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Evaluation of Combining Ability of Waxy Corn S3 Generation
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ABSTRACT

Evaluation of combining ability of waxy corn inbred lines is an important
procedure in hybrid development. The objective of this study was aimed to evaluate
combining ability of waxy corn inbred lines of several agronomic characters in good
hybrid adaptability in Phayao. Seven S3 generation (UPW1,2,3,456 and 7) were crossed
using model Griffing's method IV and 21 hybrids were performed in a randomized
complete block design with four replications at the Experimental Farm of the Faculty of
Agriculture and Natural Resources, University of Phayao in dry séason 2012. Combining
ability evaluation, UPW5 was expressed with the best combination of GCA effects forv
green weight and also white weight. In the others agronomic characters namely standard
ear weight, shelling percentage, cutting percentage, amylopectin percentage, total sugar,
non-reducing sugar, plant aspect and ear aspect were shown the superior in UPW?7,
UPW7, UPW5, UPW6, UPW1,UPW1,UPW7 and UPWS, respectively. Furthermore, the SCA
results showed that the best green weight was crossed of UPW2 x UPW4 that gave 2,127
kg/rai and white weight was UPW5 x UPW6 (1,523 kg/rai). Most important, the eating
quality containing with flavor, tenderness and pericarp thickness was found in UPW1 X

UPWS5, UPW4 x UPW7 and UPW1 x UPW5 (4.1, 4.3 and 1.5), respectively.
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Table 1. Biochemical character of 7 lines and 1 check variety

Amylopectin (%)

Sugar (mg/g)

Line Fresh kernel Dry kernel ::;::_ Nonsl;f:;cing
UPW1 96.7 96.4 590 d 339 d
uPw2 97.6 97.1 852 a 511 ab
UPW3 98.0 974 71.2 bc 419 ¢
uUPw4 97.0 97.2 773 b 515 a
UPWS5 96.0 97.6 883 a 461 a-c
UPW6 96.7 96.1 65.3 cd 324 d
UPW7 96.9 97.1 583 d 15.0 e
W1 97.6 97.5 68.1 c 44.7 bo
F-test NS NS * b
LSD (.05) 1.9 2.0 | 7.7 2.0
CV (%) 0.84 0.87 B 4.55 2.18

NS = non statistically significant difference

*, ** = highly statistically significant difference.
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Table 2. Agronomic character of 7 lines and 1 check variety

Day to owering  Green White . !
- Height (cm) . . Shelling Cutting
Line (day) weight weight (%) (%)
Plant Ear Tassel Silk (kg/rai) (kg/rai)
UPWA1 108 b 52 bc 47 bc 48 de 835e 520c 623 b 406 cd
UPW2 108 b 52 bc 50 a 50 bc 786 f 377d 480 d 573 a
UPW3 98 ¢ 49 cd 49 ab 51 ab 706 g 340e 482 d 367 d
UPW4 97 ¢ 48 d 48 a-¢c 49 cd 1051 c 565b 538 ¢ 470D
UPW5 82 d 41 e 49 ab 52 a 1274 a 366 de 287 f 40.7 cd
UPW6 127 a 60 a 47 bc 47 e 1159 b 518 c 450 e 437 bc
UPW7 125 a 54 b 46 cd 48 de 1181 b 715a 605 b 530 a
Wi1 100 bc 44 e 44 d 44 f 906 d 714 a 788 a 428 bc
F-test *k o o - o o o >k
LSD (.05) 5.0 2.0 20 2.0 115 51 11.2 5.8
CV (%) 2.14 1.51 1.90 1.50 4.98 4.98 8.93 548

*, ** = highly statistically significant difference
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Table 3. Biochemical character of 21 hybrids and 1 check variety.

