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Abstract : Improvement and innovation of germplasm resources are the keys of breeding new cultivars,and the
distant hybridization is an important way in improving germplasm. A new variety named ' Shennong Gaotangzhe '
has been promoted in recent years,which is declared as a hybrid of Sorghum ,maize and sugarcane. In order to iden-
tify the real germplasm sources of 'Shennong Gaotangzhe ', we used morphology ,SCoT markers and GISH technology
to analyze the possible genetic origin of 'Shennong Gaotangzhe ' in this study. Among them,the results of prelimina-
ry identification of morphology indicated that 'Shennong Gaotangzhe ' was very similar to sugarcane , maize and sor-
ghum only based on the characteristics of roots,stems,leaves and other organs,so it was unable to accurately distin-
guish ' Shennong Gaotangzhe ' for true hybrids. According to the cluster results of SCoT markers,12 tested materials
could be divided into three categories named 1,11 and III,the category I included three kinds of Sorghum and the
' Shennong Gaotangzhe ', the six tested materials of sugarcane belonged category 11, and the two kinds of maize be-
longed category III. From the cluster diagram,the similar coefficient of ' Shennong Gaotangzhe ' and African sweet
sorghum was the largest. It showed that the genetic distance between 'Shennong Gaotangzhe ' and African sweet sor-

ghum was closer and the genetic differences was smaller than the others. The results of comparative-GISH revealed
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that 'Shennong Gaotangzhe ' shared a common ancestor with sweet sorghum ,but without the descendant of sugarcane

or maize. Combined with the three methods identified in this study,the 'Shennong Gaotangzhe ' was identified as a

variety (line)of sweet sorghum,but not a hybrid of sugarcane , sorghum and maize. The results of the study not only

reveal the false reports for avoiding unnecessary losses, but also explore the prospect of sweet sorghum as a germ-

plasm resource of sugarcane for distant hybridization.

Key words : sweet sorghum; sugarcane; intergeneric hybrid; SCoT; genomic in situ hybridization
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6 CP95-998 s
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11 AR 28 5 EXE
12 s 5 EXKIE
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e, R R AR e AR R BRAL TR AR 2R 2R A
HATIE S HE

1.2.2 TRZHEREE MAERE WRKE
TR HRRE WESy EPHES R H SR AT T AT
RENREE

1.2.3 SCoT 434t {{i[] CTAB kAT A HEH 4
DNA 520, DNA # )5, FH RNase A JHfb. @i
S 0 AL, PRIE 12 R B R
SCoT 51 (£ 2), X} 12 13 44tk #4 B} 7 eppendorf
Mastercycler PCR 444X - #47 PCR 9" 34 ) by, 1t
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fBJE ) PCR B ZR A 25 wl:10 x buffer, ANTP
0.25 mmol/L,2.5 M Tag DNA % & i}, 50 ng DNA
Bt ,0.75 pmol/L 514, N FRIFH 94 C FASPE
3 min;94 °C 7251k 30 5,50 CiB Kk 30 5,72 °C ZEAif
90 s, fF¥F 30 ¥ ,72 CLIEH 5 min, PCR f=¥4&
1.5% BENEWEEE S LUK (1 x TAE buffer) V5 4k 248
Yett )5 RSN R R G AR IRORAE

®2 TFEHE SCoT 31915 5 R 3T 12 B ik bt 1l iy 47 1
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Table 2 The sequences of reliable SCoT primers and the

amplified results for 12 tested materials

- AR “

HE/E 52 FH1(5'-3") W

No. of (%)
Primer Sequences No. of

poly- Poly-
No. (5'-3") amplified

morphic  morphic
bands

bands ratio
SCoTl CAACAATGGCTACCACCA 26 25 96.15
SCoT3 CAACAATGGCTACCACCG 25 25 100. 00
SCoT5 CAACAATGGCTACCACGA 22 22 100. 00
SCoT20 ACCATGGCTACCACCGCG 25 25 100. 00
SCoT29 CCATGGCTACCACCGGCC 23 23 100. 00
SCoT31 CCATGGCTACCACCGCCT 23 22 95.65
SCoT33 CCATGGCTACCACCGCAG 24 23 95.83
SCoT38 AAGCAATGGCTACCACCG 23 23 100. 00
SCoT39 ACGACATGGCGACCAGCG 18 16 88.89
SCoT40 ACGACATGGCGACCACGT 24 24 100. 00
SCoT42 ACCATGGCTACCACCGAT 22 22 100. 00
SCoT46 CCATGGCTACCACCGGCA 25 24 96.00
] Mean — 23.33  22.83 97.86
SV Total — 280 274 97.86

