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ABSTRACT
Key words: Recurrent selection (R.S.) and Half-Sib (H.S.) selection were
Recurrent conducted to increase oil % in Maize variety (TALAR). Each method
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crops. Collage of Ol % determination. The ten high oil content ears will selected to second
Agriculture. cycle. Results showed an increasing in oil % from (7.22 to 8.3%) after two
Salahaddin Univ.  cycle of R.S. while in H.S. there were increasing only in first cycle from
Erbil (7.22 to 7.41) and decreased after second cycle. This result confirmed that

recurrent selection performance was superior to half-sib selection. Both
selection methods had significant effect on plant and ear height and decrease
in ear length and 1000 kernel weight. As well as decreased in heritability in
both methods were recorded.
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Introduction

Recurrent selection is population improvement that increase the frequency of favorable alleles
while maintenance genetic variation (Doerksen, 2003). Those populations then can serve as a
potential source of superior inbred lines for future hybrid improvement (Duvick, 1992; Kannenberg
and Falk, 1995). Lambert et al (1997) evaluated for oil increase in Ask synthetic for 20 cycles of
single kernel recurrent selection, found a significant increase in oil concentration about (41 g kg ™)
per cycle. Twenty four cycles of recurrent selection for high oil concentration. Misevic and
Alexander (1989) found that total oil concentration increased by (118, 51 and 57 g kg ) of dry
matter per cycles. The high- intensity within half-sib family selection for 0il% in corn after seven
cycles had increase in oil % from (40 to 91 g kg ™ ) were recorded by (Miller et al, 1981). Sadalla
et al (1990) used two cycle of recurrent selection in Maize, results showed an increasing in oil %
from (4.62 to 6.27%). Dudley and Lambert, (1992) they reported that the reached grain oil content
in the Illinois high oil population was (22%). Milorad et al, (2002) reported after nine cycles of
mass selection for oil increasing in two Maize synthetic led to significant increasing in oil content
and significant decreasing for grain yield. Our objective in this experiment was to determine which
selection for high oil content was effective and if selection reduced the variation for oil content and
if selection was effected on other characters.

Material and Methods

Field experiments were conducted at the Grdarash Research station / collage of Agriculture —
Sallahadin Unive-Erbil during 2008-2010. the high oil content variety of Maize designated
(TALAR) was used in this study to increase oil content in Fall season 2008, 17 ear were selected
and self pollinated. Samples of seeds from middle of these plants were subjected individually to
chemical analysis, using "Soxhlet" method. The remaining seeds of the 10 ears with the highest oil
content were selected and used as parental materials for the following growing seasons. Then two
method of selection were used, recurrent selection and half-sib selection. Two cycles of each were
applied, each cycle consisted of the spring and fall growing season. First cycle of recurrent
selection; in the spring season of 2009, the 10 selected ears were planted in ear-to-row, and
reciprocal diallel crosses (all possible crosses) were mad among them, first cycle of half-sib
selection: in the spring season of 2009 equal numbers of seed from the 10 selected ears were bulked
and planted together in a plot (5 x 5 m). Bulk pollen from some plants was used to pollinate the
other plants, In the fall season 2009 five kernels from each successful cross from diallel cross and
half-sib, were bulked and planted separately. Plant and ear height measured for 10 randomly
selected plants. Sixteen vigorous plants were selected and forced to self pollination by hand. Ear
length, row/ear and 1000 kernel weight were recorded from previously selected plants. Samples of
seed from each ear were subjected to chemical analysis. The top 10 ears for high oil content were
selected to repeat the same procedures in the second cycle. t-calculated were performed according
to (Sendecor and Cochran, 1967). Variance and standard deviation for oil content in population and
10 selected ears in both cycles were estimated. The heritability in narrow sense was estimated
according to (Simonds 1984, Pamin et al 1986) as follow.

h2N5= ;o‘ ;p/ ;S- )?p
o = means of produced offspring

X
X p = means of original population
X s = means of selected plants
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Results and Discussions

Effect of selection on oil content:

From chemical analysis for the basic selection ears (fall season 2009) (Table 1) showed that there
were high variations among the ears within the studied variety in oil content. The oil percentage
ranged from (5.60 to 8.98) percent. The means of the basic selected ears was (7.22 %) with the
variance (2.73) while the ten selected ears was (7.65%) with the variance 0.82.This variation in olil
content was also reported by smith,(1974)

Table (1) The oil % of 17 ears and the tenth highest oil selected ears from Talar variety in Fall
season 2008.