Amylopectin (%) A Sugar (mg/g)

Hybrid Fresh kernel Dry kernel ::;:: Non;Le;atcing
UPW1 x 2 95.7 95.4 57 hi 329 fg
UPWA x 3 96.6 96.1 842 b 50.1 ab
UPW1 x4 97.0 96.4 69.2 f 409 cd
UPW1 x 5 96.0 96.2 753 cd 50.5 ab
UPW1 x 6 95.0 96.6 863b . " 451 be
UPW1 x 7 95.7 95.1 643 g 314 fg
UPW2 x 3 95.9 96.1 55.3 hi 14 h
UPW2 x 4 95.3 96.6 74 de 46.2 b
UPW2 x 5 948 96.1 883 ab 469 b
UPW2 x 6 94.8 96.1 909 a 54.6 a
UPW2 x 7 95.6 96.6 87.7 ab 468 b
UPW3 x 4 94.8 96.0 589 h 30.4 fg
UPWS3 x 5 94.4 96.3 844 b 45.8 bc
UPW3 x 6 95.2 96.7 789 ¢ 46 be
UPW3 x 7 952 96.5 775 cd 38 de
UPW4 x 5 95.9 96.3 57 hi 345 ef
UPW4 x 6 95.4 96.5 66.5 fg 39.2 de
UPW4 x 7 95.6 97.4 531 i 29.1 g
UPW5 x 6 943 96.0 745 c-e 495 ab
UPW5 x 7 946 95.8 66.1 fg 39 de
UPW6 x 7 95.8 95.7 643 g 412 cd
Big White 94.7 94.3 70.2 of 38.2 de

F-test NS NS e o
LSD (.05) 2.9 5.8 12.4 8.7

CV (%) 1.48 2.94 8.33 10.33

NS = non statistically significant difference

** = highly statistically significant difference
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Table 4. Agronomic character of 21 hybrids and 1 check variety

Height Day to owerin 5
i G a0 oreen e sheling  cutting
Plant  Ear  Tassel sik  (ko/ra) (kg/ra) %) (%)

UPW1x2 168 b 74 bc 47c-e 47 ad 12860 768 0 597 ef 543 a-d
UPW1 x3 178 a 75bc 46c-e 45b-e 1406n 867 m 617 d-f 529 a-d
UPW1 x4 145 eg 78 ac 46d-f 45c-e 1177p 668 p 568f 49.7 a-d
UPW1 x5 143 g 80ab 45df 44de 2059b 1448b 703 b-e 558 a-d
UPW1 x6 153 d-f 73 b-d 47 c-e 46a-d 1433mn 946 1| 66 c-f 54.8 a-d
UPW1 x7 149 d-g 66 de 43f 43 e 1505kl 629q 418g 515ad
UPW2 x3 146 e-g 78 a-¢c 47 c-e 46a-d 1380n 828 n 60 ef 53.6 a-d
UPW2 x4 158 cd 81 ab 45d-f 44de 2127a 1260e 592ef 595a
UPW2 x5 156 d 78 ac 45d-f 44de 1776g 11283 hi 632 d-f 56.5 a-c
UPW2 x 6 152 d-g 70 c-e 45 ef 45de 1480Im 663 pg 448g 50.7 a-d
UPW2 x7 154 de 78 a-¢c 49ab 48a 1917de 1157 f-h 60.4 ef 60 a
UPW3 x4 150 d-g 84 a 50 a 47 a-c 1864 ef 1108i 594 ef 565 a-c
UPW3 x5 165 bc 74 bc 49ac 48a 1926 cd 1181 fg 613 ef 521 a-d
UPW3 x6 150d-g 77 a-c 46c-e 46a-d 1979c 1147 gh 58ef 599 a
UPW3 x7 151 d-g 66 de 46d-f 47ad 1632h 1034k 634d-f 57 ab
UPW4 x5 168 b 78 ac 46cf 45c-e 1572ifj 1408c 896a 609a
UPW4 x6 145 eg 65e 45d-f 44de 1798g 1179fg 656 cf 54.6 a-d
UPW4 x7 158 cd 84 a 45 d-f 44de 1552jk 1072 691 b-f 365d
UPW5 x6 144 fg 74 bc 47c-e 46a-d 1931cd 15283a 789 ab 477 a-d
UPW5 x7 144 fg 75bc 47c-e 48ab 1763g 1187f 673 b-f 372 cd
UPW6 x7 156 d 78 ac 47c-e 46a-d 1820 fg 1352d 743 b-d 385 b-d
Big White 150 d-g 74 bc 48b-d 48 ab 1626 hi 1243 e 764 bc 46.6 a-d

