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Estimation of Heat Units Requirements for Different Maturity Groups of
Grain Maize Hybrids in Kermanshah
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Table 1. Mean minimum and maximum temperatures (°C) during growing season months in Kermanshah in 2007 and 2008 growing

s€asons

First 10 days ol Jsl ans

Second 10 Days ol ¢35 425

Third 10 Days ol p s 483

ole Jl Sl slas Sl gles Sl (gles S sles Sl gles Sl gl

Months Year Min.Temp. °C Max.%emp. Min.Temp. °C Max.o"lc“emp. Min.Temp. °C Max.o”éemp.
g 3, A7 2007 5.4 17.9 6.8 26.0 10.4 25.8
21 April-21 May YAy 2008 6.9 28.3 6.5 23.5 7.2 26.2
sls & Az 2007 9.8 31.1 10.3 28.5 11.7 34.1
22 May- 21 June WAV 2008 9.7 30.4 11.6 31.3 12.6 32.9
S VA7 2007 14.0 353 15.9 35.7 14.5 34.7
22 June- 22 July WAV 2008 14.8 35.8 14.9 34.2 17.0 37.9
sls e A7 2007 16.2 36.0 15.3 37.4 15.2 36.1
23 July-22 Aug. WAV 2008 17.9 37.9 17.2 38.7 15.8 36.9
BYes- A7 2007 14.0 35.1 13.1 35.8 9.5 32.7
23 Aug.-22 Sep. YAV 2008 15.2 36.0 11.9 34.1 16.8 34.7
I A7 2007 7.7 30.5 7.5 27.2 6.7 27.0
23 Sep -22 Oct. YAV 2008 9.1 27.5 6.7 27.9 6.4 27.5
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Table 2. Summary of combined analysis of variance for GDD and CHU in grain maize hybrids in Kermanshah in 2007 and 2008 growing

Growing degree days (GDD) i, s, 4 s

Crop Heat Units (CHU) Jsams Sl 5 slads|s

5P Shes

To flowering To physiological maturity To flowering

S5 Ps Sy b

To physiological maturity

VYA Jl o oyl NP W ")u;\e Pl Jl@; BQC'J}“? 412.0"

S.0.V. e
Year (Y) Jls
Rep./Y (W) H1 S
Planting Date (D) sl b
DxY Jlx sl8 &6
Error (a) () s 12
Hybrid (H) NS 19
H>xY Jux s 19
HxD S X b 5T
HxDxY Jx CslS X b, 57
Error (b) (ks 304

852753.686" 849119.861" 4038682.611°
372656.468"

61923.542"

62238.203""

17531.460" 20375.540"

44183.523" 118144.700™ 190242.154"

3485966.427"
4658.237
658588.367"
127937.546™
7047.736
561501.888"
7848.736
11020.941"
3965.519"
2288.341

**: Significant at the 1% level of probability.

pA ozl o 53 513 gma 74
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Table 3. Mean comparision for heat units in grain maize hybrids in Kermanshah in 2007 and 2008 growing seasons

Growing degree days (GDD) ., js, 4= Crop Heat Units (CHU) Jgams Sl S sladsly
L p G 5P Ses b G S5Pn5d Sk
Hybrid To flowering To physiological maturity To flowering To physiological maturity
KSC 260 676.8k 1296n 1464k 2747n
KSC 250 687.1jk 1318m 1485jk 2794m
KSC 320 690.1ijk 1330m 1491ijk 2819m
KDC 370 689.91jk 13581 1491ijk 28811
BC 404 712.0fg 1372k 1536fg 2912k
OSSK 444 693.1hij 1394 1498hij 2959j
OSSK 499 705.3gh 14071 1523gh 29891
KSC 400 696.2hij 14081 1504hij 29901
BC 504 702.7ghi 1425h 1517ghi 3028h
OSSK 552 744.0e 1439¢ 1604¢ 3058¢g
NS 540 748.0¢ 1446fg 1612¢ 3073fg
KSC 500 721.5¢ 1455f 1556f 3093f
OSSK 602 745.6e 1472¢ 1607¢ 3131e
BC 678 763.1d 1482de 1644d 3151de
BC 666 752.4de 1490cd 1621de 3168cd
KSC 647 745.6e 1490cd 1607¢ 3171cd
KSC 704 781.7¢ 1506b 1681c 3204b
KSC 700 799.3b 1501bc 1718b 3191bc
KSC 713 792.5bc 1522a 1703bc 3238a
KSC 720 825.5a 1532a 1772a 3260a

