RESULTS AND DISCUSSION

1- Validity of design assumptions:

The genetic variance components were calculated
from Design-I1 as suggested by Comstock and Robinson
(1948). In their derivations several assumptions

were considered as follows:

1) Regular diploid behaviour at melosis;

2) Random distribution of genotypes relatives;

3) Random choice of jndividuals mated for produc-
tion of experimental progenies;

4) No maternal effects;

5) No multiple alleles;

6) No linkage effects; and

7) No epistasis.

Failure of the assumptions given above to hold

would results in baised egstimaties of the genetic variances

and the parameters associated with them.

The sssumption of diploid inheritance, no environ-
mental correlations among relatives and no maternal

effects were fullfiled in the material under study.
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As the synthetic variety ngiza-2" is an open-
pollinated variety and it is produced'annually, and
is in linkege equalibrium or no correlation of geno-

types at separate loci may exist.

For rendom choice of individuals mated for pro-
duction of experimental progenies was not fulifiled
It is caused negative estimates of the dominance genetic
variance consistently have been obtained in all traits
under study. This agrees with the previously reported
findings (Lindsey et al. 1962; Goodman 1965; Lonnquisat
et al. 1966; Hallaur and Wright 1967; Marquez~-Sanchez 4970
a and b § Newar 1971; Galal et al. 1977; Diadb 1979 ,
Nawer 1981; Nawar et al. 1983 end others). There are
gome of explainations for the negative value &8 mentioned
before, the first one was error sample and the second
one was the assortative mating. These two reasons will

be discussed in the second part of the discussion of this

study.

The effect of multiple alleles, Kempthorne (1957)
gtated that multiple alleles alone would not chenge
the genetic expectation of covariance full-sib and cov-

ariance half-sib.
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2= Eatimation of Genetic and Environmtal Parameters:

Means, coefficient of variability and environmental
error for nine characters under study in each location

and for combined analysis are given in Table ¢ ).

In general, for most traits under study means for

the two locations were similar,

The environmental variance (<f2e ) wag higher for
the second location (Moshtohor) than the first(Shebin.
El-Kom ) for most traits under investigation. Consequently,
the coefficient of variability was higher in the second
location than the first location. For silking and tasse-
ling date the coefficients of veriabllity were relatively

smaller in the second location than the first.

The analyais of variance for each character in each of-
the two locations and their combined analysis are given

in Tables (5,6,7 and 8).

For the first location, the mean squares of males
wag significant for all traits except yield of ears per
plant, The female component was also significant for
all traits except yield of ears per plant, number of

kernels per row, silking date and tasseling date where
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the estimates of error variance were higher than expected.

For the second location, the mele components were
significant for all traits under study except yield of
ears per plant and ear length. The female component

was non-significent for all traits.

For the combined analysis, it was assumed that
the error varlance for the two locations was homogenous.,
This assumption was not valid for all characters under
study except for yield of ears per plant, number of rows
per ear, silking and tasseling date, The heterogeneity
of error would over estimate the variance component
celculated from the combined analysis. The male variance
component was significant for all characters under study.
The female variance components was also significant for
all characters with the expection of yield of ears per
plant, The interaction between males x locations were
significant for all traits except yield of ears per plant
and number of rows per ear, it is means that the behaviour
of males were differed from one location to another for
these traits, while the interaction between females x
locations wes non-gignificant for all trats, indicating
that the behaviour females of these traits were stable
from one location to another. The estimates of verlence

components for males, females and their interactions with




Table 5 . Mean squares for grain yield / plant and ear length for both two
locations and combined snalysis.

