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Study of the possibility of using Tropical and Sub-tropical maize hybrids

in Temperate Regions of Iran
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Table 1. List of tropical and subtropical studied hybrids

Sub-tropical (gle,l-aes glats ,un 2ol ;T

Tropical (glo,l> lads ur ilejT

1- [CML 327 x CML 287] F2-24-2 x CML 323

2- [ CML 287 x SNLP TUXP (Y) F3-5-2-2-3-2-5-1-3-2-B] F2-13-24 x CML 323

3- [CML 323 x CML 324] x CML 337

4- [CML 226 x [CATETO DC 1276/7619]-2-B-5-2-B] F2-11-2-B-B « S8 (B)

278-B-6-1-4-2-3-1-1-1-B-B-B-B-B
5- CML 295 x CML 226

6- [NC-300-B-B x P33 (STE) 11-1-B*6 x CML 295
7- [CML 323 x CML 327] x CML 335

8- CML 223 x [NC300 x CML 295]

9- [CML 326 x NC-300]-B-B x CML 295

10- [CML 325 x NC-300]-B-B x [CML 329 x CML 328

11- [CML 323 x CML 324] x CML 299

12- [FS8B (T)-278-2-6-1-4-2-3-1-B-B x CML 327] x CML 328
13- [CML 161 x CML 165] x [89[G25Qc1 (STE) 18S5/Mo 17 6 02/02 2-B-B]

-B-4-4-1-1-2-B-B

14- [CML 161 x G 26Qc 18MH134-4-3-#-#-#-#-2-B-B] x D0940Y
15- [CML 161 x CML 165] x [89[G25Qc1 (SET) 18S5/Mo17 6 02/02 2-B-B]

-B-4-4-1-1-2-B-B
16- CML 162 x CML 189

17- G33Qc25MH103-3-1-5-1-B-B x G34Qc22MH135-4-2-B-B-4-B-B-B] x

CML 165

18- [CML 327 x CML 295] x CML 23 (R2)
19- KSC 647

20- KSC 704

1- CMS 983002
2- CMS 003002
3- CMS 003004
4- CMS 003006

5- CMS 003008
6- CMS 003010
7- CMS 950030
8- CMS 003012
9- CMS 003014
10- CMS 003016
11- CMS 003018
12- CMS 003020
13- CMS 003022

14- CMS 003024
15- CMS 003026

16- CMS 933080
17- CMS 83046 (RE)

18- CMS 003028
19- KSC 647
20- KSC 704
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Table 2.Mean comparison of tropical hybrids for studied traits in Karaj

NTJI N BT EG s, st 268 S plis Gl g sb /. 4l 3 Shes
Hybrid DTT DTS ASI PHT cm Mo% YLD (ton/ha)

1 90.67 be 97.00 bed 6.333 bed 249.9 abed 26.67 ab 4.006 cdef

2 89.67 bed 95.67 c¢d 6.000 cd 268.3 ab 24.53 ab 2.898 efg

3 87.67 bede 100.0 be 12.33 ab 238.1 abed 26.40 ab 2.489 efg

4 87.33 bede 95.00 cde 7.667 abed 2914 a 26.13 ab 5.822 be

5 98.67 a 107.0 a 8.333 abed 247.1 abed 25.80 ab 2.831 efg

6 86.67 cde 97.33 bed 10.67 abcd 256.4 abc 29.10 a 2.318 fg

7 80.67 fgh 89.00 efg 8.333 abed 223.9 bede 25.87 ab 5.556 cd

8 92.33b 99.33 bed 7.000 abed 205.9 cde 27.07 ab 4.264 cdef

9 78.00 gh 85.00 g 7.000 abed 228.7 bed 25.53 ab 5.104 cde
10 88.33 bed 99.00 bed 10.67 abced 221.7 bede 29.70 a 2.590 efg
11 85.00 def 98.00 bed 13.00 a 223.4 bede 25.40 ab 3.361 cdef
12 84.67 def 94.67 cde 10.00 abed 231.6 bed 28.67 ab 1.923 fg
13 91.67 be 102.3 ab 10.67 abced 253.8 abed 28.17 ab 0.705 g

