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BWE: AR E Juncus effusus FrR K REESHMRE, RAMERI ETELRAY 3 % 5 M (inter-simple sequence
repeats, ISSR) % FARiTH R stk 8 R R K69 36 4 i AR REATEAE SRS, FRITECMNAGFLELEZ.
LR EFR: T2 ISSR 314 b 2L 06 ik sk 23 xF 31 Ak ¥ 3 h A4S T A M 4o A ; 36 4 i A a9 A W 48 DNA 3k 37 3%
148 475, RHd 130 & 5 AW 4%, %45 kdik 87.84%, A NTSYSpe 2.1 34 547 2 7, 36 45 i 3 A i A4}
6] 449 3% 45 AL A %k (genetic similarity, GS) % 0.405 6~0.944 1, X AWM EM AT REA FF 04 4K, Ema
F 3% i (unweighted pair group method using arithmetic averages, UPGMA) % £ 2 7, & AE A0 & 42 0.650 3 & T 4%
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Genetic diversity of Juncus effusus germplasm by ISSR markers
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(1. School of Forestry and Biotechnology, Zhejiang A & F University, Lin’an 311300, Zhejiang, China; 2. Agriculture
and Forestry Bureau of Shengzhou City, Shengzhou 312400, Zhejiang, China)

Abstract: To study the genetic diversity of Juncus effusus resources, the genetic diversity of 36 J. effusus
germplasm resources from both home and abroad were analyzed by Inter Simple Sequence Repeats (ISSR)
markers. Analysis included an Unweighted Pair Group Method with Arithmetic Mean (UPGMA) cluster analy-
sis. Results showed 23 primers with clear polymorphic bands selected from 72 primers. A total of 148 bands, of
which 130 were polymorphic, were amplified from the 36 materials with the proportion of polymorphic loci be-
ing 87.84%. The genetic similarity coefficient for varieties was between 0.405 6 and 0.944 1, which showed
rich genetic diversity. The UPGMA cluster analysis produced a genetic similarity coefficient of 0.650 3 for the
boundaries with the 36 materials divided into five groups and the first group being divided into three sub-
groups. Results were connected to region and cultivar origin with materials from the same region mostly classi-
fied into the same group or subgroup. This research revealed the genetic diversity of J. effusus germplasm re-
sources at the molecular level for the first time which could provide a theoretical basis for breeding. [ Ch, 2
fig. 2 tab. 26 ref. ]
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TR AR AN, LI BRI B YN AR B e XA A, R HAS R E R AR R — 28
Pl A R o R B TR DI RE, R REIRRRE B A T, BN B kR S AT IS,
U, WEREZH T amEI AR . R ROIE . RERSEARNE H S BLAh, MRLE A —E M AR S E A2
PR o 2 5 bR P R B e e R R R 2 —, (HT AR R dhy T B R IR AR AR R, AROR
SR AR 1 E AR . AT, A G RO R AR TR AR Y e L R . B R PR SR
D70, A O R BT B IR A AR R T ST AR R WLARGE o AN BT SR BT R A1) R A X ) 4 2 A
(ISSR) 73 FARiC £ AR 2% 36 {73 i 0 Fh BT EAT 8045 2 REVE 0 A, LA 7 ) e il S0 Uty 2 st % 22 2 1k
R i, B0 SR B IR SRR OC AR, Ay T R kR D R 4 T B E Al

