V'O‘ﬁ,lé‘)}fﬁkd’.‘”"
A Gl ¢ 0 slod cpd HLi >

S Y b (SW 33 Cudm pudly 5 3 (21 Pl D95 S nY Sy s § (205
duizo blo
Combining ability of maize lines derived from CIMMYT germplasm in crossing
with temperate lines
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Table 1. List of studied maize hybrids in 2012 and 2013

At osled 1FAY 514y At osles Y
Hybrid No. 2012 and 2013 Hybrid No. 2013

1 4-CHTSEY,2002/1389/9=1390/13 x MO17 29 4-CHTSEY, 2002/1390/5 x MO17

2 4-CHTSEY,2002/1389/19=1390/21 x MO17 30 4-CHTSEY, 2002/1390/9 x MO17

3 7-CHTSEY,2002/1389/33=1390/33 x MO17 31 7-CHTSEY, 2002/1390/41 x MO17

4 7-CHTSEY,2002/1389/35=1390/37 x MO17 32 20-CHTSEY,2002/1390/45 x MO17

5 K18 /2-CHTHIY, 2002/1389/59=1390/73 x MO17 33 20-CHTSEY,2002/1390/53 x MO17

6 K18 /2-CHTHIY, 2002/1389/61=1390/77 x MO17 34 MO17/6-CHTHEY, 2002/1390/69 x MO17
7 XTO03 x MO17 35 4-CHTSEY, 2002/1390/5 x K18

8 4-CHTSEY,2002/1389/9=1390/13 x K18 36 4-CHTSEY, 2002/1390/9 x K18

9 4-CHTSEY,2002/1389/19=1390/21 x K18 37 7-CHTSEY, 2002/1390/41 x K18

10 7-CHTSEY,2002/1389/33=1390/33 x K18 38 20-CHTSEY,2002/1390/45 x K18

11 7-CHTSEY,2002/1389/35=1390/37 x K18 39 20-CHTSEY,2002/1390/53 x K18

12 K18 /2-CHTHIY, 2002/1389/59=1390/73 x K18 40 MO17/6-CHTHEY, 2002/1390/6 x K18
13 K18 /2-CHTHIY, 2002/1389/61=1390/77 x K18 41 4-CHTSEY,2002/1390/5 x A679

14 XTO03 x K18 42 4-CHTSEY, 2002/1390/9 x A679

15 4-CHTSEY,2002/1389/9=1390/13 x A679 43 7-CHTSEY, 2002/1390/41 x A679

16 4-CHTSEY,2002/1389/19=1390/21 x A679 44 20-CHTSEY,2002/1390/45 x A679

17 7-CHTSEY,2002/1389/33=1390/33 x A679 45 20-CHTSEY,2002/1390/53 x A679

18 7-CHTSEY,2002/1389/35=1390/37 x A679 46 MO17 /6-CHTHEY, 2002/1390/69 x A679
19 K18 /2-CHTHIY, 2002/1389/59=1390/73 x A679 47 4-CHTSEY, 2002/1390/5 x K166B

20 K18 /2-CHTHIY, 2002/1389/61=1390/77 x A679 48 4-CHTSEY, 2002/1390/9 x K166B
21 XT03 x A679 49 7-CHTSEY, 2002/1390/41 x K166B
22 4-CHTSEY,2002/1389/9=1390/13 x K166B 50 20-CHTSEY,2002/1390/45 x K166B
23 4-CHTSEY,2002/1389/19=1390/21 x K166B 51 20-CHTSEY,2002/1390/53 x K166B
24 7-CHTSEY,2002/1389/33=1390/33 x K166B 52 MO17/6-CHTHEY, 2002/1390/69 x K166B
25 7-CHTSEY,2002/1389/35=1390/37 x K166B
26 K18 /2-CHTHIY, 2002/1389/59=1390/73 x K166B
27 K18 /2-CHTHIY, 2002/1389/61=1390/77 x K166B
28 XT03 x K166B