14 76.67 h 88.00 fg 11.33 abc 230.3 bed 24.03 ab 2.359 fg
15 82.67 efg 93.00 def 10.33 abed 219.9 bede 25.63 ab 4.078 cdef
16 92.00 be 99.33 bed 7.333 abced 246.2 abed 25.47 ab 2.526 efg
17 89.00 bed 100.3 be 11.33 abc 241.9 abed 23.03 bc 3.018 defg
18 91.33 be 99.00 bed 7.667 abced 273.2 ab 27.63 ab 3.179 defg
19 56.33 63.00 h 6.667 bed 199.2 de 18.40 c 7.981 ab
20 62.331 67.33 h 5.000 d 1748 ¢ 24.37 ab 9.686 a

s e Olis Sl glaals diz 05037 5570 Jlez| c}aw 23 Suls sme LT sl &S ke oy o s1yls éu;ﬁisp (O B 5
Means with the same letter in each column, are not significantly different at probability level of 5% using DMRT
DTT: Days to tasseling DTS: Days to silking ASI: Anthesis to silking interval PHT: Plant height

Mo0%: Grain moisture%

YLD: Grain yield
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Table 3.Mean comparison of tropical hybrids for studied traits in Gorgan

& yud 6 5, BEG 5, st 68 5 i Gl g sb /. als > Shes
Hybrid DTT DTS ASI PHT cm Mo% YLD (ton/ha)
1 69.00 b 78.33 ab 9333 a 270.0 a 26.67 ab 4.115 fg
2 73.00 a 79.33 ab 6333 a 2443 ab 24.53 ab 4.072 fg
3 66.33 be 71.00 bede 4.667 a 232.7 ab 26.40 ab 4.203 fg
4 67.00 b 75.00 abc 8.000 a 2247 ab 26.13 ab 4.371 efg

5 7333 a 8133 a 8.000 a 245.3 ab 25.80 ab 3.509 g

6 66.33 be 73.67 abced 7333 a 253.7 ab 29.10 a 4.949 defg
7 62.00 cd 64.33 ef 2333 a 225.0 ab 25.87 ab 6.082 cd
8 66.00 be 72.33 abcde 6.333a 249.0 ab 27.07 ab 5.395 cdef
9 61.00 d 65.33 def 4333 a 226.7 ab 25.53 ab 5.863 cde
10 64.67 bed 73.33 abed 8.667 a 235.3 ab 29.70 a 4.159 fg
11 66.67 b 72.67 abcde 6.000 a 252.0 ab 25.40 ab 5.004 cdefg
12 66.00 be 73.00 abcde 7.000 a 240.7 ab 28.67 ab 5.208 cdef
13 65.67 be 76.33 abc 10.67 a 221.7 ab 28.17 ab 4.751 defg
14 61.00 d 64.33 ef 3333a 237.7 ab 24.03 ab 5.943 cd
15 65.00 bed 68.67 cde 3.667 a 2143 b 25.63 ab 5.314 cdef
16 66.00 be 68.33 cdef 2.333a 229.7 ab 25.47 ab 6.491 be
17 65.67 be 71.67 bede 6.000 a 259.7 ab 23.03 be 5.818 cde
18 68.00 b 75.33 abc 7333 a 242.7 ab 27.63 ab 4.642 defg
19 51.00 f 5433 g 3333a 245.0 ab 18.40 ¢ 7.752 b
20 56.00 e 60.00 fg 4.000 a 209.7 b 24.37 ab 9.404 a

as e OLaS Sl glaels iz 0 03T 5570 Jlez>] Cla.,« 23 Sl sme LT Dl S ie Loy - syl L;Lh&:i'l:» (O gt a3
Means with the same letter in each column, are not significantly different at probability level of 5% using DMRT

