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Abstract ; Interspecific hybrids descendants of Cymbidium cyperifolium var. szechuanicum and C. floribundum were stud-
ied by using ISSR marker. Fourteen ISSR primers were selected from 80 ISSR primers, which were used to amplify 61 in-
dividuals including paternal, maternal and 59 F1 progeny, 107 DNA fragments were produced by using these ISSR prim-
ers to amplify, every primer had 7.64 bands in average. The length of amplified DNA fragments ranged from 90 bp to
2 100 bp, and there were 11 kinds of bands. The results showed that the polymorphism of ISSR marker in the F1 proge-
nies was high, and the segregation locus was 44.86%. And 83.33% segregation loci accorded with the segregation pat-
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terns of Mendelian segregation model with the segregation ratio nearly 1 : 1 or 3 : 1. 12.50% segregation loci deviated
from Mendelian segregation model, 4.17% segregation loci belonged to special bands. Six deviated from Mendelian segre-
gation model bands, eight deficiency bands and two new genetic character bands would cause some new variation. Cluster
analysis showed that the genetic distances of both parental and 59 F1 progeny is further, fifty-nine F1 progeny in one
group, then fifty-nine F1 progeny and female plant were in one group, at last 59 F1 progeny and female plant and male
plant were in one group, this result indicated that 59 hybrids were partial female type. The hybrids of Cymbidium cyperi-
Solium var. szechuanicum and C. floribundum had some common characteristics of their parents, such as leaves, chromo-
somes and hereditary material. Sixty-one materials were identified by ISSR markers and morphological characters that 59
F1 progeny obtained the genetic characteristics of Cymbidium cyperifolim var. szechuanicum and C. floribundum, so they
were true hybrids. Fifty-nine F1 hybrids had mutually complementary bands of both parents, the F1 hybrids also pro-
duced some new specific bands which were recombinant fragment of parents. This experiment showed that 59 F1 progeny
had both genetic and variation. Therefore, ISSR markers can be used as an effective molecular technique for directional
selection of the interspecific hybrid and the study of orchid cross-breeding.
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%7 ( Cymbidium cyperifolium var. szechuanicum)
N s> Feg: 2Bl (Orchidaceae ) % J& ( Cym-
bidium SW.) R ZNF ALY, IXFIFAERS ] 2-4
A BAE 9~ 12 J EFIRAE, 25 2 B 5 1
BT RORBREE, HEFAOATE MR
Sy AN AR B SR, HHZ 4624 (C. floribundum)
SIRBAAL, A OC R B, AT E R H B9 242 58 i
Fir, RN, BT 22 2R 201 20 00l 8 v MRk 8
FNIFFAE TR I Al . PR 3l X PR AR K FLAR
A TRl , PRS- 44585 AR s ML, Dy o Ze A
JrARHY 4 HR L4 70 B e AR
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ISSR 5191 /7 514 1%, W B i T Taq i dNTP
Mg™ Il [ K AR A AL B 47 (b 5T) A BR 2 7] ; Marker
DL2000 W [{ P4 AW A
1.2 Fik

FHER R CTAB B4R MRS DNA, 20 wL 2
MR FR AL 4 U BE 4392 1 x PCR buffer (A%
Mg*),2.5 mmol - L' Mg*,0.25 mmol - L' dNTPs,
Taq DNA R4 1 U, 514 0.6 pmol « L', Template
DNA 2.5 ng « pL", 28 7 H BE#E 2%, ISSR-PCR
PR R 94 CHIAEME 5 min 1 MEHF ;94 CAEME:
355,47~58 C (KB ASETTANE] ) 1B K 45 5,72 C
FEAH 90 s H: 40 PEFR ;72 CARIE 10 min 1 PMEIH,
TRAFIREE 4 °C . PCR W] 1.5% B NEWEEEIE 77 1%
TBE (1x) ZE M, 120 V HLJk 2 h, EB i ¢ {4
10 min,
1.3 #iEgit 59

Y 3 45 SR rp gk 28 22 2 P e O3 A A5 2R A T 40
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Table 1

temperature and number of scored locus

ISSR primer sequences, suitable annealing

S e fE:
5 ! : § SL e b
PR i BRI ot
Code of Sequence T {1 Besl. No. of
. f primer Tm value annealing scored
primer O( 5p'i|3rr'|§:r temperature locus
(C)

