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ABSTRACT

The presend study was performed on a clay-loam soil at Assiut University, Exp.,
Farm, duting the four swecesiive seasons siarting from 20022003. One breaa wheat
{Triticnm acstivarn L.} cross (Nikdn x Gize 168) in Fy, F;, F, and F; generations was
used in this investipation to do two cycles of eurly pedigree selection and one cycle of late
owe umder two ireatwernts of irrigeiions.

The analysis of vaviance indicaied highly significant differences among F; families for
all stxdied fruits nnder both trestments of irrigation, reflecting the genetic differences
aowong obtained farvilics.

Afier two cycles of selectiom, the G.C.V. and P.C.V. for yieldplant were
decreased with differewt selection criteria as well as sfter on cycie of late selection.

The grain yicld decreased witk I (escaping the last two irrigations) compared to I
(mormal irvigetion) under all selecion criteria.

Mean of grain yicld/plont for the dest § families afier two cycles of early
selection recorded 24.92 and 22.74; 34.94 and 29.47; 37.5 and 28.11; 19.28 and 23.18
and 32.34 and 25.99 g for I, and I; with selection criteria of days to keading, number of
mwﬁmWMaﬂmﬁeﬂmhmwheadmgm

combined, respectively. Moreover, it Is clear from the results that the one cycle of late
selection gave the highesi values of prain yicld/plant which gave the highest values of
grain yield pnder the two trestments of irrigation (38.56 and 31.87 g, respectively). Also,
the two cycies of eurly selection for grain yicld/plant was the best amaong the different
sefection criteria whick yielded 37.57 and 28.11 g with I, and [, respectively, but it
rapked afier the lnte selection in grain yield

The ome cycle of late selection for prain yield/plant resulted in a remarkable
direct response for selections in yicld incregse which was accounted to 24.19 and 12.32%
with I; awd 27.73 and 9.90 % with I, over the better parent and check cultivar Giza 168,
respectively.

The fansilics nos. 108, 60 and 19 (in rank) were common te the two treatments of
irrigutions in the lmte selection. Thexe familics yielded 40.11, 37.54 and 37.49 g under I,
and decreased by 23.09, 11.6% and 16.59% under 1, respeciively after ane cycle of late
selection.
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INTRODUCTION _
Wheat is the world’s most important and most widely grown cereal
crop. Its importance is derived from many properties and uses of its grains,
which makes it a staple food for more than one third of world's population
(Pochiman 1987). The main objective of most wheat breeding programs is
to develop high yielding varieties with good qualities. Also, breeding for



high yield potential under water stress is a major objective of most breeding
programs. Pedigree selection for yielding potential in wheat and other cereal
crops assumes selection in the F2 generation of individual plants spaced
apart to cnable their evaluation. Then selection from F3 to Fs generation is
practiced among and within families following evaluation in row plots
and/or in yield trials (Poehlman and Sieper 1995). Selection for yield from
early generation based on single plant evaluation is mostly interesting and
should be initiated in the F, generation (Shebeski 1967 and Sneep, 1977).
Wheat breeders improve grain yield through selection by using grain yield
itself as a selection criterion (Loffier and Busch 1982). Mahdy (1988)
reported that selection based on grain yield per se was effective in
improving grain yield as well as increased spike length, numbes of
spikes/plant and grain number/spike. The goal of early generation selection
is to increase breeding efficiency through the early identification of superior
heterogeneous populations.

Kheiralla (1993} reported that direct selection for spike length, 1000-
kernel weight, number of kernels/spike and number of spikes /plant resuited
in an increase in grain yield after two cycles of selection.