DTT: Days to tasseling
Mo%: Grain moisture%

DTS: Days to silking
YLD: Grain yield

\7Y

ASI: Anthesis to silking interval  PHT: Plant height
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Table 4.Mean comparison of tropical hybrids for studied traits in Darab

At UG 55, FEG S, L 26 <5 )l als o gb s 5 Slas

Hybrid DTT DTS ASI PHT cm Mo% YLD (ton/ha)
1 55.00 ¢ 58.00 ¢ 3.000 a 2770 a 23.37 abc 10.80 abcd
2 5633 b 59.33 ab 3.000 a 264.7 abc 24.07 abc 10.64 abced
3 55.00 ¢ 58.00 ¢ 3.000 a 279.7 a 22.60 be 10.75 abed
4 56.00 b 59.00 b 3.000 a 246.3 abc 23.13 abce 9.966 cd
5 54.00 de 57.00 de 3.000 a 253.3 abc 22.23 be 10.29 bed
6 5633 b 59.33 ab 3.000 a 279.0 a 25.07 abc 9.565 d
7 54.00 de 57.00 de 3.000 a 262.7 abc 24.13 abc 10.66 abcd
8 55.00 ¢ 58.00 ¢ 3.000 a 253.3 abc 24.20 abc 10.24 bed
9 55.00 ¢ 58.00 ¢ 3.000 a 273.3 ab 23.87 abc 10.65 abced
10 55.00 ¢ 57.67 cd 2.667 ab 277.0 a 2773 a 11.07 abed
11 54.33 cd 57.00 de 2.667 ab 274.3 ab 23.53 abc 11.30 abced
12 54.00 de 57.00 de 3.000 a 276.0 a 25.53 ab 10.91 abed
13 57.67 a 60.00 a 2333 b 261.7 abc 24.33 abc 9.728 d
14 54.33 cd 57.33 cd 3.000 a 251.3 abc 23.50 abc 10.13 bed
15 55.00 ¢ 58.00 ¢ 3.000 a 268.0 abc 23.97 abc 11.77 ab
16 54.00 de 57.00 de 3.000 a 275.7 a 20.30 cd 10.95 abed
17 54.00 de 57.00 de 3.000 a 254.7 abc 23.10 abc 11.24 abced
18 56.00 b 59.00 b 3.000 a 260.0 abc 23.60 abc 11.53 abc
19 51.67 5433 f 2.667 ab 2293 ¢ 17.50 d 10.80 abced
20 5333 ¢ 56.33 e 3.000 a 232.0 be 20.40 cd 1231 a

s e Ol Ogjl: lals L Q},«)'TJ:'/.O Jlea! c]a,.:): Gl one bl &l dsz.:..a 29 L;b\.sQ&LAﬁQ Y-~ )
Means with the same letter in each column, are not significantly different at probability level of 5% using DMRT
DTT: Days to tasseling DTS: Days to silking ASI: Anthesis to silking interval PHT: Plant height

Mo%: Grain moisture% YLD: Grain yield
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Table 5.Mean comparison of tropical hybrids for studied traits in Dezful

