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Table 2. Combined analysis for GDD and CHU in maize hybrids in Zarghan, Shiraz (2007-2008)

@bl e AL Uiy, 4 58550 S hey BBy 55 a0 P oL F s sl SeSPs50 Shes b gl S slauat;

S.0.V ok e d.f. GDD to flowering GDD to physiological maturity CHU to flowering CHU to physiological maturity
Year(Y) J 1 463.759™ 121221.802* 42869.266* 452901.144**

Rep./Y (L), S5 4 953.502 6791.482 2979.129 13983.187

Planting Date(D) Sl ALt 2 179700.278** 90940.016* 900145.814** 1004784.072**

DxY Jlo x S8 fu b 2 163.632" 17730.942"™ 458824.818** 544655.586**
Error(a) @)\ 8 1652.081 12184.838 5707.259 13082.165
Hybrid(H) NUJI 19 28335.822** 80571.067** 106488.642** 353642.909**

HxY Jlox 4y oa 19 826.116"™ 3504.427** 2850.227** 13027.706**

HxD Sl fu b X L s 38 809.762* 4743.027** 2177.650** 18032.595**
HxDxY Jlox 88 )b x s 38 691.981™ 2433.358** 2119.784** 10165.106**
Error(b) ()t 228 506.884 861.103 1186.082 2806.545
ns: Non-significant 13 sme e NS

*and **: Significant at 5% and 1% probability levels, respectively 1055 68y 5 gy dlat gl 3 s gae S S dn
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Table 2. Mean comparision of maize hybrids for heat units in Zarghan, Shiraz (2007-2008)

L SBTERC SH

Gl 55y ey

b ol S sladsts

gy S5 I b S s @S Gl dls 55 S s
S5l s GDD GDD to AU CHU to

Maize hybrid  to flowering physiological maturity ~ CHU to flowering  physiological maturity
KSC 260 768.3 jk 1351 1400 jk 2562 j
KSC 250 798.9 gh 1364 hi 1468 h 2589 ij
KSC 320 805.7 fgh 1394 ghi 1480 gh 2652 hij
KDC 370 758.0 k 1417 fgh 1383 k 2699 ghi
BC 404 815.9 e-h 1433 efg 1498 e-h 2705 f-i
OSSK 444 791.0 hij 1447 d-g 1452 hij 2762 e-h
OSSK 499 809.0 fgh 1488 b-e 1486 fgh 2824 def
KSC 400 769.7 ijk 1397 ghi 1410 ijk 2658 gij
BC 504 795.8 hij 1495 b-e 1465 h 2862 cde
OSSK 552 827.5d-g 1519 abc 1524 d-g 2913 bed
NS 540 853.2 bed 1506 bcd 1581 bc 2884 cd
KSC 500 799.1 ghi 1471 c-f 1455 hi 2811d-g
OSSK 602 831.8 def 1522 abc 1538 c-f 2908 bcd
BC 678 854.2 bed 1516 abc 1578 bed 2905 cd
BC 666 842.6 cde 1547 ab 1547 cde 2971 abc
KSC 647 815.3 e-h 1472 c-f 1496 e-h 2813 d-g
KSC 704 878.3ab 1506 bcd 1627 ab 2885 cd
KSC 700 895.5a 1578 a 1639 a 3036 a
OSSK 713 870.1 abc 1573 a 1588 abc 3027 ab
KSC 720 881.5 ab 1546 ab 1627 ab 2968 abc

Ll ()l gme o gliS \_’r{;‘—’ slaals k> Q}»J'T el p etz SJ:.:..» 29 shols J&\Au:il:» O gt A )3
Means in each column followed by similar letter(s) are not significantly different using Duncan's Multiple Range Test
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Table 3. Maturity grouping of maize hybrids based on GDD to maturity in Zarghan, Shiraz

Maturity group S0 5

SRS TRRE L

GDD

05 8 la o0
Hybrids in group

Early maturity o385
Early — Medium maturity ., L ge— o555
Medium maturity

Medium-Late maturity
Late-medium maturity

oy L s
JA)J.:J—J:.,«}ZA
o g = oo

Late maturity ond

(1400-1450)
(1451-1500)
(1501-1550)
(1551-1600)
(1601-1650)

(1651-1700)

KSC 260

KSC 320, KSC 400, KSC 250

KDC 370, OSSK 444, BC 404

KSC 500, BC 504, KSC 647, OSSK 499
NS 540, KSC 704, BC 678, OSSK 552,
OSSK 602, BC 666, KSC 720, KSC 700
OSSK 713
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Table 4. Mean comparision of GDD to flowering and physiological maturity in maize hybrids in different

planting dates in Zarghan, Shiraz (2007-2008)