5113 e 3l 0 ez e 53 Sl (laels Lo 0 ga3T lal 1 bl o &S e O 0SS 1yl Bl 7 e a3 ¢ pla il
Means, in each column, followed by at least one letter in common are not significantly different at the 5% probability level- using
Duncan s Multiple Range Test.
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in 2007 and 2008 growing seasons

Table 4. Mean comparison for growing degree days (GDD) to flowering in grain maize hybrids in different planting dates in Kermanshah

NS Planting date Sl b

Hybrids Cogm syl Jsl (20 April) Cigos Ve (30 April) Coiges, Y0 (14 May) sls = 1+(01 June)
KSC260 677.01" 676.6]" 684.7z[\]" 668.7"
KSC250 702.0uvwxyz[\] 688.0z[\]" 690.0yz[\]" 668.3"
KSC320 697.8wxyz[\]" 689.9yz[\|" 690.8yz[\|" 682.1\|"
KDC370 691.5yz[\|* 690.1yz[\]" 696.9wxyz[\]* 681.2[\|"
BC404 712 4rstuvwxyz[ 727.3nopqgrstuvw 709.2tuvwxyz[\] 699.0wxyz[\]"
OSSK444 67890\ 727.2nopqrstuvw 700.3vwxyz[\|* 666.1
OSSK499 689.0yz[\|" 732.9mnopqrstuv 706.2tuvwxyz[\] 692.9xyz[\]*
KSC400 687.5z[\]* 709.5tuvwxyz[\] 703.8uvwxyz[\] 684.0z[\|*
BC504 697.5wxyz[\|" 705.8tuvwxyz[\] 710.8stuvwxyz[\ 696.7wxyz[\]"
OSSK552 744.6jklmnopq 782.7cdefgh 721.4pqrstuvwxy 727 .4nopqrstuvw
NS540 745.1jklmnopq 775.6defghij 733.2mnopqrstu 738.1klmnopqrst
KSC500 717.1grstuvwxyz 727.4nopqrstuvw 724.8opqrstuvwx 716.7qrstuvwxyz
OSSK602 745.8jklmnopq 742.7klmnopqrs 749.01jklmnopq 745.0jklmnopqr
BC678 769.3efghijk 776.6defghij 755.2hijklmno 751.5hijklmnop
BC666 733.7lmnopqrstu 775.3defghij 748.91jklmnopq 751.6hijklmnop
KSC647 725.50pqrstuvwx 765.9fghijkl 737.4klmnopqrst 753.4hijklmnop
KSC704 762.8ghijklm 797.2bcdef 776.0defghij 791.0bcdefg
KSC700 804.2bcd 797.0bcdef 780.3cdefghi 815.7b
OSSK713 799.6bcde 803.0bcd 758.5hijklmn 809.1bc
KSC720 808.2bc 819.8b 794.1bcdefg 879.9a

Ll s e ol 40 Jlez| g 53 SO lials i 0505 ool bl o oS 2ie 5 S5 (Sl Bl o7 (D gt 2 0 (ol Sl
Means, in each column, followed by at least one letter in common are not significantly different at the 5% probability level- using
Duncan s Multiple Range Test.
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Table 5. Mean comparison for growing degree days to maturity in grian maize hybrids in different planting dates in Kermanshah in 2007
and 2008 growing seasons

