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HE
215 (Castanopsis hystrix A.DC.), J@5e} B s, B A K,
P TGN S50 AR . ANSLE H 0 &l i 1SSR 43 Fhnid . a8 e yAn
lERG[A] Ll rbcl N FPH) 2 S ent, MASEMEERRT 10 ML RZLHE S R
Fistf 2 FErE, I Heh A& mEAPIRIR T 256 0. FEELI0 4 R
(1) 18 3L TSSR A 10 MILFTLLHE W RSB R DT
SZIHf 8 2L HE TSSR-PCR B fEP BE 10 20 ul [ NAR R : A 60
ng, 1 U Taq [, 1. 5 mmol/LMg”, d NTPO. 25 mmol/L, 5% 0.5 wmol/L, 2
% Wt PCR #1441 94 CHANE 5 min, 94°CANE 30 S, 52~55CH
P45 s, 72°CHEMH 2 min, 40 PMEIF, 72°CLEM 7 min. FIH] STATIS Feil
AT IR RR B A AR RSP Ry E A s R 2 (0] i) 40 1 R G b, JRIE ki 10
N RAK ITES R
(2) [A) LR34
A ALY R L kg R W 20l S e W H) LR il A =AM B
MW, HEF AT A (AL B), LA A AT A& 2L HE R AE TS
WAL EA B XIMRFR S, o] LU L S H S a0 dE i R X TR
BEEGE AT BREGREHY A daRm BN AL By C D =ANX B
B, A X 0.38~0.44;B [X:0.49;C [X:0.57;D [X:0.81~0.92, A X3Zg
AN, ey 00 s AR A Y, HUUK R BN, g2 45y, Rm 52 A8 T 484 K B0
B, ANOHERERIEDE Y o B XA X FEUT (E A%, HLVKEE FERLER, JE 1 40
Wy WIR25 . AR, A . C XEGE R, JE1 &g, b
. sAEda, D Xk R N, 33 f&albay, HrhyEdb b =40
i, ATUUEERALRAE SR, e haEh—4%.
(3) rbel FER 7 H1) LT 43 #T
T PCR #8153 10 ANLLHES R rbel FER 4751, %)k 1.513
kb, JEF LA FR B M 256 bp~1455 bpl0 NHEN R 2 18] 16 AL K4
A5, ARFEAN 1%, 306 bp AT 634 bp Ab 10 ASZEHE S R BON TR
[dJ& 1Y) castanopsis lucida RAEMFIMAR S, v LAEAE 8 N 3 B
FELISSR BRI E —RBER I R 1 5 K EFE IR 28 castanopsis
lucida rbel PV KRAERGEAS 5, I HAR L RFERELE 426 bp Ak
AR S, SEVUSKEEH AL 3 AbBFEA B8 HE 9 M ARAELR R, He
B B 3N RE castanopsis lucida WA RAEE T, n]UHER

1
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ISSR Z3#r s — . =Rt 5 EEH castanopsis lucida Ak b ix8E0T .
BET BRI Z LR P A LS 4081, 16 AbBSEAR e 3tg e 8 AbZ 3k
BRIT 1A% 5
(4) AR a2 B s T
10 ANLLHE S R4 th) S I 2%, T 10:30 A1 16: 30 IA 35 &
W, LAyl e Gl R m, REEAERRK. HapE S E b
B, AR EERAK.
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Abstract

Castanopsis hystrix A.DC. is a kind of evergreen arbors having
many eximious characters such as : growing fast, excellent
texture, abroad acclimatization. In this study, inter—simple sequence
repeat (ISSR) . peroxidese isozymes. esterase isoenzymes. analysis of
rbcl gene sequences were evaluated for its potential use in the genetic
variability of 10 cultivars of Castanopsis hystrix A.DC., and then
combined with other physiological analysis, we can do a all-sides
research about these 10 cultivars of Castanopsis hystrix A.DC.

The mainly important experiment results were as follows:

1. ISSR analysis
Statis software was used to calculate the Nei’ s genetic
distance and a dendrogram was constructed based on UPGMA cluster
analysis. These 10 cultivars surveyed were classified into 4 major
groups. After many tries, we find the optimum programming of

ISSR-PCR ,and it is: template 60 ng, 1 U Tag, 1.5 mmol/LMg", d NTP

0.25 mmol/L, primers 0.5 wmol/L, 2%dimethyl formamide dimethyl

acetal in 20 p L reaction system. The proceeding of ISSR-PCR is:94

‘C 5 min, 94°C 30 s,52~55 C 45 s,72°C 2 min, 40 cycles, 72°C 7

min.

