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ABSTRACT:

The study was carried out using ten maize hybrids in spring 2015 and 2016 were planted at field of Agriculture College, University
of Duhok. All treatments arranged in Randomized Complete Block Design (RCBD) with three replications to determine the
heritability, genetic advance, correlation and genetic parameters govering the inheritance of grain yield and related agronomic
traits. The result showed significant difference among hybrids for studied traits in spring 2015 and 2016 and also the results
revealed that hybrids and seasons interaction had significant difference for all traits. The season’s spring 2015 was superior than
spring 2016 in leaf area, days to 75% tasseling and silking, yield and its components. The hybrid (OH40 xIK8) was superior in No.
of rows ear, No. of kernels row:300 kernel weight and kernel yield plant®. All studied traits recorded higher value of heritability,
high genetic advance coupled with heritability was observed in leaf area and kernel yield plant, thus selection based on these
traits will be effective in maize breeding program. Grain yield was positively correlated with leaf area and 300 kernel weight, also

No. of row ear! exhibited positive correlation coefficient with leaf area, 300-kernell weight and kernel yield plant™.

KEYWORDS: Genetic Parameters, Heritability, Maize Traits, Correlation.

1. INTRODUCTION

Maize (Zea mays L.)is the third most important cereal food
crop of the word after wheat and rice. It is one of the most
popular food, feed and industrial crop among all the cereals
in present word, and wider adaptability to different
environment. Plant breeder are interested in developing
cultivars with improved yield and other desirable agronomic
traits. Grain yield in maize and other crops are quantitative in
nature and polygenic ally controlled but indirect selection for
other yield related traits, which are closely associated with
yield and high heritability estimate will be more effective.
The selection criteria may be yield or one or more of the yield
component traits. However breeding for high yield crops
requires information on nature and magnitude of variation in
the variable materials, relationship of yield with other
agronomic traits and the degree of environmental influence
on the expression of these component traits.

Selection program depends not only on heritability of
desirable traits but also on the information on association
among various yield components traits and their association
with grain yield. Several researchers (Mohan etal.,2002, Sigh
etal., 2003 ,Ali etal., Emer.l, 2010; Kusaksiz and Refiq eta.l,
2010., Bello etal., Ram Reddyetal., Kumar and Kumar,2012;
Khodadad etal.,2013; and Zohra etal.,2013; Aminu etal.,
2014) reported about genetic variance heritability,
correlation, path analysis and indicated that correlation
coefficient analysis help researchers to distinguish significant
relationships between traits, correlation coefficient analysis
can assist to determine certain traits to be used in the
improvement of the complex traits as yield.
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The main objective of the study is to estimate the genetic
variation, heritability, correlation for some agronomic traits and
yield of 10 F1 hybrids maize.

2. MATERIALS AND METHODS

The experimental F1 was conducted at the field of College of
Agriculture, Duhok University during the spring 2015 and 2016.
Ten F1 hybrids (Table 1) were studied in Randomize Block
Design with three replications. Each hybrid was planted in one
row with 3 m long and 0.75m between the rows and 0.20m within
the rows. Field was fertilized with (N.P.K., 27:27:0) at rate of
400kg/ha. As first doses, at planting date and 200 kg./ha of
urea(46%) were added weed control and other cultivation
practices were performed according to plant requirements .The
data were recorded from 5 guarded plants chosen at random from
each row for the following traits: grain yield plant?, Tasseling
and silking , plant height cm, ear height cm, leaf area cm?,
number of rows ear 1, number of kernel row?! and 300-kernel
weight (g). The means of row observed and five plants of each
hybrids in each replicate were used for statistical analysis. The
analysis of variance, correlation, heritability and genetic advance
were calculated manually for all pairs of traits.