Planting date

bl p b

To flowering AU To physiological maturity K558 S, b

Sodslad e sls =0 sls =10 sls = YO Sls 50 sls = V0 sls = YO
Maize hybrids (may, 26) (June, 5) (June, 15) (may, 26) (June, 5) (June, 15)
KSC260 783.3 0-w 801.1 k-t 7204 yz 1382t-x 1359 v-y 1310z
KSC250 823.4 h-o 819.4 i-o 7539 v-y 1427 p-t 1348 w-z 1317yz
KSC320 820.6 i-0 836.3 f-I 760.3 u-x 14591-q 1388 t-w 1336 x-z
KDC370 7733 Q-w 7963 l-u 7044z 1466 j-q 1422 g-u 1364 v-y
BC404 842.0 e-k 840.6 f-k  765.0 t-x 1498 f-n 1426 p-t 1374 u-x
OSSK444 802.9 k-t 8145 j-p  755.7 v-y 1483 g-0 1452 m-r 1406 r-v
OSSK499 830.7 f-m 827.0 g-m 769.4r-x 1534 c-g 1487 f-0 1443 o-s
KSC400 785.7 n-w 792.0 m-v 7313 x-z 1450 n-r 1397 s-v 1345 w-z
BC504 806.0 k-s 814.0 j-p  767.45-X 1494 f-0 1512 d-I 1479 h-o
OSSK552 854.4 d-j 836.3 f-I 791.8 m-v 1525c¢-i 1536 c-g 1497 f-n
NS540 880.2 c-e 868.8 d-f  810.6 k-q 1513d-k 1529 c-h 1474 i-p
KSC500 808.2 k-r 8425 e-k  746.6 w-y 1502 e-n 1487 f-0 1423 p-u
OSSK602 839.9 f-k 857.7 d-i  797.81-u 1496 f-n 1573 a-c 1498 f-n
BC678 887.3 b-d 867.0 d-g 808.2 k-r 1519d-i 1527 c-i 1501 e-n
BC666 861.2 d-h 862.3 d-h  804.3 k-t 1535¢-g 1572 a-c 1534 c-g
KSC647 840.3 f-k 829.3 f-m  776.4 p-w 1492 f-0 1463 k-q 1460 I-q
KSC704 918.8 ab 891.0 b-d 825.0 h-n 1517d-j 1503 e-m 1498 f-n
KSC700 9290 a 920.3 ab  837.3f- 1561b-d 1608 ab 1564 b-d
OSSK713 911.5 a-c 888.2 b-d 810.5k-q 1553 c-e 1615a 1552 c-e
KSC720 921.2 ab 891.9 a-d 831.4f-m 1525c¢-i 1573 a-c 1538 c-f

Ll ()l gme o gliS QS}\.\ slaals ki Q}»J'T ool pcdzaa SJ:.:..» 29 shols J&Lau:il:» O gt A )3
Means in each column followed by similar letter(s) are not significantly different using Duncan's Multiple Range Test
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Table 5. Mean comparision of CHU to flowering and physiological maturity in maize hybrids in different

planting dates in Zarghan, Shiraz (2007-2008)

Planting Date

e

To flowering  »u8¢

To physiological maturity ¢35, 58 S,

O3 s a sl 50 sls 210 sls = YO sl 0 sls =10 sl = Y0
Maize hybrid (may, 26) (June, 5) (June, 15) (may, 26) (June, 5) (June, 15)
KSC260 1380 x-[ 1494 m-r 1325\ 2533 [\ 2661 u-x 2493\
KSC250 1451 g-v 1564 h-I 1389 w-z 2624 w-z 2637 v-y 2506\
KSC320 1446 r-w 1594 f-j 1400 v-z 2690 s-x 2719 g-v 2547 z|\
KDC370 1366 y-[ 1489 n-s 1295\ 2703 r-w 2790 n-r 2604 x-[
BC404 1486 o-s 1598 e-i 1409 u-y 2691 s-x 2798 m-q 2627 w-z
OSSK444 1414 t-y 1550 i-m 1392 v-z 2739 p-u 2852 j-0 2694 s-x
0SSK499 1466 p-u 1573 g-k 1419 t-y 2775 0-s 2924 f-j 2774 0-s
KSC400 1389 w-z 1494 m-r 1346 z[\ 2671 t-x 2739 p-u 2565 y-\
BC504 1423 t-y 1558 h-| 1414 t-y 2762 0-t 2977 e-g 2848 j-0
0OSSK552 1510 I-q 1603 e-i 1460 g-u 2826 k-p 3026 c-e 2886 g-m
NS540 1557 h-l 1691 a-c 1496 m-r 2802 1-q 3012 d-f 2837 j-0
KSC500 1423 t-y 1567 h-I 1374 x-[ 2778 0-s 2926 f-j 2729 g-u
OSSK602 1486 o-s 1656 b-e 1473 p-t 2766 0-s 3069 cd 2889 g-m
BC678 1570 g-k 1673 a-d 1492 m-s 2814 k-q 3007 d-f 2895 g-1
BC666 1522 k-p 1633 c-f 1484 o-s 2847 j-0 3100 bc 2966 e-i
KSC647 1483 0-s 1572 g-k 1431 s-x 2758 o-t 2874 i-n 2808 k-q
KSC704 1629 d-g 1727 a 1525'k=p 2809 k-q 2957 e-i 2888 g-m
KSC700 1647 c-f 1721 a 1548 i-n 2899 g-k 3176 ab 3033 c-e
OSSK713 1615 d-h 1652 c-f 1496 m-r 2883 h-n 3190 a 3006 d-f
KSC720 1633 c-f 1711.ab 1537 j-0 2826 k-p 3103 bc 2974.e-h

