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Pedigree analysis of sesame cultivars released in China
LIU Hong - yan, ZHOU Fang, ZHAO Ying — zhong *
(0il Crops Research Institute of Chinese Academy of Agricultural Sciences,

Key Laboratory of Biology and Genetic Improvement of Oil Crops, Minisiry of Agriculture, Wuhan 430062, China)

Abstract; To provide valuable clues for sesame breeding, pedigree of sesame cultivars released during 1960 —
2013 in China were analyzed. Totally 145 cultivars were bred in the past 60 years, of which 136 were conventional
cultivars and 9 were F, hybrids. Since the first hybrid released in 1993, the number of hybrid cultivars had in-
creased steadily, which indicating sesame prevalence of heterosis utilization. Of the 145 cultivars, 121 were classi-
fied as white seed — coat color, 17 black, and 7 yellow or brown, exhibiting the diversification of cultivar type in
term of seed — coat color. 134 cultivars with known pedigree showed that they were derived from 98 parental lines
which could be further traced back to 45 Chinese landraces and 9 alien accessions. They suggested that Chinese
landraces had large contribution to breeding, and that the alien gene pool had yet to be fully exploited. Yuzhi 4,
Ezhi 1 (old) and Yiyangbai were the most important parents used for sesame breeding in China, with 29, 18 and
10 cultivars derived from the 3 parents respectively. Pedigree analysis revealed that the best way to breed an out-
standing sesame cultivar was to cross the elite parents from different geographical region and/or bearing distinct but
complementary botanical traits.
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Table 1 Number and type of sesame cultivars released in China during 1960 —2013

N BT B AL Released year ot
Cultivar type 1960 - 1969 1970 - 1979 1980 - 1989 1990 - 1999 2000 —2009 2010 -2013 Total
AP Conventional 10 8 14 23 54 27 136
Z& A2 Fp Hybrid 0 0 0 1 6 2 9
12§k White — seed 8 6 11 19 49 28 121
Y FR Black — seed 0 0 0 4 11 2 17
Hi S 02 Bk Brown — seed 2 4 1 0 0 7
HiFF%R Non — branching 5 5 8 18 56 29 121
43457 Branching 5 5 4 5 4 1 24
iy Single — floret 2 1 0 2 1 0
=AY Tri - floret 8 9 12 21 58 30 138
PUEHY Tetragonal capsule 7 5 10 20 59 30 131
Z W Multigonal capsule 3 5 2 3 1 0 14
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Table 2 Cultivars derived from abroad and their parents composition

AP 24 FK FA A2
Cultivar name Parent 1 Parent 2
e 1 R S A& AT At 50 %
WL Jihi 1 Tashkentskil , from the former Soviet Union Beijing Bawanghian
BEATT x JL ot a5 4 AL

P 35 Jizhi 3
F2 13 5 Zhengzhi 13

F#RA&Z 3 5 Zhengzazhi 3 2302

FBEA S 1 5 Zhengheizhi 1

= S —
%295 Yuzhi 9 AEZFE ms86 -1

=1
%210 2 Yuzhi 10 HAV/IMA2 &

Wuninghei

FAEM — = ARk

K% 08 Lezhi 08

|- 429 Shangzhi 429

Tashkentskil x Beijing Bawanghian
Z 11 5 x KKU3, Hit KKU3 Sy 7% E 5[5 i Ff
Yuzhi 11 x KKU3, KKU3 originated from Thailand

Sindos64 — 1, A3 [ 5| i3k
Sindos64 — 1 originated from Korea

Male sterile line ms86 — 1

Xiaolin 2 originated from Japan

Zihuayeersan system selected

Jiaohe Bawangbian
#R 27 x Danbackgae , H:H' Danbackgae M\ % [ 5] 7
Zheng 27 x Danbackgae, Danbackgae originated from Korea
(#2255 xKalinda) F, i KIAE G Rk

(Yuzhi 5 x Kalinda) F, were selected after space mutation
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Myanmar black sesame
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Table 3 Geographical origin of parents for sesame cultivars released at various period

25 AEAG B AL Number of cultivar released £t
Rl oo WREK AR X2 —R R, 2K FR5) XGER A AN o
Both parents from China One from China, the other from abroad Both parents from abroad