Jlw 55 51 Somp 55 i 4o i X aY g Ghlie S o a2 53 s g s s b A e

355 e s g Y sl Sl py 3 e
oy &S5 ezt a5 ik Y bl
Jlol b 53 dlu 53 2 H3adkeis Jlis s ls sae
S Jolize SLAYAY Jluys g slaone Loy &5
95 ey Y el 8 aw flise j1 g addate |
OLSan 5 0L 135 ls sme Lo 3 & Jlez| pela
Jolize 51 8«8 dis S )8 (Fan et al., 2010)
L g Gl Gl Y g Hls pme adlate js Y
Ko e e L il oS0, 5 s oS,
Sy sl N el 5105 55 5l sme AEL oS
G803 Syl das e 0L 1y b p Y/ s 2 OLSS
353 st P JB S aepV o o ey oo S
Bl I e A
50U sl 5 SKle O, b 53 3 O ST est 655
=Y YO 5 L5, L (Fan et al., 2010) ol ,)Sas

YYyv

5o en Sl cadlate Sl dadle ey a5 Calites
Ao 53 &S ezl o 3 s pon 5 aibate fline 31
s Ladlo s iy o S0l aglie 13 s mn
J;\;ammuﬂwdlﬁw,ﬂbyéuo&
DN Rl TV 5 TA sl a5
LYY o lacs o pod piomen 5 58 53 o5 /AP
Jwﬁduu\iﬁj\)&):jﬂ//\\‘\‘ u:i’\:"
3 Y Glaosled dals glany o (Y i) wil
HESa 3 o5 YA 54/ Kl L s n 55 YA
YA o olode s ot Sldas 1) 45y (o g 9 93
L s VF olecs e L5 g0 15 ails 5 Shae b5
Sy Jpame Sl o 5SS 55 o5 Y/VYF
dald o3, Sl L s X Y bl 4
sonY dia b Hle WA Jle 55 .03 8 el
Lmls s oS5 YT L e sler OAY JL s



s gl s ndy oS5 "

bl 5 e Lo g dle 43 &yd S o dlaaﬁl&:— @KIL:A—Y J sl

Table 2. Mean of grain yield in maize hybrids over years and locations

L e ol S5 als > Shee
Hybrid No. Combination Grain yield (t.ha™)
1 4-CHTSEY,2002/1389/9=1390/13 x MO17 8.728 e-i
2 4-CHTSEY,2002/1389/19=1390/21 x MO17 8.790 d-i
3 7-CHTSEY,2002/1389/33=1390/33 x MO17 9.248 a-h
4 7-CHTSEY,2002/1389/35=1390/37 x MO17 8.286 hij
5 K18 x 2-CHTHIY, 2002/1389/59=1390/73 x MO17 8.205 ij
6 K18 x 2-CHTHIY, 2002/1389/61=1390/77 x MO17 8.695 fii
7 XT03 x MO17 8.282 hij
8 4-CHTSEY,2002/1389/9=1390/13 x K18 9.061 b-i
9 4-CHTSEY,2002/1389/19=1390/21 x K18 9.145 b-i
10 7-CHTSEY,2002/1389/33=1390/33 x K18 9.867 abc
11 7-CHTSEY,2002/1389/35=1390/37 x K18 9.346 a-g
12 K18 x 2-CHTHIY, 2002/1389/59=1390/73 x K18 6.266 k
13 K18 x 2-CHTHIY, 2002/1389/61=1390/77 x K18 7.551 j
14 XT03 x K18 9.774 a-d
15 4-CHTSEY,2002/1389/9=1390/13 x A679 9.106 b-i
16 4-CHTSEY,2002/1389/19=1390/21-% A679 9.506 a-f
17 7-CHTSEY,2002/1389/33=1390/33 x A679 8.898 b-i
18 7-CHTSEY,2002/1389/35=1390/37 x A679 8.440 g-j
19 K18 x 2-CHTHIY, 2002/1389/59=1390/73 x A679 9.003 b-i
20 K18 x 2-CHTHIY, 2002/1389/61=1390/77 x A679 9.339 a-g
21 XTO03 x A679 9.719 a-e
22 4-CHTSEY,2002/1389/9=1390/13 x K166B 9.098 b-i
23 4-CHTSEY,2002/1389/19=1390/21 x K166B 9.822 abc
24 7-CHTSEY,2002/1389/33=1390/33 x K166B 9.716 a-e
25 7-CHTSEY,2002/1389/35=1390/37 x K166B 8.881 c-i
26 K18 x 2-CHTHIY, 2002/1389/59=1390/73 x K166B 8.672 fi
27 K18 x 2-CHTHIY, 2002/1389/61=1390/77 x K166B 9.305 a-g
28 XTO03 x K166B 10.16 a