UBC807 (AG),T 51.35 54 7
UBC814 (CT)A 49.29 47.7 5
UBC815 (CT),G 51.33 47.7 6
UBC818 (CA)4G 56.19 56.6 8
UBC825 (AC) YT 65.66 54.5 8
UBC827 (AC)4G 58.23 54 6
UBC829 (TG)C 58.55 55.8 10
UBC835 (AG),YC 67.71 57 7
UBC836 (AG) YA 65.66 50.6 13
UBC840 (GA) YT 65.66 48.3 7
UBC857 (AC),YG 67.71 58 9
UBC862 (AGC), 67.56 53.1 6
UBC864 (ATG), 49.70 54 8
UBC868 (GAA), 49.27 49.7 7
Y=(C,T)

22 PCR ¥ HBLR

14 25 ISSR 519 M L4381y 107 &4, 451
YIE-B 8 7= 7,64 254, s i Be R/ Ry 90 ~
2 100 bp, ISSR #RiC7E W 35 A4 il 2 28 AR b R B i
ZEME(E L),

PHGERT o 11 FhE (£ 2), /R E
T (3R 5), BORMA R (PISEAM G 284G
(AT IXCRE I SR P R A HRRE R e 4
g ) R AE W SE A AL LA ali4h & Oy =047
FE SRR (ARG AT, ]G Rh28) , Ui
PLRAESA TR AR & 1) AR RO R AR B
TRBEARRD (BEARF AT, b ), BN
SAEREAS R ALES G 1 e R AR B B A5 B DA
I3 2B 3L 50 4%, R R 46.73% , EATTRTE

HALF AR AR B A SO FE N o B RO A, SRR T A
1 8 2%, N RATELIY 7.48% , F I A WE B I A (P
PEAA RV ATE) BEARBRE T (BRSO,
JaAHhTE) A B (BEAR TS, JE A
2J0) AR B Al R Y (LR T 4 T R T
HORARHERET 26, /PR A 47 45,5 Bl
(1) 43.92% , R A AT BT A B RIIE WK
B (PIEARA AR B B, 7 B,
A 38 NATE E BRI B P AR AR 1 2 1 7 B
XA 2 MG 3 1 B (K 3), A 6 M
A BRI R BT AR 3 - T AR T
L, A 1 AR ST PR A h S A (R R 5 %
(1 F1ACH  EA S — AR 2 B, I8 T
R XUR Sy B R, B AR 2 R (SR AT, 5 AR
Fef) FHERG B (PIEAT, R
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AEAL S T2 A W, X R WIAE F1AQ Al BE 7= A2 57 /Y
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ISSR AR iCTE R F S 2 2 R R L
A IR RTERr E A (R 3) , ISSR i
PEFRIE (o8 B, A W R E) AR R AR
BRI 50 A Bl BCESEE AR ICH 21 45,
A 11 FREXARARRC, 18 LR AR A RS, U
W3k 62 VA R A 1A% 3 B B L R, LR S8 SR AR 1Y
ATHESE A B2 4 AAXAA AAxAa. AaxAA AAX
aa,aaxAA TLRVERZ — FF G S8R 3 B L
40 4>, o5 BB 37.38% AR A 1 1 A3 ES T
Bl 38 A, Hop AR LRI BB Aaxaa 5§
aaXAa, B 2 &6 3 1 1 B A, HAC Ay ig
(G ) BEAS R Bk (TCA5HT ) | SR AR J R U T vk 4
Wis A 6 RN AL RS AP R AR T i o 1
IRIBAEE , S ELBIBEARRT S 12 1 XRFFE 3¢
1, A A A T R R B A S P P AT A
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5 202 558 SR AR EL A BRI RFAE  ISSR
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BLR TS R, kAo B W7 s BEAS SRR A B
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Table 2 Result of the amplification
g BEA A JEAR B PR
Pattern Female plant Male plant Frequency in F1 Amplified locus (bp)

BEZREM 1 % - - 100
Uniform novel band 1

B E K - - 57.63
Separated novel band 1

XGRERI AL 1 5% + + 0
Absent of both parents 1

AR 5 % + - 0
Absent of female plant 5

SRR 2 5% - + 0
Absent of male plant 2

RS 1 4 + + 50.85
Half separation 2

XCEICA R 21 4% + + 100
No separation 21

TR 18 4% + - 100
Maternal dominant 18

TR 11 % - + 100

Parental dominant 11

SRAT SR 46 %
Separated of both parent 46

UBC 836-300

UBC 836-630

UBC 862-1100

UBC 835-700; UBC 857-750; UBC 814-1400; UBC 836-660;
UBC 836-350

UBC 836-600; UBC 836-310

UBC 835-1300

UBC 835-1630; UBC 835-450; UBC 825-1500; UBC 825-900;
UBC 868-630; UBC 868-350; UBC 868-300; UBC 829-1200;
UBC 829-500; UBC 840-720; UBC 840-270; UBC 862-1840;
UBC 862-1500; UBC 862-880; UBC 827-830; UBC 836-560;
UBC 836-500; UBC 836-200; UBC 864-800; UBC 814-800;
UBC 835-1500