HR A L Dk L 285 L X 35 5 Wi 5L 2 T RN 4%
HoRH 0-1 RGEIE A& 76 R B A7 B A
W, I N €07, H#7 SCoT FRic iy 0.1 41
. FIH NTSYS-2.0 #fd, tHa s G A B R EOH#%
UPGMA J7 kAT SR04,

1.2.4 BEEAREMEZ R MHEEMRS
2000 BEEURIARAR AR 20 A8 X AN 5 A5 % A il 4 e 2
TRHEE 20

it S L [ 4 DNA HH Digoxigenin #ric, £ K
(HEFH 28 5 ) A (CP84-1198) #E [K 40 DNA
Biotin 7FZTWE, ¥ Roche 2 Al Nick Translation Kit i
7 B U6 A 5 ) 45 PREL , BEFJE N 41 DNA il e £ 4
DNA HIH /KIS ATWE £ BH DNA

Z: M8 A. D' Hont 25770 [ 5 1 00 W A & ok,
80 CAEYE 3 min JF, BT —20 °C HlA RS £ B
K, TG N2 380,37 °C 24438 53k, Weli ), M
Texas Red HLIA (L0210 ) K 5 K A H e 56 B 24

DNA #4t, sheep-anti-Digoxigenin-FITC $TiA ( ¢ (6,75¢
) A R BE 4] DNA 84T, i, Yt iR
DAPI 9L (5 7550) . 2IGIH 5 I Carl Zeiss %
pIRTAD AU ST el

2 ZEREHH

2.1 EEZETE

Pl A B R A TR SRR A0« B IR PR
S, ZERIZ 2.0 em R0, R TE B 2k €4, Nt
R, R A KRR BRI, oA K
SUR ARSI (B 1A) . MUY 25 00 5 5 4%
0 2RI BT | ZEARARAE KA, 2R 3K 2R e, —
HERR S R HES ) L (B 1B) o i i i 2R
PR LT S R 2 BUR RIERDE (Bl 1C)

A B C 735 A R B A BRI B ZE s e S0
A,B,and C represent the primary ripe plant,the ripe stem

and the later ripespike of Shennong Gaotangzhe
1 HWMRSEEERESE
Fig.1 Plant morphological figure of Shennong Gaotangzhe
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JE T /NS HEBE T R, AN LT R 2 i i 5 2
B e O HAREA A Gk, TR 002 SR Z
PO HET R UL H BRI 2 (A B0 Bt
ARG GV SRR SR R AR e L E S
O, AR E TS AR 0 FORAR L, S O 5 AR i
FRERG T T 5 R HUAE MR AT O —HE, A
) T REAT AR T HL AR B 28 b pAR A LR
WA (E LA AR AR T 2 AR H AR, L
AR EGHRRE R T 0K (] 25 307 AR SR i i
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T g, v S T RE R A, i BRoRH:
PRI, ASOAR 4 i s W R 100 T8 2 R A e L o A e
) H A BRI
2.2 IRZMHRIEHR

A FHEREI 8 H 30 HIEF,9 H 12 HR#,
10 A 28 HIF i dE, E kMK MR 100 ~
140 d, HEER A KWK A 330 d DL L IR, 5 H O
FEKAH LG, ShAR = bl e A KIS 2, sk
R T R 244.0 em, TEIKCRE 17.5 em, 2
2.0 em, £ hm® 25502 103000 2%, f= 0 300 e J3F
17.50% , 713 57.50% , M5 11. 21% | £F 4k 5
10.32% ,FE 34 72. 05% , 13 BH Jit 4 s o e i 4y