L et Planting date ALY &b

Hybrids iyl dst (20 April) g,V (30 April) o, Y0 (14 May) sls =1+ (01 June)
KSC260 1278f 1297def 1296def 1311bcde
KSC250 1346 "a 1330 "ab 1293ef 1303cdef
KSC320 1357\ 1332 "ab 1305bcdef 1326 abc
KDC370 1383vwxyz[\ 1363[\|* 1321abced 1365\]"
BC404 1365\]* 1402uvwxy 13491~ ° 1374yz[\]"
OSSK444 1373z[\|* 1426rstu 1372z[\|* 1405uvwx
OSSK499 1369zZ\|" 1466ijklmnop 1384vwxyz|[\ 1409tuv
KSC400 1391vwxyz[ 1462klmnopq 1377xyz[\] 1404uvwx
BC504 1407uvw 1468ijklmno 1379wxyz[\ 1445nopqrs
OSSK552 1465jklmnop 1480ghijkl 1387vwxyz[ 1425stu
NS540 1455Imnopq 1485fghijk 1405uvwx 1438pqrs
KSC500 1471hijklmn 1498defgh 1396vwxyz 1453Imnopqr
OSSK602 1499defgh 1492fghij 1434qrst 1466jklmnop
BC678 1511cdef 1498defgh 1450mnopqrs 1467ijklmno
BC666 1509cdefg 1509cdefg 1465jklmnop 1476hijklm
KSCo647 1489fghijk 1510cdefg 1473hijklmn 1489fghijk
KSC704 1508cdefg 1532abc 1488fghijk 1495efghi
KSC700 1530bc 1527bed 1507cdefg 14400pqrs
OSSK713 1535abc 1549ab 1512cdef 1492fghij
KSC720 1558a 1554ab 1521cde 1495efghi

Range Test.

Ll s e Sl 40 Jla| e 53 SO lials i 0905 ool bl o oS 2hie 5 OS5 (5Dl Bl o7 (D gt 2 o (ol Sl
Means, in each column, followed by at least one letter in common are not significantly different at the 5% probability level- using Duncan’s Multiple
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Table 6. Mean comparison for crop heat units (CHU) to flowering in grain maize hybrids in different planting dates in Kermanshah in 2007
and 2008 growing seasons

ol sladety 5L 54T

NN Planting date ALY &b

Hybrids iyl Jsl (20 April) g,V (30 April) o, Y0 (14 May) sls =1+ (01 June)
KSC260 1523stuvwxyz 1484yz[\]* 1453]" "a 1396'a

KSC250 1575mnopqrst 1507tuvwxyz[\]" 1463\ 1395a

KSC320 1566nopqrstuv 151 1tuvwxyz[\|" 1466[\]" 1423 "a
KDC370 15530opqrstuvwx 1512tuvwxyz[\|" 1478z[\]" 1422 "a

BC404 1597Imnopqr 1588Imnopqrs 1504uvwxyz[\|* 1457\~ °
OSSK444 1527stuvwxyz[ 1589Imnopqrs 1486xyz[\|" 1390a

OSSK499 1548pqrstuvwxy 1600klmnopq 1497vwxyz[\]* 1445~ "a
KSC400 1544pqgrstuvwxyz 1552pgrstuvwxy 1493wxyz[\|* 1426 "a

BC504 1566nopqrstuv 1544pqrstuvwxyz 1506tuvwxyz[\]* 14531 "a
OSSK552 1665fghijk 1704defg 1530rstuvwxyz[ 1516tuvwxyz[\]
NS540 1665fghijk 1690defgh 15550pqrstuvw 1539pqrstuvwxyz
KSC500 1607jklmnop 1589Imnopqrs 1536qrstuvwxyz 1494wxyz[\|"
OSSK602 1666fghijk 1621ijklmno 1587Imnopqrs 15540pqgrstuvwx
BC678 1716def 1691defg 1601klmnopq 1567nopqrstu
BC666 1641ghijklm 1688defgh 1587Imnopqrs 1567nopqrstu
KSC647 1624hijklmn 1669efghij 1563nopqrstuv 157 1nopqrstu
KSC704 1702defg 1733cde 1643ghijkl 1648ghijkl
KSC700 1788abc 1733cde 1652fghijkl 1699defg
OSSK713 1779abc 1745bcd 1604jklmnopq 1686defghi
KSC720 1796ab 1780abc 1679defghi 1834a

Ll s e Sl 40 Jla| e 53 SO lials i 0905 ool bl o oS 2hie 5 OS5 (5Dl Bl o7 (D gt 2 o (oKl

Means, in each column, followed by at least one letter in common are not significantly different at the 5% probability level- using Duncan’s Multiple
Range Test.

