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Jantra Suanjan 2015: Improvement of A, B and R Lines for Hybrid Corn Production.
Master of Science (Agronomy), Major Field: Agronomy, Department of Agronomy.

Thesis Advisor: Associate Professor Choosak Jompuk, Dr.sc.nat. 68 pages.

There are three types of cytoplasmic and genetic male sterility in field corn (Zea mays L.)
namely T, S and C separated by their restore gene (Rf) in nucleus. At the present, C type is
popularly used for hybrid seed production. The objectives of this study were to improve the male
sterility line (A line) and its maintainer line (B line) by backcross method and to search the
complete restorer lines (R line) of obtained male sterility line. Ten counterpart of A-BC, lines (A
lines and its maintainer B lines) were used as male sterility lines. Increasing the homozygosity in
each counterpart line three times of backcross method were applied to obtain A-BC,, A-BC, and
A-BC,. Ten A-lines in each backcross generation were used as female parent. On the other hand
three R lines (Ki21, Ki46 and Ki48) were used as male parent. Thirty hybrids in each backcross
generation of A line by line x tester were produced for yield trial in 3 seasons. The results showed
that only four crosses, Agd-2" x Ki21, Kil8-1 “x Ki2l, Kil8-3 " x Ki2l and Ki46-2 " x Ki21
had completely male fertile through three growing seasons. The average grain yield of these
hybrids ranged from 1,069-1,097 kg/rai and the cross of Ag4-2A x Ki21 was the highest grain
yield about 1,097 kg/rai. While, four crosses, Agl8-1" x Ki21, Agd0-1" x Ki21, Kil8-1"x Ki46
and Ki18-3" x Ki46 had partial restorer male sterile through three growing seasons. The average
grain yield of these hybrids ranged from 1,005-1,139 kg/rai and the cross of Kil8-3" x Ki46 was
the highest grain yield about 1,139 kg/rai. From this study, four BC,of A and B counterpart lines
(Ag4-2, Kil8-1, Kil8-3 and Ki46-2) were selected giving completely fertile pollen when crossing
with Ki21.
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M1 8 mmastaNamgazaﬂymzmmﬂymmqaﬂymzmmgﬂwﬁn 8 ANTANLATNUFATIVAOUY 3 wuﬂqu}‘ﬁ 2 (80.9.-W.8. 2556)

AuaL/NUT mardn  Awuduwde  nedidud ALLUU (1-5) T 50% AN (BU.) MINNAY (%) fanvazuda
(nn./13) (%) NZIME Au 15 Ty aendaf  Au in 1 adu

Agd-2 x Ki2l 821 12.07 84.33 1.5 1.8 57 60 187 108 0.0 0.0 OY/F
Kil8-1 x Ki21 748 12.23 76.59 1.0 1.8 57 61 188 100 0.8 2.0 OY/SF
Kil8-3 x Ki21 807 12.47 78.60 1.5 1.5 57 60 190 115 1.0 1.5 OY/F
Ki46-2 x Ki21 880 12.90 79.66 1.5 2.2 57 60 187 105 1.5 2.9 O/F
Agl8-1 x Ki2l 630 12.60 81.27 1.0 23 56 62 185 103 0.0 0.0 OY/SF
Ag40-1 x Ki21 853 12.23 82.28 1.5 2.0 56 63 190 114 0.0 0.0 OY/SF
Kil8-1 x Ki46 833 13.03 74.71 1.0 1.7 57 63 191 103 1.7 6.1 OY/F
Ki18-3 x Ki46 1139 15.00 78.81 1.0 2.5 57 63 194 104 1.8 43 OY/F
CP888 999 12.20 78.63 1.0 2.5 55 57 203 100 0.8 1.0 OY/F
Pac999 1314 12.17 80.73 1.0 1.5 55 58 215 108 0.0 0.0 OY/F
SW4452 1144 13.63 78.53 1.0 1.7 53 56 205 117 0.0 0.0 OY/SF
F-test ok ns * ns ns * ok ok ns - - -
LSD, 108.20 - 6.19 - - 2.41 2.15 12.00 - - - -
C.V. (%) 11.44 9.75 4.57 1.94 31.04 2.52 2.09 3.63 7.74 - - -

ns = lifianuuananuneada 0= @du F = dnyaiziuds

1y ** = uﬁmﬁaﬁﬁmmmﬁﬁﬁ P<0.05 1ag P<0.01 oY = fmanadu SF = dnymziaiud

- ="l 1dnseranuuanaanada
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M1 9 mmastaNamgazaﬂymzmmﬂymmqaﬂymzmmgﬂwﬁn 8 ANTANLATNUFATIVAOUY 3 wuﬂqu}‘ﬁ 3 (5.9.-10.8. 2557)

