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Evaluation of commercial and promising forage maize hybrids under
Markazi province climatic condition
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Table 1. Promising and commercial hybrids of forage maize in the present study

.5 A h gl Ll ol

Code  Hybrid name Origin Parent
1 H1 Iran, Karaj K3640/6 X K19
2 H2 Iran, Karaj K3547/5 x K19/1
3 H3 Iran, Karaj K48/3-1-1-3-2-1-1-1 X K18
4 H4 Iran, Karaj K47/2-2-1-21-2-1-1 X K19
5 KSC700 America K74/1 X K18
6 KSC704 America B73 x MO17
7 H7 Iran, Karaj K3304/1-2 X MO17
8 HS8 Iran, Karaj VREG6 x MO17
9 H9 Iran, Karaj K48/3-1-1-3-2-1-1-1 X K19/1
10 H10 Iran, Karaj K3640/3 X MO17
11 89MAY70 Iran, Karaj - - -
12 HIDO Iran, Karaj - - -

Ll o gyl ks slads un F 50 WS L s 5 4 KSC704 ,KSC700:*

*: KSC700 and KSC704, respectively with the code numbers 5 and 6, are commercial control

hybrids
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Table 2. Analysis of variance for phenological and morphological traits related to fresh forage yield in forage maize hybrids during two years

& 53 I sl <y ol _ b Sledles 5 5l 5, Ldles 1
Sl e gal3T < Sl ks & sl ) . S BT L ST >
G Number of Ear per  Plant height . o2 o 5eb o Day to
SOV df plant (PH) Stem diameter ~ Number of leaf B Day to silking ollination
(No.ear.plant™) (SD) (No. leaf) >Ew@ma - silking (DTS) p
o interval (ASI) (DTP)
Jl 1 0.0137 " 7187.8™ 1180.2" 9.17"s 6.94" 144.6™ 82.45™
Year
e 53,1 6 0.0203 730.8 79.9 3.05 0.71 6.41 7.22
Replication
(Year)
KU 11 0.0143 " 459.3 8.5m 3.29™ 0.63" 10.96™ 14.38™
Hybrid
JUax d ,en 11 0.0059 "¢ 345.5™ 20.3" 0.78" 1.79 43" 3.65°
Hybridx Year
o 65 0.0077 193.6 7.3 0.22 0.26 1.76 1.51
Error
CV(%) - 9.00 7.20 9.90 3.49 33.01 2.02 1.94

" non significant, * and ** significant at the 5% and 1% probability levels, respectively.

sk *
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Table 2. Continued

S e V5T 4y o3 sl 4 IS Feske > Shes 35 ISk 5 Shas
df Ratio of FEY to FFY Fresh forage yield (FFY) Fresh ear yield (FEY)
S.0.V
J 1 138.3™ 6941725560 235074942™
Year
e 5,1 6 8.2 628098989 74255958
Replication (Year)
KU 11 48.8™ 331237719™ 39125036
Hybrid
Xy oa 11 12.8" 100423753 18862289™
Hybridx Year
o 65 13.9 69659974 19800731
Error
CV (%) - 12.6 10.9 19.8

* *

(rh%,u(,.&suocrhv_ﬂr\%&urmtr.\mMe* 5 lsgme ™

" non significant, * and ** significant at the 5% and 1% probability levels, respectively
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Mean comparison of forage maize hybrids for phenological and morphological traits related to
Table 3. fresh forage yield

&y el b Slasles S 515 56
. Sl eal éff s & S 35, 25656 55 @m‘u;uﬂ)
Sl e ’ N . .
(j«»‘-;uL«') g"""‘iji‘ J}G‘" ("“ijf‘
: Number of Day to
Hybrid  prant height Anthesi Day t e
ant heig leaf (No. Athesis - Jay 1o pollination
(PH) (cm) leaf) . silking silking (DTP)
interval (ASI) (DTS)
1 203.7* 12.94 2.632 67.42 64 .8ab
2 201.72 14.32 2.11b 66.320¢ 64.12bc
3 183.4¢ 13.8be 2.502 66.62¢ 63.7bcd
4 196.32bc 13.5¢ 2.05b 65.3¢d 63.0d
5 189.3b¢ 13.5b¢ 2.752 66.820 64.02b¢
6 200.6% 12.84 2.882 66.52¢ 63.6bcd
7 192 42be 13.7b¢ 2.752 66.32b¢ 63.5¢
8 183.2¢ 12.74 2.812 63.0° 60.1f
9 194 2abe 14.0% 2.502 66.0°° 63.5¢
10 183.9¢ 12.1¢ 2.8%2 64.54 61.6°
11 200.92b 13.8be 2.75% 65.5bed 62.8de
12 200.6% 13.7% 1.26¢ 66.4%¢ 65.0?