The early elimination of inferior populations and subsequent
concentration of selection efforts within superior populations is assumed to
result in increased efficiency. The concept of carly generation testing in self-
pollinating species as a means to identify superior bulk hybrid populations
was first described by Immer (1941) and has been used in various crops
with varying success. Numerous variants of early generation selection have
been developed and employed. Harlan et af (1940) used F; bulks to identify
superior barley (Hordeum vulgare 1.) populations. The evaluation in all
generations gave similar yield gains and therefore the selected F> families
would be the most advantageous {Cregan and Busch 1977, Singh et af 1990,
Singh ef al 1998 and Martin and Geraldi 2002). Otherwise, Fowler and
Heyne (1955) reported poor predictive resuits from bulk hybrid tests of hard
red winter wheat (Triticum aestivum L.). Selection for quantitative traits
with fow heritability must be delayed until later generations (Frederikson
and Kronstod, 1985). Furthermore, late pedigree selection started in the Fs
for one cycle increased grain yield/plant in wheat by 13.06% compared to
7.6% from the bulk sample after three cycles of selection started early in the
Fi (Ismail et al 1996).

The objective of the current study was to estimate the efficiency of
pedigree line selection in late and early generations for grain yield using
different selection criteria. Furthermore, to detect the important sclection
criteria for grain yield to enhance the efficiency of selection under water
stress treatments.
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MATERIALS AND METHODS

The present investigation was performed on a clay-loam soil at
Assiut University, Exp., Farm, during the four successive scasons starting
from 2002/2003.

Genefic materials:

Bread wheat (Trmcum aestivim L.) cross (Nilein x Giza 160) in F,,
F3, Fy, Fs generations was used in this investigation.

" This cross was chosen on the basis of the presence of favorable
genetic behavior especially in heat and drought tolerance in the two parents.
The cross included the Egyptian variety (Giza 160) and Nilein Sudanese
varicty.

- Field procedures

In 200272003 season; the F; seeds were grown under drought
conditions bv escaping the last two irrigations (four irrigations over all
growing scason) in non-replicated trail in rows 3 m long, 30 cm apart and 10
cm between seeds to get F; seeds. The seeds from 100 F, plants were
selected for grain yicki/plant for the base population in the next season.

In 2003/2004 season; the seeds of Fi-selections (base population),
parents and check variety Giza 168 were grown under two treatments of
irigation ie.: I;- Normal irrigation (6 irrigations over growing season) and
1,: escaping the last two irrigations (four irrigations over growing season), in
a randomized complete block design with three replications.

Seeds of cach family were sown by hand in the system of hills in
rows 3 m long with 30 cm apart and 10 cm between plants within a row.
The experimental unit was a single row. Days to heading were recorded for
each row when 50% of the heads emerged from the flag leaf sheath. At
harvest time, five guarded plants from each family in each replication were
taken to measure the studied traits, via. plant height (cm), spike length (cm),
number of spikes/plant, biological yield/plant (g), grain yield/plant (g) and
harvest index.

The F; family means provided the base of early pedigree line
selection, the 20 superior families (selection intensity 20%) were selected
for different selection criteria. These early selection criteria were;

1. Days to heading 2. Number of spikes/plant
3. Grain yield/plant 4. Harvest index
5. Grain yield/plant and days to heading in one index.

The superior plant of each selected family was saved to initiate the
first cycle of carly pedigree line sclection. The choice of previous traits as
seleenoncntmumdmebasedonﬂ:enhnghgmotypmandphenotypw

variability (G.C.V and P.C.V).
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Moreover, the high genetic correlations between grain yield/plant
and each of number of spikes/plant and harvest index help to use these traits
as selection criteria (indirect selection for grain yield/plant).

In 2004/2005 season: selection procedure was repeated on Fy-plants
using all procedures of those in 2003/2004 season. Means of selections
were ranked to initiate the second cycle of pedigree line selection for each
selection criterion,

In 2005/2006 season; 5 superior families for each selection criterion
{second cycle) were generated in the same way of the first cycle of
selection.

Moreover, all families (100 families) with their parents and check
variety Giza 168 were grown in each season under the same treatments of
irrigation to initiate one cycle of late selection for grain yield/plant in Fs.