ﬁwam/ﬁuﬁ: HaHAA mm%umﬁﬂ wosidud AZLUUY (1-5) M 50% ANNG (F3.) MINNdN (%) Adnvazda
(nn./19) (%) AT fu T3n lvn  aonda  Au fn 570 fdu

Agd-2 x Ki2l 1369 11.97 86.89 1.7 1.7 75 79 180 108 8.07 8.60 OY/F
Kil8-1 x Ki21 1253 11.57 82.64 1.0 1.2 74 77 190 108 14.70 8.50 OY/SF
Kil8-3 x Ki2l 1280 11.53 84.63 1.5 1.5 75 78 188 108 23.97 10.93 OY/F
Ki46-2 x Ki2l 1288 11.80 82.36 1.0 1.5 74 77 173 98 21.07 0.93 O/F
Agl8-1 x Ki2l 1333 12.07 84.57 1.0 1.7 72 78 182 110 40.27 12.13 OY/SF
Ag40-1 x Ki21 1258 11.70 87.38 1.7 1.5 73 78 187 107 31.73 5.27 OY/SF
Kil8-1 x Ki46 1264 12.13 85.97 1.0 1.3 74 78 181 110 27.37 9.50 OY/F
Kil8-3 x Ki46 1124 11.83 75.42 1.0 1.3 75 79 181 107 20.67 8.10 OY/F
CP888 1284 12.40 83.12 1.0 1.0 72 76 197 100 31.07 1.63 OY/F
Pac999 1806 12.47 88.98 1.0 1.2 71 74 182 95 7.20 4.87 OY/F
SW4452 1656 12.07 83.46 1.0 1.0 74 77 208 123 5.53 3.57 OY/SF
F_test kk kk skk skk * * % % * - - -
LSD, s 210.00 0.54 4.23 0.20 0.53 3.17 3.51 16.75 13.94 - - -
CV. (%) 9.09 2.41 2.95 10.01 23.09 2.53 2.66 5.28 7.66 - - -

* iag +* = naafod AN aBAN P<0.05 11az P<0.01 0= @du F = dnyaiziuds

- =l nngianuuanaaneana 0Y = dmanedu SF = dnvaiziainda
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N4 3 qgmnmswwmmuﬂiﬂmmm (combined analysis) VDIANHUSIUDDNADNAIN

9 £ -4 a < A '

auaeﬂ'lm mmqmu ﬂ’NiJQWQIﬂ L‘]Jf)ﬁl“]ﬂ!ﬂﬂ&“lmz LUAgHanNaniuan (319N 10) WUMN

é)ﬂym%ﬂNﬂWilﬂBﬁi LLﬁ%WﬁNaWﬁITJIWﬂﬁﬂNﬁiJ ﬁmm meshqmmﬁa (P<0.05 ﬁ%ﬂ
(% d’d d v a o [y 1 [y [ 9
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1.9, 57) WIueenasndiy 50 nlesisudenannuniiggignou Tagmasmiiny 77 T4 599031
A A =Pl ~ 1" v (4 A A W

v nAgni 2 (ar.a. — W.8. 56) UAURTBIMIAY 60 T UAzAUQAN 1 (W.A. — a.a. 56) WiueeN

v 9 S 2 4 g’/ ~ = ~ [ @ [ 1 ~

aendr 50 ledud wazduinga Taslaunaominy 57 Julagluunazgg wun galgni 1
(W.A. — .7, 56) UA1DYITHIN 55-58 TU 991/gnT 2 (a.A. — W.8. 56) DYTLHIN 56-63 T uaAz

991/gnN 3 (5.A. — 101.8. 57) UADYILHIN 74-79 TU (A131991 11)
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M50 10 M3AAT12HANUNITUTIUI (combined analysis) YoIaNHULZNMTINBATNTAYAG V0991 TnAgnHENTIN 1 910 3 991lgn