9 1© 1l 12

IR0 (112

2500 bp
2000 bp

1000 bp
750 bp

500 bp

250 bp

PRIRTZEAE Y R AR S S B R B R
T4l B 5 A P SRR A R — A B 25
2.3 SCoT ##f

2.3.1 FEISEME BRLSIYERD DNA A
PHEW 3 ~ 11 &4 (K’ 2), i BEK/NEE 100 ~
3500 bpZ[a], 12 4k SCoT 51¥%t 12 B4t kL~
Ha LRGNt 280 A7 AL, R R ARG A 1123, 33
A VRN 274 A, Z SV A A Heik
97.86% , 24 H i 1/ SCoT3 , SCoT5 , SCoT20
SCoT29 ,SCoT38 ,SCoT40 SCoT42 X 7 45|1¥), 24
PERIE 100% , 2 8MEEARMJE SCoT39, Z 851K
88.89% (#2).

15000 bp
10000 bp
7500 bp
5000 bp

2500 bp
2000 bp

S © 7 8

9 10 11

1000 bp
750 bp

500 bp

250 bp

15000 bp
10000 bp
7500 bp
5000 bp
2500 bp
2000 bp

1000 bp
750 bp

500 bp

250 bp

A B.C M1 D 43512k SCoTS \SCoT20 ,SCoT29 Fl SCoT31 Xt 12 {3 HHE kLY SCoT-PCR #1455
M 25 15000 + 2000 bp DNA 43FBiibrife, 1 ~12 [ 1 hs k4 s
A,B,C and D represent the SCoT-PCR amplification profile of 12 tested materials using SCoT5,SC0T20,SC0T29 and SCoT31,

respectively. Lane M shows the 15000 + 2000 bp DNA ladder,1 ~ 12 lanes represent material codes same to table 1
B2 #5143t 12 HEHX M 18 SCoT-PCR # 184 R
Fig.2 SCoT-PCR amplification profile of 12 tested materials based on partial primers

2.3.2 SCoT #RIZE RS M54 kHE (1) AH
eIk R E, N 12 O B A B AT R 0T (B 3)
SEIRLRI  FEAL R ECH 0. 59 AT LUK 12
MR T 3 K2, T 24 3 £y i e ph kLA
PR B RE 6 10 HREM RIS R AE 11 28,2 ) FoK
BERTE T2, TR0 I 2RZEA IR ECH 0. 80 4k 43
J 5 AW, FHFEE A ~E R, A F1 B W2 N
eI, A AL PR A SR TR E DN 5, 7 AR
Prm SR o B 2, 1 C W2RA 5 4 i H e
KR, Hrb Badila 11 ROC16 76 AL 2 %M 0. 82 Ak

RR—2, 5150 2 M TEAHRIRECH 0. 83 AR Ky —
J5, D FE W24k CP95-988 1 ROC22, 111 2K
HR) 2 FORBOBHEAR UM RECH 0. 84 Kb R AE—
AL TEREAN RS (&I b A i R A T s S i AR
PURER K, RIFE 0. 87 AbRAE—L , v TREAH K
IR BB AR W TR 5 T v S SR R — e, i
AR5 FOK HBER A — ', Ut W R = B e 5 i
R e R 2 ) A T SR | 1R P AN s 3 o e )
(A% 25 SR K, AL R BT B 7E 0.32 ~0.96 2
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m — @55 ok
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BHLAHL R 2L Coefficient
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Fig.3 Dendrogram of cluster result of 12 tested

055 063

materials based on SCoT markers

A B C
5 um 5 um 5 um
H H 1

AR BB R ZC R

2.4 ERARCERSH

2.4.1 EXREFRARSATRAMEIE BV R
ICHY AT 28 it EOK L 4] DNA Jg £, X i it
28 SRR AR SR A0 i vh A G (LR R AT B B O
(R ZH S 2% 22 (self-GISH, self genomic in situ hybrid-
ization) , Z5 R 7 20 S5 G (04 34 A 5 2 A9 21 €5 AN
WO 5 T (16 4A 4B) , R HE 28 5l
FORFEH L DNA FREFATH]