The comparison of early and late selections were done over the
obtained data.

Statistical analysis

The analyses of variance through base population, the two cycles of
early selection for each selection criterion as well as the late selection were
performed according to Gomez and Gomez {1984). The phenotypic and
genotypic coefficients of variability were calculated according to Burton
(1952). Genotypic correlation between grain yield/plant and each of other
studied traits in base, all selection criteria of both cycles of selection and late
selection was done using the method of Walker (1960). Moreover, the
response to selection over better parent and check variety in the generation
mean with all selection criteria were calculated for first (C1) and second

cycles (C2) of early pedigree line selection as weli as for late selection.

RESULTS AND DISCUSSION

Base population

The analysis of variance (Table 1) indicated the highly significant
differences among F; families for all studied traits under both treatments of
irrigation, reflecting the genetic differences among obtained families. Large
G.C.V. and P.C.V. were recorded for all studied traits except days to
heading under both treatments of irrigation and present a sufficient genetic
variation for selection (Table 2). Treatment 2 {I;} of irrigation revealed
higher G.C.V. and P.C.V. than treatment 1 (I;) of irrigation for plant height,
spike length, grain yield/plant and biological yield/plant. The highest values
of G.C.V. and P.C.V. were found for grain yield/plant and recorded 2120
and 22.81% for I; and 25.15 and 25.93% for I, respectively. The genotypic
correlations were high between grain yield/plant and each of number of
spikes/plant (0.66 and 0.77) and biological yield/plant (0.79 and 0.86),
medium with harvest index (0.42 and 0.41) and low with days to heading
(0.28 and 0.24) and plant height (0.25 and 0.04) under I, and I, respectively.
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Table 1. Analysis of variance for sindied trails im F),-families (base populstion) of
whest under the twe trestments of irrigntion.

Number Grain
or Dame Flant  Spike " . yiewwn_armt
height lemgtk  vess phamt T hgey
() (o T P i

ES0938 4818 4273 40393 220781 0.00%

274 183 1.92 1258 6433 0.001

3375 75T 2928 7630 66800 0.008
219.97** 452** 6.69** $7.59** 608.15** 0.003**

hending
I
Rep. 2 s
Families 55,27 I98.82** 446** 895 92.04** ed47.46** 0.00T:*
198 163
Iz
4125
48 434+
1.67 %37 8% 132 521 47119 0.001

between grain yiekl/plant and spike length (Table 4). Afiah and Darwish
(2003) reported that no. of spikes plant have the highest direct effect on
grain yicld under drought and salinity environments.

Highly significant differences among F; families and sufficient
genctic variability (as measured via G.C.V. %) were obtained for spike
length, number of spikes/plant, biological yield/plant, grain yield/plant and
harvest index (Kheiraila 1993 and Ahmed 2006). Moreover, highly
sipnificant differences among some genotypes of wheat under non-stress
and water-stress conditions for yicld and it's atiributes were obtained by
Taghian and Abo-Elwafa (2003).

Selection response

Mean of grain yicld/plant (g) for the best 5 families after two cycles
of selection (Tables 2 & 35) recorded 24.92 and 22.74; 34.94 and 29.47;
37.57 and 28.11; 29.28 and 23.18; and 32.34 and 25.99 g for |, and 1; with
different selection criteria of days to heading, number of spikes/plant, grain
yicki/plant, harvest index and grain yield with days to heading, respectively.
Morcover, the values of grain yield/plant were 38.56 and 31.87 g after one
cycle of selection (late sclection) for [; and I, respectively. 1t is clear from
these results that the one cycle of late selection gave the highest values of
gram yield under the two treatments of irrigation (38.56 and 31.87 g).
Conscquently, it will be a recommended way for selection in wheat. These
results are in line with those obtained by Ismail et al (1996) and Ahmed
(2006). Their results revealed that the late pedigree single trait selection was
more effective than early selection in wheat,
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traits in the base populstion and different cycies of sclection with dilivent sclactine

critevia mnder the two trestments of irvigation

Table 2. Mean, phenotypic (P.C.V.) and geastypic (G.CV.) onciificients of verisfion for stedied
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for grain yiekU/plant was the

Also, the two cycles of direct se

best among the different selection criteria and yielded 37.57 and 28.11 g
with I, and b, respectively, but it ranked after the late selection in grain

yiek of wheat.