Mean SgQguares

a.f _
S. 0. V. Yield per plant Ear length

LOc. Comb., Shebin Moshtobor Comblned Shebin Moshtohor Combined

XN XA_
Location/S - 1l e — 80861.43 —— —r 1125.63
aac ETe S Y xu E c E c
Rep's /S i 2 22591.86 51228,28 36910.07 46,94 456,11 251.53 _
o fx
Enteries/S 252 252 2208.,35 2766.33% 2689.80 3,00 5.52 5.24
; x wE s
Males/sS 60 60 2741.78 3435.65 3553.08 4,51 5.91 6.73
: x
P/M/S 192 192 2041.,65 2557.16 2420.03 2.53 5.40 4.73
Ent./S X Il - 252 m— ——— 228"’.8? —_—— —— 3.28
=
M/SxL - 60 - ———- 262434 — — 5.73
r/ M/8xL - 192 — —— 2178.79 —— —— 3.15
Error 252 504 2293,70 2807.95 2550.82 2.03 5.60 3.81

x , s Significant at 0.05 and 0.0l levels of probability, respectively.
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Pable 7 . Mean squares for plant height and ear height for both two locatilon

and combined analysis.

Mean BqQquares

8.0.v . d.t
Plant height Ear  height

Loc. Comb. Shebin Moshtohor Combined Shebin Moshtohor Combined

AH E <

Location/S — 1 —_— — 41484 ,54 -— — 6225.26

ax ET g ax K xx

Rep's/S 1 2 56823,03 35391,00 46107.02 33887.41 8385.,08 21136.25

axn ax K >K an e

Enteries/S 252 252 623 .84 880,75 1055.10 393.687 406,45 583,11

EEY Vo g ax an xw o

Males/S 60 60 980.64 2324.64 2428.11 835,95 1074,03 1475.73

- ¢ k£ ¢ L < 4 x

F/M/S 192 192 512.34 429 .54 626.03 255.45 197.82 233.62
= .

Ent./S x L — 252 — —_ 449,50 - — 217.00

L xx

¥/S x L -— 60 - — 877.17  — —_ 434,29
r/M/S x L — 192 — - 315.85 -— — 149,12

Error 252 504 317.43 448,87 383.15 170.97 224,03 197,50

x , sx Sigpificant at 0.05 and 0.01 levels of probabllity, respectively.
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Table 8 . Mean squares for tassellng date and silking date for both two

locations and combined analysis,

Mean squares

5.0,V d.t Tasseling date Silkdng date

Loc, Comb. Shebin Moshtohor Combined Shebin Mosbtohor Combined

A =

Location/S — 1 - — 645.77 —_— - 819.79
Py EVCS3 6 == == =

Rep's/S 1 2 177.74 215,88 196,81 257.66 155.19 275.26
e s I 3 =

Enteriea/s 252 252 5.14 6.58 7.13 4,90 3.77 5.81
o xx o ax 5293 =

Malea/3 60 60 10.39 12.17 57.07 10.92 6.79 12.62

x

»/W/S 192 192 3.50 4.83 514 3,02 2.82 3.68

Ent./M/S x L == 252 —_— - 4.41 —_— — 2.86
aar =

¥/Sx1L s—— 60 — — 33.20 — —_— 5.09

F/l/S x L — 192 — —— 2498 —— - 2,16

Error 252 S04 4,41 4,02 4.21 3,08 2.62 3.11

x, =x Significant at 0.05 and 0.0l levela of probadbility, respectively.
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locationa were used to calculate additive and dominance
variance and their interactions with locations for differ-

ent characters.

Estimates of additive and dominance variances are
presented in Table (9). For the yield of ears per plant,
-the additive genetic variance was non-significant in both
locations and the combined analysis. At the same time,
the amount of additive genetic variance in the second
location (Moshtohor) was higher than in the first location
(Shebin-El-Kom). On the other hand, the dominance vari-
ance was negligible in both of the two locations, where
the amount of the dominence variance deduced to zero
because they had negative velues. In the combined ana-
lysias the dominance genetic variance was highly signifi-
cant, The additive genetic variance for ear length was
only significant at Shebin El-Kom locetion. Its estim-
ate was not consistent among the different locations,
however, the magnitude of additive genetic variance was
higher in Shebin El-~Kom than in Moshtohor location. Also
the two estimates of dominance were not impo?tant in each
of the two locations, but it is highly significant in the
combined analysis,

For ear diameter, the additive genetic variance
wag significant at the two locations, but not signifi-
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cant in combined analysis. The magnitude of additive
genetic variance was higher in Moshtohor than at
Shebin-El-Kom. On the other hand, the three values

of dominance genetic variance deduced to zero.