1 B 5T %

1.1 R

36 i RPN R B 28 EA P E GV, PEEE. PO SRR X, Horh A dE 22 fy EEORKE IR A 14
Gy HFAEBE R . 2013 4R AR 5, ARG T W VLR 2l g it o BHORLR I SR AR M L3R 1,
1.2 RWHZE
1.2.1 DNA RRAEZZ R RM /5B =R AL (CTAB) L, DT 6f 1 i 20 i 25 rp $2 R [
41 DNA . OB i 75 9 1 R 2229 0.5 g 7RIS TR P AT OB AR, s e A 2.5 mL B0, T A 800.0
L AT 2xCTAB #2028 ik [ /0 800 2% CTAB, =32 W RL & 5/ b 5 3L R 5% ik (Tris-HC1)100.0
mmol-L™", £ Z %P Z 8 44 (EDTA-Na,)25.0 mmol - L™, Z{1k4M 1.5 mol- L™, {AFRDECHN 1%5HF L0 ],
FEr R A BT 65 C/Kif 45 min, [ 10 min F28% 1 U, AR 580 B 4R I v b s U 350
i, 4°C, 12000 r-min”, .0 10~15 min; BBV, MASFAE VD)V GRIEE) =241 IR G,
BEMENRS, 4°C, HFAL 10 min, BUBE.OA, 4 °C, 12000 romin™, B0 10~15 min; £5 | —
Ay WCEWE, MASERR-20 CHe 5N i, BRESETRSY, BT 4 CYLUHE 30 min; 4 °C, 6 000 r-
min™ .0 8 min, FF EE, KRB 70% MW L BEVE R DTTE 2~3 Ik, X1, A 100.0 pL TE(10.0
mmol - L' Tris-HC1, 1.0 mmol-L™ EDTA) %%, M A 1.0 pL 10.0 mg-L™" i) RNA [4f# i (RnaseA), 4 CAf
fEo BT 70800 1.0%35 BE - 6E I FL vk R il DNA i, FH &R VAR 3 AT AU 41 D (260)/D (280) 1) LU 1EL
FIWT AR . F I K B3 24— i ke 850.0 mg- L, 20 CIRAF4 .

Fx1 MERIERREM

Table 1 Sources of experiment materials

M5 B KA 25 KR e R KA b A5 KR

1 YD-O1 b = i 7 U #R M 3K T 19 DY-01 rfEWLAR MM S M B IR T
2 YD-02 [ LT 3K T A 20 DY-02 A [E VLA PR T IR AT T
3 YF-0I  WEELTUWEMN  KELZRLT 21 DY-03 A E LA A B Z A
4 XY-02  PEWHLTUEEMN R R A 22 NH R EWLTE T BRI BE

5 XY-01  EELTHEMN B2 AR 23 LS hE WL K Sk I 4

6 XY-03 EWLTHEMN B2 s AR 24 XS hEEHLEL A g2 e

7 XY-04  PEWHLTUEEM BT A 25 SZ  PEWILEEMN 4 pEfe s BRE

8  XY-07 REWILTUEN B2 s AR 26 WZ o E TR N SR T4

9 YZ-02 o L T N HAR 1 R 5 A ] 27 MG & LigaEy

10 YZ-01  PEWOLTEEM B i A 28 LZ  EPGHEARE Ligee

11 HB-01 v [ 7 777 i #8 M o5 i 2L A TR ) 29 SM-01 W E@HLEM =TT B4

12 HB-02  HEWHLTHEMN  ERHINERAR || 30 SM-02 HFEETLAEM =R B

13 XM-01  FEWTTFREM T A58 AT || 31 Z) L AR Ligae

14 HB-03 PEWILTIREM  EsmARaRA 32 HZ P EWLETN e

15 HR-001 v = W7 VL 77 3 4500 R TZERMBNT 33 DY-04 [T AR B T4 A=

16 HR-002 P EWILTHREM R LT EmAET 34 JH R EEHLE R L Lgae

17 BC CRIESRRARSE 3 GUN NI T Y T PA 35 LH  E#EFILAMIEEEERE B4

18 HGL WL 30 b 0 20 1 e i o 2 W) 36 SC hEpIEL KTl K g 8
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1.2.2 ISSR 5l #4n %y fh i BEMLIEI 2 fy i B AP 5T A9 DNA, I TN 52 R AR AR L R 2 28 A1 i 7E R A B}
Gramineae A9 # 19 ISSR 514 (UBC801-UBC900)72 Xt (514 i T AW TRE B AR A BRA Al &
B HEATIRE , GRE S 23 XPYIG S RS E L IE MRS (3R 2), T A R FLR SRR

