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Genetic improvement of breeding materials in tropical and sub-
tropical maize

Sansern Jampatong, Chaba Jampatong

National Corn and Sorghum Research Center / Farm Suwan, Kasetsart University, Pakchong, Nakhon Ratchasima 30320, Thailand

Abstract: In the present study, 122 maize local cultivars and adapted exotic germplasm from Thailand were used to
develop open pollinate varieties (OPVs) using modified ear-to-row scheme, top-cross or test-cross programmes. Ten new
maize OPVs with distinct characters were created based on the precise breeding objectives and directional design. The se-
lection of breeding materials was based upon three factors: elite performance, broad adaptability, and genetic diversity. The
synthesizing system provided four features: genetic mixing and recombination, equal comparable genetic contribution, mild
selection pressure, and maximum intermating for genetic equilibrium (i.e., the female traits were close for the genetic com-
positions). Subsequently, Suwan 1 composite and its deritives (Suwan 2, Suwan 3 composite, Suwan 5 and KS24 synthet-
ics), KS6 and KS28 synthetics with the dent type of different origins, and Caripeno DMR composite, KS23, and KS27 syn-
thetics with the dent type of Non-Suwan 1 origin were developed. These OPVs had been improved for 2~13 cycles using S1
recurrent selection method. About 50 inbred lines were developed from these OPVs, and 16 elite single (three-way) crosses
were combined and released from these inbred lines. At present, at least one parental inbred line of all the tropical hybrids
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was derived from Suwan (KS) germplasm in Thailand. Based on the theory of the synthesizing OPVs and developing inbred

lines, this paper discussed the genetic moderate diversity, relationship, heterotic group, and patterns for synthesizing OPVs,

and inspiration for composed OPVs to heterosis breeding.

Keywords: maize OPVs; composed OPVs of flint and dent types; single, three-way cross; genetic variability and

diversity
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1.2 (s)C10 (s)C4
15%, CK(Tequisate GYF) 17%~30% 20
3 1) M (2) 80
’ 80%
10~15 S1 : Suwan 2 ()
@) 240 cm, 99 cm, 21.7 cm,
3 12~16, 137 g, 84.6%, 293
' ) g Suwan 1 , ;
, C ) 7d ( )
Comp, Syn N ” ' Suwan 3 () , 1
257 cm, 115 cm, 23.7 cm,
' 12, 176 g, 85.0%, 312
( | ) ) g , , ,
[ '
Suwan 1
' Suwan 1 15%
10 Comp, Syn Suwan 5 , 1
! (83333 /ha) 260 cm, 113 cm, 24.1 cm,
' 12~14, 167 g, 85.3%,
10 Comp, Syn , S1 317 g , ' ,
() Comp, Syn , Suwan 1 Suwan 3’ ' 12%. '
C13 ,Suwan2  C7,Suwan 3 Suwan5 KS24
C7 C5 Cg; Comp, Syn KS23 KS24 () , 1
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c4 c8 G C2 cl 12, 158 g, 85.5%, 314
g9 , ) )
2 : . , Suwan 1
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Suwan 1 , 1 KS23 1
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KS6 1 149 g, 85.2%, 310¢g
265 cm, 121 cm, 24.0 cm, ) ) ,
12~14, 168 g, 85.4%, 311 Caripeno DMR
g L] 1 '
, , KS28 , 1
247 cm, 120 cm, 22.0 cm,
255 cm, 115 cm, 22.0 cm, g ’ ’ ’
12~14, 151 g, 85.5%, 310 KS6  KS27
9 : ( '
) 2.2 ( )
KS27 , 1 4 6
249 cm, 112 cm, 22.3 cm, 12, 3
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1 ( 2); Suwan 1,(s)C4,(s)C6,(s)C7,
Suwan 1 38 , ( (s)C8,(s)C9,(s)C10(HLT)C1-F2 32
) 4 , 6 3); Suwan 2,(s)C7 1 (Ki40);
50% : 36% 30% Caripeno DMR, (s)C1 2 1
30% < >z ( 3); Suwan 3, (s)C1,(s)C2,(s)C3 5
Thai Comp No. 1 CO, S1 3 ( 3); Suwan 5, 1
, , 700-1000S1 , (KSX4802); KS6,(s)C2 2 4
7% 10%, Thai Comp No. 1 C1 : 3); KS23-F4 4 1
DM Phil(Philippine, (KSX4803) KS24 KS27 KS28
PhIDMR 1 5 3 .3
(BC3), Thai Comp 1 DMR BC3(s) C2, ( )
Suwan 1; Suwan?2 37 ., Thai Comp 1 Suwan(KS) Suwan 1
No.1(s)C1 7 d , Comp, Suwan(KS) , Suwan 2
Phil DMR 1 ’ s1 100% Suwanl  ;Suwan3 5 KS24
c4, Thai Comp No.1 Early(s)C4, 2 Comp Comp  Syn, Suwan 3
Suwam 2; Suwan 3 8 , . 80%  Suwan 1 20%
Suwan 5 7 s1 ), Suwan 5 32% Suwanl 22%  Caripeno
. Caripeno DMR, KS6, KS24, KS23 DMR 46% Non- Suwan 1 ; KS24 100%
KS27  KS28 4 5 12 26 7 Suwan 1 5 Comp,Syn,
17 ’ Comp, Syn Non-Suwan 1 Caripeno DMR
4 ’ [1, 4] Suwan 1, KS27 Caripeno DMR
; KS6 3 Suwan 1 ; KS28
2.3 50%  Tuxpeno , 3
10 Comp,Syn Suwan 1l KS23 30%
2 2 , 2 F, =<
Pac. 9 Pn3013 2 7 1 6 10 Comp, Syn F,