The additive genetic variance was consistent for

the number of rows per ear. The three estimates of
additive genetic variance were significant, while the
dominance variance was only significant in the combined

analysis.

For number of kernels per row, the additive gen-
etic varience was significant only at Moshtohor loca-
tion, while it was not significant at Shebin-El-Kom
and showed negetive value in the combined analysis.

The dominance genetic variance exhibited negative value
at Moshtohor and non-significant value at Shebin El-Kom
but showed significant value in combined analysis. The
magnitude of genetic variance in this.trait may be due

to additive genetic variance, where this component only
predominant end contributed the major role in the expre-

gsion of this trait.

For plant height, ear height, silking and tasseling

date , the additive genetic varience was consisient among
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the two locations. The three estimates of additive
genetic were significant. At the same time, the magni-
tude of the domineance values were not important except ‘
plant height at Shebin-El-Kom location, where the most
estimates had negative values. Consequently, the addi-
tive genetic variance was the predominant parameter in
the inheritance of these traits. Dominance value for
plant height trait at Shebin-El-Kom only was highly

significant.

From the previous results it could be concluded
that the additive genetic variance was the major com-
ponent of genetic variation for all traits. These
results are in general agreement with those reported
by Gardner (1963) who summarized the various estimates
of genetic parameters in open-pollinated varieties. He
stated that, "additive genetic variance has been shown
to exist at least in moderate amounts even in adapted
open-pollinated variety". At the same time, our results
exhibited bias estimates of dominance genetic variance,
where the most values of dominance were negative. It
might be due to the non-randomness of pollination caused
by difference within the population in pollen shedding
and silking date., No attempet was taken to avoid that
bias.Lindsey et al. (1962) showed that the non-randomness




49

of pollination would result in crossing the early male
parents to the early female plants and the late males

to the late females. The positive phenotypic assort-
ative mating would increase the variance among females.
Consequently, it would under-estimate dominance variance
and it might result in negative estimates of dominance
varience. The bias due to the non-réendom mating would
affect silking dates and its correlated characters.
Lindsey et al. (1962), in an attempt to reduce the posi-
tive assortative mating, planted the male plants one
week later than the female plants. The estimates of the
dominance variance increased after minimizing the effects
of positive assortative mating while the estimates of

additive genetic variance decreased.

Another source of bias in the deviation of the
variance components is the epistatic components.
Cockerham (1963) demonstrated for a random mating popula-
tion with no linkage, the covariance among half-sid and
full-gib families will be function of the following gen-

eti parameters:
Cov. half-sib = %02 + 1.0%0 + Frcfama + ...,

Cov. full-sib = BOA + %0°D + %C" AA + 202D +
8

1 -
160‘DD 4+ secsssrs0eessssserassanee 3
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On the assumption of no epistasis, the additive

and the ddﬁinance variance were calculated as;

d~ A = 4 cov., half-sib,
g2 D = 4(cov. full-sid == 2 cov. half-sib)

If epistasis is npt negligible, the amount of
bias in the twe estimates will be:

for dzA-%GfA +%‘6 62m+ PRI I NN N R SR B S I I )
for 2D = %LOPM + % 02AD + %O°DD + seevnnces

The amount of blas in the case ¢°A is a function
of the additive type of epistasis, whiie the bias in the
dominance variance is a function of all types of epist-
asis. Moreover, the amount of bias in the estimator of
02D is greater than twice the bias in the estimator of |
G2A. Also, most of reported results indicated that the
_eplstetic gentic variance in the open-pollinatad variety
of maize were elther negligible or had little contribu-
tions to the amount of genetic variations (Chi, 1965;
Eberhart et al.,1966;Stuber,1966; El-Rouby, and Penny,
1967; Nawar, 1971; Dieb, 1979; Galal et al., 1979, a and b;
Nawar et al., 1983 and other). Thersfore, the estimates report-
ed from this study shoirld be considered with reservation
due to the bias introduced of assortative mating and