F-test - - - - *k * - *
LSD (.05) 5.0 4.0 20 2.0 35 58 11.8 5.1

CV (%) 1.45 2.35 2.35 2.28 0.99 2.50 8.94 4.77

** = highly statistically significant difference
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Table 5. Plant and ear character of 21 hybrids and 1 check variety.

Plant aspect

Ear (cm) No. row No. seed
Hybrid (1-5)
Plant Ear Length  Width Tip per ear per row
UPW1 x2 33 bc 3.0 144 k 29 e 132 e-h 131 b-f 276 cd
UPW1 x3 43 a 33 161 ¢ 38 ac 151 a 14.7 ab 291 a-d
UPW1 x 4 4 a 3.3 15 fg 31 ce 132 eh 142 a—c 281 a-d
UPW1 x 5 4 a 3.0 149 g 3ce 139c¢cf 153 a 27.9 b-d
UPW1x6 43 a 3.0 157 d 3de 144 ac 121 d-f 29.6 a-c
UPW1 x 7 4 a 3.7 14.6 hi 3de 141 b-d 122 cf 30.1 a
UPW2 x3 43 a 3.3 14.6 hi 3ce 145ac 134 af 296 a-c
UPW2 x 4 3¢ 2.3 147 h 32c¢ce 124 hj 115f 225 g
UPW2 x 5 4 a 3.0 142 kI 34 b-e 127 g-i 13.3 a-f 251 e
UPW2 x 6 4 a 3.3 138 m 34 b-e 122 13.5 a-f 23.6 e-g
UPW2 x 7 3¢ 33 153 e 3ce 124 hj 129 b-f 235 e-g
UPW3 x 4 3¢ 23 158 d 34b-e 131fh 136a-e 195
UPW3 x 5 3c 2.7 16.7 a 3de 133 d-g 138 a-e 231 fg
UPW3 x6 37 ab 27 16.8 a 41 a 149 ab 143 ab 29.8 ab
UPW3 x 7 3¢ 3.0 163 b 36ae 141b-d 137 ae 278 b-d
UPW4 x 5 3¢ 27 145 ijj 33 c-e 12 i-k 141 a-d 21.7 gh
UPW4 x 6 3¢ 33 135 n 32ce 113k 13.9 ad 20 hi
UPW4 x7 37 ab 3.3 151 f 42 a 137 cf 139 a-d 281 a-d
UPW5 x 6 4 a 3.3 14.6 hi 4ab 139 cf 136 ae 248 ef
UPW5 x 7 3¢ 3.0 142 | 3ce 117k 137 a-e 196 i
UPW6 x7 3.7 ab 3.0 162 bc 37 ad 133d-g 137 ae 271 d
Big White 2d 3.7 15 fg 3 de 14 c-e 117 ef 295 a-c
F-test - NS - *k ik - ok
LSD (.05) 0.4 0.9 1.3 0.6 1.0 0.8 3.9
CV (%) 8.34 19.7 5.21 11.1 4.94 4.04 9.67

NS = non statistically significant difference

** = highly statistically significant difference.
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Table 6. Agronomic character and eating quality of 21 hybrids and 1 check variety

Pericarp thickness (micron) Eating quality
Hybrid Flavor Tenderness Thickness
Germinal Abgerminal
(1-5) (1-5) (1-3)