L5 (513 gne g5 Ao 53 0 ezl o 53 (5bT i 51 eS e o b ola ke O g2 2 5
Means with the same letter(s) in each column are not statistically significant at the 5% probability

level
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Table 3. Continued

- ep Gl 4 IS 2 p S AS) sebgle s Slas
Hybrid () o3 SES S 55 0,55k 036 ISk 5 Khas
Ratio of FEY Fresh forage yield Fresh ear yield (FEY) (kg.ha™")
o FEY (%) (FFY) (kg.ha™))
1 29.54bed 73968b<d 2180620
2 25.76° 785222 20255
3 32.428 78745% 25844z
4 29.(7bede 853162 249792
5 27.34¢de 74820 20166
6 26.57% 80795 5 1399bed
7 30,267 787914 23708
8 33.90° 657514 5708 ibed
9 27.63¢de 692004 189764
10 32.37% 66972 51736
11 29, 19bede 78892¢ 529394bed
12 30.312b¢ 849462 25867°

ﬁ)\&id‘)\{;‘\’uﬂjw&a‘)dédw;\c.kujdd)u‘ﬁj\é)ﬂaq‘);h@uQﬁ%d}ﬁu)ﬁ)&

Means with the same letter(s) in each column are not statistically significant at the 5% probability
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Table 4. Principal component analysis based on the first and second principal
components for the measured traits
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Fig 1. Biplot of first and second principal components for classification of 12 forage maize hybrids
based on the measured traits
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maize hybrids under Markazi province climatic condition
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Introduction: Forage maize (Zea mays L.) is one of the important and strategic
crops in Iran, which, as a fodder for livestock production systems, makes a
major contribution to providing human protein nutrition requirements, especially
red and white meat. In recent years, the area under cultivation of forage maize
has increased (Ashofteh Bigrami ef al., 2010; Mojab Ghasroddashti et al., 2017,
Khavari Khorasani et al., 2010). Therefore, the aim of the present study was to
identify and introduce promising forage maize hybrids that could be an alternative
for commercial hybrids under Markazi Province climatic condition.

Materials and Methods: In order to compare and evaluate ten new and
promising forage maize hybrids (H1, H2, H3, H4, H7, H8, H9, H10, 89MAY70
and HIDO) and two foreign commercial hybrids (KSC700 and KSC704) in terms
of fresh forage yield, phenological and some morphological traits related to forage
yield, the experiment was conducted in a randomized complete block (RCB)
design with four replications during two years (2014 and 2015) at Arak Research
Farm of Agriculture and Natural Resources Research Center in Markazi province.
The experimental measurements included number of days to pollination (DTP),
number of days to silking (DTS), anthesis-silking interval (ASI), number of leaf
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(No. leaf), stem diameter (SD), plant height (PH), number of ear per plant (No.
ear.plant™), fresh ear yield (FFY), fresh forage yield (FFY) and ratio of FEY to
FFY. All data were subjected to analysis of variance (ANOVA) using the GLM
procedure of SAS statistical program. Principal component analysis (PCA) was
conducted to identify the interrelationships between the forage maize hybrids and
all the measured traits and the biplot was drawn using the Stat Graphics software
(ver.16.1.11).

Results and Discussion: The results showed that the differences among hybrids
were significant in terms of the measured traits (P<0.01). However, for most traits,
significant variations were observed, except for SD and No.ear.plant”. The lowest
variation among the studied hybrids was related to ASI and, the greatest variation
was associated with DTP, DTS and ratio of FEY to FFY. The fresh forage yield
performance as a resultant of the measured traits showed that hybrid H4 and HIDO
had the highest (85316 and 84964 kg.ha'!, respectively) and hybrid H8 had the
lowest (65751 kg.ha') fresh forage yield. On the other hand, results of principal
component analysis revealed that the first two components explained 67.40% of
the total variation. The first PC (PC1) accounted for 37.94% of the total variation
and had negative correlations with FFY (-0.52), No. leaf (-0.37), and PH (-0.37).
Nevertheless, it had positive correlation with ASI (0.48). PC2 explained 25.66%
of the total variance and had a high positive correlations with ratio of FEY to FFY
(0.53), FEY (0.49) and No.ear.plant” (0.49). To classify the hybrids based on the
PCs, the biplot of PC1 and PC2 was constructed. Clearly, the promising hybrid
HIDO formed a single group characterized by high FFY, FEY, ratio of FEY to FFY
and short ASI. In contrast, the promising hybrid H8 and H10 exhibiting a long ASI
and high ratio of FEY to FFY and lower value of FFY formed a distinct group.
Other promising hybrids with commercial control hybrids (KSC700 and KSC704)
were classified as intermediate in terms of the measured traits; nevertheless, the
promising hybrid H4 belonging to this group was remarkable for the measured
characteristics, which demonstrated a high similarity with hybrid HIDO. In
general, the promising hybrid HIDO and H4 had the highest forage value in terms
of quantity and quality; while the promising hybrid H10 and H8, despite the high
quality of forage, were not desirable in terms of FFY.

Conclusion: In general, the promising hybrid HIDO and H4 may be suggested
as preferable and superior hybrids for further studies on the sustainability and
compatibility of forage yield under climatic condition of Markazi Province. On the
other hand, considering the importance of ASI as the main indicator for selection
of resistant cultivars in areas under drought stress, it seems that two promising
hybrids, i.e. HIDO and H4 with the shortest ASI could also be considered as
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preferable hybrids in the breeding programs under drought stress condition.
Keywords: Biological yield; Morphological traits; Phenological traits; Principal
component analysis
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