Morcover, the data in Tables 2 and 5 revealed that the grain yield

decreased with §; compared to I, under all selection criteria and also in late
selection. For exampies, grain yicld/plant decreased from 37.57 to 28.11 g
and from 38.56 to 31.87 g after two cycles of direct selection and one cycle

of late sclection for grain yickl/plant, respectively. This result may be due
to the lack of water resulted in less filling of

grams in [, compared to [;.

Wheat genotypes were decreased from no-stress 1o water stress conditions
for yicld and it's attributes in wheat (Taghian and Abo-Elwafa 2003 and

Sclomon and Labus hange, 2003). Their results revealed that the reduction

yield from non-stress to stress conditions reached -46.77% over all

in grain
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Table 4 Genutypic correlation between prain yickd/plant and each other studied traits
im base population, beth cycics of selection with different selection criteria
and late sclection under the twe treatments of ivigation.

Bio-
Spike Number of
. Dayste Plamt logical Harvest
Criteria  Irvig. cycle @ ting height (cm) '::‘;' ’?:: yidd/  index
pant(®) |
— © 2 ezs 418 ek e 04l
K 024 e84 807 7T 836 04l
G 35 a1l w1? e6 a9 036
Deyste ' C, 820  A5T 491 855 a9 081
Socndlimg C. 827 816 a8 W& e76 032
L c, es s 4% e @57 o4
C,  o78  s4 o1t e o4 old
Nomborof I ¢ 955 426 898 694 868 095
"":‘:' C, o658  wil 828 e st 067
B ¢, e81 423 53 a3 e91 039
L G e am i el a8 0%
. C, 813 912 895 834 sz 13
Gornim yed C. %46 937 808 663 es2 065
L ¢, e6 451 e85 099 9% 014
C. 841 3% e84 es7 o8  a10
Bavest ' C, 082 e84 7 891 638 095
imdex C, 84 32 ez 875 es8  or2
b ¢, 831 a3 52 838 078 049
. C:. 013 27 18 075 673 044
e 1 C a4 @5 am em en 45
| G, e13 el el 070 079 045
jhelime L O a2 a8 em2 e 97 014
| Lase I 0.48 2718 0.1 0.49 077 043
{ scloction
| (praia L 214 0.65 -0.57 0.68 0.82 0.75
| iy

The values of G.C.V_ and P.C.V. were decreased after two cycles of
selection with different selection criteria and after one cycle of late selection
for grain yicld/plant. The lowest values of G.C.V. and P.C.V. were 2.03 and
287

With [; and 2.43 and 3.20 with I, after one cycle of late selection for
gramn yickd/plant compared to 21.20 and 22.81% (I,) and 25.15 and 25.93%
(L) in the basc population, respectively. Same view could be found with
other selection criteria except harvest index. For example, the G.C.V. and
P.C.V. decreased to 4.47 and 5.38% with 1 and to 11.09 and 12.31% with I,
afier two cycles of direct sclection for grain yield/plant compared to the base
population (>21%). This result could be expressing the genetic make-up of -
homogeneity in those obtained familics of wheat. It could be mentioned
that the vaincs of G.C.V. and P.C.V. decreased from cycle one to cycle two
of direct pedigree selection under different sclection criteria except the
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Table 5.The mean of grain yield/plant for the S-superior families, parents and check
cultivar after two cycles of early selection with different sclection criteria as
well as one cycie of late selection under the two treatments of irrigation.