NV =L, IS 5, K 268 55 gl §ls gyl 61> 5 Shee
Hybrid DTT DTS ASI PHT cm Mo% YLD (ton/ha)
1 63.67 ab 67.00 abc 3.333 cde 275.0 abede 27.83 be 8.800 abc
2 62.67 abed 66.33 abcde 3.667 bede 292.3 ab 27.67 be 7.616 be
3 63.00 abc 66.33 abcde 3.333 cde 278.3 abed 28.57 abc 6.781 ¢
4 61.67 bede 64.67 bede 3.000 de 296.3 a 27.97 be 8.644 abc
5 62.00 abcde 65.00 bede 3.000 de 278.3 abed 28.13 abc 1045 a
6 63.67 ab 68.00 a 4.333 abcede 281.0 abed 29.80 ab 7.753 be
7 62.67 abed 67.33 ab 4.667 abcde 255.7 def 28.20 abc 7.801 be
8 62.67 abed 68.33 a 5.667 ab 264.0 cdef 28.53 abc 8.362 abc
9 58.67 f 64.33 cde 5.667 ab 264.3 cdef 28.07 be 9.192 ab
10 61.00 cde 66.33 abcde 5.333 abc 259.0 cdef 28.60 abc 8.758 abc
11 62.67 abed 68.00 a 5.333 abc 278.3 abed 29.07 abc 8.070 be
12 60.33 ef 66.33 abcde 6.000 a 259.0 cdef 29.03 abc 8.699 abc
13 60.33 ef 64.00 de 3.667 bede 267.7 bede 27.73 be 8.606 abc
14 60.67 de 65.67 abcde 5.000 abced 255.7 def 28.40 abc 8.905 abc
15 60.33 ef 63.67 ¢ 3.333 cde 242.3 fgh 30.57 a 8.859 abc
16 62.33 abed 66.00 abcde 3.667 bede 283.0 abc 27.30¢ 9.625 ab
17 61.33 cde 66.33 abcde 5.000 abced 251.0 efg 2717 ¢ 8.280 abc
18 64.00 a 66.67 abcd 2.667 e 276.0 abcde 28.83 abc 8.060 be
19 56.00 g 59.00 f 3.000 de 225.0h 23.77d 4.529d
20 56.00 g 59.00 f 3.000 de 231.3 gh 27.50 be 9.588 ab
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Means with the same letter in each column, are not significantly different at probability level of 5% using DMRT

DTT: Days to tasseling  DTS: Days to silking ASI: Anthesis to silking interval PHT: Plant height
YLD: Grain yield

Mo0%: Grain moisture%
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Table .Mean comparison of subtropical intermediate-late maturing varieties for studied traits in Karaj

NTJI 56 5, BEG 5, Kt 26 5 gl als b/ ails s Slae
Hybrid DTT DTS ASI PHT cm Mo% YLD(ton/ha)
1 78.33 ¢ 88.00 be 9.667 b 228.0 abed 25.93 abcedef 6.198 bed
2 82.33 ab 9733 a 15.00 a 232.5 abed 26.27 abcede 3332 ef
3 69.00 e 7533 f 6.333 be 209.9 def 21.13 fg 6.491 abed
4 78.00 ¢ 86.33 ¢ 8.333 be 197.1 f 26.03 abedef 4.903 bedef
5 78.67 be 84.33 cd 5.667 be 223.5 abede 27.27 abed 4.595 cdef
6 72.00 de 79.00 ef 7.000 be 232.9 abed 23.60 cdef 5.825 bede
7 68.33 ¢ 76.00 f 7.667 be 211.3 cdef 25.97 abedef 6.065 bede
8 79.00 be 87.67 be 8.667 be 234.0 abc 25.73 abedef 7.071 abed
9 71.00 de 76.67 f 5.667 be 231.4 abed 24.53 bedef 5.958 bede
10 7833 ¢ 83.67 cde 5.333 be 230.4 abed 27.50 abed 4.593 cdef
11 68.33 ¢ 76.00 f 7.667 be 217.9 bedef 22.87 def 6.675 abcd
12 73.67d 80.33 def 6.667 bc 196.9 £ 24.47 bedef 4.347 def
13 80.00 abc 88.33 be 8.333 be 219.9 abede 30.60 a 7.457 ab
14 71.00 de 79.00 ef 8.000 be 219.1 bede 28.33 abc 7.369 abc
15 8333 a 91.67b 8.333 be 2425a 30.10 a 4.779 bedef
16 71.00 de 77.67 £ 6.667 be 222.9 abede 28.13 abc 4.444 def
17 83.33a 99.00 a 15.67 a 221.1 abcde 28.97 ab 2.517f
18 79.67 abc 86.00 ¢ 6.333 be 234.8 ab 24.60 bedef 4.969 bedef
19 5733 ¢g 63.00 g 5.667 be 203.9 ef 18.13 g 6.647 abed
20 62.67 f 67.00 g 4.333 ¢ 1747 g 22.20 efg 9.018 a
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Means with the same letter in each column, are not significantly different at probability level of 5% using DMRT