A EMIERARICH FORIEN L DNA FREFIOASCE S 5 B DAPT S UL FORIEN L DNA; C 20 BEFOEE AR, 8RN S pm
A:The hybridization signal of maize genome DNA probe labeled by Biotin,B:The maize genome DNA stained by DAPI,

C:The results of merged red with blue fluorescence. Scale bar =5 pm
4 EX self-GISH %R
Fig.4 The self-GISH results of maize

2.4.2 HEEFAREFTAMINIE CISHZRE
N AR EARIC I H IE (CP84-1198 ) JE K 41 DNA
(LT 5T FBESE (HN92-105 ) AU HE [ 41 DNA
FEFBH, X RESE 24P YCEOL-102 A HS 22 41 it v 3 e
ARIEAT self-GISH B, >k A H Ay Y o i34 i
SREVALL A TENAAEF T (I 5A 5C) , R W] H A

AL DNA #RET AT H

2.4.3 NERHEMRSEREDHLBEIITIE
BRERARMFELZ  FIH B A A 28 58
( comparative-GISH, comparative genomic in situ hy-
bridization ) IS UEA A A FEE e B AR YR, LA o
FRIC AT TR SEBE DN 41 DNA (SR80 ) R4 FE bx

B ©
5 um 5 pm
- -

AEYPRPRICAY H LK 2 DNA R4 SCE 5 B DAPL 4L YCEO1-102 B4 DNA;
C 4L WEVNEZIMAER , 3K 5 pm, YCEO1-102 i HEESESF 1 BC,
A : The hybridization signal of sugarcane genome DNA probe labeled by Biotin,B:The YCEO1-102 genomic DNA stained by DAPI,

C:The results of merged red with blue fluorescence. Scale bar =5 pum. YCE01-102 is the BC, hybrid between sugarcane and Erianthus arundinaceus
5 HTE self-GISH 458
Fig.5 The self-GISH results of sugarcane
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TCRYERET 28 Sl EOKIEH 4] DNA (£L a5 00) MR
B, Xo A e AR T ) MR 2 20 B SR e AR R AT e
B2 JFAV 4258, 22 SR o (AR 2404 iR B ) 4 €2
PRl S =N FAN SR ) o S =R S 5
(E6) , F B piA moBE & A = SR 2% , AN 3 Bk
Mk, Vit FAnic i e S 5L K 40 DNA A4
RARCAYH RERE N2 DNA R 3RER , X felfe e B R 1)
HR 240 A v 01 AH % (0 AR 1A T Ll B i DR 20 D 6 4% 5

5 um

22 YA R4 SR E R SR (ORI (DO R E
LA AT S IS (B 7) , R
PR S MRS, NS H I,

EAR R A, A9 & B AR = B T A AR 4R
TRAn e g R E B A r 28 8l , H 85% LA F 2R 22 4%,
T E % BT e k 2n =20 4%, S22 M 1, #lk
FIMEREZ T 2 R HIEH G/ N ek (6
LT Ei kiR ) o

A A FEBRICI FORIEP 2] DNA $REF 1Y 2238155 5 B M b ic A0 BT S BE P 41 DNA #-EHI 38555
C:DAPL S B MIAR I FERERE I 2 DNA; D21 SRPOET/ AR B 4T S SO RIMEER . #RF5 pm, T
A :The hybridization signal of maize genome DNA probe labeled by Biotin, B :The hybridization signal of sweet sorghum

genome DNA probe labeled by Digoxigenin,C:The Shennong Gaotangzhe genomic DNA stained by DAPI,

D:The results of merged red with green fluorescence,

E:The results of merged red, green with blue fluorescence. Scale bar =5 pum. The same as below
Elo HMERMERIRITEMRSHERN GISH R

Fig.6 The GISH results of double probes from sweet sorghum and maize with Shennong Gaotangzhe

A EMIRBRICHY HBESE R L DNA SREF A ASME S
A :The hybridization signal of sugarcane genome DNA probe labeled by Biotin
E7 MHERMEENRSSHRSEEN GISH &R