Selected Days to heading Number of Grain yield/plant
families spikes/plant
lL ) l} ll [3 [] ]g
1 () - (76)2599 {100) {60) 33.18 (100) (100)
29.45 40.11 40.11 s
2 (76) (70) 24.8% (40) 39.12 (100) (40) 39.12 (49) 30.67
_ 2756 30.85
3 (74) 4)24.61 (60)37.54 (40)30.67 (61)37.16 (e}
25.50
4 (5)22.55 (32047 (30)37.14 (49)26.51 (30)37.14 (42)2543
5 (96) (96)17.74 (3)2081 (24)26.13 (31)3433 (232"
19.53 .
Mean 24.92 22,74 34.94 2947 37.57 2811
P, (Nilein) 29.47 25.01 2947 25.01 29.47 25¢
P, (Giza 30.99 20.40 30.99 20.40 30.99 20.40
160) .
Check (Giza 33.67 2133 33.67 27.33 3367 - 27133
168)
L.S.D. 5% 3.49 2.23 4.23 3.44 4.46 7
Harvest index Grain yield + days to Late selection
heading _
[L lj, ll lz Il _[3_
1 (61) (81)31.32 (19)3749 (91)3273 (100) (68) 3118
37,16 40.11
2 81 (43)28.66 (81)35.06 (49)26.51 (40)39.12 (91)32.73
35.06
3 {43) (83)23.05 (91)31.61 (24)26.13 (50)38.55 (81)31.32
27.96
4 (83) (63)17.01 (973150 (23)23.39 (60)37.54 (19)31.27
26.04 :
5 (68) (2)15.84 (83)26.04 (34)2119 (19)37.49 (100)
20.20 3085
Mean 29.28 23.18 32.34 25.99 38.56 31.87
P, (Nilein) 29.47 25.01 29.47 25.01 28.90 24.95
P, (Giza 30.99 20.40 30.99 20.40 31.05 20.86
166)
Check (Giza 33.67 27.33 33.67 27.33 34.33 29.00
168)
L.S.D. 5% 408 2.85 3.16 288 3.13 3.14

harvest index (Table 2). Similar results were obtained by Mahdy er af
(1996), Kheiralla (1993) and Ahmed (2006).

Direct and indirect response

The one cycle of late selection for grain yield/plant resulted in a
remarkable direct response for selection in yield which accounted to 24.19
and 12.32% with I, and 27.73 and 9.90% with I, over the better parent and
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check cultivar Giza 168 (Table 3), respectively. This result my be
correlated with high positive isdirect response in number of spikes/plant and
biological yield/plant under both types of irrigation (I; and I) (Table 3).

Ismail ef al (1996) and Ahmed (2006) found that the late pedigree
line selection was more effective than carly selection in wheat. Moreover,
Kheiralla (1993) concluded that the selection based on yield per se was the
most effective in increasing grain yield itsclf in wheat. Also, the direct
response in grain yield reached to 20.81% (Kheiralla 1993) and 17.76
(Ahmed 2006) in early selection and increased up to 25.51% in late
selection (Ahmed 2006).

The direct selection afier two cycles of grain yield/plant resulted in a
direct response of 21.26 and 11.61% in I, and 11.99 and 2.85% in I, over
the better parent and check cultivar, respectively. Moreover, the indirect
selection after two cycles of selection for number of spikes/plant exhibited
12.75 and 3.77% in |, and 17.41 and 7.83% in I, over the better parent and
check cultivar, respectively. It is clear from this result that the two cycles of
direct selection of grain yicld/plant ranked after the one cycle of late
selection in I, while the indirect selection for number of spikes/plant ranked
after the late one in I, (Table 3). Consequently, when the selection was
undertaken with water stress, the number of spike/plant could take attention.
Also, as mentioned before, the indirect response of biological yield/plant
and number of spikes/plant were helpful. This result is in harmony with
Afia and Darwish (2003).

