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No. Code Line name or pedigree
1 L1 4-CHTSEY,2002/1389/9=1390/
2 L2 4-CHTSEY,2002/1389/19=1390/21
3 L3 7-CHTSEY,2002/1389/33=1390/33
4 L4 7-CHTSEY,2002/1389/35=1390/37
5 L5 K18x2-CHTHIY,2002/1389/59=1390/73
6 L6 K18x2-CHTHIY,2002/1389/59=1390/73
7 L7 XT03
8 T1 MO17(tester)
9 T2 K18(tester)
10 T3 A679(tester)
11 T4 K166B(tester)
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Table 2. Mean squares of the line x tester analggisther with variance components for grain yialtivo studied years

Ol gilie bﬁ as sSles wyeli,) el als s, sl “:") )°f“|2° °"”‘|3 fgo)c')” O 4l 6; e “t 5

Source of variations “5;; Grain yield Plant height Ear height No. of row Obgr ro?/\r/ne weig?t:?m Kernel depth mZ%/usrit(;/

Year (Y) Je 1 1.51% 204147 784.99" 323.43 1282.46' 167652.55 6.764" 1886.72
Block/year (B/Y) Jls o500 Ssb 4 2.38 41156  464.35 2.15 4.85 307.12 0.666 1.06
Crosses (C) S 3l 27 3.57" 430.7% 260.70" 9.08" 34.10 1266.66" 1.151 7.67
Tester (T) gron 3 8.44" 957.67 779.21 51.60 128.63 1254.90 0.395"s 35.31"
Line (L) oY 6 3.98" 998.53" 502.00" 8.27" 60.15" 3156.06 2971 7.23"
LxT el X Y 18 2.62" 153.64 93.85 2.28" 9.66" 638.82 0.921" 3.21s
CxY Jlox B 27 1.30 126.19 53.55" 1.28" 8.99" 1238.26' 0.670" 4.55
TxY Jlox s 3 4.87" 109.08¢ 98.29"s 1.47 11.91 1114.00 0.635" 4,91
LxY Jlex oY 6 0.99% 235.41 107.65 3.38" 8.61s 2497.80° 1.662" 10.22
LxTxY  Jlox gusx opY 18 0.81% 92.64¢ 28.06° 0.55"s 8.64" 839.17° 0.721" 2.60%
Error bl las 108 0.70 78.73 42.50 0.50 3.98 344.49 0.319 2.44
(c%) sl bl - 0.04 12.32 7.42 0.30 1.09 27.90 0.01 0.20
(%) e uils s - 0.64 24.97 17.12 0.59 1.89 98.11 0.12 0.26
oceal 6%sca - 0.03 0.25 0.22 0.25 0.29 0.14 0.04 0.39

Line portion oY e - 24.76 51.52 42.79 20.12 39.20 55.37 10.16 20.96
Tester portion JUSIPTIW - 26.27 24.70 33.21 63.14 41.91 11.01 38.17 51.17
LXT portion  jws X pY oge - 48.97 23.78 24.00 16.74 18.89 33.62 51.67 27.87

ns " and™: Not-significant and significant &% and1% probability levels, repectively. TN 970 il malaw 3 s e g ls e o 4y BF g S
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Table 3. The comparision of crosess along with ¢twveck hybrids for grain yield by Duncan’s method

o les o SN (GLSe yo o5 ) alo o ,Slae 09,5 o B 4,

No. Crosess Grain yield (t/ha) Grouping Rank of crosses
1 L1xMO17 8.09 [ 2
2 L2xMO17 8.357 f-i 3
3 L3xMO17 10.25 a-e 23
4 L4xMO17 8.08 [ 1
5 L5xMO17 10.17 a-e 21
6 L6xMO17 8.92 f-i

7 L7xMO17 8.53 f-i

8 L1xK18 9.22 e-i 10
9 L2x K18 10.16 a-e 20
10 L3x K18 10.24 a-e 22
11 L4x K18 9.947 b-f 18
12 L5x K18 8.923 f-i 7
13 L6x K18 8.445 f-i