eplstatic effects.
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The ratio of the dominance variance to the sdditive
variance 1s an indication of the degree of dominance
(Table 9)., It varied from zero where no dominance was
estimated to 00 where the additive genetic variance was
an estimate of zero. This ratio was highly affected by
location and the character under study. The ratios of
degree of dominance in our results ranged from zero in
most cases to O0 in few cases. It is expected where the
additive genetic variance inthe composite variety "Giza-2"
is the predominant source of the genetic variation for all
characters under study in the two locations and in the
combined analysis in most cases. Robinson et al. (1955)
calculated the average degree of dominance upon hypothesiz-
ing different gene frequencies taking their calculation
into consideration. It might be concluded that no to
partial dominance was the major type of gene action pre-

vialing for the loci controlling the traits under study.

Estimation of the interaction between the additive

and dominance genetic variance x Locations are presented
in Table (10).

In general, all estimates of the interaction between
additive genetic variance were highly significant for all

traits except yield of ears per plant and number of rows




Table 9 . Estimates of additive O'aA, dominance (0‘2D) genetic variance and

degree of dominance (0’2D/

0'2A) for all characters studiled,

2 2 2 2
Characters 0 “A o~ D oD /oA
Shebin El-Kom 350.06 + 267.15 «854.15 + 15.19 0,00
Yield of ears/plant Moshtohor 439,24 4+ 334,73 =-940.82 i 17.2 0.00
XY
Combined 171.88 + 214.87 69.37 + 12.48 o4,40°
x
Shebin El-Kom 0.99 + 0.43 c.0L + 0,62 0,01
Esr length Moshtohor 0.26 + 0.60 - 0,65 & 0.71 0,00
K
Combined = 0,16 + 0O.42 1.78 + 0.11 0.00
F=
Shebin El-Eom 0.05 &+ 0.02 - 0.00 + 0.2 0,00
. . 0
Rar diameter Moshtohor 0.27 & 0,001 - 0.37 + 0.26 0,00
Combined 0.04 + 0,04 - 0,001 + 0,08 0,00
+ H -
Shebin El-Kom 0.78 + 0,30 C.22 3 0,52 0.28
E o
No. of rows/ear Moshtohor 0.65 + 0.27 = 0,20 & 0.49 0.00
e Ec o
Combined 0.56 + 0.22 0.47 + 0,14 0,84
ax
No. of kernels/ear Moshtohor 12,40 + 4,50 - 15,04 &+ 2,02 0,00
I
Combined - 2,08 ¥ 2.22 10.12 + 0.75 O.QO
¥ X
aa
Plant height Moshtohor 947,55 + 209.89 =986.22 1 14.23 0.00
o .
5
Shebin El-Kom 290.25 + 76.18 -121.28 & 8.52 0,00
xEK
Ear height Moshtohor 438,10 + 96.97 -490,51 + 9.67 0.00
=
Combined 239.24 + 69.43 <154.74 & 15.80 0.00
. sy
Shebin El-Kom 3.45 '+ 0,95 - 5,26 & 0,89 0,00
ax
Tasseling date Moshtohor 3,67 + 1l.12 - 2,05 + 1,01 0.00
Combined S5.45 2.99 - 3.9 + 1.55 0.00
x
Shebin El-Kom 3.95 + 0,99 - 4,07 + 2.02 0,00
P
Silking date Moshtohor 1.99 + 063 - 1.60 + 0,69 0.00
x
Combined L.50 =+ C.62 0,02 hd O8> C.01
=, =x Significant at 0,05 and 0.0l levels of probability, respectively,

52-
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per ear, All estimates of the interaction between
dominance genetic variance x locations had negative
values and deduced to zero. In other words, the
interaction between genetic variance components x
locations may be mainly due to additive genetic var-
isnce x locations. Rojas and Sprague (1952), Matzinger
et al. (1959), Robinson and Moll (1959), Goodman(1965),
Nawar (1971), Diab (1979), and others showed that the
amounts of the interactions of dominance x location or
dominance x years were higher than did in additive gen-
étic variance. Also, Cerrate (1968), using Design-II
for the estimation of genetic variability within two
open=-pollinated varieties indicated that the non-addi-
tive;x environment interaction was greater than additive
x environment interaction. On contrary to these findings
Moll and Robinson (1967) reached the conclusion that the
interaction variances are propartional to the genetic
components themselves, Consequantly, the additiﬁe x
environment interacilon was greater than the dominance
x environment interaction. It seems that the magnitude
of interaction would depend on the environmental condi-

tions under which the experiment is conducted.