2.1 Statistical analysis

2.1.1  Phenotypic and Genotypic correlation: Phenotypic
and genotypic were calculated for the traits by working out the
variance components of each trait and the covariance components
for each pair of traits using the formula of Robinson and

Comstock, 1955, genotypic coefficient variation.
(Gev) = G“Tixmo

mean
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. - 2y — Msg—Mse
Genotypic variance (og) = -

Msg and Mse = genotype and error mean sum of square and r
= Number of replication.
Phenotypic variance o2pH = o2g + o2e
Environmental variance (o2%e) = MSe
o?pH

Phenotypic coefficient of variation (pcy) = o X 100

Where o?g and o?pH are genotypic and phenotypic standard
deviation (variance), respectively to test the significant of
correlation coefficient, the estimated values were compared
with the table values of correlation coefficients of
Steel,R.G.D and J.H.Torrie (1980) at 5% of significant with
(n-2) degree of free town where (n) is the number of
genotypes used in the experiment.

2.1.2  Heritability: Heritability in brood sense

o)

hbs = £ %100
0" pH
GA = K X o2p X Hb
GAMY% = x 100
ean

Where, K= the standard selection differential at 5% Selection
intensity (2.063), GA=genetic advance, g, 6°p, c%¢ and GA are
genotypic, phenotypic and environmental components of
variance and genetic advance, respectively under selection, K is
selection differential, opH is the phenotypic standard deviation
of base population and H is the heritability of trait under
selection.

3. RESULTS AND DISCUSSION

Results of the ANOVA table showed significant difference in the
performance of the hybrids for all the studied traits in both
season, spring 2015 and 2016 table (1). Combined statistical
analysis of the data were presented in table (2) The results,
revealed that hybrids and seasons had significant difference for
plant height, ear height, Leaf area, days to 75% tasseling and
silking, yield and yield components, as well there were a
significant difference due to the effects of the interaction between
hybrids and seasons in all studied traits . Regarding between the
interaction between hybrids and season, the results in the same
table showed significant difference effect on all studied traits.

Table 1. Mean squares of variance analysis of various maize fraits in spring 2015 and 20016

Spring 2013
MS
Days Days - No. 300- Kemel
sov | dr hm?;h“t“cm heighatrcm Leafarea | 750, | 10 75% oo oF | kemels | kemel | yield
i ' cm Tasseling |  Silking o Row! | weight(2) | plant’ ()
Block |2 |4030 9670 157.0 043 0.833 1.97 143 11.18 2438
Hybrids | 0 | 04268 | 421727 | 152017 | 22837 | 22527 | 874" | 3008" | 20563 | 38183
Emor 18| 63.6/ 32.66 228 0.61 0.61 0.500 1.08 273 [15.82023
Spring 2016
Block |2 |923 12.13 28590 723 3.70 0.93 0.02
Hybrids |9 |70477  [3557.%  |131310° [7766  [78.86  [3.20° 5200 [101517
Eror 18 | 34.75 1221 2056.0  [230 1.70 0.93 5.11 3.26
® 9. Significant difference at 0.05 and 0.01 probability level.
Table 2 Mean square of combined analysis for Various maize traits in spnng 2015 and 2016
Ms
fraits
5.0V df Plant Ear Leafarea | DEVS Days | No.of | No.of 300- Kemel
height cm height .cm: T to73% | t073% | rows | Kemels | kemel |wvield plant
' cm tasseling | Silking gar’ row-! weight(g) lfgj
Blocks 2 | 4332 23.12 1018 211 1.51 2.80 3.61 2.80 4220
Hybrids®) | 0 | 61116 | 32734 3371 4608 | 4870 | 395 [3002 | 27465 | 3343.20
Season(S) | 1 74 82 17.07 | 2200507 [300.15 | 33401 | 42507 | 4001 |4675.66 |4000030
HxS o | 1126307 | 651427 | 150017 | 544 | 5368 | 7.98 | 6535 | 21250 | 212764
Error 38| 4604 2577 1613 1.67 1.20 0.96 3.08 10.09 5470
Total 50