UPW1 x 2 2512 a 211.2 b-e 34 a-c 35 a-c 1.9
UPWA x 3 158.3 jk 1661 d-j 36 a-c 3.8 ac 1.8
UPW1 x 4 1889 f-h 1442 jk 35 a-c 35 a-c 19
UPW1 x 5 203.7 d-f 176.4 f-i 41 a 41 ab 15
UPW1 x 6 169.8 ij 157.5 i-k 3.6 a-c 3.6 a-c 1.9
UPW1 x 7 178.8 hi 156.6 i-k 38 ab 39 a-c 21
UPW2 x 3 152.3 k 1359 k 3.7 ab 38 ac 1.8
UPW2 x 4 1585 jk 164.8 h-j 28 bc 33 a-c 1.8
UPW2 x 5 171.5 jj 156.9 i-k 3 ac 4 ac 2.0
UPW?2 x 6 191 f-h 246 a 33 a-c .38 ac 1.8
UPW2 x 7 209.2 c-e 163.4 h-j 25¢c 2.8 bc 2.3
UPWS3 x 4 173.3 ij 1894 e-g 2.7 bc 3.6 a-c 20
UPW3 x 5 218.2 b-d 187.3 e-h 2.8 bc 32 a-c 2.1
UPW3 x 6 195.5 e-g 2272 ab 4 a 3.7 a-c 20
UPW3 x 7 204.5 d-f 2232 bc 3 ac 42 ab 20
UPW4 x 5 221.6 bc 1716 g-i 2.8 bc 35 a-c 23
UPW4 x 6 208.7 c-e 2176 b-d 2.8 bc 3.1 a-c 2.1
UPW4 x 7 158.7 ik 219.7 b-d 33 a-c 43 a 2.3
UPWS5 x 6 190.7 f-h 201.7 c-e 32 a-c 4 a-c 23
UPWS5 x 7 2299 b 159.8 i-k 3 a-c 27 c 2.3
UPWS6 x 7 182  g-i 216.8 b-d 32 a-c 33 a-c 23
Big White 2474 a 197  d-f 2.7 bc 3.4 a-c 1.7

F-test * * o *x NS
LSD (.05) 51.8 51.6 0.6 0.7 0.5

CV (%) 15.81 15.7 12.99 13.35 16.94

Rating 1 — 5; 1 = poorest and 5 = best for eating quality
NS = non tatisticaly significant difference
* = statisticaly significant difference

** = high statisticaly significant difference
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ANYIUNTDY pericarp WU ANAN UPW1
x UPWS5, UPW4 x UPW7 uwas UPW1 x
UPW5 ﬁﬂmuugaﬁqmwhﬁ’u 41, 43 uag
1.5 MNAAU (Table 6)

AAETHINTIOUSATHEN: INNITHENLUUY
W‘uﬁ’uwumaomﬂﬁ’uﬁgwauﬁfsmaﬁ"aﬁ 3
U 7 d1wWufaIniFees Griffing's
method IV Igignmess 21 gwnan iadinssd
AN950uzn15TINS luS N TBINANAATT
wWasnwuitguanilinaningefign Ae
UPW2 x UPW4whiu 2,127 an/lsmilgn
Ao UPW1 x UPW4 wirfiu 1,177 an/l4

(Table 7) &9AARDNALIIUNARDIDBINITY -

[
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dmfuldiduiugusi ussaneiug DL uas
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BW wxtrzsdnsuldidutusne aue
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=,

= =

nandnvanfenguaailinaningeiiga Ao

Y 9

'
[

UPW5 x UPW6 winiu 1,523 nn/lssfian

9

Ap UPW1 x UPW7 winfiu 629 nn./l3
(Table 8) ﬁfﬂﬂ%ﬂﬂﬂﬂﬁuﬁ:ﬁ‘[ﬁammuzmi
s luAfige Ae UPWS5 Ausiesns
fnwouz (Table 9) Tuduw09A1 SCA WU
Ansudilfageiigado UPW4 x UPW2
war UPW5x UPW1 2nusfldnuaien1enis
neAsdug  lHun ﬁﬂwﬂ’ﬂﬂnmmgﬂu
Wasidud shelling wasiuanisdanu
wasifuserflamedy Usnashmafmun
PBananihma non-reducing, ANBULAULAY

anvauzilin aeRuinléan GCA gefigade

9 Yy

Table 7. Means (above diagonal) and estimates of GCA (diagonal) and estimates of SCA