Estimation of the additive genetic variance ,

dominance variance and error variance were used to
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Table 10 . Estimates of additive x location (A x L) and dominance
x location (D x L) for all characters studied,

Characters o-2 AxL o2 p x L

Yield of ears per plant 222.78 g4 260.34 - 966.83 + 16,92
: xx

Ear length 1.29 &+ 0.54 - 2.61+ 0,51
X

Tar diameter 0.12 + 0,04 - 0.4+ 003

do. of rows per ear 0.6 &+ 0.14 - 0.43 + 0.36
=

Jg. of kernels per row 9.15 + 3,08 -~ 13,70 + 0,80
e g

Plant height 280,66 + 80,39 - 415,25 + 1.82
3

Zar height 142,57 & 39.73 - 232.34 &+ 0.75
E

Tasseling date . 15.11 + 2.99 ~ 17,57 + 1,48
e

Silking date 1.47 s+ 0.47 - 3,37 + 0.34

x , xx Significant at 0.05 and 0.01 levels of probability,
respectively.
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calculate the heritability in the narrow sense for full-
8ib families. Heritability values for the different
characters are given in Table (11). The estimates of
heritability were similar in the two locations and com-~
bined analysis, The gtabilizing trend of the heritability
values for yield of ears per plant over two locations may
be attributed to favourable growing conditions character-
izing these locations. The heritability value of ear
length dropped drastically in Moshtohor location, For
this trait the_érror variance in Moshtohor was higher

than in Shebin-El-Kom by two times and their interaction
between additive x location wasg highly significant, also,
the amount of this interaction in Moshtohor was more than
the same interaction in Shebin-El-Kom, In general, the
heritability values based on the combined analysis ranged
from zero for ear length and number of kernels per row

to 80.75% for ear height. The zero value of heritability
for the two previous traits may be attributed to the negea-

tive values of additive genetlc variance in each case.

3- Phenotypic and Genotypic correlations: -

The genotypic anad phenotypic covariances between
yield of ears per plant and each of the other characters

were calculated for the two locations. These covariances
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Table 11 . Estimates of heritability % (b2) in the narrow

sense for all characters studled from IFe.o lTaniilies,

Characters Shebin El-Kom Moshtohor Combined
Yield per plant 14.18 14,51 11,77
Ear length 32.83 4,46 0,00
mar diameter 51.55 34,89 25,41
No. of rows per ear 38.92 34.95 38.79
No. of kernels per row 23.75 39.97 0.00
Plant helght 37.20 65.51 54,24
Ear height 72.46 95.88 80.75
Tasseling date 56.16 55.06 56,11

Silking date 78.14 43,77 50,80
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were used to estimate the additive genetic and pheno-
typic correlations and they are presented in Table (12).
The phenotypic correlations were tested for the signifi-
canse from zero, while the additive genetic correlations
were not. For the firat location (Shebin-El-Kom), the
yield of ears per plant wes highly significant positive
correlated with ear length,number of kernels per row,
while it was only eignificant negative correlated with
silking date. There was no correlation between yileld

and ear diameter, number of rows per ear, plant and ear
heights and tasseling date. The magnitude of the genetic
correlation was almost similar to the phenotypic correla-
tion, For the second location (Moshtohor), the yield of |
ears per plant was phenotipically highly positive corre-
1ated with number of kernels per row and ear height,while
it was only significantly negative correlated with silk-
ing date. There was no correlation between yield per
plant end all traits except the three previous characters.
Also, the magnitude of genetic correlation in this loca-
tion in most cases were similer with phenotypic correla-
tions. In general, the most correlation values in the
gecond location were lower than in (Shebin-El-Kom), it is
due to the higher value of error variance in the second

location then in the first as mentioned before, The most
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correlation values in the two locations were similar

such as silking date, tesseling date, plant height,

number of kernels per Iow, number of rows per ear and

ear dismeter. The correlation values were contradicted

for yield of ears per plant end ear length among the two
locations, it is due to the error variances with both
locations as mentioned before. Most correlation coeffi-
cient had no predictive value to utilize these coeffici-
ents in indirect selection programmes. The main causes

of genetic correlation are peliotropic effects or linkage.
As the veriety under study was agssumed to be in linkage
equalibrium, peliotropic effects would be the main causes
of the genetic correlation reported in this siudy.