2. Isozymes analysis
Two isozymes (peroxidese isozyme, esterase isoenzyme) of 10
cultivars were studied by means of polyacrylamid gel
electhophoresis. The results showed that several basic isozyme
bands were observed in all cultivars and they have their own
characteristic  bands which are different from each other.

Analysis of peroxidese isoenzyme showes that these three bands

distribute in two zones (A, B), Pubei has one special band in C—zone.

Analysis of esterase isoenzyme showes that these seven bands
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distribute in three zones(A,B,C, D), and it is:A zone: 0. 38~0. 44 ;B
zone :0.49, Czone:0. 57;Dzone: 0. 81~0. 92. Bobai and Cangwu have one
special band in B—zone, Bobai. Cangwu and No. 2 of Guangdong share
one special band in C—zone. Pubei has three special bands in C—zone.
3. rbcl gene sequenes analysis
Trough analysing of rbcl gene sequenes acquired from PCR, we
find sixteen mutations in 256 bp~1455 bp, so the mutation ratio
is 1%. Compared to castanopsis lucida,between 306 bp and 634
bp, they have two characteristic mutations of their own, so it can
different from castanopsis lucida. Compared to castanopsis
lucida, Donglan.Pingxiang.Rongxian.No. 1 of Guangdong which belong
to the first group in ISSR analysis, all of them have mutations in
rbel gene sequenes. Pubei have three mutations comparing with other
nine Castanopsis hystrix A.DC., so we think it is very special. The
second and third groups 1in ISSR analysis are similar with
castanopsis lucida.
4. Physiological analysis
Photosynthetic effiency and content of chlorophyl are different
in these 10 cultivars. Of all, Pubei has the highest levels, Donglan

has the lowest levels.

Key words: Castanopsis hystrixA.DC.; genetic variability; analysis
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ISSR Inter— Simple Sequence Repeats 1 L DNA B0 R BT 4
RAPD Random Amplified Polymorphic DNA  FEALY 32 & *EDNA

PCR Polymerase chain reaction B A THBE R S NV

DNA Deoxyribonucleotide J AL AL R

Acr Acrylamide A W Bt e

Bis Bis—Acrylamide N, N H ORI i B iz

EDTA Ethylene diamine tetra acetic acid <& %YL &

PAGE Polyacrylamide gel electrophoresis 58 TAIMi BRI 456 e HL vk

EB  Ethidium bromide WAL LBE

SDS Sodium dodecyl sulfate T SR R AN
dNTP Deoxyribonucleic triphosphate ot SE AL AL T = 15 1R
TBE Tris—RREE MK
Tris Tri hydroxymethyl methylamine =R L H b
LB Luria Bertan Br7E Rk

CTAB cetyltriethylammonium bromide +- N b3k = F IR VR AR A
RNAas Ribonuclease A FHE % TR

bp Base pair Tl 3 %o

Kb Kilo-base pair T3

UPGMA AEIALAL -2
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% R RIS PO E DA (RS L, 30 P 5 ) (B0 B TR
P A2 53, AR 2 RERE « 2R 0B AR )t 2 A
LR REAL, AR ) SRS HE 5 s A7 4 A R,
FEHIRBL L B K R TR R R g s 1,
FE REIRBEI ) BLARSR . 7 L, WPR SR ) RS SEEF B 00 B ) T
B RERE N o R 2 FEPEDT TR R A IR ST R AU
(LTS, C AR R IIHERT A0 482430 LA R4 2 BRI
KUV T LY AR 5 RIS A SR A SRk 1 AR UL
PRI S, 3R BT FLERAE 8 b S St

RO % P 6 T R B A B LB I A S0 T B A
T S5 B AR, AT, A% CREHRD AT,
WK HEISE AR5 T, TEIRAE(F AR LTI, 6 H A
AT WA S o 364 Wk, A FIRIIE 2 RERER Ty 1
fE A IR SRS R, SRR T L5 SRS R HR . B,
OARZIITEAY: . AN, UL CHIRIDNA BRLER, #F 7 AR
SR L LRI TR 2 R B U
X
1.1 EYRESHEMRIAR

1860 ALK, B b/ 1R 10 28 ST R M O R B 30 DR
WA T RBAL 2 SR i TRV AL 7 (e R .
i AR AR IR0, W TR A2 SR M A2 5,
WO B ER KU £ 2 REPE I L 2T &7 2 L, LT ALkt
GURALL FEERATRIN. 547, HORIR . (H LU OBFTCR, BUAPER
KA AR WIEDFERING, JF FLACHE S RAC R TP, TR RS2 2
P e FIEBUAEAR 22 SR S I A 2 REPEAT ORI R S PER
BRPE . B, DUDURIR L PR RS 05 0, K6 AT HER 2 KI5,
FEMUALLHE . e P P IR 2 FEERF U bR T, LS AL
EREOAGIER Bk S B0, T o BEAS CAEE, el

