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Abstract: The inheritance regularity of wild specific loci for Erianthus arundinaceus ( Retz. ) Jeswiet and
Saccharum spontaneum L. from intergeneric hybrid complex ( E. arundinaceus x S. spontaneum ) inheriting to
generations was investigated, in order to provide theoretical basis for exploring new sugarcane parents. AFLP-PCR
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molecular markers combined with capillary electrophoresis were used to analyze the transmission dynamics of wild
specific loci over generations and also clarify the genetic relationship among these materials. A total of 3695 loci were
amplified from 29 AFLP primer combinations, with a polymorphic ratio of 97.89%. The genetic fragments derived
from E. arundinaceus ( Retz. ) Jeswiet and S. spontaneum L.were 43.96% and 56.04% respectively. The average
heritability of E. arundinaceus ( Retz. ) Jeswiet in F;, BC, and BC, were 8.25%, 1.9% and 0.63%, respectively,
and the average heritability of S. spontaneum L.in F,, BC, and BC, was 16.98%, 2.4% and 0.21% respectively. Both
indicated a reduction of foreign specific genetic loci over generations. By analyzing the ratios of sugarcane specific loci
that remained in different generations, the genetic information of GT02-761 has been ranked first in F;. The average
percentage of special loci for GT05-2743 inheriting to BC, was 92.75%. The heritability for ROC23 inheriting to
BC, was the lowest, and the heritability for FN39 was the highest, up to 94.32%.The cluster analysis showed that the
intergeneric hybrid complex was inherited more from male parent and the progeny from the intergeneric hybrid complex
were inherited more from the sugarcane ( Saccharum spp. ), which was consistent with the analysis of molecular genetic
relationship. The results showed that the genetic loci for the hybrids from intergeneric hybrid complex had changed a lot
compared with that of intergeneric hybrid complex in the process of genetic recombination for three generations. Thus,
this work analyzed the inheritance regularity for two parents inheriting to three generations, and the outcome might
provide suggestions for future breeding.
Key words: intergeneric hybrid complex ( GXAS07-6-1 ); AFLP; wild gene; genetic analysis
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159 ). *E H# 01-53( GT01-53 ). H: H# 02-761 ( GT02-
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Table 1 The materials used in this study and pedigree information

Bk

Female parents

AUA

Male parents

)

Materials

AR
Progeny

GXA87-36 GXS79-9

F; GXASF,08-1 414 YT93-159 GXAS07-6-1

GXASF,08-2 H& GT01-53 GXAS07-6-1

GXASF,08-3 41 & GT02-761 GXAS07-6-1

BC, GXASBC,11-1#4%4 GXASF,08-3-6 GT05-2743

GXASBC,11-2 4% GXASF,08-3-2 GT05-2743

GXASBC11-3 414 GXASF,08-3-11 GT05-2743

BC, GXASBC,12-115 4115 GXASBC, 11-1-29 ROC23

GXASBC,12-29 414  GXASBC, 11-1-28 FN39 5

GXASBC,12-38 413  GXASBC, 11-1-11 ROC22

GXAS07-6-1

GXASF,08-1-1, GXASF,08-1-2, GXASF,08-1-3, GXASF,08-1-5.
GXASF,08-1-6 . GXASF,08-1-7 , GXASF,08-1-8 , GXASF,08-1-9,
GXASF,08-1-10, GXASF,08-1-11

GXASF,08-2-2 . GXASF,08-2-6 . GXASF,08-2-11 , GXASF,08-2-18 ,
GXASF,08-2-19 , GXASF,;08-2-37 . GXASF,08-2-50 , GXASF,08-2-52 ,
GXASF,08-2-54 , GXASF,08-2-60

GXASF,08-3-1, GXASF,08-3-2 . GXASF,08-3-3 . GXASF,08-3-6 ,
GXASF,08-3-7 . GXASF,08-3-8 . GXASF,08-3-10 . GXASF,08-3-11 ,
GXASF,08-3-12 , GXASF,08-3-13

GXASBC,11-1-5, GXASBC,11-1-8 . GXASBC,;11-1-11,
GXASBC,11-1-16 . GXASBC,;11-1-18 , GXASBC,11-1-19 .
GXASBC,11-1-27 ., GXASBC,;11-1-31, GXASBC,11-1-32,
GXASBC,11-1-37

GXASBC,11-2-2 . GXASBC,11-2-3 . GXASBC,11-2-5 .
GXASBC,11-2-6 . GXASBC,11-2-7 . GXASBC,11-2-8 .
GXASBC,11-2-9  GXASBC,11-2-13, GXASBC,11-2-14 .
GXASBC,11-2-16

GXASBC,11-3-2. GXASBC,11-3-4 . GXASBC,11-3-6 .
GXASBC,11-3-7 . GXASBC,11-3-11 . GXASBC,11-3-12 .
GXASBC,11-3-14 . GXASBC,11-3-17 , GXASBC,11-3-23

GXASBC,12-115-2 . GXASBC,12-115-3 . GXASBC,12-115-7

GXASBC,12-115-11

GXASBC,12-115-16 .