(below diagonal) effects for green weight kg/rai

Male
Female UPW1 uUPw2 UPW3 UPW4 UPW5 UPW6 UPW7

UPWA1 1286 1406 1177 2059 1433 1505
UPW2 1380 2127 1776 1480 1917
UPW3 -45.73 -291.73 1864 1926 1979 1632
UPw4 -255.33 474,67 1572 1798 1552
UPW5 439.27 -63.73 42.07 -292.53 1931 1763
UPWe6 -69.53 -242.53 212.27 50.67 -3.73 1820
UPw7 52.87 24487  -84.33 -14493  -121.33
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Table 8. Means (above diagonal) and estimates of GCA (diagonal) and estimates of SCA

(below diagonal) effects for white weight kg/rai

Male

Female

UPW1

UPw2

UPW3

UPw4

UPW5

UPW6

UPW?7

UPW1

46.21

72.03

-233.07

312.05

22.02

-219.21

UPW7

UPw2 UPW3 UPw4 UPW5 UPW6
867 668 1448 946 629
1260 1123 663 1157
-61.67 1108 1181 1147 1034
264.44 1408 1179 1072
-107.65  -122.82 -1.86 1187
-355.61 55.23 -18.85 90.22 1352
214.23 18.04 -50.01 -170.01 207.08

Table 9. General combining ability (GCA) effects of seven waxy lines for weights,

agronomic and biochemical characters conducted at Experimental Farm of the Faculty of

Agriculture and Natural Resources, University of Phayao

Lines Gw"” WW  STDW SH CT AP TS non-RS PAS EAS
kg/rai % mg/g ——(1-5)-——
UPW1 -24869 -22326 -1539 236 7.79 -0.06  11.04 8.85 0.10 0.07
UPw2 -2869 -12866 -20.77 -0.34 3.56 -0.22 -7.54 -6.49 -0.07 -0.10
UPW3  15.51 -55.46 -129.66 -5.21 -0.37 0.39 3.02 1.22 -0.23 -0.10
UPW4  -3.89 5054 135.53 3.90 -452 -0.31 8.90 5.21 0.02 0.07
UPW5 18351 28554 30.29 -0.71 9.13 0.21 -15.41 -8.79 0.18 0.07
UPW6  66.31 73.54 73.58 414 240 0.43 -1951  -19.51 0.03 0.19
UPW7 1591 226 21441 4.89 245 -012  -2026 -20.26 0.36 0.11
YGW = green weight, WW = white weight, STDW = standard weight, SH = shelling,

CT = cutting, AP = amylopectin, TS = total sugar, non-RS = non-reducing sugar, PAS =

plant aspect, EAS = ear aspect, Rating 1 - 5; 1 = poorest and 5 = best for eating quality
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UPW7, UPW5, UPW6, UPW1, UPWH1,
UPW7 was UPW6 aNa1du (Table 9)
%aaaﬂﬂﬁadﬁﬂuswﬁmuf‘aé’ﬂﬁﬁhmﬂﬂ’uﬁfﬁ
am'inu::mﬁ’mﬁag\ﬂuﬁﬁuwawﬁmﬂ’nﬁ%ﬁ
é‘]’nmmzmomimwmﬁ'}uﬁuﬂajLﬁurﬁuﬁuﬁa

e uzesgItiuasan (2545) B9laiamn

[ @

Wugdrlwafisugnuaadeainnisnassy
NN wudn dNsadniAananswugne
uisneWufuvififan GCA gofigafie Kwti
28 TusnizfguandiiiazuuumsiaBufifign
o o

