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ISSR-PCR BBk % » 3F Al AR AL 89 B4R R AT LA AL i) e 45 5 e, &R A9 .20 pL
ISSRPCR Ktk % ¥ 54 Tag DNA %48 1.0 U,dNTPs 0. 2 mmol » L' ,Mg®" 2.0 mmol » L7, 4%
# DNA 45 ng, M 45 £ ISSR 314 ¥ ikt 11 & 2 W51 4, R A H ikt 2 55105 14 Bk
ALWMMAITT ISSR HAE SRS, TR 85 £F, AP SIMEWH 57 4,5 67.06%;
4B IR A LW BB BB AL R BT 0.375 1~0.725 2, F 345 % 0.541 6;i8 3¢ UPGMA #
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BTERN,LEAES5REES LA —THME,
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Reproduction Characteristics and Rule of Lilium brownie var, viridulum

LI Rungen,ZENG Qiaoling,LUO Xia
(Department of Life Science and Resource Environment, Yichun University, Yichun,Jiangxi 336000)

Abstract; Lilium brownie var, viridulum from Wanzai was used as test material. The effect of stigma receptivity,
hybrid index(OCI) and pollination way on setting seeds was studied,and pollen tube extension was observed by
fluorescence. The results showed that Lilium brownie var. viridulum could be pollinated in a long period of 10
days from the day before that flowering to 10 days later, specially during 4—6 days after blooming. The pollen
germinating rate was the highest during 1—3 days after blooming. Pollen-ovule(P/O) was from 3 673 to 4 670
and OCI was 5. Due to the breeding system of the obligate outcrossing,the pollination medium was necessary for
Lilium brownie var. viridulum to lead to the successful pollination. Pollens from the same flowers were accepted
and grew seeds. Pollination by cutting stigma contributed to the reproduction,

Keywords: Lilium brownie var. viridulum;breeding system;pollination;pollen tube
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PR IR A 1 0, TR T 13 iR < 22 b ist A% 2RI
BT ST I o o L ARGE . AR K . BEE SR E 2Pk
AW Aess oy M2 T EZH B ANTIAOR, T 6
REZRIIE N, 5 8L R, BEE JT 55 A i 9 191 A
K5 iR 22 BREPAE BTGB ) T B RR , R 1 fl
SR R R R FZ I L ORI A T T S TR R
LA ),

FHI W 15 2R BT 2R F DNA 231
PRICHEARTF BoR S8R B H L E#7E DNA /K B
W Fp B R 5, 5EERIES . M. LA
TR R — R N B AR AR DB .
B DNA 4 FHricHi R E AFLP.ISSR.RAPD,SSR,
SRAP.SCoT %, ISSR DNA 4 FAric A & i
TGRSR IR K ZIETKIEWICZ % F 1994 4
7E SSR A BIFER_E A B HAZ DR E PCRL
Wi Bk SSR Z M FPF. i SSRIFFIT 2
FAE TR FE A YA b A S R, IR
S B N AT Z 0 2Z R . ISSR 4> T ARid
ARG H T RAPD ARG &, e iR T SSR Al
RAPD ZEpRIn B AR B — L85 5, A 4R 1F a7 B A
Pod RS R R AR, KR ERE RS
PR BB IZ N TR IRAL Z R 20 R

Mes BB G M D K B st L R R ARt o AR
H AR A ISSR 43 FARIC AR 4 0 5 iR
& 22 RS B i) B HC B R ) 1845 2 REME HEAT 40 A,
B RELRMERERENREMETEE
-
1 #Rl5FH*E
L1 REae
R 14 AR IR E ARG BT B E

JKIT4A 2 A~ Bk (BS1.BS2) , FH AT 22K A AR R4 IX.
5 ABAMR(ZI.Z)2.2)3. Z]4. Z5) » B MR AL B4 2 B
KeE 5 EKR(NYL NY2,NY3,NY4,NY5) , BAp i
B¥HT 2 AR (HLL HL2) , B NY B2 MAAER
HARG X Bk A 2B K 5 4R ) Bk (R4
RAERE 1.
L2 REmk

121 DjEeapkitid DNA R RAJLR
St R A PR R BT R ) B P 4 DNA B
B BUAT SR iR S 2 Bk I 4 DNA, H 12631
EVESERC AT I DNA (5880 , FIEE i 5040 FT WL 43
HEHCEETH 7B DNA K8 B R 26 5 # B R 41 DNA
WHEHZE 20 ng » pL ' RFEF—20 CHkFEFHH.