GXASBC,12-115-22

GXASBC,12-29-2,
GXASBC,12-29-10 .
GXASBC,12-29-13,

GXASBC,12-29-23

GXASBC,12-38-1,
GXASBC,12-38-12,
GXASBC,12-38-17,

GXASBC,12-38-22

.GXASBC,12-115-14,
GXASBC,12-115-19,

GXASBC,12-29-3,
GXASBC,12-29-11.
GXASBC,12-29-17 .,

GXASBC,12-38-2,
GXASBC,12-38-14
GXASBC,12-38-18 .

GXASBC,12-115-15,
GXASBC,12-115-21

GXASBC,12-29-8 .
GXASBC,12-29-12
GXASBC,12-29-19

GXASBC,12-38-7.
GXASBC,12-38-16 .,
GXASBC,12-38-19
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122 DNARERRE®WN £ DNA BB
50 7%, FAZ 9 25 1 2 i I 43000 JHL v 58 R A/
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I . Mse |, i% 4% fili TADNA ¥ % Fermentas 23 #) =
fie Bl BA%k M A TR PR A,

514 5 3 % ] FAM 986 HRi0 .
EcoR [ 51¥#1 Mse 1 5|93k 78 D51 &, il
5 | e g A5 5, Rk A MRy 23
BRI 29 X5 [ dl A AT IE XY 1 O o B R
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e AR, RS — LR, — D SRAAT T A AR
A HOA AL XA AR DL R
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F 2 29%f AFLP 5|¥1H &R R

2 HERESH

2.1 AFLP 5|9 &TFES S

1 FH 78 X AFLP 5] 91 41 & X BE 5 GXA87-36
5| F-2% GXS79-9 #E1T PCR ¥4, M rhiifi 1t 1 29
X S5 FAE WS T Y AFLP 51 4 4 4 6T BE R A
T e Ho 5 H A se | Il 22 S AR Y 2 [ 41 DNA i1 7
PCR Y"1 S BANAE LUK T, 34 v Beiy R/h &=
By A TE 100~600 bp JE RN . H 29 X5 | H1d1 &
ey 3695 A~ Z AR IE 348X 514 127 4~
FRic ), F1 Z 25 VE 5] 97.89%, 29 X} 51 ¥y 4H 4 )
L AR S5 S I AE 91.34%~100% 5 ~F- 14455 5 |
Yy 1A RERERT PR A 37 AL A M RRIE . EBM2
HAEY I PRICERZ , N 212 4, 28 MERR I 202
A~ EBM7 A2 FIERAR (£ 2),

Table 2 The polymorphic results by using 29 pairs of AFLP primer combinations

EIEEA"N 45 SRR VLB ZAMEA (%)
Primer name Abbreviation Total number of loci Polymorphic loci Percentage of polymorphism
E-AAG/M-CAC E1M4 136 136 100.00
E-AAG/M-CAG E1M6 171 169 98.83
E-AAG/M-CTT E2M6 174 174 100.00
E-AAG/M-CAA E5M9 113 113 100.00
E-ACA/M-CAC E5M10 104 104 100.00
E-ACA/M-CAG E6M1 100 99 99.00
E-ACA/M-CTC E6M2 212 202 95.28
E-ACA/M-CTG E6M4 149 147 98.66
E-AGG/M-CAC E6M5 122 117 95.90
E-AGG/M-CAG E6M6 123 117 95.12
E-AGG/M-CTC E6M7 127 116 91.34
E-AGG/M-CAA E6M8 136 130 95.59
E-AGT/M-CAG E6M9 90 89 98.89
E-AGT/M-CTA E7TM1 117 117 100.00
E-AGT/M-CTT E7TM2 96 91 94.79
E-AGT/M-CTG E7M3 132 128 96.97
E-AGT/M-CAC E7M4 119 112 94.12
E-ATA/M-CAC E7M8 80 80 100.00
E-ATA/M-CTT E7M10 71 70 98.59
E-ATA/M-CAA E13M1 132 129 97.73
E-ATA/M-CGC E13M2 158 154 97.47
E-ATC/M-CAC E13M5 97 97 100.00
E-ATC/M-CTA E13M6 183 183 100.00
E-ATC/M-CTT E13M8 90 88 97.78
E-ATC/M-CTG E13M9 82 81 98.78
E-ATC/M-CAA E15M1 137 137 100.00
E-ATC/M-CGC E15M8 147 147 100.00
E-ATG/M-CAC E16M4 173 173 100.00
E-ATG/M-CAT E16M7 124 124 100.00
BT Total / 3695 3617 /
SE Average / 127.41 124.72 97.89
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221 WMFMEFZHRALAMNERINT A
29 X AE B R T2 [H] B A Z2 8P R) AFLP 45id
A3 HTBE S RN T8 8 AL A s AR L 90 1y e AR %
R, GEREOR B RIE] T A 5 40k 1067
F1 1120, 5507 2543 710 563 Fll 616, 14156 45 B &2
A 1 GXAS07-6-1 (1) 45 5 037 55, 43 %1l hy 118 F1 257,
BESE T2 W LA 7 45 504 A4, 388 N A
(76.98% ) &1 2| J5 {CBREH 2 A /& GXAS07-6-1( 3£
3); BEEIE AR GXASO7-6-1 i {37 15 103 4, it
1 AL 2.79% . BESE FIEI T2 AEBE R 2 A
() 781 Tk 243 1A 43.96% F1 56.04% ( % 3 ). M
e Gk g, B F% 76518 GXAS 07-6-1 11
L1658 (41.72% ) 212 BEF ARG 18 GXAS 07-6-1 11
BRI 2 4% (20.96% ).