UBC 818-200; UBC 815-1100; UBC 815-280; UBC 815-230;
UBC 807-930; UBC 807-800; UBC 825-530; UBC 825-350;
UBC 868-750; UBC 836-830; UBC 864-440; UBC 829-630;
UBC 840-1500; UBC 857-2100; UBC 857-800; UBC 862-750;
UBC 862-490; UBC 827-950;

UBC 818-1000; UBC 815-610; UBC 807-450; UBC 864-740;
UBC 814-900; UBC 868-490; UBC 829-380; UBC 840-240;
UBC 857-200; UBC 827-620; UBC 864-950

3 KA

2.3 BESH

FIH UPGMA 5 XF W 25 4 J 59 4> Z M itk 47
ISSR 2500 (B 2) . MK 2 AT LA H,59 2458
JERIERENR —A, HRIBEA AR — 4, i )5 AR
AR, 59 AP m kA R T K%

JH NTsys-pc2.02 A8 6 A 5 2258 e st
T B A — 0%, F1 AR S 26 35 A9 AL A DL 2R 8k
1 0.628 6~0.756 8 Z [i], Ho st (4 Al RECK T
0.7 A 24 1~ F1 AR E 246 22 ) it AL AH L R A
0.590 9~0.711 1 Z[E], HrpRT 0.7 LA 3 4> Fl
FRAMAR ;59 S Fefi ) 13844 — BUE =, 78 0.773 3 ~
0.934 2 [a] , RN e Se RAE— AL Z 4% F 11 5 F1 26
S ENTRRAEHLL R BGE 0.934 2, i BIEAR
[) a1 — SO IR 0.333 3, R HFMEZ =
[RGB A 0.666 7 MR , B TEAE 5L FE
WA DT AR A B 25 55 76 PR 28 ) R 2

MR, F1ARBE AL REN T PRA Z ), %4
F1ARAS R ] (4 it A B )N

3 W EE®

TEIL L% 2 A8 T, K 22 B0 2% Pl J2 i Bk A P IR 1
(B3 FHAISK IR #,2004 ) o 252 & iy B E 20 17 5
BB A IR G o A ] 7= A R i AR G, il 2 A8 S AR
N T RN S i e TR R R N TR
CART AR ; 40 A% 55 40 it 5 i A B A St 255
M) 56 PRI 2H AR Ak, 2238 B R 1 38 A% 0P, 4 i o 25
Xof A IRA% BE PR PR HE R e R R T A A PR s A5 i
DA A TR A PR 2 I L PR - S AR S [
2 37 BB A 1 20 SRR AR DNA i /0 SRR SE A
ZHIR AR DNA IR 2 (U8 2% ,2005)

PR T LR Y], A 2 B ZEA,
M8 ~161 , Ry B, (69~ 1225, 228 T =
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Table 3 X*analysis of segregation loci