Mean Square

SOV df 50%DT 50%DF PH EH Shelling Yield
Season(E) 2 4109 ** 4002 ** 1196.4 * 4.86 333.8 woH 1584983 ok
Rep/E 6 5 6 121.6 93.71 19.5 41814
Genotype (G) 10 11.830 ** 7.428 k¥ 549.6 ** 33590 ** 47.63 woH 261223 ok
GxE 20 7.609 ** 3.931 * 1459 ** 89.50 20.74 woH 32926 *
Error 60 2.553 2.500 113.6 101.80 9.27 19740
Total 98 4135.992 4021.859 2127.1 625.77 430.94 1940686

a

* (ag ** = uaaItiodAYNNADAN P<0.05 g P<0.01 MuE1AY
@ o 9 L '

50%DT = TupnANAIY 50 1odimud
[ J 2 J

50%DF = 1uoon i 50 odidud

PH = ATNGIAY (1)

EH = ANNgaAn (u.)

. s <
Shelling = tlpsIFuamsnzimzinGn

Yield = Wananao 15
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4

q

@ (4 J J
Tueonaendan 50 1lesiyud

Awaru/ g : , , Ao
gailgni 1 galgnn2  goignh 3

Agd-2 x Ki21 57 60 79 65
Kil8-1 x Ki21 58 61 77 65
Kil8-3 x Ki21 57 60 78 65
Ki46-2 x Ki21 58 60 77 65
Agl8-1 x Ki21 55 62 78 65
Ag40-1 x Ki2l 57 63 78 66
Kil8-1 x Ki46 56 63 78 66
Ki18-3 x Ki46 55 63 79 66
CP 888 57 57 76 63
Pac 999 57 58 74 63
SW 4452 55 56 77 63
Aundo 57 60 77 65
% C.V, 2.39 2.09 2.66 2.46
F-test” * *ok * *ok
LSD, 2.30 2.15 3.51 1.51

LSD, ,; (E) = 1.35 LSD, ,; (G) = 1.51 LSD, ,; (E x G) =2.70

Wnenyg " ez +* = uaaaisd 1Ay neadan p<0.05 uag P<0.01 udIAY

2/ a 4
MsunTIzHANLlsUs U

LSD d115U79A1ANUUANA19UD9 Environment

LSD d1%503aA1ANNUANAIUDY Genotype

LSD d115UIaMANULANA1NU09 E x G



43

[ ) [ < 3 1 1 v o w ana g’;

anvazsuautuesn lny 50 nfesidudianuuanasedniisddymeadaluns 3
gaign (3197 10) wazlenasanluudazgailgn nundn Inagneauilgnlugailgni 3

A o I I 4 J A A - o
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599091170 991UgnN 2 (a.0. — W.8. 56) UAURAHMIAY 56 T uazqgilgni 1 (W.a. - a.a. 56)
A o J 2% A A A " v @ 1 1 A
Uiueen Iy 50 wledidudduiga Tasliaunadominy 53 7ulaglunaazgg wui qeilgni 1
(W.A. — 2.9, 56) UA1BYITNIN 52-54 Tu 991lanh 2 (a.A. — W.8. 56) DEIENIN 53-57 Tu LAy

991/gn? 3 (5.0, — 1.8, 57) UAYIENIN 71-75 TU (115199 12)
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M1919N 12 ﬂ'ltﬂafl']u@@ﬂhlﬂll 50 Lﬂ@ilmu@ﬂlﬂﬁmT]TWﬂQﬂNﬁﬂJ 8 ANTY LASHUTATIVEDY 3

o

ui lunsazngilgn

[ S 3 4
Susonaen lnuy 50 wosiEud

fANan/ug , , , Ao
gailgni 1 g9ilgni 2 991lgni 3
Agd-2 x Ki2l 53 57 75 62
Kil8-1 x Ki21 54 57 74 62
Kil8-3 x Ki21 54 57 75 62
Ki46-2 x Ki21 54 57 74 62
Agl8-1 x Ki21 52 56 72 60
Ag40-1 x Ki2l 53 56 73 61
Kil8-1 x Ki46 53 57 74 61
Ki18-3 x Ki46 52 57 75 62
CP 888 54 55 72 60
Pac 999 54 55 71 60
SW 4452 52 53 74 59
Aundo 53 56 74 61
% C.V, 2.68 2.52 2.53 2.59
F-test" * * * %
LSD, 2.43 241 3.17 1.49
LSD, ; (E) = 1.48 LSD, ; (G) = 1.49 LSD, ; (E x G) =2.72