DTT: Days to tasseling DTS: Days to silking ASI: Anthesis to silking interval PHT: Plant height

Mo%: Grain moisture% YLD: Grain yield

Bl Loyl s s sl adas 3 Lagdlp 5 655
350 5 e J 3853 53 dm a3 43 5 Ol s
030zl 3SGl &” s o a5 0. 5,8 15 (g5l5 0 e
QOS5 oS il s s a5 ol )

2345 3,5 5,8 am iz U5 0 IS s o

Gkaie o8 e loslans 5 losls lapadlp )
Ol dast 2 L L 0T ad sl madsl Lol 5 005 5
58 e 55 S Dl DS L gy SV



T Sloldas 5 slesl (lady s 3l eslizal OSG w

Sl jn Olyls o g am 5 d 5850 5 Sl bl
Las e OLES Glojlay Cod (6 5 a S (glo ylaas

pe 3l (5L aS La0T s Shee s il e
))dgb ‘).) J_.JA‘.: WQC._M‘ LAOT L;)lfjl.w

08 F ailain 55 (gloslmtas lady yun gy 3550 Dl Kiln g lin -V Sl

Table 7. Mean comparison of subtropical intermediate-late maturing varieties for studied traits in Gorgan

NV =6 5, K5, st 268 55 plis,l 4l o gb 7. 4ls 3 Shee
Hybrid DTT DTS ASI PHT cm Mo% YLD(ton/ha)
1 60.00 def 62.33 defg 2333 a 2773 a 22.50 cdef 8.052 a
2 65.00 abe 68.00 abc 3.000 a 2393 b 23.73 bed 7.032 abe
3 57.00 fg 59.33 fgh 2333 a 239.7 ab 21.23 ef 6.455 abcde
4 59.67 def 63.67 def 4.000 a 244.7 ab 23.90 be 6.027 bedef
5 60.33 def 61.67 defg 1333 a 23370 22.67 bede 5.958 bedef
6 58.67 ef 62.00 defg 3333a 228.7b 21.67 def 4.426 fg
7 57.33 fg 60.00 efgh 2.667 a 23130 22.53 bedef 5.969 bedef
8 60.33 def 62.00 defg 1.667 a 251.3 ab 2453 b 5.607 bedef
9 57.33 fg 59.00 gh 1.667 a 241.7 ab 21.17 ef 4.306 fg
10 65.33 ab 69.33 ab 4.000 a 223.0b 22.13 cdef 4.726 efg
11 57.33 fg 60.00 efgh 2.667 a 22430 20.53 5.632 bedef
12 63.33 bed 66.00 bed 2.667 a 231.0b 23.20 bede 4.810 defg
13 62.00 bede 65.67 bed 3.667a 255.7 ab 23.23 bede 6.539 abcde
14 59.67 def 62.33 defg 2.667 a 241.0 ab 22.50 bedef 4.740 defg
15 61.67 bede 64.67 cd 3.000 a 250.7 ab 2440 b 6.988 abc
16 57.00 fg 60.00 efgh 3.000 a 240.7 ab 21.73 def 4.803 defg
17 67.67 a 70.67 a 3.000 a 237.7b 2743 a 3202¢
18 61.33 cde 64.33 cde 3.000 a 2533 ab 23.43 bed 5.454 cdef
19 52.00 h 54.00 i 2.000 a 225.7b 1650 g 6.586 abed
20 54.67 gh 56.67 hi 2.000 a 22430 21.80 def 7.416 ab
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Means with the same letter in each column, are not significantly different at probability level of 5% using DMRT
DTT: Days to tasseling DTS: Days to silking ASI: Anthesis to silking interval PHT: Plant height

Mo%: Grain moisture% YLD: Grain yield
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Table 9.Mean comparison of subtropical intermediate-late maturing varieties for studied traits in Dezfu

NV 6 5, K&, Kt 268 < plisl s Sy b/ als 3 Shes
Hybrid DTT DTS ASI PHT cm Mo% YLD(ton/ha)