Yvy



WAL Jle o o led Y5-Y e ” 5y 9 g5 (81034 dlxe”

5 35 55 (FAO 600) oy b g0 05,5 55
BC (ladl s . Coils 545 jaseieog S
CHU 5L« LKSC 647 s BC 666 678
ESTEEEA N PYPE JSEL aEagpu )
5L5 5,5 CHU LOSSK 602 45 S ) 3
Al ¥AYY ssd>) 05,8 5 ol Sl xeS
Shm 05,5 5 505,85 25 ol o (Sl S
03,5 03038 25 o) Gk r 8 51 5
hmr o S 155,05 51 3FAO 600 S,
35 CHU :80a b o) Jow e 03 8 my
OSSK  BC 504 sl ,un Jols ¥+ 9
335 oml 355 KSC 500 3 NS 540 (552
05 5,5 ey bawgte S0, 305 8
oy e uyss5 05 8 Jols gdmos S
EA oS s 2 pesS 53 Jelis s s
Jels Ya¥d 550> CHU 5w L Jsl
55— OSSK 444 yBC 404 clad_ .
00335038 S AN 055 AT
et 5L 5,0 ol Ll YA L
KSC 3KSC 250 KDC 370 la ,on
A 8 1,505,815 68 5548 55320
38 25 (5l -1y LKSC 260 6 2L
Cils |y ) 5 eS¢« YAYF s g0
(¥ Jd=)
At X LB Gy e 3 e
Sl 25 ey 05,5 534S sl olass
ot s 1 Slademly Sl B b
ol e e Glad s 5> (T
555 poler 5 Jsl sl 5, (FAO 400)

YV¥

09,5 55.(V Jgd) 350 515 e Ly Coslas
PRSP g W - R S
53,50 CHU (S 5y 550 oS o355
slag b 5o 5 oal Jyl gﬁ:ztf@,l:,;,;
g.chz|>@utfujj¢,%}rﬁwt§
Slag,l 5o s s 1S ol s
33,5 o abbs iy Co sl (ol
glacils b 4 CHU (590 .(3 Jsu)
ST bl 5,5 53 5 Sl Glas a3 5 Ul
OLiS 1) ola s (2alS” L) poler 5 p s
s o e o ol 55 Sl 3,050 .5l
Fo 5315 S S asls o SYLKSC 704
Lsls 5L e ler Cls

31(CHU) 2028 Sl 5~ sl g -
58892 389 Oy B O o

33 Olis dlwgs laosls Luilols 4 o
Jelize 15 dn e Sl el Rl S
5L 2,50 CHU o ol o X C2IS7 5006
g 53 &S5 5 Oy L O
t o (Y ) 35yl e 7Y Jlaz|
Sn on 03,F 6 513 0L la s S
2 AYL ST 1 osdle (FAO 700) )y
35 a0 pl 8l 1) Sl 3550 CHU luae
R 058 9553 gl S cdisls olass]
KSC lad o (¥ Jgdar) dis 5y ol J16
¥YO+ ssu> S0l L OSSK 713 5720
Sk a5 23058 &S s Sl Al
¥140 350> 5 Kke LKSC 700 5 KSC 704