Check KSC704 9.913 ab
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Means with similar letter (s) are not significantly different at 5% probability level, using Duncan’s Multiple Rang Test
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Table 3. General combining ability of maize lines and testersin 2012 and 2013

b i Y yY¥ay ¥4

Maize Line / Tester 2013 2012
Linel: 4-CHTSEY,2002/1389/9=1390/13 0.08435 ns 0.08737**
Line2: 4-CHTSEY,2002/1389/19=1390/21 0.1220 ns -0.1609**
Line3: 7-CHTSEY,2002/1389/33=1390/33 0.07503 ns -0.1922%**
Line4: 7-CHTSEY,2002/1389/35 -0.06788 ns 0.1873**
Line5: K18 x 2-CHTHIY, 2002/1389/59=1390/73 -0.1036 ns 0.04376**
Line6: K18 x 2-CHTHIY, 2002/1389/61=1390/77 -0.02832 ns 0.1375**
Line7: XT03 0.01182 ns -0.1028%**
Line8: 4-CHTSEY, 2002/1390/5 0.01519 ns
Line9: 4-CHTSEY, 2002/1390/9 0.02867 ns
Linel0: 7-CHTSEY, 2002/1390/41 0.1140 ns
Linel1: 20-CHTSEY,2002/1390/45 0.03692 ns
Linel2: 20-CHTSEY,2002/1390/53 -0.2215 ns
Line13:MO17 x 6-CHTHEY, 2002/1390/69 -0.06674 ns
Tester 1: MO17 -0.04657 ns -0.2467 ns
Tester 2: K18 0.09364 ns -0.07848 ns
Tester 3: A679 -0.04759 ns 0.01405 ns
Tester 4: K166B 0.00052 ns 0.3111 ns

403 &S5 ezl o 53 s ime 5 s gme b o 5 4 T

* 4ns

ns and **: Not significant and significant at 1% probability level, respectively
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Table 4. Specific combining ability of maize lines and testers in 2012

Line No. -,¥ o les

.
Tester 1 2 3 4 5 6 7
MO17  -0.4620™  -0.00367™ 0.4482 ™ -0.4775™  0.3917™  -0.3245™  -0.4838™
K18 -0.04102™ 0.4563™ 0.5628 ™ 0.3700™  -1.3054"  -0.9886"" 0.6559"
A679 0.02521™ 0.2386™ 0.006331™  -0.8771"  0.2073™  0.3400™  0.1115™
K166B  -0.2368™ 0.6250" 0.5548 ™ -0.5476™  0.3485™  -0.1519™  0.5574™

Numbers for lines are equal to table 3

.L:LG»Y" J}b 3 el ;A LSLho)LufJJ\r.A \»U{Y oyled

N N RV PC PP VT P VIPIS NN N SRR PR |
ns, * and **: Not significant and significant at 5% and 1% probability levels, respectively
WAY Jlo s &3 sle s g pY co s 6 S 50 >
Table 5. Specific combining ability of maize lines and testers in 2013
s Line No. -»¥ o les
Tester 1 2 3 4 5 6 7
MO17  0.0884"™ 0.2513™ 0.5610™ -0.6408 ™ -0.7865* 0.3454™ -0.0937"™
K18 0.7902* 0.1728 ™ 0.5528™ 0.1497™ -0.2705" 0.2236™ 0.2850™
A679  0.7169™ 1.1344™ -0.2203 ™ -0.3676™ 0.009224 ™ -0.7390 ™ -0.6662 ™
K166B  -0.5470™ -0.0418™ 0.03927"™ 0.0148"™ -0.2398™ -0.1822™ 0.6219™

YAy Jle 5 ooyl &bﬁ}uwyw}& Lsﬁ-:\;vsjﬁ;;—b J s aslsl

Table 5 (Continued). Specific combining ability of maize lines and testers in 2013

Line No. Y o ke

s
Tester 8 9 10 11 12 13
MO17 0.3280™ 0.5051"™ 1.2627**  -0.2193™  -2.9760**  0.05111™
K18 0.9123™  -0.02705™ 0.5033 ™ 0.5665™ -0.3279™ -0.8697*
A679 -1.1481%* 0.04001™  0.06888™  -0.1462™ 0.1925™ -0.2270™
K166B 0.0967™ -0.1616™ -0.4174™ 0.2580 ™ 0.3580 ™ 0.2159™