6
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) RGHOARTEA L AR M BE AR S AL AL, X LR AR () AR A A N I
M REvE. FH R ShBAR IO S84 2 FEPELS T 19664, WIHUBBY 25 X} L e fh
REIALAR S () TS, &3 LAk N de a0 7 v o AR 4 ey, 21
S I8 2 1 0T 22 B 1) 22, 5 TR S R I o FHDINA. A% 1 R B 1) i 5k Gt ) T
€. FTLL, 4DNA HBE L[RG5 A R R R AR RUSRAR I, — DN EREZ MR KA T
Bttt B2s T B0EH G A 1) 2 SR A, AT L 5 W il 1 O PR A R R
7 o A T FEL UK B 8% 23 B A 6 1 S M il 11 SO A A, HE DR {1 5 il BRI R A7
SNLFERIOAAAE™ o BRI, LLAR 19 5040 S ok s L DR A S A7 AE 5 L8 T
B3 o S T B e 1 R BRI AT b e 2 RO, 1T S B 0B 2 e 21 B V22 A4
5 51 (1) 2% S K ~PAIRAS 22 5 [R) SRS R~ (R 553 S Ak i P B 8 D e W A 2 ik
MR8 Fo Ty H, BEAR A 2 R, B AMNIURE Ja 5 L B0 70 8t o BRI, S5 g 23 B
A PR, — R R TSR R 22 e Rl s AR 2 FE 50 B, 2014060
SEAR, AT B T Bt o stk 2 AR i AR v E s T AR, 3B FE XRTDNA
RNA [R5 FFRic BV L BTAR I o L IEASANSZ IR R BIRAS IR 520, 75 224
an g /b, TG T2 BEd R i, WAV AL A FINTE, B TR R
VLTS —
1.2 HFIRIERAEEYEESHFENRPRINA

RACTHE AR 54 45 100 14 735 5 00 DR L s A Py RE A 182 £ 22 R P B8 4 51
AU . RIRBFAAR R EE 2 AEVERE BEFN20 An S2 eR AR L T8 RARRIE
PEEF R B2 5 M, FLIE PRI 25 E — 8 17K Reah, RIasE A2 I
BRAEDNA ZKP bo 43 Fhnic il A A4 7= MRS ) S e 9 ()i 2 4%
PE, BEM At RGN . DU IR AE a5 K . ZAEPERR L, T BRI
BB N7 W FER, AT M X R A o 2 DR R A7 IS PR ERORE SR . AT T
ARG DA B % e HAT 10 2 R RN AR 7= ) e FE T i 24 A E A (i 2 %
[FINE, 568 TR ARAR I A R . T AR B8 AL & A A S | A 5 A 1R 5
Xo HEICEIF R T JL A TDNA 2500 Fhaid, EhE B 5
H =" 4EPCR 2% (Polymerase chain Reaction, ZAEEHE M) |,

RFLP (Restriction Fragment Length Polymorphism, PRI EGEY] B

=

N

Z &) . VNTRS (Variable Number of Tandem Repeatas, FJZR%{(H HHEH
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AL ) & PAPCR D51 R FE, WIRAPD  (Random Amplified
Polymorphic DNA, BEMLY M4/ 2 A&PEDNA) . AFLP  (Amplified Fragment
Length Polymorphism, §" 84 v BB 28N #1) 55 A7 bR EPCR 28 (Site
—targeted PCR) , #ISCAR (Sequence characteristic Amplified Region,
FEHEE Sy X 38) . SSR (Single Nucleotide Polymorphisms, SNPs) 2,
1.2.1 RFLP( Restriction Fragment Length Polymorphism) 4}#7

RFLP & —Fh BEAR IS4 bR ic, St B AN ISR & B B 520, 1
2 SOWEDNA 7KF 1R S, B A 38 s JE DR 201 %358 43 22 P R AR S (109 o (LR
DNA 5l 3 (2~10 ug) P ZRABLLRAPD (0. 5~5.0 ng) wifd %, £33
[y %A1 5 Ok 2 2 FLHE T AR, T P A ST A 22 At & BRTIRFLP S T
S — AN RFLP J&— IR AR MBI, 1 R (14 158 B 1] 745055 43 B )
ZDNA LU BRI A DDA ERET (3% 46 5¢ AR K MONTE S5 H) JH21MRFLP #£
B, XWNZZRINI6 AN RS54 Gy ARHEAT T 0, WFSC T AN AR DR 2 (R SR 2ok
Fo BIRIEETINI N1 S YL AARRELP A BAL SE AL 2 REVESM AT R B - T3
NEZ A Z REVEARH T 2, AN IR SORVE I SRR B R k0. 8 BLE; DUAR A
/INFZ (AABB) 1L = B (DD) Ay S A (1 it ol 28 v, 0f 2 Ff G €A 447 25 o 11 2t
o Z R, U0 /INZZ (0 B R AR = 5 IR R B /N 22 16 4 22 1 ) o 2
e /NF A LB D 3 AR, BIE DR A (1)t A% 22 FF 1 g vy, DS DR A o 22
(LAIDI£E) A JEie
1.2.2 RAPD ( Random Amplified Polymorphism DNA) 5 4f

