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Abstract Primula maximowiczi is a perennial herb of the genus Primula, which has excellent ornamental
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characteristics. It is important to establish an effective micropropagation of P. maximowiczii for its garden
application and fundamental scientific study on heterostyly. The cold-stored dormant buds of P. maximowiczi
were used as explants to develop an efficient in vitro regeneration system and the genetic stability of
micropropagated plants were determinated based on SSR and AFLP markers. The results showed that the best
disinfection method to the explants was 75% ethanol for 30 seconds, followed by 3% sodium hypochlorite
solution for 15 minutes. The suitable medium for induction was MS+1.0 mg/L 6-BA+0.2 mg/L IBA. The
induction rate was 100% and the induction time was 15 to 20 days. The suitable medium for multiplication of
shoots was MS+1.0 mg/L 6-BA+0.2 mg/L NAA and the multiplication coefficient was 4.77. The genetic stability
detection showed that, the variation rates of SSR and AFLP molecular markers were 4.35% and 3.80% in 5
generations of P. maximowiczi plantlets in tissue culture, respectively, and its genetic consistency was over 95%.
The results of this study showed that, it is an ideal way to preserve the excellent germplasm of P. maximowiczi by
tissue culture and propagation from dormant buds with low temperature treatment.
Keywords Primula maximowiczi, In vitro reproduction, Genetic stability, SSR, AFLP

IRFALRHREAL B (Primula)f #5108 “ A = K ” 2 —, et R4 500 &, o EZ4 300
F(FREMAANS S B, 1990). @t KHR 7> BA 5 B2 MBI e, AR RO EME, F A IIRK
R F(Primula vulgaris). £ {£4R % (P. polyantha)F1%k % (P. obconica)Z57E tH AL &2 #ks . IMBELER K
R A SRACHE YD, A KA SRR, I H B SEAER, MRS B AR IREEE
T B FEAEAE — RURFAE L R AEAE — B B S8 A 55 AR 8 0 A58 A ) (Franklin-Tong, 2008). i fig 1€ (P.
maximowiczii) ek 168 2 AE AR A, HRRAR SR, fECHEN, BA RIFEMENE, EEERIRER
W AAEZ R B M EIHMERI RN R, et TEIRA R 5 (B FIAE, 2012), 21 H FEMAEDH & A
PR BB AEMRARAE S ALY, IR T BTHA e R RARrIE, 1000 MR 58 7 VR ) BT R UK
Ko T340, BARTEIE 3 1 600~1 800 m [y LLidX, 7EV R XGNP 2, R RIME, 5] PR 32 s
RAFXERE K. PRI, AL —DRE . R IR AR AER BT AR B B BORR R, XA 5 N IR IR AL A R A
REA HERE L
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FRRGIEMN, HRFSEESMERBURAERSSE, 2011; 2012; KBITESE, 2012). JASGIEZEA 2
HASARANEY), 81 To P 4l AT IR AERE R I FI T A T AE MR R IAEA Y, o AS 1 00 R A BT O A7
F H

EH LA IR, SRR R 8 O SME AR BT B AR R TR R A A W A 2T B B KIIRIEIELE 10
HZBE 4 JHATIRIR, Rtk B RGZE, 7R TR R (0 PR AR 25 Pl RER I B 4%, 2011). SREEW
T HARBIZFE (0 JIH R AEAEARBEAT A [F)I TA) ORI AL 3, 25 2R R IR IR AR AR AR AE (IR AL 2 60 d A1 90 d IR 1E
FAE T BB U (5 R 4, 2013), RUMRIRZF 2 IGIR AL B #E 7RI AR KR B o BRI, AlSeox AR 1 Rk
MRS R AR BEAT -2 C AL ] 60~90 d Jo K HIAE AR 2 9 SME AR BEAT B AR % o DA R AR 17 4 28 D9 S A A
AR, REWRATHIAEE MR RIIEHSEAL. H4h, @i SSR 5 AFLP JHre U 455 e AL e e 1t
T 5 JIR PG 46175 ZH. 5 P A% — B0k o ST R AR I B AR IR AR SO M IR IR AE A% AL IR R A A
RERE ORAE A NEAE AR R AR BT, X 4R EAE BT S A i 55 B DA SAEAE ZRRIE AT B A A SR RV 2 T AL
AW FEA EE T .
1R 50
L1 AMEARHEER IR