123 fEp5 & 5-% 684 X A& (ISSR-PCR) Kk % 9 M & MRAE/INFE Triticum eastivum”, /KFG O-
ryza sativa'®’, VK 5/ Agropyron™, FER Poa'" Fil A B R 2 L Pennisetum longissimum var. inter-
medium"1% (1) J7 ¥ % B ISSR-PCR JZ 7 R R A 3 8 7 o 3l 1 B S, 2 57 6 &0 ISSR 20 7 14 1t Ak e
KR KR NRRIY . RV RSB 200 pL, {27 1.0 wL DNA iz (50 mg L), 14.5 pL WK, 1.3
pL 862+ (25 mmol -L™), 2.0 wL ZZ #i (10x), 1.5 wL JB A A A% = 85 2 (2.5 mmol -L™"), 0.2 uL
Taq T (5x16.67 nkat), 0.5 wL 5[4 (10.0 wmol-L™), ¥ T K 94 CHASYE 5 min; 94 CHIAS P 3
min, 94 CAEHE 1 min, Bk 45 sCRIES I A9IR IR EE T, B713), 72 CIEAf 1.5 min, 3L 35 MEIR; 72
CHEEA 7 min, 4 CLRAF. PCR Y™ PWHE 0.5 mg- L™ R Ak £ 5 (ethidium bromide, EB)J5i it 7 %&
2.0%35 NEWHBE RS LUK 4 B8, Ix =38 B R B W e R (TBE) 22 vpil, 120 V 3 & R HL K 40 min, L4 100
bp DNA #5 J8 HAR1E > T oRARIC, HIKSE FAE L2 AMEE I IR A% 2R GE EAT A IR 04T

1.2.4  HEAIT B oW WIEEEKFE —TBAE I DNA K8 L1550, Aa5w (B1%) idh
“V7, LA (B BB ATEIC A <07, TERL O/1 JkE . 220 el (%)= i B -3 50/ 8%
Hx100%, I NTSYSpe 2.1 #{F#-ATist AL R BT, AR AL 2175 (UPGMA) R i R REAR A

2 HERGAMN

21 ISSR¥HEERREEENT

I FH 0 3 1 23 % ISSR 51 9 6 (3 b R HE 4T PCR 9 14 , JL™ 1 if 148 45784 5 3 Wi (1) DNA 43
(F£2), HXBIYY BN 4~10 &, FHEXN5IWP &AW 643 % FASIMTH, 519
UBCS815 15|49 UBC895 4 Hy i ¥t hie £, #9410 4%, 514 UBC859 M54 UBCSTS 15| ¥4 4+ ¥ i
A Bk 4 S TN A RN BT 28 B IE 15 %, PR 2 AN AW 130 &, 28L&
FL3 N 87.84%, R 51 WP th 2 M 4 5.65 %%
2.2 EEMBEMUESH

36 {53 ] F R0 T[] 14 358 1% AH L R (GS) 2 0.405 6~0.944 1(1& 2), HAFE MG 2. Hih,
DY-02 1 DY-03 Z [ () st (6 AL R B R, ik 0.944 1, FeWIHOEZSC R BT AL AL R Bl i) 2

5] #JUBC863

M123 45678 9101112131415161718M M192021222324252627282930313233343536

5] ¥ UBC846
M123 45678 9101112131415161718 J M192021222324252627282930313233343536 M

M. 100 bp DNAKE BEFRAC: 1~36. 3647 it 50 Rl T %8 U5, ) [F) £ 1.
K 1 314 UBC 863 #=75]4 UBC 846 &9 ¥ 3§ K 4%
Figure 1 ISSR amplification of Juncus effusus with primer UBC863 and UBC846
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Table 2 Sequence and amplified loci polymorphism of 23 primers