All Ears Selected Ears

No. of ears Oil% No. of ears Oil% No. of ears Oil%
1 7.12 11 8.00 1 7.12
2 7.93 12 5.69 2 7.93
3 5.66 13 5.87 4 6.90
4 6.90 14 8.92 5 6.96
5 6.96 15 6.09 7 7.68
6 5.86 16 7.99 9 8.98
7 7.68 17 5.80 11 8.00
8 5.60 14 8.92
9 8.98 15 6.09
10 11.85 16 7.99

Means 7.22 Means 7.65

o2 2.73 o? 0.82

S.D 1.65 S.D 0.90

Recurrent selection (R.S): after one cycle of R.S (fall season 2009) the oil percentage increased in
the population from (7.22 to 7.57)% whereas the average of the selected 10 ears was (8.2 %)
(Table 2).

The variation was decreased in the population to (1.29 %) and for selected 10 ears 0.37.
These means that the population and selected ears led to homozygosity for this character. After
second cycle of R.S (fall season 2010) the oil percentage increases to (8.3 %) for the population
mean. The average of the selected 10 ears was (9.7) as well as the variation were (1.7 and 0.15) for
population and selected 10 ears respectively (Table 3) this might be due to the effect of
homozygosity among ears within the variety which was caused by selection and consequently by
accumulation of desirable genes in the population. This showed that the average of increasing in the
oil content of population after one cycle was (0.35 %) and after second cycle (0.73 %). Half-sib
selection (H.S.): after one cycle of H.S. (fall season 2009).
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Table (2) Oil % of 16 ears and the tenth highest oil selected ears after one cycle of ""Recurrent
selection™ in Fall season 2009.

All Ears Selected Ears
No. of ears Qil% No. of ears Qil% No. of ears Oil%
1 8.6 11 7.5 1 8.6
2 8.3 12 9.1 2 8.3
3 7.3 13 9.0 4 8.0
4 8.0 14 8.2 5 8.6
5 8.6 15 7.6 12 9.1
6 6.3 16 6.7 13 9.0
7 5.3 17 14 8.2
8 7.6 18 15 7.6
9 7.3 19 8 7.6
10 5.9 20 9 7.3
Means 7.57 Means 8.2
o? 1.29 o? 0.37
S.D 1.13 S.D 0.61

Table (3) Oil % of 30 ears and the tenth highest oil selected ears after one cycle of ""Recurrent
selection™ in Fall season 2010.

All Ears Selected Ears
No. of Oil% No. of Oil% No. of oil% No. of oil%
ears ears ears ears
1 8.0 11 9.3 21 5.6 2 9.6
2 9.6 12 8.3 22 9.0 4 10.0
3 8.3 13 10.3 23 8.0 5 10.0
4 10.0 14 9.6 24 9.3 8 9.3
5 10.0 15 6.3 25 10.3 11 9.3
6 6.0 16 7.3 26 8.6 13 10.3
7 7.0 17 8.6 27 9.3 14 9.6
8 9.3 18 8.0 28 6.6 24 9.3
9 7.6 19 7.0 29 9.0 25 10.3
10 6.6 20 7.6 30 8.6 27 9.3
Means 8.3 Means 9.7
o? 1.70 o2 0.50
S.D 1.30 S.D 0.38

Table (4) presented the oil percentage increased in the population from (7.22 to 7.41 %) whereas the
average of the selected 10 ears was (8.24 %). The variations were decreased in population and for
selected 10 ears were 0.89 and 0.04 respectively.



Journal Tikrit Univ. For Agri. Sci. Vol. (14 ) No.(2) - 2014
ISSN-1813-1646

Table (4) Oil % of 24 ears and the tenth highest oil selected ears after one cycle of ** half-sib
selection " in Fall season 2009.