FEA IR RN TR EE T, 6% K EBRAN KA 15 min RUCR AR, AMEMARTG YR N 58.93%, HER
IR PE RN K i I AME AL 7 5y 28 T8, WA, B ARG, ZRE AL 3% AR K 15 min
REIRTF LEEL R B ED (3R 1),

R 1 AR AR AME A5 Y RN G R K 5

Table 1 Effects of different sterilization methods on the percentages of pollution and induction rate of explants

Ab R 15943 (%) T2 H(%)
Treatment Pollution rate (%) Induction rate (%)
3% AN 10 min 86.67+10.41 Aa 58.33+3.82 Aa

3% sodium hypochlorite 10 min

3% SAERAN 15 min 66.67+7.64 Bb 48.33+5.20 Bb

3% sodium hypochlorite 15 min

6% SAIREN 10 min 71.67+7.64 ABab 40.83+1.44 Bc

6% sodium hypochlorite 10 min

6% SAIRAN 15 min 58.33+2.89 Bb 27.50+2.50 Cd

6% sodium hypochlorite 15 min

T A BIA RN E T RHR AL B R 22 573 2.2 (p<0.05); [Al—FIANFK S 5 BRI B 8] 22 5734 2 2 (p<0.01)

Note: Different small letters in a column mean significant difference at p<0.05 level; Different capital letter in a column mean

extremely significant difference at p<0.01 level



1.2 BB

HMERERN S (B 1A), BUEIEETH AR, 5d 5, SMEREEACH 1~2 NEEF, 20d 5, &4 1~1.5
cm. ZERERH, JHENREFE 20 d IS, 1T 4 DR 6 RRIEMRES(6-BA) G A KK T RR(IBA) M b4
&, REWEHAMNMCEEF T HFEFER2), Hl 3 SEIRHE(1.0 mgL 6-BA+0.2 mg/L IBA)Hi% 5 %A H
100%, P31 A 1.66 cm, H5FH sk AR . K3 R4F(El 1B). 1M 5 5(1.0 mg/L 6-BA+0.2 mg/L
2,4-D)f1 6 5 (1.0 mg/L KT+0.2 mg/L IBA)H & 7E 15 S AV B R E ST 4 MEER 2). 45 F T
B, EHRESEKRMAES, HHEK 6-BA SN H (kinetin, KT)X I AEE 2 1035 S 28 R 247 MAEK
R 24 HEFEALRQA-DEMR RIS S A WA K &K IBA. U4 K E 6-BA (3G HEEL KT ARG S
ERERB YIS EE LA A, BB S 2,4-D EBIAL &4 IBA W5k R (FLESHE A1 521
M, 2009, HE LV RFERIAR HARAL, pp.75-95), T RETEARARAEI S S o0 4 p % B RS PRI A0 R R 5
WK R4S, Hk, 3 553%30.0 mg/L 6-BA+0.2 mg/L IBA)KIRAEIE ZE (05 SRR, T

RIEVER) 2 23R KT SEEETER A KR 2,4-D X IRIEAE R 2815 S BORBUE .
R 2 AFEER A G AT 2 S 15

Table 2 Effects of plant growth regulator combinations on induction of shoots

Ab e T (%) - 847 i (cm) AR
Treatment  Induction rate (%) Height of plantlet (cm) Growth situation
1 84.00+4.83 BCDbc 1.2+0.06 ABbc TSR, Bl

Plants were stronger and green
2 90.53+3.56 BCb 1.48+0.16 Aab FERER G, fitt
Plants were strong and green
3 100.00+£0.00 Aa 1.66+0.13 Aa RS, fitt
Plants were strong and green
4 91.67+5.51 Bb 1.42+0.18 Aab RS, Bl
Plants were stronger and green
5 78.70+5.65 CDed 0.65+0.23 Cd BN, R, SR8
Plants were weak and leaves were small and yellow
6 69.43+5.61 Dd 0.94+0.23 BCcd MR, RS
Plants were weak and leaves were yellow
A B AU R/NG FRMCR AL IR 8] 22 57 22 (p<0.05); [A)— SR A K5 7 R AL HE 8] 22 5 1 2. 3 (p<0.01)