*1 SRELMERERER
Table 1 Samples habitat information of Hypericum attenuatum
JEH#E Ke k4 i e
Population East longitude North latitude Elevation/m Biotopes
PR B 2 B E (NYD 126°28'25. 86" 43°57'10. 89" 226 B
T ZER BRI K ZD 126°06'11. 54” 44°02'56. 68" 340 IIER
BB YT A% HE AT (HL) 129°22'23. 37" 44°35'29. 81" 560 %3
HHA A LTS E R AKIEHEBS 127°47'1. 08" 42°31'0. 05" 735 =33

1.2.2 ISSR-PCR R K RMESL 5 e
Ly fiR 5 22 Mk ISSR-PCR ) fi A2 S Iy A 3% o 62 M1 2
RZ 5 EZENE (Tag DNA REHE.INTPs Mg™" |
TN DNA MR BT Ly (4°) 34T 5 IR 4
KFIEAZ L5 (R 2. BLNYL B4 B, D
UBC836 #7514, 2R F 20 pL #J ISSR-PCR R
ERPEREAEER S M5 B EFH 1 <APCR
buffer, A1 ddH, O #h58. SRBIARFF A 94 CHIE
M 5 min; 94 CAEM: 1 min,49. 2~53. 6 ‘CCRI[ES| 9
BAIEREAR, L3 3B K 45 5,72 ‘CHLAH 2 min,
42 AMEFR ;72 CHIEMH 10 mins4 CHRIE. PCR ™
YIHE 1. 5% BRBEAEEERE LA e vl Fi D 3 V
cm ! HU KSR TEBERE AL AR 2R GE LR U 30 2 L AR 4%
RS R LA MR SRR R AR A

1.2.3 5l¥ME AW ST RA LR
fE#y ISSR-PCR J52 i 1A 2 , AR 4% BF 48 L S K 2% UBC
AR ISSR 514550, A T A TR R
e BR ARG B 45 255 [ i1 T i vk, B Y g
ZMEW ZSMR TREENS WA T ZIRE 25
& ST
1.3 TEME

ISR S| 4 ISSR-PCR [ B Uk 25 47 , 8 Ho 5%
TR — IR, B RIE A 1, TSR 0.
L4 a0

FIFH NTSY-pc2. 1 B FEARFRIE L R4 22
Wk R) Py 8 A& A B ZR 40, L 28T # J 26 : (UPGMA)
YEBRZ ST,
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x2 ISSR-PCR IE X 32 8i& it

Table 2 Orthogonal design for ISSR-PCR
. 2 Factor

w7 Tug DNAR AT dNTPs Mg+ 31k DNA #tft

Level Tag DNA polymerase/ U /(mmol « L™1) /(rnmol « L™1) Primer concentration/ (gmol « L™1) DNA template/ng
1 0.5 0.2 L5 0.2 30
2 0.5 0.3 2.0 0.3 35
3 0.5 0.4 2.5 0.4 40
4 0.5 0.5 3.0 0.5 45
5 Lo 0.2 2.0 0.4 45
6 Lo 0.3 L5 0.5 40
7 1.0 0.4 3.0 0.2 35
8 Lo 0.5 2.5 0.3 30
9 L5 0.2 2.5 0.5 35
10 1.5 0.3 3.0 0.4 30
11 1.5 0.4 1.5 0.3 45
12 1.5 0.5 2.0 0.2 40
13 2.0 0.2 3.0 0.3 40
14 2.0 0.3 2.5 0.2 45
15 2.0 0.4 2.0 0.5 30
16 2.0 0.5 L5 0.4 35

2 HBRESW
2.1 IEACSEHESR

1 A, 16 N ERABEHA A Y W,
HAWHE EFREWEET B A6 1.2.7.16
IUE 149 144,404 3.4.6.8.9,.10,11,12,13,
14,15 F 2~4 8%, 5w B85 A B A 5 ¥ 3
BURBAT 6 &Y 1A . 2R ZAT I, R
FERRNAZ .

2.2 BlYik Y Y 2

45 5198 11 2519 m 438 v i B 5
LAMRIF S, 11 551 9B KRBT 49. 2~
53.6 C, ¥R kIR H 52.3 C(E 3,11 %519
PGS KU 200~1 600 bp A5 (B 1.2), L5718
85 44, ZMEA 57 &, P AT L
BHETHE N X B UELWETER
67. 06 %6, HrP 2 2B i 9 2 51 4 UBC807, 231
H 11 2574, 2840 H 43R 100. 00% (] 2).