Fig.7 The GISH results of double probes from sweet sorghum and sugarcane with Shennong Gaotangzhe
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3.1 MRSHEENAMESIMEERE

RN LSS R R I A 2% S bR it — 2
FRYHTHE , 5 RS T R EA B A
) Tl S o AR 0 S 5 iR . AR E e B S
SFRT AR EX A R RERE T LS b (4
SE , JCIE IR ML RE A R R A5 O HRE e 3
IR EIZR P, @ H AR EEENTRA
WY 5 P 25 S RS AE A A R0 el TR L R R
FOKTEE TARABAE Y, JCHIE H A = 5% A
PRG R R BOEWPIRE A 182 AR AR AE , 3
AMIE S EIE R M e th B2 b, L EL )
FiR 8 B phy R PR YRI5 A0 7 R A 2 5 3R g

HAERON LR P B S5 5, MBI AR AT ) 327 B s
BFB MR AT E e  Br LU &2
R ZHRAE T Fh 25 5 Th B — 2 1w BR P, {15
EOME DL TE BUAR 45 AT 2% 1Y) 2% 58 P S b Y
EE-% [33-34] .

Sk T WS S R AR v R 1) 2 LS AR
FEIRFFH SCoT ARic Al GISH $2 A, 2> FAric A4
st b i — 2D BRI R 4 06 2R RN TR IR L I
Qe (R4 AL, DNA 43 FHnic B AR o] 2 0 b sz e it
R EE DNA 20 FoKF LA ESE 28 5 7R S R o
% % 5 U6 8 S5 A B Tz R A
SCoT FRict AT ARG I HH AN [ 35 PR AR {3t A el i) 114 ok
ANESE WER L R e HOE GO R . 5 AL T
IC (40 SRAP 5 SSR) I LLIM 7 , SCoT Fric HA B &
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AR L0355 56 R O B 1 22 S PR ARG i 1% AT
R, LT SCoT 43 T AR ic 1138t 4% B B Ak 7 i 3R 1
7R, A b I SR A i S X — R 2 b H 5 R
U v SR A AR DL 2R Bt g, B 3 T A 3 A 22 5 i
AN RGO R 5 HE BRI sfE 22 R EOR,
FRGRRBGE,, HE— 25 UL B = W R ] BE 2 i
R —EF(R) . BRIERY, £K)E 5 HEE
PIEG KRR SRR S H BN R CRE, X5
N. Nair 2503 R SRR St O

GISH J" {2 Vi FH T8 2 2% P 1) 45 7 e AP G £5
AR AR5 GISH 45 5 v DL T fif AR e o fh
Bz NGB0 AR R GISH AR H i+
A R A TR S e AR TR, TR R e SRR R OK S
2 DNA A T2 2 i B, oA e b e T
Yoo R A AR SR A e e 3L AL DNA 4T 1) 4458
5, M H A K AL 4] DNA #4838 (5 5
AR5, 2 HH pf e vo b R 5 i s S 3 IR 4 L AT R B A
IR, AT LA 2 P A e W (S5 A i SR I 2%, T AN
TR HRS ERMZ, 456 FEEM SCoT Hr
TCEEAE, W A5 W A A e A T B Sy i s e 1 —
A, AR AR P AR R R A G B AARB H AT AR
FE R RO IE L IE R BB R R (2n =20) 2T 2 4%
Yefa R BT gL tafR BBl 22 4, HAR AP ER
SrARRRAR R AE A AN e ek, FOK B H
LRI B X AR B G | HL A e iR
AR H RN A BT AR . XA 2 0N ik
AMKRIE  ARSE W ARG AR 2 X
SR T 1 &REREER 2 +1 +1) AEYA
TRFR R = ISR 1EH G R B H 2n 1Y SER
2T X RPEYL AR (2n +2) B LE YA RR A Y
T, AHIFGE HdiA A Y 2 SR B AR TE S I
A B R E P i/ X T2 2 4
Y AR I S N A R — 25T