Note: Different small letters in a column mean significant difference at p<0.05 level; Different capital letter in a column mean

extremely significant difference at p<0.01 level
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JRENE SR 1 51 953(1.0 mg/L 6-BA+0.2 mg/L NAA) F3aF 35 d J&, ~“FImms 2 ¥05% 4.77
(3R 3), FEMRAEREAEL: . 7 S ta(E 10), RILHRARMIE 5205 76 2 5 13755(1.0 mg/L 6-BA+0.2 mg/L
IBA) I3 5E R B3 1 itk B T8 s 7K, M7E 3 5(1.0 mg/L KT+0.2 mg/L NAA)FI 4 5(1.0 mg/L
KT+0.2 mg/L IBA)REFRFE R I 45 SR B2 (R T A3 . X 2o UL A 0 24 R 6-BA MR AGAE 2 4l i1
IR TR KT M SR EE, EKERZELMRNAA)LL IBA MRURISLF, (HZESAEE; 14 40
FA R DA RRIUE R R A, ZR5B/N. A 6-BA KT (g tER, A5 o e ik il R £ 1
k. TEL LG, X BR AR ZE AR K R B MR A AR 1o DRI, 7RIS kb3

AR T ARG AR, ER FAE A KRS R I R AT
3R 3 IR A A AL FE AR 2R (1 R

Table 3 Effects of different plant growth regulator combinations on multiplication of shoots

b3 HAGH 2K SE T AR
Treatment Multiplication coefficient Height of plantlet Growth situation
1 4.77+0.45 Aa 3.47+0.31 Aa fEpRER G, Bt

Plants were stronger and green
2 3.87+0.30 Aa 3.84+0.34 Aa fEpRER G, Bt

Plants were stronger and green
3 1.70+0.70 Bb 3.63+0.62 Aa RS, R

Plants were strong and green
4 1.33+0.25 Bb 4.37+0.48 Aa RS,

Plants were strong and green
A B AU R/NG FRMR AL 8] 22 5 22 (p<0.05); [F)—FI A A K5 7 R AL HE 18] 22 7 R 12 2 (p<0.01)

Note: Different small letters in a column mean significant difference at p<0.05 level; Different capital letter in a column mean

extremely significant difference at p<0.01 level

1.4 1BA WX B W AR KR

ARG T, &8 IBA WK, BEMS (Lt INIEIE A AR AERR 2, BRI IBA LR i IBA
WEHAR T RIS S 1 SHBERFIMLLL 5 RIS 020 mg/L i, ARBEEAL, ~FIIRFEA
HRAHBEH S FEAK, 177 2 5 0.02 mg/L F1 3 5 0.05 mg/L ¥ 5 Ab 3 1)~ S5 AR AR 2% AR 4 15 72 550 i (17K
7E 0.05 mg/L I AR R 5, N 97.50% (R 4). B NERBEFRERFF 30d J5, 35 0.05 mg/L B 754K
A, 2GR, RAH. REZ . HEKRSGE D). ZZE0 TN, IBA KN 0.05 mg/L AER
AR, MU A A T4 A s %



R 4 IBA W U AR AR A5

Table 4 Effects of different IBA concentration on rooting of in vitro plantlets

b3 AR (%) IR PR (em) AR
Treatment Rooting rate (%) No. of root Root length (cm) Growth situation
1 80.83 +£5.77 Cc 3.35+0.65 Aa 2.12+0.83 Bb RAK, REZ, MOk

Roots were long and thin with large of root hairs;
leaves were strong green

2 93.33+1.44 ABa 4.18+0.76 Aa 4.02+0.67 Aa HRHDHE, B2, Maksx
Roots were thick and strong with large of root
hairs; leaves were strong green

3 97.50+2.50 Aa 4.30+1.17 Aa 3.97+0.46 Aa WAL, REZ, MOk
Roots were thick and strong with large of root
hairs; leaves were strong green

4 91.67+3.82 ABab 3.23+0.47 Aa 3.07+0.74 ABab MR, RBHRZ, Mokt
Roots were thick and strong with large of root
hairs; leaves were strong green