The average performance of hybrids in both season are
presented in table (3). For plant height the hybrid (Un44052
x 1k58) exceeded all other hybrids and the value reached
210.0 cm, followed by hybrids (Un44052 x Ddhig445) and
(Hs x Ddhig445). The lowest value for plant height was
recorded by hybrid (OH40 x 1k8) with value of 177.0. The
results in the same table, the hybrid (HS x Ddhig445) was
exhibited maximum ear height value of 105.3 cm where ever,
the lowest ear height value for hybrid (Ddhig445 x 1k8) was
77.5 cm. According to the effect of hybrids on leaf area, the
maximum values recorded for hybrid (Un44052 x 1k58) with
value of 663.1 cm?. And hybrid (IK58 x 04HO) with value of
645.8 cm? while, the lowest leaf area exhibited by hybrid

(Un44052 x 1K8) which was 494.2cm?. In the same table, its
appear that hybrid (IK8 x HS) was earlier for day to 75%
tasseling and silking which tasseled and silked in 76.0 and 78
days, while late tasseling and silking were recorded by hybrid
(Ddhig445 x IK8 ) that were 83.7 and 86.8 days respectively.
For the traits No. of rows ear, No. of kernels row ,300-kernel
weight and kernel yield plant?the hybrid (OH40 x IK8)
recorded the highest value for these traits and scored 17.7 , 42.5,
86.0 and 191.2 respectively ,while the lowest values for the same
traits was recorded by the hybrid (Un44052 x HS ) and that were
for No. of row ear'16.0, the hybrid (Ddhiq 445 x 1K8 ) for 300-
kernel weight (63.1 g) and hybrid (Ddhiq 445 x 1k58 )for kernel
yield plant - with value of (133.3 g). From the above observation,
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its appear that the hybrid (OH 40 x 1k8) was superior in kernel
yield plant? and its components and the components of yield
were more affected by the type of hybrids. This finding was

in agreement with results of Hallauer and Scobs, 1973; Grzesiak,
2001; Danaie, 2007 who reported that hybrids significantly on
yield and yield components of maize.

Table 3. Mean hybrids for various maize traits.

Traits

. Plant Ear Davs Davs - Noof 300- Kernel

Hybrids neight | height | "R 075% | 1075% | OO | kernets | KRS epg
(cm) (cm) (em” Tasseling | Silking |7 220 | row! we-:l(g%h | plant'(g)

K8 *HS 1025 | 058%™ | 603.0% | 760° 78.5° 167% | 367" | e27° 116.2°
DH40 *IK8 178.3% | 030%™ [ 618.0® | 832® 853 17.7% 425 860 | 1012°
K58 * 04HO 177.0% | 101.2® | 6458 | 8035™ | 833" 17.7% 410* | 720° | 1382°
HS * Ddhi9443 196.8% [ 1053% | s5622% | 773° 80.8° 163% 3575 | 648 | 1220%
Ddhi9445 * TK38 1822 | o50™ | 6276% | 782°° | 813° | 167® | 352° | 715° | 1333°
Ddhi9445 * K83 1917% | 775° | 6156 | 83.7° 86.8° 150° | 308% | 631° [ 1248°
Un 44052 *Hs 18027 [ 042%™ [3030®°| 822% | 8557 160% | 426° | 708" | 151.9°
Un 44052 *IK8 1015° | 880° | 4042° | 780% | 802 | 167 [388® | 737° | 1530°
Un44052* Ddhi9445 | 2000 | 042%™ [ 6074 | 765° | 705% 1737 407 | 713° | 1554°
Un 44052 * IK58 210.0% | 960®° | 663.1% | 785 | s08° 17.1* [ 388%™ [ 680™° | 110.7%

Number followed by the same letter in the same column are not significant difference at 0.05 probability level.