B A5 I S 2 S 0E L SCoT A it Fl
GISH J73 , X o A4 v W TR F A7 2 A L S0 25 0, 3
ot S T R A L EIE, BRI, (o 6 5 45 S SN
SEATEE,
3.2 FhIREIHE

FEAEY I b, Zead KAy F AR SRR
TREFRIE ST, AR SRR B R T 2 A A
FRAGHE S 2 DR, S B0k 3% 5 Pl gt 1% 22 B ™ 3
RIST BRAI, Bl A K (8 AS TR o AT o
T VEYIE R FH ) 3 R 4R v 21 D500k v I i
BCAEY) SRR B — Ak, (451 P 5 1 35t A% L ik

P X O EEA TEYREE MR T/ER
B G R NI, U s SR R PR AL AR
PERIERABEFY , AW S8 1015 LAl , A REFf DA EY) i
T PR R 5 = 1) ) R, (A 4 B B0 A B
FERE IR

AN 328 H 092 R0 R 0 A F B
WML AL ESCEAR T EAEAFEE
AL SR BT SR A B R 0 SRR 8t AT 2 A
P, D05 A 55 IR Y A0 B RV B R i A e B
RN B AR R BB F B RAR
A 620 ZJ& ,10000 L, il , i BEEE ™ |
REEJE ) A e A B 5 H R 4 5 R A5 00 b
T, AT AR 22 W AE ) FHA L 1) 3 5 Jaes Al 0 ol Jo %
P S S B W ok N e S i L R 7K e
HYFE A, IF R I 2% 24 28 0 - B 0 S A L R 2 A
AR Gt TS 2 H R, QIR R T, X R E
RMPE P A R, H R E AP LRI, B
BT R T AR 78 43 R R A 1 i 28 7 K B —A
B A B A7 A B P B, 478 2% 2% 28 M
VI B2 Rl 2% 24 58 B A5 AR IR A, 2
AR oumsg e A mmeE e ik, B, of
K WP (B 2 2 58 D ) 38, AR5 v B f
AR S e T S AR O SR A E
KB JE Bl 2 Fp A an it B e BAA AR se ) AR
i Ay i, JUHOR WS o & B HiE i 2 s A b
FEATOMERS 1Y), DRI HAE H R b 53 A8 A S A e
AT BA W5 | A e i A A e

B2 3K

[1] Devos K M. Grass genome organization and evolution[ J]. Curr
Opin Plant Biol,2010,13:139-145

(2]  FEiRR, ey B, 45 b R B ARl A P 352 4% B 0K
DU (1) (1] AEAss AL IR A4 2011 ,12(1) 112

[3] Nair N, Selvi A, Sreenivasan T, et al. Moleculardiversity among
Saccharum , Erianthus , Sorghum ,Zea and their hybrids[ J]. Sugar
Tech,2005,7(1) :55-59

(4] BT, E0I A0 5 N EOR G ATt L) ] /Y
WAL YEIE AR ,2010,11(6) :666-670

[5] Hrishi N, Marimuthammal S, Das L. V. Studies on the causes for
seed failure in the intergeneric crosshetween sugarcane and maize
[J]. Proc Indian Acad Sci, 1969 ,70(4) :169-177

[6] Bartek M S, Hodnett G L, Burson B L, et al. Pollen tube growth
after intergeneric pollinations of iap-homozygous sorghum [ J].
Crop Seci,2012,52(4) :1553-1560

(7] @Bk, EFR. YL SR 0 FERG M SE [ T]. A2
B ,1998,33(12) :12-14

[8] Collard B C, Mackill D J. Start codon targeted ( SCoT ) polymor-
phism: a simple, novel DNA marker technique for generating
gene-largeted markers in plants[ J]. Plant Mol Biol Rep,2009,
27(1) :86-93

(9] BE MIFE,FELE 5. SCoT 4 Thric 76 F F 5% it 1% &%



1110 N7/ S - A G S 16 %
IR AN )] MY IR IR , 2013 ,14(4) :704-710 [30] Sorkheh K,Shiran B,Kiani S, et al. Discriminating ability of mo-