BES X} F BC, . BC, 3 AL 1 - 445 3 % 5y
A 8.25% . 1.90% Fi1 0.63% , ¥| T-% %} F,. BC,.BC,

R3 BFEFEMREESUHEERBEELLRE

3 AR Y 1% 33 2R 43 31 16.98% ., 2.40% F1 0.21%
(3 4), RUE TR A0S TE RIS R e T3
5, It HLRt A QARG , B E] 2 A b %
YR AR R e TR R S AL E] BC,
2R (435118 0.63% F10.21% ). 44 3%
F P GXA87-36 X H: 9 MH G TR R IE IR T
0.63%~9.84% 2 [a] , %} GXAS F,08-3 ZH &1Lk 2 e s
(9.84% ), H:r GXAS F,08-3-2 it {% 5] (1 v 15 iz £,
9 16 >3 GXAS F,08-3-10, GXAS F,08-3-11 . GXAS
F,08-3-13 . GXAS F,08-3-1 v i 4% /0, A 8 4>, i 1%
HE TR LY TiiRZ . X GXASBC,115 4 &1%
i R, (U 0.63%. T2 GXS79-9 X H: 9 4~
H A T AR 15 38 A T 0~21.25% 2 [], X GXAS
F,08-2 4H & 1% i K fix 7 (21.25% ), 1% i %] GXAS
F,08-2-11 {3 fife 2, Jy 38 1>, 151 5] GXAS F,08-
2-57 7 S b, b 74, GXASBC,115 4 4 If %
A E TR RS (K 4),

Table 3 AFLP loci of parents inheriting to the progeny and parental contributions to progeny in the Erianthus arundinaceus

( Retz. ) Jeswiet/Saccharum spontaneum L.cross

A IR A AL L AT KL

TR Loci number of parents inhering to the progeny
Progeny

GXA87-36 GXS79-9 AHIH] *Consistent ASHHIF **Inconsistent
GXAS07-6-1 506 ( 43.96 ) 645(56.04 ) 388 375

*: 5 2 DR EA RSS9 AFLP A5 = TG R ARG

SR AFLP LA 45 P B B s A Tmkof

*: AFLP loci where two parents have the same alleles, **: AFLP loci where the alleles of the progeny are not equal to either of two parents, Data in

parentheses contribute to heredity

R4 PF BFERREECRNERS T

Table 4 Analysis of the genetic loci transfer of the Erianthus arundinaceus ( Retz. ) Jeswiet /Saccharum spontaneum L.