F2 TRAMFEBHMBRRZMREENH

¢ )

Suwanl
Suwan2
Suwan3
Suwan5
KS24
Caripeno DMR
KS6
KS23
KS27
KS28
Pac9F2
Pn3013F2

Ki1-Ki19, Ki22-29, Ki31-34, Ki46
Ki40
Ki35-Ki38, Ki43
?
Ki20, Ki30
Kid4, Ki47
Ki23-F4-57-1-4, S7-1-5, S7-6-4, S7-7-2
Ki21, Ki45
Kei0102

SW2301, 2602, 3101, 3501, 3851, KESX1
SW3502, 3503,KSX4801
KSX4802
SW2602
SW3504, 3601, 4452, KSX4804
KSX4803

SW3101, 3501, 3502, 3503, 3504, 3601, 3851
SW4452, KSX4701, 4803, 4804, KESX1, KESX3
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B 2 KESX1. KESX3. KSX4804 % fh5 Kei0102. Ki2l. Ki45 BYFFIEE

Ki21(
1(  Suwan 2.
27), KS23(

Ki45) Kei0102 Suwan
3 KS24), Caripeno DMR( KS6
Suwan 5), Ki2l( Ki45), Kei0102

CIMMYT-Pop28, KS28 6 , 5

Suwan 1xCaripeno DMR, (Suwan 1,

Caripeno DMR)xKi21, Ki23xKi24 (Suwan 1), (Su-
wan 1, 5, KS6, KS23, Ki2l1)xKei0102, Suwan

1xPop28!**! Suwan 1 Reid
YD YZNo.5 Tuxpeno Amarillo Cristalino Late
YD \Veracruz181 [7~12]
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3.1 ( )
Suwan(KS)Comp, Syn
Suwan 1 4 (Argentino,
Canilla, Criollo  Tuson)16 ,
4 (Tuxpeno, Salvadoreno, Argentino
Criollo) 6 , 5 (N.Catata,

Cuban YD,Argentino,Criollo Tuson) 5 ,
4 (Caribbean, Tuxpeno, India  USA)
5 4 (Tuxpeno,
Caribbean, USA  Phil) 6 38
, OPVs,

OPVs; KS23 26
( )
CIMMYT
6 y 4 1
(Group) (Type) (Race),
BSSS BSCBLI, Eto THG,
A B wBMm [

16
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, Suwan 1 , , peno, Amarillo Cristlino, Late YD, Veracruz 181
, (TuxpenoxReid YD, Tuxreid; Suwan 1x
: , Lancster SC, Suwlanc),
Suwan 1( KS24) (KS23), KS24 TuxreidxSuwlanc Hallauer ~[0-422
KS23 , BSSS BSCB], BSSS-TuxpenoxNon BSSS-Non Tuxpeno
Tuxpeno  Eto, Ta-Hu  Pion A(Improved Reid YD),
Euro EF  B13(Improved BSSS) [7-9.13-21] 33 ()
3.2 ( )
, 1932~1982
10 Comp, Syn 7 ( Suwanl) OPVs , 1982 : SW2301
OPVs(Tequisate GYF ) Suwan , () , 16
1 , 3 OPVs(Caripeno () :
DMR Comp, Caribbean Flint Comp ) KS6 4 (013}
Non-Suwan 1 , Suwan 1 Amarillo Comp, Syn : (
Dentado Caripeno 3 Suwan 1 15% 18%) 5 ,
KS28  Non-Suwan 1 , 50% 50
Tuxpeno , Ki22 — Suwan ' ' '
1(s)C6  Kid5, Tuxpeno-1,Caripeno 4 Suwan ' '
1 KS6 KS28 ’ '
Suwan 1 , Suwan 2 KS24 Suwan '
3 Suwan 5 Suwan 1 Comp  Syn ' '
Caripeno DMR KS23  KS27 Non-Suwan 1 ’
. Caripeno DMR NCSRC/FS KU
Caribbean,Tuxpeno  Phil 3, Phil 5 Suwan 1 80% Comp, Syn, 20% (
. KS27 7  Caripeno DMR ) IR Sprague [
: S1 : : ’
Suwan 1 ; KS23 Ki20 Ki30 3%=4% » NCSRC/FS KU 51
Caripeno DMR, Suwan 1 : ' '
26 Suwan 1 Comp ’ '
KS23, KS24 Syn (Group)
, 10 Comp, Syn 6 [3.5] ’
, 5
, Suwan 1 £ % ik (References):

KS24 Suwan 2, Suwan 3

Tuxpeno, Tuxpenol, Antigua, Caribbean
Flint, Cuban Flint, Veracruz, Tuson, Cateto, Caripeno,
Tuxantigua, Usantigua, Dentado Amalillo

, Reid YD, YZ No.5, Tux-
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