a

wnemg " wag *+* = udanisd Ay naadan P<0.05 iaz P<0.01 AL
“msnnszianuuysysiusy

LSD d115U7AMANLANA1V0S Environment

LSD d115U7AMAMIANANVON Genotype

LSD §1#15179A1ANNUANA1U09 E x G
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ANugdnganggilgnau Taslinnugunay 198 uag 107 udmag awaay Tuvuei
a1 Tnangnlugeiani 2 (0. - w.e. 56) Tanugeduuazaugednsesasnne 196 uaz
107 isudas Awaa nazggilgni 3 (5.0 — .. 57) Tanugedunazanugadn 186 uaz

107 ¥UANAT AIUAIAD (A15199 13 1aZA15199 14)

drunnugavesauin Inaluudazguen/iug wuigray Kils-1 x Ki2l 1n2ugs

A = Y 2 [ v J Aan = ]
wmnigatazianugalndimesnuiug cp 888 uldiln 999 wazgIssw 4452 Taeliaeg
1 a d‘ ) 1 1 ti' =
FENIN 197-205 uduas ieiarsan luunazggilgn wun gggni 1 (w.a. —a.a. 56) U

PYIENIN 1782131 uANAs 991/gna 2 (4.0 — W.8. 56) DYIZMIN 185215 HUAWAT LAY

=

991Nl 3 (5.9, — uro. 57) TA10gaznang 173-208 uAMAT (1131971 13)

dnvazanugadnvesdudnInalunsazguan/iug wohguan  Ag 40-1 x Ki2l
Wag Kils-3x Ki2l fanugannfigauazdanugalndifesduiugaassa 4452 Taefisog
32N 112-121 udmas iefinsanlundazagilgn wud aalgnd 1 (wa. — a.. 56) fim
og3zn e 95-123 wuAwAs 991gndl 2 (@A, — W.o. 56) Timogsgning 100-117 ufimns

1azgglgni 3 (5.9, — 1.8, 57) UADYILHIN 95-123 IHUANAT (113199 14)
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! ! H 1 o o o !
M5 13 ARdenugeduYest 1 Inagneay 8 gHaN ez HUATIT0Y 3 WuF Iuuaaz

aqugn
L, ANUGIRY (B1.) 4
AW/ . : . Aunay”
i ' ggilgni 1 galgnn2  qeilgni 3
Agd-2 x Ki21 178 187 180 182
Kil8-1 x Ki21 213 188 190 197
Kil8-3 x Ki21 198 190 188 192
Ki46-2 x Ki21 190 187 173 183
Agl8-1 x Ki21 198 185 182 189
Ag40-1 x Ki21 198 190 187 192
Kil8-1 x Ki46 188 191 181 187
Ki18-3 x Ki46 198 194 181 191
CP 888 210 203 197 203
Pac 999 205 215 182 201
SW 4452 202 205 208 205
Aunde 198 194 186 193
%C.V. 7.04 3.63 5.28 5.53
F_testu * %k * k3
LSD, s 23.75 12.00 16.75 10.05
LSD, ,, (E) = 6.64 LSD, ,;(G) = 10.05 LSD, ; (Ex G) = 17.42

Wnenyg " nag +* = uaaaisd 1Ay neadan P<0.05 uag P<0.01 Ay

2/ a 4
MsunTIzHaNLlssus I

LSD d115U79AANUUANA19UD9 Environment

LSD d1%503aA1ANNUANAIUDY Genotype

LSD d115UIaMANULANA1NU09 E x G



47

H 1 { J v AL J
M1 14 Aundeanugadnvestn Inagnrday 8 guan nazWugasIvae 3 Wugluuaaz

aqugn
' o, ANNGIAD (au.) D 4
AN/ , , , Aunay”
g9ilgni 1 galgnn2  goignh 3
Agd-2 x Ki2l 98 108 108 105
Kil8-1 x Ki2l 118 100 108 109
Kil8-3 x Ki21 112 115 108 112
Kid6-2 x Ki21 102 105 98 102
Agl8-1x Ki2l 108 103 110 107
Ag40-1 x Ki2l 115 114 107 112
Ki18-1 x Ki46 95 103 110 102
Ki18-3 x Ki46 107 104 107 106
CP888 98 100 100 99
Pac999 107 108 95 103
SW4452 123 117 123 121
Aunde 108 107 107 107
%C.V. 12.11 7.74 7.66 9.46
F-test” ns ns * o
LSD, s - - 13.94 9.51
LSD, < (E) = 5.83 LSD, ,s(G) = 9.51 LSD, s (Ex G) = 16.39