5 85.83+2.89 ABCbc  3.08+0.82 Aa 2.65+0.33 ABb HRHDHE, B, MOk
Roots were thick and strong with few root hairs;
leaves were strong green

VEr [ — BRI SR 4 B 1] 22 2 3 (p<0.05); [l — B AR [F) K 5 R 22 b B 1] 22 42 835 (p=0.01)

Note: Different small letters in a column mean significant difference at p<0.05 level; Different capital letter in a column mean

extremely significant difference at p<0.01 level
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1 JRARAE 2F 142 WA R B BUAEROIR DL
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Figure 1 Growth situation of plantlets in different stages in in vitro culture
Note: A: Vaccination at first day; B: Plants were strong and green after starting culture for 20 days in the third treatment; C: Plants
were strong and green after multiplication culture for 30 days in the first treatment; D: Roots growth situation after rooting culture for

30 days in the third treatment, roots were thick and strong with large of root hairs, leaves were strong green

1.5 MR AR B i A e s PR SSR 27l

K IUSE SRR, JAGAE 25 45 1 DNA JERRARAIZL T, 4R AR 3975 4 SSR Al AFLP PR TA71d
D7 AR R, AR A B 0. RIS A 3 4 SSR SIWIHEAT PCR #48, A AR 74
SUESR BRI R, SERRW, 3 X5 23 AL, 22 MRS, B H A 1
A, HUFARIS L — BN 95.65%, LB gL R MR
1.6 BRARTE A WAL R ML AFLP £ TR

DARE i DNA G BBREFIIES: 14 b 5, FIRBEVI=PIREAT T 0 Sk B0 04, 45 S R V)= 0
T34 S B A S B, W T AFLP KWl SRHT 6 6 51Kl P4t 51 4 4 40
AR AL, S BIPIA A 237 A, HAP AN E 9 A, RWIHRE TR 96.20%, 45H5 SSR
S TRMGE REE A, RS IR I (A R 1
2 0k
2.1 AME AR I RETEAE PR 7 A2 B RET

TERT NI IR, SRS AL T S22 I 438 . A AT FE R, 943 T AR kR, (R
BT RBEE, i R 3.8; LURRHHT B SIE S 52%, 1 LA A ORI HEAT V8 G4 32 U e 35
AR, 2011; KT, 2012), A LURRSIEL G AL B (6 R B R & 28 MR, 9
FILF] 100%, IR 4.77, AESEEINFAEE RIEA T . APFRLWERI, BA L IGR I w A
FRBRAE AR SR e, 2R SRR S, 2RI TN 5 S o K (G A 0 A PRI 2R 02 P B 75 B B o o
15d WILTFEABR, 25d FICAREAMEREE K BH2E, HRMMEKRSE, —AEEEEE, K
R AR I A R AR 35 AIE A AT i . IR AEARIR ZF 262 IR BLR , 2R R B R, WF T4
KE, IXGHNEFGS R, AR AR IR A T 1 B IR IR A8 2 KR 7 45 AE R R (5 R4, 2013), &
A BB P P 2 K 7 B IR AT BB . A TR IAIE B0 BB M PRBR 5 0 R MR HE 472 C b 38 60~90 d JiF 3%
FHARBR AT B AR 37, % i R HRA 00 L I P4 1
2.2 NRIEYIBEN R ARTE B A KW



TESME AT AR RS FE b, EAA L Z B BRI, FEARFRMR SRR SEKE,
M RER 6-BA 5 KT SFREM 7 T B AL AR RAMAL 4 BPEKE IBA. 2,4-D 1 NAA 55
F AP AR (FLRIE AT E, 2009, P E AR HA L, pp.75-95). AR FC LTEAN AR
Wik b & P74 22 R 115 5 45 B, Morozowska Fll Wesolowska (2004)% ] 2.0 mg/L 6-BA+0.5 mg/L 2,4-D
L 77 6 B AE JURC BE AT 2R 15 5 s FIOCEESE(2007)2K H 1.86 mg/L NAA+ 0.2 mg/L KT Bt 75 %) A5 4 -5 (P.
forrestii) 34T 2 75 5 5 S F%; Sharaf %£(2011)%H 0.2 mg/L TDZ+0.4 mg/L NAA Jic 77 %} P. heterochroma
BT S SR 7R, XA MR T EEAF ARG B AR T & H RN E SR . A5
SRR, AR A 22 I AR AL B 2F AR R S M IR AR R IR S E R A RANE, R B IRE T 2
MS+1.0 mg/L 6-BA+0.2 mg/L IBA, HFEE:FERC T /& MS+1.0 mg/L 6-BA +0.2 mg/L NAA; 6-BA X R 5 1E 1)
FEIRREERTHEHAS, 24-D LA KT AEMESRPRMLT IR . 28, 2RI KT ERIEEF 1R
BT FIE A 6-BA; 14K IBA A NAA Lt 2,4-D BiE A THRARTEM P AERE %