AD WUG Kwisx 3262 %mﬁmﬁ)’mmﬁwauﬁuﬁj

FEWIN Kwti#t 32 ey Kwti#t 62

NFUHANTINARDY
TunrsWaurdszaansdralnading
wileanudSnsdSudseiuguinagiuduu
98 swuf snTaRRuEeRugnIaNiy
ARLRDNANBUSNINAUATY LRTANBMUEY

nwnsineasuldmeiuiiaudedaf 3

[

(s,) NfidnpawgeTIuIu 7 areiug

9

Usenausae UPW1, UPW2, UPW3, UPWA4,
UPW5, UPW6 uaz UPW7 Tapdianziuf
UPW5 flanssauznasmiadaialufifgeiod
winwandanowion wazdanwdsndeld
sz figuaniliiminuandnsiolsffigade
UPW2 x UPW4 winfu 2,127 nn./l3

(Wndnsetdian)uay UPW5S x UPW6

winffu 1,523 nn/ls (hmitndenwden)

wsnanilpunmiunisuiloa 1dud anweey

AMNYNUAZAIINNUITEY pericarp WU

ANEN UPW1 x UPW5,UPW4 x UPW7 uaz

UPW1 x 5 flenfifigawiniy 4.1, 4.3 uaz 1.5

ANRAL

ATBUAN
Az HIToIaIRUAME TN IUANMY
NITUMTIRVUYNTIR  LRZNDILINITIIUTTE
uardseiuguaiwnifneg an1ineds
weien Amiayualszanandeliiduaseld

fFagseluldsei

N899

\nBevdni FITIUBTIAR. 2555. NVIANBLAL
madudseiusfie. wih 48 - 75, Tu:
LONE1IUTENDUNIIANBY TN VANNT
YSuuqenugiy Juil 2; Yufl 21-24
fmnau 2555 o Aadpfeliun
ADZINBATMLLANLEL NVTINENREINYAT
MPIRALWILEY 9.UATUTN.

gang?: FUANIN 2TTHUU NIAR DIAMN

=

wneilloafiseyy snun Asedng @3

Do,

oMl uazydnd asawn. 2555, M3
Uszifiuanssausnsnansestialnng
Framiinlusfiuamunm, wi 42
MIUTEPNTVINTINUINBATULTATIT
A%l 10. ufl 24-25 nIangIAN 2555
A LNEATANERT NINBINITITNTR
LRz AILIAdDN NNAINBIFBULTAT
Aisnylan.

Wt Mselans nua AASmI wazwae §ann.

Thai Agricultural Research Journal Vol. 31 No. 3 September - December 2013 305



2552. nsnARBUMEBWUEWEUT
wmansauaEnsusasredinlnadnn
wileaganasiien. 2. unuinas 37
@UuNIAY) 37:21 - 26.

29dnd aailo num Besml uazwAsEEMS.
2555. ANTIOULANTTINAD lUANHaLL
nandniinanvasiilwadamdaae
WUGUA. 2. urunwes (@Uufies) 4:
77-82.

g3t NaVRBIW NI IMMBaSENY A3
BuWT warsiseAay Indge. 2545
nisnageuindaidaniugdralng
Franilenaziinadramiisaude
wagnuanifusmiuRuisaasy,
W1 585 - 590. [u : F189IUMT

Yssyuinns Ysevrll adodl 43,

Fuil 1 - 4 guaniul 2545 ety

WEVINBIRBLNHATAEAS.

Anon. 2010. R: A Language and
Environment for Statistical

Computing. R Foundation for

Statistical Computing, R
Development Core Team. Vienna,
Austria. ISBN 3-900051-07-0, URL
http.//www.R-project.org. Accessed
27 February, 2010.

Griffing, B. 1956. Concept of general and
specific combining ability in reiation
to diallel crossing system. Australia
Biol. 9: 463-493. |

Juliano, B. O. A. 1971. Simplified assay for
milled-rice amylose. Cereal Sci.
Today 16: 334-340.

Nelson, O. E. (1979). Inheritance of amino
acid content in cereals.Seed

protein improvement in cereals and

grain legumes. IAEA 11: 79-88.

sEsinnEinens I 31 atufl 3 fueneu - Sunan 2556