The responses in yield with other selection criteria were less or
negative and correlated with the indirect responses in other traits. For
example, the negative indirect response in grain yield/plant with harvest
index, as a selection criterion, after two cycles of pedigree line selection was
-5.49 and -13.01% in I, and -7.65 and -15.18% in I, over the better parent
and check cultivar, respectively. These results were correlated with the
negative indirect responses of number of spikes/plant and biological
yield/plant under both types of irrigation (Table 3). This finding support the
importance of those two traits in yield of wheat.

Genotypic correlation

The genotypic comrelation between grain yield and other traits in the

base population and under different sefection criteria is presented in Table

(4). ,

The high positive coefficients of genotypic correlation between grain
yield/plant and cach of number of spikes/plant (0.66 and 0.77) and
biological yield (0.79 and 0.86) of both types of irrigation in the base
population is still in the same direction after two cycles of pedigree line
selection under different selection criteria as well as after late selection
(Table 4). )
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" For example, the genotypic comchaion cocficicats botwons gxaim
yield/plant and both of number of spikesipiast amd biclogical yickifples
were more than 0.90 in the treatment 2 of mvigation (Iz) alicr twe cycles of
pedigree line selection of grain yiekd/plant 2= a sclectiion crikcrion.

These results are in accordance with resallis of Alescd (2086). This
mean that these traits could be helpful next to the divect scirxtin s Smgowe
the grain yield/plant as found and relative %o divect and imdisect sespomecs of
selection with different selection critcria = wheat (Tabic 4). Theee realis
~ are confirmed with those obtained by Makdy (1996) and Alnmcd (2006)
Also, the high positive genetic comrelations betwoen grain yickiiplet amd
each of biological yield/plant and number of spikeviplt wore foned by
Ahmed (2006).

Means of superior selectioas

Means of grain yield/plant for the 5-swporior famillics alfcr two
cycles of pedigree line selection with differcat sclection criteyia s well as
after one cycle of late selection under both weswacats of wrigation arc
presented in Table(5). As mentioned before the wean of grain yickiiplant
over all selections after one cycle of direct ke scloction, wok the top ek
and were 38.56 and 31_87 g and followed by casly divect seloction {aficr two
cycles of selection) which recorded 37.57 and 2811 g Siw §; and L,
respectively. Moreover, the indirect selection for mesber of spilkes/plant is
ranking in third order to improve the yield m wheat which cxisibiaed 34.94
and 29.47 g for I, and I, respectively.

The families nos. 100, 60 and 19 (m k) shared = fhe two
treatments of irrigations (I; and b)) in lase sclection. These families yickied
40.11, 37.54 and 37.49 g under [; and decrensed by 23.09%, 11.69% and
16.59% under L, respectively, after one cycle of nic sclection. K is clear
that the highest family (no. 100) in yield (40.11 g) m I; das she highest
decrease in yield (23.09%) in I,. This result is im Ene wilth those oltaimced by
Taghian and Abo-Elwafa (2003). Morcowver, oaly the highcst two famifics
nos. 100 and 40 matched in direct late and carly sclection for praim
yield/plant, as well as indirect early sciection for ssmber of spilocs/plamt
under both types of irrigation. The third family im yickd rask, ao. 59 yichdod
38.55 g under I; in late selection and 3 Jdid mot shawc amy offecr critoria
Also, only family no. 60 combined in dircct ke schoction sl mnliecct
selection for number of spikes/plant and yickded 3754 and 33_18 g wader I,
and I, respectively. In addition, the family so. 38 machod im ey disort
selection for grain yield and indirect one for ssmber of spilccfpliant anly in
treatmett oic (I;) of irrigation and yielded 37_14 g. No fazics oltamnd
days to heading as a selection criterion sharcd i aecr seloction criferia.
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