LI (6,18t gl 58T (glatels A 0305 T bl p cditeed 5 e 9 (6113 487 ol S0le 02 8 o
Means in each column followed by similar letter(s) are not significantly differen using Duncan's Multiple Range Test
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Table 6. Maturity grouping of maize hybrids based on CHU to maturity in Zarghan, Shiraz

Aoy =y 4y

Maturity group Sy o5 S

GDD

05,5 slady on
Hybrids in group

Early maturity 235
Early — Medium maturity ., Lwse— )55
Medium maturity
Medium-Late maturity
Late-medium maturity
Late maturity

oo s
opd— Lo s

oy e ge = oo
SRS

(2500-2600)
(2601-2700)
(2701-2800)
(2801-2900)
(2901-3000)
(3001-3100)

KSC 260, KSC 250

KDC 370, KSC 400, KSC 320

BC 404, OSSK 444

OSSK 499, BC 504, KSC 500, KSC 647, KSC 704, NS 540
OSSK 713, KSC 720, BC 666, BC 678, OSSK 602, OSSK 552
KSC 700
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Table 7. Mean comparision of heat units in different planting dates of maize hybrids in Zarghan, Shiraz (2007-2008)

C_M‘ztf'c_,u

Planting date

é & .
R e R r

GDD to flowering

S5 850 Sty b Ay Gy o

GDD to physiological maturity

AW LS gl sl
CHU to flowering

e3P a8 Sas b gl S slaut;
CHU to physiological maturity

(26 May)
(5 June)
(15 June)

sls &0
sl = V0
sls # Y0

846.0 a
8448 a
7784 b

1497 a
1489 a
1446 b

1495 b
1606 a
1435¢

2760 b
2927 a
2779 b

I gl g sl STl (glaals dim O 305T bl s (ki &S i (o g L;bmf@_u&_isp O g 3
Means in each column followed by similar letter(s) are not significantly differen using duncan's Multiple Range Test

OYAY 5 \YAP) 51,08 06,5 aakete 53 Sy Glad jun gad 5 Ab; (claols Calises (glaans j5 STl 5 fSld= Oyl = 4 y3— A Jgd>

Table 8. Mean minimum and maximum temperature during growing season of maize hybrids in Zarghan, Shiraz (2007-2008)

First decade ol Jl 4as

Second decade ol pgs 483

Third decade ol p g an5

ole Jle Sl glas Sl les S8 s Jla les S glas Sl les

Months Year Max. Temp.(°C) Min.Temp.(°C) Max. Temp.(°C) Min.Temp.(°C) Max. Temp.(°C) Min.Temp.(°C)

sls & (2007)\¥A7 31.6 13.3 34.1 13.6 38.6 17.1

22 May- 21 June (2008)\¥AY 34.1 13.9 36.4 14.2 37.6 15.7

S5 (2007)\¥A8 37.6 18.2 39.6 18.5 38.9 20.9

22 June- 22 July (2008)1vAY 38.1 17.3 36.8 18.7 39 19.8

sls e (2007)\¥A8 37.1 19.5 36.9 17.6 35.8 16.2

23 July-22 Aug. (2008)\¥AY 38.1 19.4 38.3 18.1 36.7 15.6

BT (2007)\¥A7 37 16.5 33.8 13.5 33.2 12.9

23 Aug.-22 Sep. (2008)1vAY 35.6 15.2 34.8 151 33.7 14.1

S (2007)\¥A8 30.3 8.8 28.5 8.7 28 7.5

23 Sep -22 Oct. (2008)\¥AY 329 117 30.7 9.4 29 8.8

oLt (2007)\¥A8 24.9 55 25 1.2 23.6 4.1

23 Oct -21 Nov. (2008)1¥Av 23.8 7.1 19.6 7.8 16.9 2.7
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An evaluation of heat unit requirenment in maize hybrids with different maturity
groups in temperate region of Fars

Choukan, R.!

ABSTARCT

Choukan, R. 2011. An evaluation of heat unit requirenment in maize hybrids with different maturity groups in temperate
region of Fars. Iranian Journal of Crop Sciences. 13(2): 253-268. (In Persian).

Twenty Iranian and introduction maize hybrids in five different maturity groups were evaluated in Zarghan,
Shiraz, for two cropping seasons (2007-2008). Variation in temperature were created by three planting dates (27
May, 5 June and 15 June). Duration to flowering was estimated by heat units using both thermal indices, GDD
and CHU, were reliable for different maturing groups and led to similar_grouping for-maize hybrids. Both
indices, based on heat units to flowering, grouped hybrids KSC 320, KSC 250, NS 540, and OSSK 552 as late
floweiring and hybrids KSC 500, KSC 400, BC 504, and OSSK 444 as early flowering as compared to former
FAO maturing groups. Based on duration to maturity, grouping based on GDD was more reliable and conformed

with grouping based on estimation of duration from planting to flowering.

Key words: CHU, GDD, Heat units, Maize, Maturity group and Planting date.
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