A 8 N pess 2 h0s 8 43 ol ol



e ol Glaaly 5L a7

-3 o5 4
3537 g 35 2 3l Jrol s o
SGDD e 5L 555 5l slad
jrS@uWﬁJ_a«f:bQLxCHU
Syl AL S S 5Ll 1) e i
23 0395 Gy e 93 A )3 sl
Sl sbdsly bl cals Slag b ples
A U5 4 Lls OLES _oed (6,1 L G 5y 50
= ook s Gl a5 50 53 5L
W}Jﬁ):w)ﬂavu)\.sﬁdbu
23 S sk Ay sl olasl, Sl g
Lf(apg;_&Lf@)\_?);j_?gGDDW
SLagb ple 53 s sdalin i 23l
S gl e ol T Sl cals
3>y 55 oali Sl 3530 e 5 slodnl
B8 b 6l p j2m CHU g 3 S
$Lag U s g 5l Ly 5 o pgs 5 Ul
Sy ols sas duprLﬁ-jp_w csls
0l Olis LS )4 SLe S gladsly s
&5 5 ) 2 3 (Gupta, 1985) Ly S
ﬁaw)adaj_{r)’\_o\;v)iﬂwlf
2368 053 53 (BLs cmead glad (l—<$-“
Aol e LS G55 58 Oy B ST
(Stewart et al., 1998) o1,LSan 5 &yl sl
sl Jlas S g @\; SYolas 43150 s
v—:-w—;aﬂ‘}‘ J—rl= Gl mesls oS U5
S Las S Slajey sy CHU ;GDD
Soaline d 5L 5|, & Slw > 310

ﬁb&b&)‘ﬁdb—ﬁ)}}ﬁu‘?

Yvo

il slag b S s dsls gl

E0 93 Slyman 45 Sn e 5 05
09,5 53 .(V Jgdm) dis edns , K5 cils
333555 S& 1 o (FAO 500) oy o 520
glice Sle 8 5Ls a3 5 Jgl CoslS 3,5
ol 5 e S Slag )b 5oy dals
b ga 03 8 55 i okss Sl pen 4 8o
5 ds iS5, 53 (FAO 600) e 55—
Sl on Sl (5 o5 Ldls alie Sl ess
45 Soen (BC 666 5 OSSK 602) 65,5 |
23 ol sl S e Gl
030 YL i ey CbIST Calises szt
335095 5 dol SBlS b 5o ey 0 055
Slseen Kb el 5 p o Sl gl
5503, Gl G (S 3 s dimdls
eoler 5 p s S (sLgi b (KSC 700)
R | E T PRV S0
Lo 33 3 31 s wdi s Ol 5187
=>% (Brown and Bootsma, 1993)
Ol aS bl b4, Ol s 1, CHU
sl A8 e 35T s Ol L 1 5l
OHSKer 5 e e Sl 3 a5 S
(Plett, 1992) <, s Major et al., 1983)
st Y e S Ol a8 s S okl
et Jlw 5 0L 5 Obe) 4n dtus 451> Os
Yoo sgds o35l oL JS sk S
IS Ol e G e Sl s
3550 S b Oy (S0 3 5 clacy jon

Vo dgde 70 1) 58 555 CHU 5 ()



VWAL JL o oyled NPT W ")t;\e F) Jl@; éb}ﬁ 41%0"

Calien (gla g ) 53 41> )3 Sl pn 1y (S5 5 S s B game S8 sl (11 OFAF = AVIAILY 53 0 80ke gl =V Uil

oUJ\.A;A.;.]a;.AJJ csls

Table 7. Mean comparison for crop heat units (CHU) to maturity in grain maize hybrids in different planting dates in Kermanshah in 2007
and 2008 growing seasons