14 L7x K18 9.753 b-f 17
15 L1xA679 9.425 c-h 13
16 L2xA679 9.283 d-h 12
17 L3xA679 9.095 e-i

18 L4xA679 9.073 e-i

19 L5xA679 10.43 a-d 25
20 L6xA679 9.43 c-h 14
21 L7xA679 10.6 abc 27
22 L1xK166B 9.545 b-g 15
23 L2xK166B 10.61 ab 28
24 L3xK166B 10.03 b-f 19
25 L4xK166B 9.742 b-f 16
26 L5xK166B 10.25 a-e 24
27 L6xK166B 9.263 d-h 11
28 L7xK166B 10.52 abc 26
29 SC705 9.258 d-h -
30 SC704 11.21 a -

ol ol wlyl Y Jgaz 0 o] Sledlbl g sisd Guios (ol 4o axdllas 0,90 slap¥ L7 G LT #
*: L1-L7 are the lines studied in this research il information is presented in Table 1.
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Table 4. The general combining ability of maizeerand testers for the studied traits at two years

T).‘;.MS gy aboSles wgelas,l P el oy olases @, o ails slass ails e ie Als Bee Soww, U s,
Lineand Grain Plant Ear als No. of Kernel 1000-grain Kernel Day to
Testef yield height  height No. of row per row weight depth  maturity

T1 -0.60¢ -6.60" -6.05" -1.37" 114 7.24% -0.03* -0.84

T2 0.0 -0.19%  0.10% -0.20's 1.83" -5.53* 0.03s 0.14¢

T3 0.10 4.33 3.81 1.30" -1.28" -2.4@'s 0.12s -0.53s

T4 0.48 246 213 0.28° -1.70° 0.79s -0.10 1.23

SE 0.182 1.936 1.423 0.154 0.435 4.050 0.123 0.341
L1 -0.44 -2.34% 2,63 -0.41" 0.54 -10.47 -0.27s 0.10°

L2 0.09°s -0.64° -3.1T 1171 -0.63* -14.19 0.28s 0.47s

L3 0.39 5.95 1.57s 0.01 -0.78* 1.24 0.03s -0.07

L4 -0.30% -4.61" -3.39" -0.18s -2.13" 1471 0.18s -0.20's

L5 0.43 -3.91 -2.83 0.32 247 -3.58* 0.51s 0.18°

L6 -0.50" -6.06" -3.50 -0.14 1.48" -3.12 -0.23's -1.07"

L7 0.34 11.62° 8.64 -0.717 -0.95 15.41" -0.49" 0.60

SE 0.241 2.561 1.882 0.204 0.576 5.358 0.163 0.451

in Table 1.

N e B S L)

# % NS
3

sl 0ss A1) gz o bag] oMbl a s oY 5 b s oo jas Lo T g o luibiad slas SET
ns " and™: Not-significant and significant at 5% and 1% pablity levels, respectively.
- SE is the standard error and T and L are thertestd line, respectively, which their informatisrpresented

\.
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Table 5. The specific combining ability (SCA) obsses for maize grain yield at two years

_L“’;“; s oY Tester MO17 Tester K18 Tester A679 Tester K166B
Lines and testers
L1 -0.38* 0.13¢ 0.28 -0.01
L2 -0.68* 0.58' -0.43° 0.53*
L3 0.95 0.32¢ -0.91 -0.39*
L4 -0.53* 0.72s -0.24s 0.08
L5 0.83¢ -1.03 0.38¢ -0.18*
L6 0.50' -0.58* 0.31Is -0.23*
L7 -0.72¢ -0.11s 0.64s 0.19¢

0 Jlisl mha jo o sre 5 o cme pd ol ey F g

sl 00 a1 Jgaz 5 by T oMbl g sk ks (1l o axdllas )50 oY L7 5L T
nsand”: Not-significant and significant at 5% probabillgvel, respectively.
T L1-L7 are the lines studied in this research #eit information is presented in Table 1.