of Mendelian segregation model

R4 REERSBIANMFHRSBARKFFHTSH
Table 4 Xanalysis of deviated from Mendelian

segregation model and special bands

A e i SMERREC) o g JEAGIEL PERFRIECC)
Amplified A AR e Degree of separation E/ E'{%““ A SR S Degree of separation |
Female Male _——— Amplified  Female Male
locus lant lant Frequency . . locus (bp) lant  plant Frequency . . Type
(bp) p p in F1 3:1 1:1 ? ! P p in F1 3:1 1:1
UBC 818-1650 - + 47.45 224237 0.067 8" UBC _ + 11.86 122.847 328136 R
UBC 815-650 - + 4745 24237 00678 818-330 UK
UBC - + 62.71 41186 33220* /35
UBC 807-870 - + 4745 224237 0.067 8" 825-1580 6 %
UBC 80730 - + S424 124802 02712 UBC -t 6949 06836 8.203 3 Mendelian
818-900 separation
UBC 829-1300 - + 45.76 253616 027127 UBC - + 66.10 2.039 5 54915 6
825-1650
UBC 829-550 - + 49.15 19.666 7 0.0169" UBC + _ 32.20 553729  6.779 7
UBC 857-1500 - + 49.15 19.6667 0.016 9" 857-600
UBC + - 66.10 2.0395 54915
UBC 827-420 - + 44.07 28482 0.6102° 840-780
5 _ B UBC - - 57.26 8.5932 1.0847x R4
UBC 857-700 + 44.07 28482  0.6102 836.630 SYETR
UBC 857-500 - + 57.63 85932 1.0847° Hybrid
UBC 836-800 - + 5593 104463 0.6102° Sc";’y’;ﬁ”"
UBC 836-90 - + 49.15 19.666 7 0.016 9"
. UBC + + 50.85 17.070 4 0.016 9=  XGE
UBC 864-1500 - + 52.54 14.694 9 0.067 8 835-1300 43 B9
UBC 840-900 - + 54.24 124802 0.2712° Parental
. B sparation
UBC 825-700 - + 57.63 85932 1.0847 type
UBC 868-950 - + 52.54 14.6949 0.067 8°
UBC 818-670 + - 47.45 224237 0.067 8"
UBCEISA0 i 2 HORS00TE 5 ISSRAMBEEEXSEL FI ROHHHR
UBC 815-1200 + - 47.45 224237 00678 Table 5 Segregation patterns of ISSR marker in the
UBC 807-1150 + - 49.15 19.6667 0016 9° F1 progeny from the cross of C. cyperifolium
UBC 807-580 + - 52.54 146949 0.067 8" var. szechuanicum X C. flortbundum
UBC 829-300 + - 52.54 14.6949 0.067 8"
v ST T 2
UBC 840-825  + - 5424 124802 02712 Ropll ke ZiE
Fhrid fitsic  FEARRC PR
UBC 857-900 + - 50.85 17090 4 0.016 9" e Marker ~ Marker only in ~ Marker 'F' ;
Segregation pattern shared  C. ¢yperifolium  only in requency
UBC 835-940 + - 44.07 28482  0.6102° £l by both var C. flori- (%)
UBC 825-800 + - 4745 224237 0.067 8" p;lrenls szechuanicum ~ bundum
UBC 835-880 + - 57.63 85932 1.0847° R
. AGrES 21 18 11 46.73
UBC 868-900  + - 5424 124802 02712 No separation
UBC 829-1100  + - 5763 85932 10847 BB 8 4 _ _ _ 748
UBC 829-800 + - 57.63 85932 1.0847" Special separation type 8
UBC 829-700 + - 52.54 14.6949  0.067 8° HPERINE (1:1) 1 2 16 3645
Mendelian segregation
UBC 827-330 + - 47.45 224237 0.067 8" (1:1)
UBC 836-1100  + - 5763 85932 10847 TR 31 1) 0 0 ) 187
UBC 864-700 + - 49.15 19.666 7 0.0169° lg/lgndf;ia“ segregation
UBC 864-660 + - 4576 253616 02712° '
(i fa R 53 0 2 4 5.61
UBC 864-380 + - 4576 253616 02712° Deviation Mendelian
UBC 814-950  + - 4915 196667 00169 PRSI 2 2 - - - 1.87
UBC 814-630 + - 5593 104463 0.6102° Special separate type 2
UBC 818-550 - + 77.97 0.1412° 173559
UBC 827-730 - + 27.12 0.050 8" 114576

T+ FORMMRII RN T X, = 3.841, TR,

Note: * means the table means the value Xgo5 ;= 3.841. The same below.

JE BRI B 22 R AR, i 5~ 6 A, AT, IR
YR ELAHE B TCFR 10 ~40 2, AR FIEEAZERE Y
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BT KR a 314 UBCSST I H45E s b. 514 UBCS3S §M I s c. 514 UBCSIS 4 45 4
d. 51%9) UBC836  HI4E S M. 43 T Ribric; FP. £i4; MP. 504 CK. XHif; 1-21. F1 fR/MT .
Fig. 1 Photos of electrophoresis a. Primer UBC857; b. Primer UBC835; c. Primer UBC818; d. Primer UBC836;
M. Marker; FP. Female plant; MP. Male plant; CK. Negative control without template DNA; 1-21. F1 progeny plantlets.
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Fig. 2 Dendrogram for parent and hybrid progenies by
cluster analysis( UPGMA ) bases on ISSR markers
FP. Female plant; MP. Male plant; 1-59. F1 progeny.
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