ZRITRENERGE 2 FEER 1315
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B2 514 P11 X EEE 42 1 F 5 RAPD I 38 B (120 974 R 8% 21-42. RIFIZ D
Fig. 2 RAPD bands of T. crytomeriopides samples amplified with primer 11
(1-20. wild populations; 21-42, cultivated populations)

£2 BEERNREERNSTEA f
Table 2 The polymorphic loci of the wild and
cultivated populations of T. cryptomerioides

B SR BEHEAN BTN EHUR

E)ff_\lation Total Monom(?rphic Po[ymo.rphic HAr%

samples loci loci P (%)
4 Wild 20 47 102 65.81%
B Cultivated 22 57 92 59.35%
Mtk Total 42 42 113 72.9%

x3 ABEEBFAENMEIERENEEER
Table 3 Genetic variation of wild and cultivated
populations of T. Cryptomerioides

B ME¥  EANAE Nei’s#EH Shannon’s
Population Samples 4% P(%) ZHHE HE #5351
¥4 Wild 20 65. 81 0. 2001 0.3120
4 #% Cultivated 22 59. 35 0. 1911 0. 2946

WP 12 AN B NE EHNEEHER
65.81% ., MIEEH 133 PWEY L 2125
P, BEMNEESES. 5%, BFEBBHNEAAN
REORUBERHE . RYUECEBENTERHY
MESHER TRIBEER. Nei’s ERSHERN
Shannon’s G BB WE R HLEUMER - FLER
FRTHREBRGD . EFHENREZHEEHEE
HAK, RRAREZEENE-EBE LRBTHA
JER BB G SR, BIE BN MR RER 8 THA
BRENSHRTEH FHREGE. XILITBRIEESHF
HEBSHEACEBLEAABRFENRESHE.
3.4 #¥ UPGMA B#E S

F NTSYSpc Version 2. 10(Rohlf, 1994) 38 4
LR EO Btk 3E17 UPGMA R (B D44, M
BARERE Kk B BB ACMEF ERE 01K 455
REMNAFBHE, REAN ARG, XRAR
BRAmEEREZ AR B BREER, A

AREEHABRE,TREE B TREN I UHH LK
REFE.
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C-23
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C-25
Cc-26
st c-27
c-28
C¢-30
C-31
C-32
C-33
£-35
0-36
Cc-37

C-38
Cc-41
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C-34
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C-29

067 073 0.80 0.87 0.94
Coeffivient

B3 HEZEKREMN Nei’s 85
—¥ F UPGMA B2XH
Fig. 3 Dendrogram of UPGMA based on Nei's
genetic identity of the 42 trees of T.
cryptomerioides population codes
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By, RERMBEAETFMRBNIE. FR%ELH
BEEYTAEHRETRLE LK HEHE
MRS SBUEEEHME M ER YL EE,
MR T KM BA TR (BH%E,1997) ., #
W SRR E T, WX ER L6 E R 8E N
B KB HuRAaX. FHEYEELE—
MHENRF BEEFAK KBEEH . FHTFHDIRE
FERAD . AREANEBHHFS, R LEBE
MAFRENREZHENE, FEALBRHERBE
AEEEAERE/KVRBRES/RE. TFEBHM
BRERBBEZSMNEABEHELS N 65 81%
59.35%, B INEFAEFEBER) Nel’s R ZHEM
Shannon’s {§ 8.3 %43 5~ 0. 2001 1 0. 3120,
BBt (2005) M B E EE K 8 M E BRI 108 4
BAMISSRARiC#H T T REERMR, WEAT
BREHNESMATHE,P=70.83%. M 100 4
ST 4 &5, BALKE 24 KWL H P
VT RABEHET., -0 RAHBEERE
EFEETERE 84. W%, BHENNT RN
15.26% . {EAMFEBNERZ WL, ¥ E
¥. SHREIEBEELS, BREBBEARNRETR
I, Lin FQ993) HEMBIREHAT ¢4 18
BEREBHORESHE, BRMNESMEATS
R AP EEKFE,P=50.2%., SEKD, 5L
FBRESESELTERE KL, BETRETHYNEY
K. 5HHE N —%EY RAPD fRicH S5 £
HHE K E M, & T K ¥ (Metadequoia glyp-
tostroboides) (P =38. 6%, Nei’s XA B N
0.1305,Shannon’ s {5 B &k 0. 1921) (FEBE K
%5,2003) ;1 5 T 7K ¥ (Glyptostrobus pensilis) B
PPL=24. 7% (Li & Xia,2005), % F4 ¥ (Cathaya
argyrophylla) (P=32%) (FE /M4 %,1996), & &
FEH4 8 K (Pinus squamata) i PPL=6.45% .
Shannon ¥ %t 1 1 Nei $8 % H 4 % & 0.020
0. 0303k H B %,2003), BIELERNBESHK
A R FE N AR A AT, A M TR L,
XA R G B AZE N F R B BN b K B B
MERZ — EIET ARIE N2 BB Ay E
RN T-5938 5 B R, 5K B %5 (2007) 5 1
SR EHEMMHROEE TEMNESE.
BRI AERHARE ZHEER TRERE
B OAEWAREAFTRFESWMRIERIC, X LR
REF A EREAEERKFHRESLER., FREHY

BB ERERAMNERE R R ER,RIEERR
B FR B 60 R BT G R T B AR AR B iR 17 A
REEHARESHEERTHERRRA TXER
ELRAEREAT —ERENRERR, X
SHBEME TR GBEFEEERX.
BEZE—FE B FREY, B WL kIR
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BIRSL Sr TbE SR (FKH8,1995), B AZER R B
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L AVER 2 /N R0 L AR B IRGE , HAE 3
FPEEEL. STRESFEAFEENEENE
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—ANERFRE., BRELRE L5 WEMHHSH
AR —J A B R G
BELENS R T RBAERF, FIH RAPD
S FAMIC TR R BB IR BEAT BT, 0 T BT R
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