GXAB87-36 GXS79-9
e i o A . N A
Progeny W (%) mf?{ié& (%) (%) mﬁfm"ﬁ (%)
Percentage Genetic locus Average Percentage Genetic locus Average
percentage percentage
F, generation GXAS07-6-1 16.51 40.00
GXAS F,08-1 414 6.35 5~12 8.25 9.06 6~14 16.98
GXAS F,08-2 4115 8.57 4~13 21.25 7~38
GXAS F,08-3 4145 9.84 8~16 20.63 8~35
BC, generation GXASBC,11-1 & 2.54 1~-5 1.90 1.88 0~4 2.40
GXASBC,11-2 414 1.90 0~3 2.81 0~5
GXASBC,11-3 414 1.27 0~3 2.50 1~2
BC, generation GXASBC,115 414 0.63 0~1 0.63 0.00 0~0 0.21
GXASBC,38 & 1.27 0~2 0.63 0~1
GXASBC,29 & 0.00 0~0 0.00 0~0
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222 HEZHESMEELANEESHT FP3
A R ARG BN R AR AL LG
52.119%~64.95% , “V-33] 59.75% , H:th GT02-761 (1) 4%
S SRR ARTE 3 N H A R s (£ 5 ). BC,
3N AR AR RIS R R AHR R GT05-2743, H:
1A% B 5 AR Y R 5007 0 L 51734 ok 92.75% . BC,
i 3 AN AR AR AL B S AR RE 7 s Ll
Fil k 49.09%~94.32% , F-¥J 76.63% , Hit ROC23 4

x5 HERERMWYEREERIHRORME

SO AL BRI AR, FN3Q 7S5 s AL 5 fe ey (6
5 ), it H AR RS AR A R SRR A s
17l , Ho GT02-761 i3t 1% 31| GXAS F,08-3 414
5 S5 A LU0 2 S B 5P 3845 3] GXAS F,08-3 445
RSO LB 6 £5, 20 E T2 10 3 65 Hakfg
F| GXAS BC,11-1 A IR S5 A5 LL 9 20 2 525 1Y
3%, BIFH M 4 4% /L 5] GXAS BC,38 41 A 1%E
S 2 R RESE Y 3 4, BT 6 1%

Table 5 Specificity of genetic contribution of sugarcane cultivars to their progenies

RS AT B A A IE R KL

HoR R A B L (% ) Average genetic similarity coefficient between offspring and parents
At R
;1t Parents of Proportions of specific He s fhae A GXA87-36 GXS79-9
rogen S
geny sugarcane cultivars points transmitted to Parents of sugarcane
offspring cultivars
GXAS F,08-1 4 & 93-159 62.20 0.56 0.45 0.44
GXAS F,08-1 combination
GXAS F,08-2 15 GT01-53 52.11 0.55 0.46 0.45
GXAS F,08-2 combination
GXAS F,08-3 15 GT02-761 64.95 0.60 0.46 0.44
GXAS F,08-3 combination
GXAS BC,11-1 4% GT05-2743 92.39 0.73 0.39 0.36
GXASBC,11-1 combination
GXAS BC,11-2 & GT05-2743 93.48 0.77 0.38 0.35
GXASBC,11-2 combination
GXAS BC,11-3 414 GT05-2743 92.39 0.77 0.37 0.35
GXASBC,11-3 combination
GXAS BC,38 41 & ROC22 86.49 0.74 0.37 0.34
GXASBC,38 combination
GXAS BC,115 41 & ROC23 49.09 0.65 0.37 0.34
GXASBC,115 combination
GXAS BC,29 & FN39 94.32 0.73 0.37 0.34

GXASBC,29 combination

2.3 RiLELEERMED T

231 HMF FFEERIESHEREERMESE
HRONED T BEF 5 5 T2 ] 0y s 4L AL R ECh
0.46, BEE| 5 A1k GXASO7-6-1 SHES ) T2 135t
&ALl Z 505 1) 4 0.52 11 0.65, 2 B GXAS07-6-1
AR T B FEEGRREE ., RS ATLUED,
F 1A RS BEE T2 00 7 2 8L A U R 4K
25T BC,.BC, A G R, SR 4y K F%H
1% 36 25 e AR B 4R S 07 05 L %A — 3. GXASF,08-2
5 GXASF,08-3 41 & 7E B H X AL AL R 8
i, 00 0.46, 7EH| T2 P Pt A AR M R 8 0R
Y GXASF,08-2 44, Hy 0.45,

232 HESHIESHEREERASEEHEMES
e H AR R A S B BT B Ak 2 (]
() 35 15 AR DL 2 BUAE 0.32~0.38 2 1], M SE 4% K &
it BEEN R SRS 9 MAA R E AL R
AE 0.34~0.51 Z [a], i H EARIE R 5 9 M AR
AR st A5 AR LR T 120 0.69, B6 I A [n] T
HRREE AR AL

233 BREHSW B LMRREERER EREH
L % 0.45 4b DI FI B, BT A7 (44 BT DL 43 Sk 5 K
e T BB AE IR M B AR BEY B 2% L 245
JEARBEENR AR T 22 BE R A IR 2258 K [nl 52
JEAt. TEAITE %L 0.52 4bbrEInt, Fy 5H 3 Mk
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