All Ears Selected Ears
No. of oil% No. of Oil% No. of Oil% No. of oil%
ears ears ears ears
1 6.6 11 7.3 21 7.6 2 8.3
2 8.3 12 4.6 22 7.0 3 8.3
3 8.3 13 8.6 23 6.3 4 8.6
4 8.6 14 7.0 24 6.6 8 8.0
5 7.0 15 8.0 13 8.6
6 6.0 16 8.0 15 8.0
7 7.3 17 8.0 16 8.0
8 8.0 18 8.3 17 8.0
9 7.6 19 8.3 18 8.3
10 7.6 20 7.0 19 8.3
Means 7.41 Means 8.24
o? 0.89 o2 0.04
S.D 0.94 S.D 0.22

After second cycle of H.S. (fall season 2010) (Table 5) the oil % slightly decreased from (7.41)
after first cycle to (7.0 %) after second cycle as well as the mean of 10 selected ears also decreased
from (8.24) after first cycle to 8.1 after second cycle. This may be its due to increasing in variation
of population and selected 10 ears to (1.47 and 0.52), from these two method after two cycle of
selection. It's evident that the performance of recurrent selection was superior to the half-sib
selection.

Table (5) Oil % of 24 ears and the tenth highest oil selected ears after one cycle of ' half-sib
selection™ in Fall season 2010.

AllEars Selected Ears
No. of oil% No. of oil% No. of Oil% No. of Oil%
ears ears ears ears
1 5.3 11 7.3 21 7.0 3 9.3
2 7.3 12 6.6 22 5.6 4 8.3
3 9.3 13 6.0 23 6.6 5 8.3
4 8.3 14 7.6 24 6.6 6 7.3
5 8.3 15 8.0 8 8.0
6 7.3 16 5.0 11 7.3
7 4.6 17 7.6 14 7.6
8 8.0 18 9.3 15 8.0
9 7.0 19 7.0 17 7.6
10 6.3 20 6.3 18 9.3
Means 7.0 Means 8.1
o2 1.47 o2 0.52
S.D 1.21 S.D 0.72
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Effect of selection on other characters:

Were summarized in (Table 6 and 7) in both methods there were increase significantly in
plant and ear height. After two cycle of half-sib-selection the plant and ear height increase from
(150.5 to 182.5 cm) and (53.9 to 98.4 cm). While in recurrent selection the increase was from
(150.5 to 171.4 cm) for plant height, and for ear height the increased was from (53.9 to 89.9 cm).
This result was not agree with results reported by (Milorad et al, 2002) who noticed an decrease in
ear height and not agreed with (Dudly et al, 1992) who reported that high oil % was associated with
shorter plants. This result is in agreement with the result found by (Sadalla, 1990) who observed
significant increasing in methods plant and ear height. Significant reduction found in ear length and
weight of 1000 kernels after two of selection. This result in agreement with the result of (Madej and
lambert, 2007) .

Heritability with narrow-sense was decreased for oil content in both selection methods in
recurrent selection the reduction was from (81 %) after first cycle to (48 %) after second cycle,
while in half-sib the heritability after first cycle was (84%) but due to decreasing in oil content. The
heritability consider zero after second cycle.

Table (6 ) Effect of Recurrent Selection on some studied characters.
e
Plant Ear Ear Row 1000 o, Oil % in
) . kernel Oil % in 10 e per
Years | height | height | length / . . Heritability
weight | population | select
(cm) (cm) (cm) ear
(gm) ear
2008 | 150.5 53.9 19.6 18.8 | 307.6 7.22 7.65 81%
2009 174.5 89.0 24.3 17.2 292.7 7.57 8.2 °
2010 171.4 89.9 16.25 18 245.31 8.31 9.7 48%
t cal 0.48 5.29 1.04 2.13 0.72 0.71 0.85
R 0.09 0.17 4.35 0.94 3.86 1.61 4.28
Table (7) Effect of half-sib Selection on some studied characters.
o/
Years | height | height | length / . 0 Heritability
weight | population | select
(cm) (cm) (cm) ear
(gm) ear
2008 150.5 53.9 19.6 18.8 307.6 7.22 7.65 84%
2009 176.8 92.8 22.2 16.6 292.5 7.43 8.24
2010 182.5 98.4 16.43 15.8 | 260.71 7.0 8.1 0.0
 cal 3.62 5.34 2.03 2.70 0.68 0.33 1.73 '
R 0.81 0.69 1.71 0.93 1.84 0.82 0.46
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