g4 slFEs RJGR PR 28R 28T sIws SIYFES BRI ZEMSK ZEn
i (5'=3")  JE/C Bk WBUE S RI% i (5'=3")  E/C g WBIR S ERI%
UBC 811  (GA)8C 54.6 5 5 100.00 ||UBC 843 (AC)8TA 52.7 7 6 85.71
UBC 815 (CT)8G 54.6 10 8 80.00 ||UBC 846 (AC)8CC 57.3 6 6 100.00
UBC 817 (CA)8A 522 5 5 100.00 ||UBC 862 (AC)8CG 57.3 8 7 87.50
UBC 818 (CA)8G 54.6 6 5 83.33 ||UBC 863 (AC)8CT 55.0 8 8 100.00
UBC 825  (AC)8T 522 5 4 80.00 ||UBC 867 (AC)8GT 57.3 6 4 66.67
UBC 835 (AG)8YC 54.6 5 5 100.00 ||UBC 874 (TG)8CT 55.0 5 4 80.00
UBC 840 (GA)SYT 539 6 5 83.33 ||UBC 875 (TG)8GG 54.8 4 4 100.00
UBC 842 (GA)8YG 56.2 7 6 85.71 ||UBC 879 (AG)8GC 57.3 7 6 85.71
UBC 844 (CT)8RC 56.2 6 6 100.00 ||UBC 895 (AGTG)4 51.6 10 8 80.00
UBC 855 (AC)8YT 539 6 5 83.33 ||UBC 897 (ACTC)4 51.6 7 6 85.71
UBC 856 (AC)8YA 53.9 7 6 85.71 Bk 148 130 87.84
UBC 859 (TG)8RC 56.2 4 4 100.00 1y 6.43 5.65
UBC 830 (GAA)6 48.2 8 7 87.50

Bl Y=(C, T); R=(A, G),

YF-01 5 LZ Z ], }0.405 6, FHIHIELCRIKL., 36 3 wEfp BTk, KRZH0k B T R S0 i
Hby AL B )RR B AR AR R, DB H R 4 0 R BT
2.3 UPGMA B 4a#7

Sy feft A e e B ] ) 2 5% O R T I BT A, SR ] UPGMA 3 %45 21 i) 35t 4% AR R B T R 264y
M, Z55An1E 2 frR . FEBEHI IR ECH 0.650 3 4k, K 36 13 i SR BRI N 5 KRR B T R
H 29 Ak, a4y 3 AN B — WAL 4E YD-01, YD-02, XY-04, XY-07, YZ-01, HB-01,
HB-02, HR-02, HB-03, HR-01, XM-01, LH, SC, XY-02, XY-01, XY-03, YZ-02; % — W 2% {u$E
BC, ZJ, DY-04, HGL, SM-01, SM-02, DY-02, DY-03, NH, XS, WZ; % =W 2X{Uf DY-01; % [ Kk
FA4E HZ, JH; SFIMREACH YF-01; 55V RS A LS, SZ M MG; 5V KA LZ, WAL R 1)
HHDORIERF , 55— W2d B LH A1 SC X 2 fpFh sk, HAy 15 3ok HERIN . 25 — 2Bk BC, HGL,
DY-02 #1 DY-03 4k, 4% 7 £y 35 Ry B A i s R e B2 0 o 565 TR 2 My Bp A b e, 251V K25 LS 1 SZ
L) A E N AEFP R G R RAE R, RIG R SE A MG B AR R 5T Sy i, 45 B . bRk b B O U5 )
RERBGEIE MR, KEBHK A TR —H X MRy —25, Db ORHE RIS T — e B
S 2R BT S R B A B A R AR