2.3 FRARAE 4R AR AL B T RO Rase

LB IR R AT T BHURORAE « PP 2 DA RIEAT B0 S P B PRI AT B, (R IER YA R S LA
7 I R rh S ARG B A AR S, B0 3 SR 2R AR A T R S (b [ SR, 2006) LA K A BEAEL I 1 AR
(AR, 2007)55, X LAR T 0T RERC AR PR, B2 S BRI o mT DAARHE TR A 5 55 200 Mk 1% 2 F 7
WA TCTE R AR S, B W] LR R 3 F A e o 25 i AR MR AT R, » P AR e BORPREE . iR, Rei
PRE AR 32 N, A44% RFLP. SNP. SSR. ISSR #1 AFLP 2537 R (% #14%, 2010; #8452, 2016).
AHFFER A SSR 5 AFLP 80 77 V200 I Fi 46 28 (0 8 1A 77 2HL B vy EAT 38 A A g MEAGI, 7 v RO A 45
RART, HZ W DA IR A8 27 SR IR 2L v it A — BV, 8L S, 1B IR IR TR L5 v AR 4R AR
5 AR E MR R, RS BUF I CRRFFI RF I, 8D X J5 SR FL R . ACHIE SR EAE — B R I R 5
M7 — AR R RAF O R T BRI s, A R AR BRI R F R T R B
3MRLE Tk
3.1 Bk

K CREANRIRII R A REFERAR T 2014 4F 10 HHI# 22 -2°C 19 FEh 2 R AR T 60~90 d J5 (K 2A), HH:
FEbR, HRIE R 2R (K 2B), DIBOL R % 0 10 B R AME AR BT 15 9%« 50 R H MS AR A HE 77
B, InEE 7 /L, pH A ZE 5.8~6.0, 118°C K 18 min. 55718 E N 25°C, HIGKT 6, SLHBIREE 2 200
Ix, JERERT PR RIES: 14 h (R 255, 2012).

32 SMEEHE



K LR AR (R IR IR AL 28 L BRARER (P 2C), FAVRVERS AN B SRR Va5, AERK R e 30 min, 7E#ES T
TEG A 75% CBRERE 30 s, JCR/KMBE 3 UG 05 3% KX EBRNALPE 10 min A1 15 min, DAL 6%
VCRBRANAEFE 10 min A1 15 min, Ft 4 NS BRI THRAE . SR B AR e T 19 (B KMk 6
W), ELHEERIES R OIBCERE S, BN 1.5 cmx1.5 cm (78, MIEIHE ARG FREd, AR
[ B AL R R 20 R, AR 2 MAMER, B 3 k. ARG 2 d A0SR | RIS B R 2R, 20 d JE S U
FHFFR,

K 2 IR TEfE R S 28

T A WA RAFIIRAEAE; B: 2F; C: WA 12

Figure 2 Plant and buds of P. maximowiczi

Note: A: P. maximowiczii plant stored in cold storage; B: Buds; C: Buds after being disinfected

3.3 BEhHEFR

R R T SO IR 2F EAT I 7, RS K AME M B A R B SR R R TP (R 5), BRI
[FAMEARE D (3.2). BHRIEER 2 MMER, A 15 1, 20 d JE4HE SRR
%5 BEIE, WIS AR R R AR A

Table 5 Different growth regulator compositions on induction, multiplication and rooting

WeEEG S R BN IREERIC )T (mg/L) FEPA S FRIR L )T (mg/L) AARFE IR IR HL T (mg/L)