RAPD JEPCR [W—HAZJE . RAPD W3] 22 5 ] K14 Fho7 A4 O
TR B e aE W) aE A A VR VL @A T g A ALk 2R
(deletion) ; @WI5IHI4S A AL rURNK K R Beami N 3 350 BE i 471 v
@F N R AR T4 =W KN RAPD 7 VA fRIE Ui L R4, {H 5RFLP
LA 2 2R3 BAERRICAH EE AT — AN K B8R B, BIRAPD 2 B AEFRI, ik EH
P THERI B 34T . RAPD 45 BLECAN RS i, (R SE it T2 88 1) 2 8 PELL 43
HERILL T 288 NGUYEN 26 FIFI40 ANRAPD 514615 AN/ N2 iR i) 544 %2
FEVEREAT T 404 . CORBELLINTFFHRAPD FriC#E4T T 4988 /INESEA Wit 1% 2 b
PERIE S, MRS R FIRAPD BRic o3 8 T /N 221 b B o (¥ 380 4% 2 R, 25 3%
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B, HEm 42200 4488 By, 28R BT 4, I A B2 AT 4
HN86% , BtikI24 AR IREAED. 21~0. 97 Z W],
1.2.3 AFLP( Amplified fragment length polymorphism) 4347

AFLP B384 1 B 22 Ak, 721993 4F thifir 2 RH24 5 ZABFAU. AIVOS &
JEFD R — R A IIDNA 22 MR RB 71 IXRN 795 () B B2 2 10 RE ) A
ZH SADNAXURE D) Z8PCR 47 19 )5 IR R Badb AT ik, HAR R HE I 41DNA. 28
BT 12 P DI XU D) 5, T B3 1 i RN ANEE I BT LR B, R v XU
3k (adapter) MEFEAEIXEEDNA 1 B o, T Jse— Al ek (R 5w o B, A
SAIDNAY™ B (RREAR o 45 Sk 7 91 LA B A5 AR 1) RIS AV A Bt A T 1D B A
By B 51 aE G005 PCR 513" R & AR PR T IR, PEPRAZ 1T R A
FBG ) Fr BEIX, SXAE At AT T L6 9 i 1 471 6 15 00 P A% HF IR TIC A 1) PR A1 12 Pl )
Fr BRI 1, 408 B i AR 1 2R A I e B HL U 43 ARSI o 5 At 4y R
CAHEL, BI45 4 TRELP FIRAPD & B D0 A, T bl s T 2EAR /> 5 DNA 44
Bl AT BiSouthern AT, AT B 1 56 A DNA K 75 5, W56 45 AR e vl
S, A AP IRAS KEAE S, 10 LRk , ARG, D, RS AT
Pl SUE 1% (1 2, G5t e B 1] (AR 4 St A 2 FEVE F 9. BARRETT B A%
VRIFIAFLP AR VEIE . TP ALK R A =1 . A/ ZARER SR s
L ZFEPE, 4 RARWIARLP X1/ 22 18t4% 2 FEVE IR SR B2 — PR A 20
Bk B BREM R K22 MBLATR FIHIAFLP HR VG4 43 KR S Fh (Va4 £
FEVE, B RGO E 52K, I 5 R DR A AAR e SXRFLP Arid LR, RIAA
AL Z5 18— 25, 1 HAAHAFLP 0TS0 KR b e 10 388 4 A e R ) sl I R 41 1]
W HAR.
1.2.4 SSR( Simple Sequence Repeats fEjAFFFIEE) 44

SSR JRFRI LA (Microsatellite) HiAR, /4R H2~6 ANMBRFELAL S 3EA
JP 4 HR I S A R B, IR RS I . B TR B R P fR
5T W v FR A A DR 22 e v S5 A, 7R R DR AL 5 T A D — b B 43 1A
WA, O V2 N384 B iR e RS ALEe  1iAk 2 AE )
PRGN 2 b BRI R A b AT R, AT RR U Rt
ITR R A, AR PCR 5IE I PCR 4 BRI 2 R0 o — A A ik
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