The data in table 4, reveals the effect of spring season 2015
and 2016 on all studied traits.The results showed that the
spring 2015 was superior to spring 2016 in leaf area cm?,
days to 75% tasseling and silking, yield and yield
components except the plant height and ear height. Similar
results have been reported in maize by Grzesiak, (2001) and
Ihsan etal. (2005) who indicated that the genotypic variability

among various maize genotypes for different traits is associated
with the season (max.of growing and min.temp. and Humidity
were 30.7°C, 19.14°Cand 56.7 in spring 2015 while max. and
min. temp. and Humidity was 36.1°C, 20.7°C and 62.0
respectively) which have a modifying effect on the growth and
development of maize plants.

Table 4. E ffect the spring season 2015 and 2016 on various maize traits

Traits
Seasons | prontheight | Earheight | Leafarea | DS | DA% | npof | NO-OF | 300 yemel | Kemel yvield
1 to 73% to 73% o oo 1| Kernels . -
(cm) (cm) (cm”) Tassiling | Silking TOWS ear row! weight(g) | plant™ (g)
Spring 2015 1920% 04 8% f640° g20*% gs2° 17.6% 300° 703 % 168.4%
Spring 2016 | 18708° 937 5411° 769 ° 792° 159° | 383° 617" 1167°

Numbers of followed by the same latter in the same column are s@tically not different at 0.05 probability level

The data in table 5 shows the effect of interaction between
seasons and hybrids, for plant and ear height. The hybrids
(HS x Ddhiq 445) and (Un44052 x Ik58) surpassed all
hybrids with a mean values of 221.71cm and 121.67 cm for
plant height and ear height respectively in spring 2015, while
hybrid (OHxIK8) and hybrid (Un44052 x 1k58) in spring
2015 and produced the lowest values of 171.7 and 80.33 cm,
respectively.

The hybrid (Ddhiq 445 x 1k58 ) exhibited highest mean leaf
area of 760.0 cm? in spring 2015 ,while the spring 2016
produced the lowest leaf area of 438.4 cm? was produced by
hybrid (Un44052 x 1k8 ) .Data regarding days to 75%
tasseling and silking , the data revealed that the hybrid (1k8 x
HS )was earlier for days to 75% tasseling and silking which
tasseld and silked during 71.0 and 73 days, in spring 2015
respectively whereas latest days to 75% tasseling and silking
was recorded by hybrids (OH40 x 1k8), (Ddhiq 445 x IK58 )
and (Un 44052 x Hs ) that were 88.6 ,91.0,89.6 and 93.6 days
in spring season 2016 respectively. The data in the same table
shows that the No.of rows ear?, the higher value was scored
by the hybrid (Ik58 x 04HO) and recorded 20 rows in spring
2015 and the lower number of rows ear! was registered by
hybrid (Ddhiq 445 X 1k8) in same season. For No.of kernel
row 300-kernel weight and kernel yield plant* (OH40 xIk8
) obtained the highest values for these traits and they 46.3,
92.1 g and 224.9 g in spring season 2015,while the lowest
value of these traits was appeared in hybrid( HS x Ddhiq 445)
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in spring the high value (46) for No.of kernel row and also the
same hybrid recorded the high value for 300- kernel weight and
gave 92.19 in spring 2015 .In spring 2016 and recoded 32.6,
54.12 and 85.5 respectively .Similar results were also obtained
by Grzesiak,S.2001; Ihsan etal.,2005; Danaic, 2007 and Khan
etal., 2009 who reported that the interaction between season and
maize hybrids was more effected on yield and yield component.
From the results the hybrid (OH 40 x 1k8) in spring 2015 showed
a genetic superiority to other maize hybrids and produced higher
grain yield among the yield components, Table 6. described the
genetic attributes of the traits. Heritability estimates along with
genetic advance in more helpful in predicting the genetic gain
under selection that heritability estimate alone (Singh,2000). In
this study, the traits, plant and ear height, leaf area, days to 75%
tasseling and silking ,No.of rows ear-* ,No.of kernels rowe-*, 300-
kernel weight and kernel yield plant™ obtained higher values of
heritability, and also the traits leaf area and kernel yield plant
revealed high genetic advance, indicating that these traits are
controlled by both additive and non-additive allele .High genetic
advance coupled with heritability was observed for leaf area and
kernel yield plant. Therefore selection based on these last two
mentioned traits will be effective (Table 6). The high heritability
estimates and variances suggested that these traits were simply
inherited .These results were in agreement with reports of
Anshuman,2013 and Mohamed and Zakiya, 2014 .The small
difference between PCV% and GCV% of all studied traits
indicated that the existence of genetic variability’s. As in plant
crop the small differences between GCV% and PCV % indicated