3 w54

3.1 ISSR #RiZZE B E R i By 4 5 Bk

ISSR ARic AR HA ZBMEFE . REMEMR . AR S BR VR SR 080, 7 02 BT T AE P AR 3ot
1% Z2 REME A3 B AR 5T 9% 05 26 SRR 57 2 AL A SR L ORT SR 5 B & (SSR) 5 1 ) 4 ATl B AR 2R P
FpifidT PCR 3G, 45 %W . 67 X SSR 5IWAE 4 DA b A Y1 4507, (SRR, BA2Z5%mW
SSR ARic AR /D, It M FT RE 5 1 R A 1 Bk B AL AT 56 o ISSR AR IC 7E Fl PN AN [) 5 9% 105 8 AN [) o ] L
AR SRR 1 AR A ISSR 5| Py 6] T AN [ b oG UR AT 8 A% ZREPE BT, AN 72 X ISSR
I 23 XA RS 1P (5 31.94% ) %F 36 44 i FLAN BT DNA #E47 PCR 974, Ly 3% 148 Jkafy, H
b B Z BT 15 X, SEP 2 A TEA 130 &, ZEMAM RN 87.84%, A[G|Hlaly g
H 4~8 SR Z MR, NIRRT B 5 R] 9 AH AL R BB AL TE L D 0.405 6~0.944 1, 13 BH 1 R o3 9% U5 2 A
F &L 2R, R UE ] ISSR 514 A] 7E [F] — Fh e P AS [R50 9% 05 (6] 1A 7 4 1) o 35 o 45 O] Dk
JEMEYIETE B, 11 AT (1 11.80%) JLAG TN 2] 84 AP 307 55, ML R A 70.2%, F§h Fl
[ 35¢ 1% AH Bl R EUCh 0.083 0~0.706 0, FRILH 4 = AL Z 80 . XG5 K 8L, 8 4~ ISSR 43 845
P (i 16.67%) 3438 1 27385171 144 7%, 86.10%4 14 i BLREGE 1 7= B ORH B (1382 % 22 57, 48 M Avena
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Figure 2 UPGMA cluster analysis based on ISSR genetic identities among 36 accessions

A RN R BL R BCh 0.583 3~0.941 7, B 5 Wit fL BEfili, desh, fEhBURERF R BAEE Secale
W™ 23Kk2E Miscanthus & Triarrhena ¥4 1 25 Phragmites australis ™' #F 57 Wp ) & $ ISSR 5|4 A
AR %R ). AL-TURKI 45 XK RO & B, 11 % ISSR 514 F- 3 2 5 L i i 75% ., JOSHI
A R I 30 A4S ISSR 51 A 60% 1 51 W1 Re 7= A= TE M 34 724 . 7E/hZ, NAGAOKA %% B 100 45 5]
Yrrb 33 J5EE AR IE TR 1S ). DL EOESE R R R TR T AR, B g R S AR A R A AL
1 L ISSR 51 W A SO EIR KRR/ INE , (Him TUKELE . M2 mph . hRURE R FBREZ BAAY . N
ZBMERAT R, MM Z MR R B TkE | RERMEY KR, SHEMHARE &
MEAR, AT R 25 . st MR RBORE , R A i A R 8 e FI R 22 TR A K
BOMIE, BEAR T rhRUR R, UEWT M R SR T s R, B AR o X Ol TR i AT A st
R 5. PERR AT L AT B i A s R P R A T BB AR
3.2 mESEFEESH

WL Z R R AR Y 2R I AL RSy, — IR A8 Tl YA [ e B (1) i — S o P 8 AS [ S AR 1Y
WL BB — YR AR, IS NIRE )R, B R T R IR TR A A Y s
1% B 2 2 W o 8 [ 35 A% AL R 1) B e, FELSRAB R BEUR I 38t (R 450 o 2SIl . i 5=
[EBE s Z M IR TG B NTER R, BARER . RE R LR FBE L R ELH R, ) — it
FEIN, AR (5] 1 b 2R 25 5 384 00 R AP AE G IE ARG, B b BB i, DU 3t A% L Bl R, 2=
2 LA DX B BE Phellodendron amurense FPREWFT K L, B FPRE T A REAR 47 (9 RAE — 2 o AWFIELE R
FEW] o 7 B 5T R ) R A A R T Y s A BR A, AR TERCR st AL ek, LD IR AT BB R AR st A A AL AN




B34 EH 3 SRENR S5 R BT BT IR L Z AP 1 ISSR A 557

TR AR R IR N2 DNA A mAe 5, NI A T i i e s B IR R I e . ORSRIE R A, K
ZHOR BT [R) SSOR I i BE DI A4 AT USR] — 2R a0 2, bk ) 22 B ) — 8 3 1 o A LR
K5 KR Ja R i B O T SRR A R — B, JSUER AT AR A T ) AR A T AR R R TR B 5
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