1 59.33 bed 63.00 bed 3.667 be 274.0 ab 22.77 abcdef 8.358 abc

2 60.00 abc 62.33 c¢d 2.333d 270.3 abc 23.70 abcde 9.561 ab

3 57.00 e 59.67 ¢ 2.667 cd 241.0 fghij 22.70 abcdef 8.898 abc

4 60.67 a 62.67 bed 2.000d 243.0 efghij 20.93 defg 9.834 a

5 59.00 cd 62.00 cd 3.000 dbc 252.3 cdefgh 24.93 ab 7.367 cd

6 58.67d 62.33 cd 3.667 be 249.0 defghi 22.60 abcdef 7.371 cd

7 56.00 ef 59.67 ¢ 3.667 be 236.0 ghij 19.97 fg 7.608 bed

8 59.00 cd 61.67d 2.667 cd 268.3 abed 24.33 abced 8.914 abc

9 58.67d 61.67d 3.000 bed 255.7 bedefg 21.23 cdef 7.508 bed
10 61.00 a 63.33 abc 2.333d 279.7 a 23.07 abcdef 8.449 abc
11 58.67d 61.67d 3.000 bed 262.7 abcde 20.57 efg 7.734 abed
12 56.00 ef 59.00 ef 3.000 bed 242.3 fghij 20.07 eg 7.632 bed
13 60.00 abc 64.00 ab 4.000 b 258.0 bedef 2543 a 7.446 bed
14 59.33 bed 64.67 a 5333a 255.0 bedefg 21.53 bedef 7.819 abed
15 60.33 ab 63.33 abc 3.000 bed 255.3 bedefg 24.67 abc 7.843 abcd
16 55.67 f 59.67 ¢ 4.000 b 246.7 efghij 21.40 bedef 7.046 cd
17 59.00 cd 63.00 bed 4.000 b 233.7 hij 23.30 abcdef 8.446 abc
18 59.33 bed 62.00 cd 2.667 cd 271.3 abe 21.20 cdef 8.140 abcd
19 5433 ¢ 58.00 f 3.667 be 229.0j 17.77 g 6.152d
20 55.67 f 59.33 ef 3.667 be 231.714j 23.77 abcde 8.075 abcd
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Means with the same letter in each column, are not significantly different at probability level of 5% using DMRT

DTT: Days to tasseling  DTS: Days to silking ASI: Anthesis to silking interval PHT: Plant height
Mo%: Grain moisture% YLD: Grain yield
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Study of the possibility of using Tropical and Sub-tropical maize hybrids
in Temperate Regions of Iran

R. Choukanl, A. Estakhrz, S. A. Mosavat® , A. Afarinesh? and R. Moeini’

ABSTRACT

In order to study the adaptation of Tropical and Sub-tropical hybrids in temperate conditions of Iran, two
groups of tropical and subtropical maize germplasms, each including 18 hybrids and two adapted commercial
hybrids, KSC 647(medium maturity) and KSC 704 (late maturity) were evaluated in two separate experiments
using randomized complete block design with three replications, in 4 locations of Iran (Karaj, Gorgan, Darab and
Dezful), in 2002 cropping season. In general, Sub-tropical hybrids performed better adaptation in Darab(28° and
46', latitude)and Dezful (32° and 24, latitude), comparing to Tropical hybrids,due mainly to similarity of
latitude to the origin of these germplasm. The possibility of using these germplasm in Karaj and Gorgan is low,
due mainly to lower yield of these hybrids, which could be due to longer ASI and delayed flowering. In Darab
and Dezful, Sub-tropical hybrids performed successful in comparison with local adapted hybrids, indicating that
these germplsm can be used as a new genetic resources for extraction of distinct inbred lines. Desirable
performance of sub-tropical germplasm, especially in Darab, implies that they would be more promising for

increasing the efficiency of hybrid maize breeding program for these regions.

Key Words: Maize, Temperate, Tropical, Sub-tropical, Hybrid
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