1960 - 1969 8 0 0 8
1970 - 1979 9 0 0 9
1980 - 1989 9 2 0 11
1990 - 1999 18 1 1 20
2000 —-2009 51 4 1 56
2010 -2013 29 1 0 30
AT Total 124 8 2 134
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Table 4 Parental combination of sesame cultivars in China

FRAR LA R TR R T

Parental combination Cultivars bred Parental combination Cultivars bred
HZ K x A2 K White seed x White seed 71 P x 24 4 locules x more locules 15
MR x BB R Black seed x Black seed 2 BAFF x 434 No branch x Branches 14
FAZBE x B2 K White seed x Black seed 6 PAFF x BAFF No branch x No branch 66
HZ K x # 2 Bk White seed x Yellow seed 7 A3EE x 434 Branches x Branches 5
MR x W2 FR Black seed x Yellow seed 1 LAE x 2 4E Purple flower x Purple flower 28
—=4¢ x =1E Three flower x Three flower 84 4 x [ /€ White flower x White flower 36
HigE x Bt Single flower x Single flower 4516 x HAE Purple flower x White flower 21
=4 x BA4E Three flower x Single flower 2 x L Green capsule x Yellow capsule 12
PUE x PUtiz 4 locules x4 locules 69 2 x 4 5L Green capsule x Green capsule 68
£ x 228 more locules x more locules 2 HH x #IR Yellow capsule x Yellow capsule 1
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Table 5 Representative sesame cultivars and the characteristics of their parents

(LY BRI X 3k T RE 0L FRA AT £

Cultivar name Major growing regions Registration information Characteristics of parental combination

KR IGAAR T [ A 7 B R, ST |

1989 4 4 7 CEEDRIR I Fin L
a ML AT b 6 1990 42 RUA i I e LI
#%Er4= . . . 0. SN Parents are all originated from the domestic cultivars.
. Mainly cultivated in Huaibei 1992 4 H K H 5E . . )
Yuzhi 4 . . . . There are many obvious differences between those two
and Jianghuai area Registered to Henan in 1989, .
L . parents in seed shape, seed color and flower color.
Anhui in 1990, state in 1992 o . .
The diseases resistances are complement.
Ty g A VEE, — Iy W A B
FIE BL 22 F BRI R — 3, U — 2L
g B {”Jﬁej \{ﬁﬂjlz\i%f%i JLTE 1992 4F WL & One'p'arent originated from Chinese le'lndrace, the
. . Mainly cultivated in Henan, . L other originated from the newly bred cultivars. There are
Zhongzhi 9 . . . . Registered to Hubei in 1992 > . .
Hubei, Anhui and Jiangxi many obvious differences between the two parents in plant
type, capsule shape, and seed color. But the two parents
are consistent in mature capsule color and growth period.
R ] PAY 3t 0y B A 2 ) i R, R 3 A
p 5 oo S e At g 13 N B g
o0 BUC LT BT S 1997 5 [t 7 VR 2 B AR A, T 22 52

Mainly cultivated in Hubei, Henan,
Anhui, Guangxi, Guizhou, etc.

Zhongzhi 10

BRI AT X
Mainly cultivated in Huanghuai
and Yangtze River Valley

2l
Zhongzhi 11

NI B NS e aNi')
Mainly cultivated in Henan,
Hubei, Anhui and Jiangxi

h 12
Zhongzhi 12

TOMEGI A YL 37 X
Mainly cultivated in Huanghuai

213
Zhongzhi 13

and Yangtze river valley

WAL TR LV 2T

w1 1
Tﬂiﬂzhl IF Mainly cultivated in Hubei,
7z Henan, Jiangxi, Anhui and Hunan
LTI RAL VB
g 1 B Beh L AR g
%]zhl 1 7 Mainly cultivated in the south of
b Liaoning, the north and west of Henan,
Shaanxi, Shandong and Shanxi
— WL B A =
JT90 14 Mainly cultivated in Hebei
! and the north of China
g g = CINEEIN- S O i | A W)
();%fﬂﬁizlj Mainly cultivated in Henan,