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

Xiong F, Jiang J, Zhong R, et al. Application of SCoT molecular
marker in genus Arachis[ J]. Agr Sci China,2011,36(12) :2055-
2061
FEACHT, R KB R, 4F. ARG T 28 (SCoT)
— I T PR AR L 40 H W EE R AR IC BT HOR [T]. 43 T
PIHFh,2009,7(3) :635-638
FELEAE , BORDL, TR 4, 45 FIHT SCoT J3 i i iss 14 ¥ I
E’J%#MJ] MR AL G4 ,2014,15(1) :89-95
BETUIR kR BRBE S, 5. SRAP 54 SCoT FRig 0 HT & A
mﬁﬁ%mu%z##m.m% {5 TR 241, 2014,15(2) «
292-298
Zhang H,Bian Y, Gou X, et al. Persistent whole- chromosome ane-
uploidy is generally associated with nascent allohexaploid wheat
[J]. Proc Natl Acad Sci USA,2013,110(9) :3447-3452
U T (T S 22 e AR H B R 4R A T (SCoT)
W Z AT ]. 2 244R 2013,40(10) :2026-2032
Zhao X,Xu X, Xie H,et al. Fertilization and uniparental chromo-
some elimination during crosses with maize haploid inducers[ J].
Plant Physiol ,2013,163(2) :721-731
Piperidis G, Piperidis N, D "hont A. Molecular cytogenetic investi-
gation of chromosome composition and transmission in sugarcane
[J]. Mol Genet Genomics,2010,284(1) :65-73
Wang X, Yang Q,Li F,et al. Characterization of the chromosomal
transmission of intergeneric hybrids of Saccharum spp. and Erian-
thus fulvus by genomic in situ hybridization[ J ]. Crop Sci,2010,
50(5) :1642-1648
Choisne N, Demange N, Orjeda G
chromosomes 11 and 12, rich in dlsease resistance genes and re-
cent gene duplications[ J]. BMC Biol ,2005,3:(20) :1-18
Chenuil A,Desmarais E,Pouyaud L, et al. Does polyploidy lead to

, et al. The sequence of rice

fewer and shorter microsatellites in Barbus ( Teleostei : Cyprinidae)
[J]. Mol Ecol,1997,6(2) :169-178

Piperidis G, Christopher M J, Carroll B J, et al. Molecular contri-
bution to selection of intergeneric hybrids between sugarcane and
the wild species Erianthus arundinaceus| J]. Genome,2000,43 ;
1033-1037

Dufour P,Deu M, Grivet L, et al. Construction of a composite sor-
ghum genome map and comparison with sugarcane, a related com-
plex polyploid[ J]. Theor Appl Genet,1997,94(3-4) .409-418
De Wet J, Gupta S, Harlan J, et al. Cytogenetics of Introgression
from Sacchbarum into Sorghum[ J]. Crop Sci,1976,16:568-572
Nair N V. Production and cyto-morphological analysis of interge-
neric hybrids of Sorghum x Saccharum[]J]. Euphytica, 1999,
108(3) :187-191

T T “87397" T AH P Fh AT
Ui B 2441 ,2001,29(3 ) :8-11
Chamala S, Chanderbali A S,Der J P, et al. Assembly and valida-
tion of the genome of the nonmodel basal Angiosperm Amborella
[J]. Science,2013,342(6165) :1516-1517

D 'Hont A, Grivet L, Feldmann P, et al. Characterisation of the

R B AT ()] T R R

double genome structure of modern sugarcane cultivars ( Saccha-
rum spp. ) by molecular cytogenetics [ J]. Mol General Genet,
1996,250(4) :405-413

AT, LB, X P, 5. [ A S B s A 2 A Y
SSR 34 [J]. At L IR 2441, 2010,11(4) :407-412
XUEHE, JrEes, sk A5 H RS\ E B |24 F i SSR
FRIESEE [ 1], PH R AOILS44R ,2012,25(1) :38-43

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]
[46]

[47]