the possibility of genetic improvement in all the traits.
Similar results have been confirmed by Khodadad et
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Table 5. Effect of seasons and hvbrids maize inferaction on studied maize traits

al.,(2013) who reported comparatively low Pcv and Gcv for
yield, yield components and some agronomic traits.

Plant . For Day= Dav= - No.of 300- Kernel
Hybrids | Seasons | height Ea’(hm}gh‘ L "(af"f;."a 073% [t073% | N0 | kemels | kemel | yield
(cm) tm tm tasseling | Silking | 0 oo row’ weight(z) pla.nl'] (g)
. ) = te ; . . =n | 6387 1429
Spring 2015 | 1750 % | 000°%% | ga50%% | 7102 | 730% | 186F |363%F| & def
I8 xHS - - .
Spring 2016 | 21007 [ 101.67%% | 360.0 =™ | 810" [ 940" | 146% [ 370%%F | 50517 | go6’
Mean 1925 %8| 95483 603.0 76.0 783 16.6 6.6 6260 | 1163
oo | oioh | ooceeiz| B0 6 | 967 | 173 . N —
— Spring 2015 | 1717% | 9333 abede gt s bed 463 92.1 22419
K8 Spring 2016 | 1850 [o667°" | 5044°%F [ s86® [ 0107 | 180%™ [ 35670 | 7086 | 1576°
Ean 1783 =0 93 618.0 83.1 833 176 410 35.98 1912
_ ) = r| 9648 s -
58 x Spring 2015 | 1683" | 1000°%% | 7487® |796™%F | & | 2007 | 200™%F| 7532 | 1609°
CH40 . = = :
Spring 2016 [183.7 %20 102337 [5020°F | 8237 | 8687 [ 153°% | 440%™ | 7044% | 1535°
Mean 177.0 101.17 643.8 80.5 833 17.6 £20 72.88 1582
= Spring 2015 | 22071% | 12067 66077 | 709" [ 823 | 16,07 | 30675 | 66.04°% | 12317
% z ; T T = E z
Dirigass | Spring2016 | 1720% | 800%% | 4628™ | 755% | 793 | 166°%° | 326" |6264™™ | 1209%
Mean 196.8 10533 5622 775 80.9 16.3 356 6479 | 1220
s Spring 2015 | 176,752 | 1050 1600 | 760%F [106% | 16672 | 360" | 36067 | 1460%
) 1877 - o 530 e - .
Spring 2016 |  cdefzh 850% | 4052%M | goste | Ged | 166%9% | 343%R | seo® | 1205
Mean 182 95.0 6276 78.1 813 16.6 35.0 7149 | 1333
0333 33.0 , , - - -
Spring2015 |2117% | cas bod 703%% [g020°% 140 [346% |6705°F | 1315°%
n—— pring 2117 cdidz ok 793 82.0 14.0 34.6 67.03 1315
IK8 Spring2016 [170.7%  [61.67  [507.1 %% [ga0? 0152 160°%% [450%  [so15®™ [1181"
Mean 1917 775 6156 | 536 %63 150 303 6.1 1243
ing 2013 Ak o Z £ : a
g0l lygso o33 570780 (6% |97aT (1730 4060 (9738 | 1011°
Und4052 5 B8 [—— r - .
PSR e pring2016 [ 1033 o | 050 0k | 6144 | 806" 035° 146°  [443®° [san2? 1126™
Nean 1892 0417 5930|821 355 150 3 70.73 151.0
Spring2015 : = 3300 —
Undd052 x e T kel LTV Pt 78.0°%° |300% |130% |ag0®® |sso® |23
IK8 _ - - ; - 5 =
Spring2016 |1863°20 |02 0% 4384 [730°% [303%F [ 153°% [336F [ms5 T [gog?
Mean 1915 §8.5 1940 780 30.1 166 35.8 73.73 153.0
ing 2013 i=f ofe Z £ ;
Untd052 x Spngd0lY 1o pbedef | ggo e 7280 [746%  |773F  |106®  [46®% |aa;®  |1933%
Ddhig 443 Spring2016 [207.0™° [ 102357 [4867% [7837% (216 [160°°° [306™"" [5a4° 11747
Nean 200.0 0417 8074|763 96 173 106 7133 1554
N Spring2015 [108.0°° [8033% [7083%° [79.0™% [803°F 188%™ [41.0™% [70.00™° |1540
Und4032 x P 2 i) [ cgal cia . . CoE delzh | - bt - -2
K38 Spring2016 {2217 111677 |617.9° [ 180 313 153 36.6 = | 5700 855
Nean 7100 3577 R 7835 3038 170 3538 5303 1197
MNumbers of followed by the same latters in same column are statisticallynot differant at 0.03 probabilitylevel.
Table 6. Genefic parameters for various maize traits
Traits I i 1 - -0, 07 07 3
Faramelers ag ge opH Hbs G Mzan Gevis Povle Ecv?e GA GANE:
Plant height (cm) 18807 | 4694 | 23501 | 8002 | 1%09 | 7.8 2.03 350 | 2158 | 1130
Ear height(cm) 0052 | 2577 | 12639 | 7938 | 9477 14 1192 338 573 | 1669
Teaf area(cm’) 301933 | 1613 | 353233 | 7084 | 6050 | 1039 1233 566 9273 1537
Days 0] %mseling | 14.80 167 1647 | %908 | 7942 EXT] 307 162 543 509
Days to75% silling 15.83 120 1703 | 9285 | ®222 183 5.01 133 R 521
No.rows ear-” 099 0.96 103 3007 16,71 393 133 356 W] 736
No kermels row” 11.99 306 303 | 7517 | 3002 183 1020 308 338 1330
300-kemels weight (z) | 88.18 1009 | 9827 | 8973 | 7048 | 1332 12.06 330 1565 | 2220
Femel vieldplant’(z) | 1006.17 | 3470 | 115087 | 9352 | 14237 | 2322 | 23.09 318 3702 | 3999