NO. of Growth regulator compositions on Growth regulator compositions on Growth regulator compositions on
treatments  induction (mg/L) multiplication (mg/L) rooting (mg/L)

1 0.2 6-BA+0.2 IBA 1.0 6-BA+0.2 NAA TR

No growth regulator

2 0.5 6-BA+0.2 IBA 1.0 6-BA+0.2 IBA 0.02 IBA
3 1.0 6-BA+0.2 IBA 1.0 KT+0.2 NAA 0.05 IBA
4 1.0 6-BA 1.0 KT+0.2 IBA 0.10 IBA
5 1.0 6-BA+0.2 2,4-D - 0.20 IBA
6 1.0 KT+0.2 IBA -

3.4 B

SMEMRAETE TR IR TR 15~20 d, FEVR S RM AVMICE =L 1.5 em 724, R LU0 TR B i
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FREE T S FRCGR 5), WA 3 AN, AL 10/, EE 3 K. 35d JESiHEE AL el
AR
3.5 MR EEFE

KA 5 FASFAEAR B IR0 WA ZFBIAT AR AT, BRI N CHMER VSN, 71N 0.02 mg/L. 0.05
mg/L. 0.1 mg/L VA% 0.2 mg/LIBA (% 5), BN 10 i, ER 3 K. fEFESFILEKE 3~4 Fer, 7
BB AN ZE, B AR IR AL, FRMERN 2 D4IEF. SRR 30 d JE G RIBR A KR, AR AR
FIAEARZ
3.6 AR WAL 2 A SSR A

R EL: 28 60~90 d VA VRALFR B MR, R ZF, IRGo fr, TRERS h TR LR A7, 1E 9B ¥k DNA
AR RE: HUF) —RAR I AR R SR N AME AR, JH 5 /53R 2 MS+1.0 mg/L 6-BA+0.2 mg/L NAA §i3¢
B FHHTES, B IMIBCEEEAA R R IR R R S R, 230 d 4RIk, AIRAFIFE B T P BE R X
30 AMERR, BULHTEE AR AR A S5 50 DNA 4B R RIFA LB 31 MR TS L e
o

DNA 2. FH RIREYFEF A DNA SREGAFIE O, HE), X 31 AR IR 41 DNA,
FIT SSR #1 AFLP Fric /347, FIF 1%M IR HEEAT s dk, RIS HLY DNA 465 Jof TRk, K%
1) DNA FE 5 R T-20C R & .

SSR AN - | PR AE s At b o i ade H A B A 22 A5 PEL RUHD 3 % SSR 514 P2 P66 55 P74 (Ueno,
et al., 2009; Huang et al., 2010)3F/T 18 A& — AN . AR FIH FAM. HEX 255 644 kE%F SSR IE A 514
ST M AIARID, SRR C 2 AR 75T Z AR SR . PCR PPI2Id 1%35 e bt ke FL vk
G 5, BT B K, Wik DNA 2 HT X ill, Gene Maker V1.5 HEAT BURISCEEFI 34T, Git4 14
Fr B RN B AR Ko B8 A I ) Promega 24 B (3 ).

SSR X MAAZ M R: 0.5 uL Mg*" (25 mmol/mL)+1 pL PCR buffer (10x)+0.4 uL dNTP (2.5 mmol/uL)+0.2
uL EJFSI#9(10 umol/uL)+0.2 pL RI#F5I145(10 umol/uL)+0.5 puL Taq (5 U/uL)+1 puL DNA f#R+6.2 uL
ddH,0. MNFEFHN: 95C 3 min; 94°C 30s, Tpn30s, 72°C 30s, 30 MEH; 72°C 7min. 514/7%1: P2
EW51%79 TCCTATCTGCAAATACCAAAGTCA, i 51%8 AATTGGGATGCGGAAGAGT, iR/Kifi i
N 56°C; P66 L5918 ATATGCGGTTACAGTAGAAA, RiiF5| 48 TAGATGGGTAGGTATTGACG,
BKURE N 57°Cs P74 L5518 TTTCAGTCGCATATCTACAC, FNif5|%~ AACAAACAAACC

AGCGAACT, BKiRE N 53T,
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3.7 HETHB LR E RN AFLP Rl