*3 ISSR 5|# R EF EER
Table 3 ISSR primers and their amplification results
Elk/E Elk s 2] B P BN EEMEENH EEFTENE
Primer code Primer sequence Annealing emperature/ ‘C No. of bands/ %  No. of polymorphic bands/ &  Percentage of polymorphic bands/ %
UBC807 (AG)sT 52.3 11 11 100. 00
UBC816 (CA) T 52.3 6 4 66. 67
UBC822 (TO3s A 52.5 5 3 60. 00
UBC823 (TOsC 53.6 8 5 62. 50
UBC834 (AGsYT 51.5 9 6 66. 67
UBC836 (AGs YA 52.0 11 8 72.73
UBC842 (GABYG 53.2 6 5 83.33
UBC844 (CDsRC 53.2 8 4 50. 00
UBC855 (AC: YT 51.5 6 4 66. 67
UBC864 (ATG)sg 49. 2 7 3 42. 86
UBCH00 ACTTCC(CA)2 GGTTAA (CA); 53.6 8 4 50. 00
¥ Total 85 57

HE:R=A/G;Y=C/T,
Note;:R=A/G;Y=C/T.

2.3 FEF ISSR-PCR [yt & ZREE ST
R 11 &5 993 B ISSR-PCR B, 3k 4571 1%
AV ) Z TTEAR TS [ b X 15 4 228k (38 L AR L
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7F:M % DNA Marker, F[&;1~16 SHIEELH A 16 AL,
Note: M,DNA Marker, the same below;1—16. The 16 treatments of orthogonal test,
B 1 ISSRPCR HEk&ER
Fig. 1 Electrophoresis results of ISSR-PCR

M NYI NY2 NY3 NY4 NY5 ZJ1 ZJ12 ZI3 ZJ4 ZJ5 HL1 HL2 BS1 BS2

2 5|4y UBCB07 B3 &R
Fig. 2 Amplification results of primer UBC807

x4 ANERSLBERNER 7], B RGO R B UL 1L X RS 4k 2 R4k
IR FB LIRS AR EES 5 2 MR BS,E 31
Table 4 Genetic similarity coefficient and genetic distance of ﬁ% HL’/E\:':P BS —'::l‘ %_‘%E/‘J;ﬁ %{9\&%& HL —'::l‘ %
4 populations of Hypericum attenuatum —RIEZ XL RIUT, VLA H AL B X S R4
SREER o w m | AMEGRIEESARAEm,
Hypericum attenuatum
NY — 0.725 2 0.412 3 0.602 3
HL
7] 0.275 2 — 0.522 2 0.612 2
HL 0.588 6 0.478 1 — 0.375 1 — BS
BS 0.397 9 0.388 3 0.625 4 —
T AR EE i A A LR A TR A R BRI R . — Z
Note:Updata mean genetic similarity coefficient and underdata mean genetic
distance. ——————N\¥
0. 446 9,NY %‘[] 7] I‘Eﬂ E‘Jiﬁ'f?*ﬁ'ﬂj%ﬁ%j{(o 725 2) , 0.36 0.51 0.66 0.81 0.96

BAEALL 52X Genetic similarity coefficient

WALPEBS £ /N0, 275 2) , HL 1 BS B33 % A1l 2 5k
]/N0. 375 1), i fE B B R K (0. 625 4), 4 R
S EREE) UPGMA R2HriniEd 3 B, o] I
LR e hn] 4y R 3 ANREE S 1 AR NY A1

B3 417 ERELREHNERSN
Fig. 3 Clustering analysis for 4 populations of

Hypericum attenuatum
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MRAEAE S B B B AR RO 14 NS iRE 22
Bk ¥k 47 UPGMA 3R 2843 17, /1 & 4 o 40, LA
0. 497 FBME, PR 14 43 BRk AT R 3 ANEHE. 6 14
B AT LA oR 2 SR 40 B B 5 A NY Bk s A
7] BARAR 5 2 ANEER 2 A HL SRR, 56 3 4
Rl 2 4 BS SR AL, BB A BB R A
AR R, a0 NY3 5 NY1,HL1 5 HL2 %, dhfsk
BAPR BB AEAR IR, 0 04 5 7203 45, Ui BNk
RIBE AR IR SE 4 h U ERIR B e

NY4
NY2
NYS5
NY3
NY1
VAK]
YA
ZJ2
ZJ5
ZJ4
BS1
BS2

e L2
!

r T T T 1
0.46 0.56 0.67 0.78 0.88
BEAER LA L Genetic similarity coefficient

B4 BEELk 4 HEMEBESH
Fig. 4 Clustering analysis for 14 individuals of

Hypericum attenuatum

3 itig
3.1 ISSR-PCR J Ak & ik

ARk Y ISSR-PCR 4 2 i & &R AR, i
AR R AL 2 F A ISSR 20 T-FRic AR B Fh
L 2R RTHE . B AT, ISSR-PCR 0 & F A4
T FERERR RS E R MIER L 2
FORTEREE SR ME TR — R —PFFEX PCR
TR A Z AR, o B AR TR G 2 0 SR B, S (SR />
TR KB AL T IR BAS , R R 3 T 4% N &
2 (B A EAE A mT LA -4 3 ISSR-PCR %
RNARES IR ERT AR IE E AL B0
TR FIEACSL I8 0] 5% 5 Bt 4 228k ISSR-PCR [ hf
WA K Tag DNA B 4 . ANTPs, Mg?" | 5] 4 Al
DNA AR ¥ AT 4 K IER AL, 368 T
BAEM R B ARZR, B 20 L R KR FEE Tag
DNA B4 1.0 U,dNTPs 0.2 mmol + L', Mg*
2.0 mmol » 17! ,DNA H 45 ng.
3.2 KHEIWKX GRS 2R IR A