29 eSS ST 09,8 (laie Lo g plésl pa o
oo ol 0y, 09,5 5l 5 ABT9 s ials sy IS
oo Aiioe e S)lg5 153 09,5 51 K166B s 4
oon Bog S ped Glyie Cov g s olpl o
4 Gk Calls ) o)lad (Y (wlel cpl ol
BT oled sl oS e iuSH Saig i 09,
09,5 @ F o)lad (Y 5 Zds oy ) Sig e 09,5 4
a bzl 15 LY plu 5 winsls K166B S
Gl (7 J9az) Wsgs Sdg e slaeg Sl Sogen
3o 35 9 ot oyl ool 9,0 £a.05e
gl ool o 1) Sdgsa o095 ol s S

a3 go Gl slojldass 5 slo)l> padlp)5 5l conlis

K (65 A
@ gl a5 sl plis Gaiod cnl @l U eba
5 slo)l madbpys el Gyb 5l 555l 5 50 il
3 S el ) ol mudlp)s ohag loyldess
, XTO3XK166B sls 536 syzs
ol osllae sla 35 clin s Shoc | XTO3XAB79
5o 5l eolatwl o 55 HSGCA o)ll .oy gubos
ooy T i oS SCA 5 GCA Ll s o3 o
Sl 33l SCA & o 1, &3 sloryy Sasgyin
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Table 6. HSGCA of lines for grain yield to classifem to Heterotic Group

b Y LscC' RYD CIMMYT
L1 -0.57 -0.19 -0.45
L2 0.04 -0.34 0.62"
L3 1.0 -0.53 0.04s
L4 -0.21s -0.55" -0.29's
L5 0.33s 0.81" 0.28s
L6 -0.54" -0.19s -0.73"
L7 -0.08's 0.98" 0.53

* * ns

TN g i obam 53 o grne g o grmnseé o 4 5
05,5 lsie o g wind aleol 4o 2 50 ol S oyl ks wises (LSC) LIS 5 12uSi 05,5 5l K18 s MOL17 (gl s oz o
daias yob Sy pld eg)S I KIBBB zs s RYD) oo glly sy 05,5 51 ABTO s 5 wis S 18 QIS 55 52uSi 09,5 (S e
A oy g S aad lgie v 1 b yud opl g aed (CIMMYT) ) bl i 58 Caons
ns * and™: Not-significant and significant at 1% and 5% pablity levels, respectively.
- Because the MO17 and K18 testers were from LSDmrthe information of these two testers was nkrge
and placed under the name of the LSC hetrotic geoupthe A679 tester from the RYD group and the 68.6

tester from the CIMMYT non-temperate genetic resesrgroup in the climate of Iran (CIMMYT) were also
examined under the heading of the same groups.
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Abstract

To assess the combining ability of lines derivednfrtropical and subtropical CIMMYT
germplasm with temperate region lines and to deteriieir heterotic groups, twenty eight crosses of
four temperate maize testers (MO17, K18, K166B &&Y9) with seven lines originated from
CIMMYT germplasm were evaluated along with two hglbchecks (SC704 an&C705) using
randomized complete block design with three repbeos, in Moghan, Iran, in two years 2012-13. The
results of linextester analysis to estimate gertmracshowed that both additive and non-additive
effects played an important role in controllingigrgield and other traits. The estimation of gehera
combining ability showed that there was the pobsilif direct improvement of grain yield via lines
No. 3, 5 and 7. Also, positive significant speciéiembining ability were only found for L3xMO17
testcross. In order to learn more about lines ddrivom various sources of CIMMYT germplasm and
to assign lines to heterotic groups, HSGCA effawtse calculated. According to the HSGCA, the
reaction of line 1 was similar to Lancaster-Suref’s heterotic group, lines 3 and 4 had similar
reaction to Reid-Yellow-Dent’'s heterotic group dm 6 had similar reaction to K166B’s heterotic
group (a tester extracted from none-temperate CIMMYiginated materials in Iran) and the other
lines showed no similar reaction to the heterotmugs of the studied testers. These results showed
that using more testers as well as more than astertélom each heterotic group, is necessary to
identify appropriate sources of the tropical antttsapical germplasm to facilitate the success in
development of adapted maize germplasm.

Keywords: Heterotic patterns, HSGCA statistics, Tropical anltropical maize
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