Anhui, Hubei and Jiangxi
NONE 7SO AN

VB =
RZ16 5 Mainly cultivated in Henan,

Luozhi 16 Anhui, Hubei and Jiangxi
Ay g m TR S B AE 1r
%Z}? éj Mainly cultivated in Henan
A and neighboring provinces
sy o PN I B S ]|
E(J?Z }213 Mainly cultivated in Jiangxi,
anziu Henan, Hubei, Anhui and Sichuan
ey TLTR RN A 2 R 7 X
jN—ingyhi 3 Mainly cultivated in Jiangsu,

Anhui, Sichuan, and Zhejiang

Registered to state in 1997

2003 4F[E Z W E LA FTE

Registered to state and Hubei in 2003

2003 4648 HE
2004 4 [¥ 5 H E
Registered to Hubei in
2003 ,to state in 2004

2005 4 [E X E

Registered to state in 2005

1998 AEiLA o 5
Registered to Hubel in 1998

1986 4L 44 ® E
Registered to Hebei in 1986

1998 448 5
Registered to Hebei in 1998

2001 AR R 4 1T 2
Registered to Henan in 2001

2006 4% i
Registered to state in 2006
1993 4 T 41
2000 4 [¥ 5 #

Registered to Henan in

1993, and state in 2000
1992 AR L4481
Registered to Jiangxi in 1992

1995 4545 #1E
Registered to Jiangsu in 1995

The parental lines for Zhongzhi 10 include three
landraces and two cultivars. There are obvious
differences between those parents in capsule color.

R U AR R AT 52 7
First cultivar bred by the method of
space mutation breeding.

MGE—J5 oK BAMNE ,— 05 ok B E N
HT A, AR
One parent was an alien line, and the other
was a domestic elitebreeding line that
has obvious difference in flower color.

R LR UCR AT 5 AL 7T P

Bred by space mutation breeding

XGE—T5 B kAR, — 7 ]
R RIE A2 RECR
One parent is cultivar, the other is middle
material. There are obvious differences in
capsule shape and flower color.

XGR—Jrk BAME, — 77k B EA
o7 BRI, MRS B2 SR
One parent originated from abroad, the other
originated from landrace. There are obvious
idifferences n plant type and diseases resistance.

RUE—T77 9 [ TR, — T A
B B AR R R 22 AR
One parent originated from landrace, the other
originated from new cultivars. There are obvious

differences in plant type, capsule color and seed color.

XE—J5 R E N IR
BT EA, —J5 yrh sk
One parent is the most — frequently — used
elite line, the other is middle material.

O R o R 3
Elite breeding line.
XGR—TJ5 0 [ A 5 B,
—Ji N TIEA

One parent is landrace, the other is elite parent.

I A 7 D A R R

Systematically selection from landraces.

il A 3t 75 9 D ol R B

Systematically selection from landraces.
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Yuzhi 7 Zhongzhi 7 Guanghuayitiaobian Yuzhi 8 XLuozhi 12 Luozhi 19
¥ 18 < HZ 958X BF 11 = BE LR (BT
- 0e8 k — : 245 (BFEL
Yuzhi 18 Zhengzhi 958 X Yuzhi 11 Zhuzhi 1 Yuzhi 4 (backbone parent)
PEI2Y g o— | xERAaX | BEISXHF1IE h¥ 18
Zhongzhi 12 CLSU-9 Yiyangbai Ezhi 1 XZhongzhi 11 Zhongzhi 18
@i o g w1 | e X BRrHk MR ¥ 91
HE6 T — FZ1E —— Zhushanbai X Shaanxifufengzhima === =

Ezhi 6 Ezhi 1

B 1

Rik

Zhongzhi 21

Systematically
selection

TS
Ningzhi 1

BFRAERBRETERMHFRE

Fig.1 Pedigree of foundation parent Yiyangbai and derived inbred lines
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Luozhi 19 Yuzhi 8
BI85 o BZ4S Ixpyppe
Luozhi 18 Yuzhi 4 TLuozhi 12 €=89H142—
B 16 5 ik
Luozhi 16 ™ Systematically selection
FF15 < IF 81043 ]
Zhuzhi 11 Zhu 81043
F¥ 185 < 1¥ 893 _|
Zhuzhi 18 Zhu 893
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Table S1 Characteristics and pedigree of sesame cultivars bred in China
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