ZIRB R g EF A ISSR 4 FAric AR R K
B X 5 iR 4 22 Bk A e IR AR 5L SR )
ETH A S MO GE T A T FEE S 24 S He
XIS 2EECR 5 AR TEER
HAR BRI X R 5 2 B3 4 22 Bk 41, R A LT E8 KT
BRE 2 RS 228k

x5 EHEAFESRELRFRATMS
Table 5 Survey sites of wild Hypericum attenuatum resources in Jilin Province
T /M Ak
No. City/Prefecture Specific location
1 FHp AE XARTIL 22 R A AR X B A TR DR UG T 2 KK BN 3 ok 5 B G B WEU/INATE A P8 B AR 2D
2 petiani] I B (KA RH W IR FETE KA SN R £ KM SBCE (TR R ED
3 Sl LR WA F WD JLE R GER S FEFEERALD JELH EMR WL LD B IR 20 = A BT R bW
4 FEDIHIEEE A B M EEMERET URTRAEEEFHAEN EFE EBRE EMED

3.3 LBIRELPIRBETR

HY B iR 2 MR BRYT IR A TR R F 5 R AF
AT T  RE AR N REN B E SRS
ZeH Ik 5 FFRY NY FIRRIETT B 25 R A5t i HL
A JERE 14 DB TR S AT A 45
FGI YRt 11 2 ZBYERAT Y, L B 85
St HIRZAN 57 45, SBT3 67.06%4,
AT LA A ISSR B AR 4347 B AR 22 Mk 9 4G S 4
JEARE AT . JE T P8 A A 1S M SR T 3t P
BOR )RR L R B LB B 2E Wt sk B L 3t
B BB EHRE—E, W S IR 2R
GREFSHMBEAER —ERMERE XTRER G T

100

MR BT 5 A R BRI B SR IR 1 AR DL B 4 B
BRI SFE M RERSERNG S FTR
SFUMMIRER -H A5 EMEF T O ALE
AU RIBT R G R A T 233 2 B R S 2R
VURFCPIAZ TR BRI R 2R G0 R S B B8 58 I T
BB RO SCHE , X UL IRl R A A R B R Z R
AR, 14 MR PRI R R
BRRRZRERAE — A, 31 5 B A R 1] ot B s A%
AR5, Al RERE h TR (] 2 N 52 4 & R 20, Rl
BRI AG A S 5 3 PR B G I AR KRR S
LR i TR BT BURE A B D, X 5 iR 22 Bkt
LR A — BRI, T —2 K R SR
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Establishment of ISSR Reaction System and Genetic Diversity
Analysis of Hypericum attenuatum Choisy.

WANG Xia*?,XU Jize!? ,WANG Huan"? ,GAQO Qiangian'
(1. College of Biological Engineering,College of Jilin Agriculture Science and Technology , Jilin, Jilin 1321015 2. Key Laboratory of

Changbai Mountain Animal and Plant Rescources’ Utilization and Protection of Universities in Jilin Province,Jilin, Jilin 132101)

Abstract; Fourteen Hypericum attenuatum were used as materials, the ISSR-PCR reaction system was established
and optimized by L5 (4*) orthogonal experimental design. The genetic diversity of Hypericum attenuatum was
analyzed by the optimal reaction system. The results showed that the optimum reaction system contained 1. 0 U
Taug DNA polymerase,0. 2 mmol « L7 dNT5,2. 0 mmol « L7! Mg”" and 45 ng DNA template respectively in a
20 L ISSR reaction system. Eleven polymorphic primers which were used to analyze the genetic diversity of
Hypericum attenuatum were selected from 45 ISSR primers. A total of 85 bands were amplified, of which 57
bands were polymorphic loci and the percentage of total polymorphic loci was 67. 06%. The genetic similarity
coefficient was 0. 375 1—0. 725 2 in 4 populations of Hypericum attenuatum ,and the average was 0. 541 6. The
clustering analysis was constructed by UPGMA method based on the genetic identity and 14 Hypericum
attenuatum materials were clustered into 3 main groups and 4 subgroups. The level of genetic diversity of
Hypericum attenuatum between populations was higher than that within populations and between the genetic
distance and geographic distance had a certain correlation.

Keywords: Hypericum attenuatum ;ISSR reaction system;genetic diversity
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