RTINS Planting date sl b

Hybrids Coige s, Jsl (20 April) Cigos Ve (30 April) Coiges, Y0 (14 May) sls & v+ (01 June)
KSC260 2761gh 2763gh 2714h 2751gh
KSC250 2904 "ab 2831def 2708h 2733gh
KSC320 29251~ “ab 2835cdef 2734gh 2780fg
KDC370 2981yz[\] 2900"ab 2767gh 2875bcde
BC404 2943\" "a 2981yz[\] 2827ef 2896 abc
OSSK444 2959z[\|* 303 luvwxy 2875bcde 2971yz[\|"
OSSK499 2950[\]* "a 3119nopqrs 2905 "ab 2981yz[\]
KSC400 2998xyz[\ 31070pqrst 2887abcde 2968yz[\]"
BC504 3031uvwxy 3122mnopqrs 2890abcd 3070rstuvw
OSSK552 3152ijklmnop 3149jklmnop 2910" "ab 3021vwxyz
NS540 3130lmnopqr 3160hijklmno 2949\ "a 3052tuvwxtuvwx
KSC500 3164hijklmno 3189efghijkl 2930]" “ab 3089pqrstu
OSSK602 3221defgh 3174hijklmno 301 1wxyz[ 3118nopqrs
BC678 3250bcdef 3189efghijkl 3046tuvwx 3121mnopqrs
BC666 3242cdefg 3215defghij 3076qrstuv 3139kImnopq
KSC647 3204defghijk 3216defghi 3094pqrstu 3168hijklmno
KSC704 3242cdefg 3263.bcd 3127Ilmnopqr 3183ghijklmn
KSC700 3289bc 3252.bcde 3166hijklmno 3057stuvwx
OSSK713 3300abc 3297.abc 3177ghijklmn 3176hijklmn
KSC720 3350a 3308.ab 3198efghijk 3186fghijklm

Range Test.

I 13 e sl D Jlez el 3 (Sl (latels A 0 ga3T bl bl 0 OS5 e O G 1l il 47 02 a3 ¢ 2 la e
Means, in each column, followed by at least one letter in common are not significantly different at the 5% probability level- using Duncan’s Multiple
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Table 8. Maturity grouping of grain maize hybrids based on growing degree days (GDD) to maturity in Kermanshah

S BESEBE L eh

Maturity Group Oy w;f GDD Hybrids

KSC 260
Early maturity o095 1390-1440  KSC 250

KSC 320

KDC 370
Early-Medium maturity oobese— w0355 1441-1490  BC 404

OSSK 444
Medium maturity ke ge 1491-1540 KSC 400 — BC 504

OSSK 499 OSSK 552
NS 540 OSSK 602
Medium-Late maturity oopd-bese 1541-1590 KSC 500  BC 666
BC 678 KSC 647
KSC 700 KSC 704
KSC 720 OSSK 713

Late maturity oors 1591-1640
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Table 9. Mean comparison of heat units for grain maize hybrids in different planting dates in Kermanshah in 2007 and 2008 growing

s€asons

Growing degree days (GDD) w.s 55, 4>, Crop heat units (CHU) J game Sl & slad>!s

I S5 P Syt S S S b
' C S To flowering To physio!ogical To flowering To physio!ogical
Planting date — & maturity maturity
20 April g, ) 729.5b 1440b 1632a 3100a
30 April RIPRESTRE 745.5a 1459a 1627a 3105a
14 May g 3,1 YO 728.6b 1406d 1544b 2950c
01 June sls 5 ) 730.9b 1424¢ 1524¢ 3017b

1 1 e 3l 0 ez e 53 Sl (latals Lo O ga3T bl 1 bl o lie O (1l 440 g2 2 3 oo

Means, in each column, followed by similar letter are not significantly different- Using Duncan’s Multiple Range Test.
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Table 10. Maturity grouping of maize hybrids based on crop heat units (CHU) to maturity in Kermanshah

EEITT dyame Sl 8 slaus L o
Maturity Group CHU Hybrids
. R KSC 260
Very Early maturity 0385 2910-3010 KSC 250
: . KDC 370
Early maturity 395 3011-3110 KSC 320
. . . KSC 400  BC 404
- —Lu g -
Medium-Earlymaturity 335 5 3111-3110 0SSK 499 OSSK 444
. . NS 540 BC 504
bu g -
Medium maturity B s 3211-3310 KSC 500  OSSK 552
KSC700  OSSK 602
Medium-Late maturity ool s 3311-3410 KSC 704 BC 678
KSC 647  BC 666
Late maturity s 3411-3510 OSSK 713

KSC 720
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