[48]

lecular markers and morphological characterization in the estab-
lishment of genetic relationships in cultivated genotypes of almond
and related wild species[ J]. ] For Res,2009,20(3) :183-194
T, T 5. EORIE AL SRR RO WR (1], KHEAR )
Bl 2014 ,20(7) :20-24

HMEAE | SR IL, BEE. IH2r T b g PR 252 M RA U 1Y
Fifi M AR 55 o gt A% 2R ()], gt A% 27 412, 2001,28 (11)
1040-1050

5548, SO IR E . R B S Mo R RAPD 43F
FRICAS I ) b Al S BT R gt A 2 Ak (0], T g O SR
2014,43(2) :12-16

R WIH 3 U, XA 55 IR 52 1R B SSR 43 T4%
e KA R AR R K 3301 (M RASRIE ()], fmdi gkl
i 2012 ,27(7) :673-678

IRETF , TRATG , 257 1, 2. HREBESE A9 2% 28 M T SR ol
)ﬁﬁénﬁfiﬂﬂ?ﬁ (=) H BB 0 Zr FL S 2R ) 23 T4
LI A FHEE R, 2004,2(1) :35-42

ZETENG 22524 BEPLEL, 4. M6 1% Z2 #E Pk SCoT Hl SRAP
FRIC ARG B FC B AT (0], Ot W 4, 2011,20 (2) -
236-244

Deng Z,Zhang M ,Lin W , et al. Analysis of disequilibrium hybrid-
ization in hybrid and backcross progenies of Saccharum officina-
rum X Erianthus arundinaceus[ J]. Agr Sci China,2010,9(9) ;
1271-1277

Bancroft I, Morgan C, Fraser I, et al. Dissecting the genome of the
polyploid crop oilseed rape by transcriptome sequencing[ J . Nat
Biotechnol ,2011,29(8) :762-766

Lipman M J, Chester M, Soltis P S, et al. Natural hybrids between
Tragopogon mirus and T. miscellus ( Asteraceae) :a new perspec-
tive on karyotypic changes following hybridization at the polyploid
Ieve][]] Am J Bot,2013,100(10) :2016-2022

Rt R R A I (R B S BT RF SO ()] vl
Bl 1981 (12) 14

Sun Y, Skinner D, Liang G, et al. Phylogenetic analysis of Sor-
ghum and related taxa using internal transcribed spacers of nucle-
ar ribosomal DNA[ J]. Theor Appl Genet,1994,89(1) ;26-32
Han F,Lamb J C,Birchler J A, et al. High frequency of centro-
mere inactivation resulting in stable dicentric chromosomes of
maize[ J |. Proc Natl Acad gci USA,2006,103(9) :3238-3243
HRIRAE , PR, BB ALB 2 @MEQZ*A:I_M? M 5 IR
fr2ese [ )], B @?ﬁ 1999,44(5) :520-524

PUIHE, TRALA A%, Lﬁr ij? H 1 75*11 4 5 gL o AR
SARRHA G =R s 5 HE 1] 24 4R, 2005, 32
(4) :695-697

TR, BB A, AP, 2. A W DR I £ T U AR 2
FEPEIEZR[T]. BEURRLF,2002,24(2) :6-11

R S0, INDUR SF R 218 B H SR AN
TP BEIR2ER 2011 ,12(1) :163-166

D’hont A,Rao P,Feldmann P, et al. Identification and characteri-

[J].

sation of sugarcane intergeneric hybrids, Saccharum officinarum x
Erianthus arundinaceus ,with molecular markers and DNA in situ
hybridisation[ J ]. Theor Appl Genet,1995,91(2) :320-326
Wang X, Yang Q,Li F et al. Chromosomal constitution and karyo-
type of intergeneric F| hybrids between Saccharum spp. and Eri-
anthus fulvus based on GISH[ J]. Agr Sci China,2011,44(6) .
1085-1091



	植物遗传5期_部分179
	植物遗传5期_部分180
	植物遗传5期_部分181
	植物遗传5期_部分182
	植物遗传5期_部分183
	植物遗传5期_部分184
	植物遗传5期_部分185
	植物遗传5期_部分186