Wnenyg " ez +* = uaaaisd 1Ay neadan p<0.05 uag P<0.01 Al

2/ a 4
MsunTIzHANLlsUs U

] I 4 1 aa
lu18n s anuna naanea g

LSD d115U79A1ANUUANA19UD9 Environment

LSD d1%503aA1ANNUANAIUDY Genotype

LSD d115UIamMANULANANU09 E x G
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a s s A ' /3 & 9
(‘ﬁ.ﬂ. — 1.8, 57) mﬂeimu@mﬁﬂxmmnaaqqmm@ﬂgﬂe 10 84.13 L‘].]E)il“])"l«!@] LL@%‘UW?IW@

= = = 73 o = 73 o =
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~ - 72 o A sl @ t sl @
Ugni 1 (W.a. — a.a. 56) WlesiFudmanzimzimay 78.05 tlesiyud wenantnlesidudnms

=

A 2 J v J = ] J s I3 4 A
NEMEMRATUDING 11 ANTU/NUT UAUNAYDYIEHIN 76.33-84.00 SIGHE AN ("M1519N 15)

' < 1 ' v o T
dulefiiudmsngimzuesini Inaluuday anau/Mug wunguean Agd-2 x Ki2l,

o

Agl8-1 x Ki2l, Agd0-1 x Ki2l uaz Kilg-1 x Ki21 #nlesdudmanzimelndifsadumu

A o

uF¥ln 999 1oz crsss Tasiinunavogszving 80.67-84.00 wlodiiud aeluiagiiudiiu

R oRa,
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msmvesweusEnludszme Inen IdnleSisudmsnzimegeann 85 wlediduad uaziiu
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A ' A /2 < 9 ' o o
M319N 15 mmamﬂasmummsﬂzmwmaﬂmmmﬂwwgﬂwm 8 ﬂN’GﬁJ Lmz‘WU‘Qﬁi’J"ﬂﬁﬁl‘U

3 g lundazgglgn

J 3 o
nlodiguamsnzmy

AWau/wug . . . Aunag”
991/gn 1 aignn2  gaigni 3
Agd-2 x Ki2l 78.79 84.33 86.89 83.67
Kil8-1 x Ki2l 82.28 76.59 82.64 80.67
Kil8-3 x Ki21 77.58 78.60 84.63 80.33
Ki46-2 x Ki21 74.87 79.66 82.36 78.67
Agl8-1x Ki2l 78.31 81.27 84.57 81.67
Agd0-1 x Ki2l 78.90 82.28 87.38 82.67
Kil8-1 x Ki46 71.53 74.71 85.97 77.33
Kil8-3 x Ki46 75.12 78.81 75.42 76.33
CP888 80.17 78.63 83.12 80.67
Pac999 81.36 80.73 88.98 84.00
SW4452 79.64 78.53 83.46 80.33
Ay 78.05 79.47 84.13 80.58
%C.V. 3.72 4.57 2.95 3.78
F-test” *% * *% *%
LSD, 4.95 6.19 423 2.87
LSD, . (E) = 2.66 LSD, . (G) =2.87 LSD, . (E x G) =5.21

wnemg ' uag +* = uaanisd Ay naadan P<0.05 iag P<0.01 AR
“msanszianuuysysiusy
LSD d1%503aA1ANNLANATUDY Environment
LSD d1%503aA1ANNUANAIUDY Genotype

LSD d115UIaMANULANA1NU049 E x G
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Ki4 Suwan 1(S)C4-S,-5-5
Kill Suwan 1(S)C4-8,-18-7
Kil6 Suwan 1(S)C4-S,-20-5
Kil8 Suwan 1(S)C4-S,-22-4
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