Numbers for lines are equal to table 3
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ns, * and **: Not significant and significant at 5% and 1% probability levels, respectively
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Table 6. General combining ability of lines and testers over years and locations

Linests Y GCA Testers s 2 GCA
Linel: 4-CHTSEY,2002/1389/9=1390/13 0.04191™ Tester 1: MO17 ~ 0.2638%*
Line2: 4-CHTSEY,2002/1389/19=1390/21 0.1803™ Tester 2: K18 -0.1463**
Line3: 7-CHTSEY,2002/1389/33=1390/33 0.1421™ Tester 3: A679  0.06170%**
Line4: 7-CHTSEY,2002/1389/35 -0.1612"™ Tester 4: K166B  -0.1792%*
Line5: K18 x 2-CHTHIY, 2002/1389/59=1390/73 -0.1430™
Line6: K18 x 2-CHTHIY, 2002/1389/61=1390/77 -0.09904 ™
Line7: XT03 0.03891™

M}és’.{:d\.«b‘c‘bu)b}‘b@#j)‘:‘_;'#ﬂ.b%jQI**‘gnS
ns and **: Not significant and significant at 1% probability level, respectively

Table 7. Specific combining ability of lines and testers over years and locations

Line No. Y ol

s
Tester 1 2 3 4 5 6 7

MO17 -0.1916™ -0.0687"™ 0.2691"™ -0.4042 "™ -0.1499 ™ 0.0558 ™ -0.3559"™
K18 0.3150™ 0.1101™ 0.3271"™ 0.3293 -0.6575** -0.2792"™ 0.3241™
A679 0.3236™ 0.4512"™ -0.2477" -0.4363"™ 0.1437™ -0.1081™ -0.324™
K166B -0.2963 ™ 0.1554"™ 0.1624"™ -0.06826™ 0.1498"™ -0.0245"™ 0.4956*

Lo ys i Jlazl mlaw 53 s fmn 3 513 gme b o5 4 ¥ 508

ns and *: Not significant and significant at 5% probability level, respectively
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Combining ability of tropical maize lines derived from CIMMYT germplasm

in crossing with temperate lines

Choukan, R.l, A. Estakhrz, A. Afarinesh3,Gh. R. Afsharmanesh",
M. R. Shiri’, A. Mosavat® and Sh. Fareghei’

ABSTRACT
Choukan, R., A. Estakhr, A. Afarinesh, Gh. R. Afsharmanesh, M. R. Shiri, A. Mosavat and Sh. Fareghei.2014.
Combining ability of tropical maize lines derived from CIMMYT germplasm in crossing with temperate lines. Iranian Journal

of Crop Sciences. 16(4): 334-345.(In Persian).

Twenty eight crosses of four temperate maize testers (MO17, K18, K166B and A679) with seven lines
originated from CIMMYT germplasm were evaluated using a randomized complete block design with three
replications, at seven locations (Karaj, Shiraz, Dezful, Jiroft, Moghan, Gorgan and Kermanshah), Iran, in 2012.
In 2013, number of lines were increased to 13, and 52 crosses were obtained with the same testers as in 2012.
Hybrids No. 28 (XT02 xK166B) ,10 and No. 23 had 10.160, 9.867 and 9.822 t.ha™ grain yield, respectively,
that revealed to be of high yield potential hybrids. Combined analysis of Line xTester showed no significant
differences between lines and testers, but significant line * tester interaction effect was observed. Significant
general combining ability (GCA) effects were obtained for the four testers, but none of the lines showed
significant GCA. Results showed the possibility of germplasm enhancement in temperate maize program, using
CIMMYT germplasm (tropical and subtropical), especially those sources produced under similar conditions as
Iran (such as CIMMYT program in  China). This experiment revealed that crossing these germplasm with
temperate maize germplasm prior to selfing, has no significant effect on derived lines. Using more sources, as
well as testers, from each group is necessary to facilitate the success in development of adapted maize

germplasm.

Key words: CIMMYT, Grain yield, Hybrid, Maize and Tester xLine.
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