Key “og = genstic variance, “ge =Environment variance

Ecv, genetic, Phenotypic , Environment coefficient variability .

. “opH =Phenotypic varance, G-Mean =grand mean, Gev %5 pevis and
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The results in table 7 show the correlation between the traits.
Kernel yield plant! was positively correlated with leaf area
and 300-kernel weight and negative correlated with plantand
ear height, days to 75% tasseling and silking ,while 300-
kernel weight depicted significant positive correlation with
leaf area 0.323 and negative with plant height and days to
75% tasseling and silking .No. of rows ear! exhibited
positive correlation coefficient with Leaf area (0.409) 300-
kernel weight 0508 and kernel yield plant?
(0.545),Moreover, positive and significant correlation
showed between No. of kernels row*300-kernel weight
0.289 and kernel yield plant* with value of 0.509. Similar
results were observed by Refig etal;Ali etal., (2010); Zahra
etal., (2013) and Kumar (2014).

4. CONCLUSION

Heritability estimates with genetic advance is the most
important to help in anticipate the genetic gain under
selection than heritability estimate alone .high genetic
advance joined with heritability was observed for Leaf area
and kernel yield plant,the small difference between Pcv and
Gcev were existed for all traits, plant height Leaf area, 300-
kernel weight and kernel yield plant? also showed high
genetic advance coupled with high heritability therefore,
these traits are very important in any selection process aimed
to improve grain yield in maize.
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