AFLP il A #H 5 SSR A4 kt—35 . 356 i R H NEB A ) (). FI AR 1L I8 H A 4 i o
i35 (0 5 AT R (R 5, 2008),  ELAAIRIG S IR

(OEgYIZER:: KA Mse T A1 EcoR T #3F BR il 14 A V) Bt AT XU Y], EcoR I adaptor #1 Mse I adaptor
FELkH & EMIE. RFKEERG G 1E PCR A 95°CAEM: 5 min J5 345 . [RAR R ERFL 20 uL, # & ik
ARG G, BT 37CHABRGRE A T IER 14 he 5ERE, KP=YEHT 1%5Ra bR R ik, K
VIG5 K RN 785 B VI = A7 T 20 CORE % H

fig 1)K . 0.4 pL EcoR | adaptor (5 pmol/L)+0.4 pL Mse [ adaptor (50 pmol/L)+0.1 uL EcoR [ (20
U/uL)+0.2 uL Mse I (10 U/uL)+2 pL T, Buffer+0.4 uL T, Ligase (400 U/uL)+2 uL DNA #ii%+14.5 uL ddH,O.
197 5)(5'-3"): EcoR I adaptorl 5% CTCGTAGACTGCGTACC, EcoR [ adaptor2 5|4 AATTGGTA
CGCAGTCTAC; Msel adaptorl 5|4 GACGATGAGTCCTGAG, Msel adaptor2 5|4 TACTCAGGACTC
AT.

Q)T 3G EEEV) YRR S 65 F T T RN, R 1% B IR REREIAE 60 v LR T HIJK 1 h,
R TR S84, KA I T ik ey 3.

iy WA %: 1.2 uL Mg® (25 mmol/L)+0.2 pL dNTP (2.5 mmol/uL)+2 pL Reaction BufferV (10x)+1 pL
MOOV (10 pmol/L)+1 pL EO0V (10 pmol/L)+0.3 uL Taq (5 U/uL)+2 pL itk DNA+12.3 pL ddH,0. Fild %
SNFER: 94 °C 4 min; 94 C 30's, 56 'C 30's, 72 °C 30's, 30 MEH: 72°C 4 min; 4 CIRAF . SIMFHI(5'-3"):
E00 5149 GACTGCGTACCAATTC; MO0 5% GATGAGTCCTGAGTAA,

QUREFMY 1. EFMHY BN 20 uL MRBIR R, Y BP0 F 30 fi5, Mg BN 1.1 pL. FIH
iz ) 6 XF 51 ZH A (MR5s, 2008)33E47H 19 : MI19E36. M19E38. M19E41. MS0E42. M50E44. M50E46.

5197 %51: M19 5% GATGAGTCCTGAGTAAGA, E36 5% GACTGCGTACCAATTCACC, E38 5l
¥ GACTGCGTACCAATTCACT, E41 5% GACTGCGTACCAATTCAGG, M50 5% GATGAGTCC
TGAGTAACAT, E42 5|%) GACTGCGTACCAATTCAGT, E44 5% GACTGCGTACCA ATTCATC, E46
5% GACTGCGTACCAATTCATT.

(4)K FH 9% Hehric 2 B PERIN 7 VA3 T AFLP 285485, I FAM. HEX 2598 644kl AFLP 5(4)
H M19. M50 8% E36. E38. E41. E42. E44 fll E46 FE A St AT B AbRC. FAAT77: 5 SSR i
MF7VEARR .

3.8 BEAHE 551
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15 G2 (%)=T5 G R AME R B 56 A ME 1 2 < 100%.

P53 (%)= 4 HISME A B 656G S A 2 Hx 100%

YRR VE PR G LR

AR AR = AR e B B P < 100%

KH Excel #EATH#E1C5%, HKH SPSS18 551347 43 #r(Duncan K55 J7 % 73 #7)
YE& TTmk

PR B e 58 2 2 AT FU R S A0 BT AT SIS T RIPAAT N 7 Wi e BRAEE 0 B, 18 SIS I B A
s R H R EE LSt TRt B, WIXXCEESBS. SRR SO R R R
AHIUA
gt

AHIE TR A R R AR 55 9 L BT 6 B B(2015ZCQ-YL-03) M H & # it 20 0L 75 A A T Xl 35t H
(NCET-10-0231)J& A ¥ B .
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