Eberhart et al. (1966) pointed out that linkage cannet bde |
eliminated as a source of some of the correlations, bgt'

it is apparently not the source of some of the larger'and
more consistent ones, which must have arisen from that

the characters are affected by some of the same underlying

processes in the plant.

Finally, it can be emphasized from the previous
results, that number of kernels per row is the importent
character which had high influeace on yield per plant.
A simulteneous selection of this character should bring
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an improvement in yield.

4= Predicted Genetic Advance From Selection:

Several alternative selection procedures have been
developed and studied in some detail, These include
(1) mass selection, (2) modified ear-to-row selection,
(3) half-sib selection, (4) full-sib selection, (5) 5, !
gelection , and (6) test cross selection with a broad-

base tester or with an inbred-line tester.

The theoretical and specific gein for six methods
of intra~population improvement are given in Tables(3)
and (13).

In mass selection, half-sib selection, and modified
ear-to~row selection, no controlled pollinations are nece-
asary, but adequﬁte isolation is eassential, With masé |
selection, when it 1s practiced on the maternal plants
only (one sex), gain will be reduced because of the lack
of parental control for the pollen source ( C = % ). If
the trait is expressed before pollination, undesirable
plants can be eliminated to give parental control of bdoth
gexes ( C =1 ). Alternatively, pollen can be collected
from selected plants, bulked and used to pollination other -
selected plants, or the selected plants can be selfed and -
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this seed can be plantéd in isolation the following
seagon for recombinations. Obviously selecting both
sexes will give twice as much gain as selection for
one sex only and will often justify the extra expense
involved (Teble 3). For characters such as yleld with
large genotype x environmentael interactions the pheno~-
typic variance will be normally very large for maszs
selection in comparison with any method of family selec-
. tion where trisls have been grown in different environw-
ments. But expense also will be much less for nmess

.selection than for famlly selection. Our expected improve -

- ment value per cycle for mass selection was 1,985.based

on selecting one sex and 3,958.based on the two sexes,
Lonnquist (1967) reported even greater yield improvement
from mass selection for prolificacy. Adapted mass selec-
tion in two adapted and eight semi-exotic populations in
Nebreska was effective in increasing yield and prolificacy,
especially in the semi-exotic populations wheré yield was

increased by an average of 5% per year, Gerdner (1963)

hes reported & good rate of progreass (2.78-per year) for
grain yield in"Haya Golden" . Kamis ... (X970) in egypt
obtained an average galn per cycle of 7.97% from mass
selection for the variety Am<fricamn Ear& a«ﬂo/,lo% for

"Weakly variety" with respect to the original populations,
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(1970) in Egypt reported an average increase of 8.9%

in yield per cycle in "American Early" variety of modi-
fied ear-to-row. El-Rouby and Salem (1979) obteined an
average increase of 14.1, 8.9 end 2.6% for actual, fitted

and predicted gain per cycle of the base population

nAlexandria synthetic No,1" in the first cycle of improv-

ement, but they obtained 3.8, 8.9 and 2.6 for actual,
fitted and predicted, respectively in the second cycle

of improvement,

The expected improvement in yield from half-sib
family selection was 2.84 g,per cycle. El-Rouby and
Salem (1979) obteined an expected average increase of
3.6% with "Alexandrie Synthetic Variety No.l" relative
the original population. However, Shehata et al.(1981)
obtained an expected average increase of 3.0% with

mimerican Early" variety.

Full-sib-family selection requires only two genera-
tions per cycle if plant-to-plant crosses are made between
plants from different selected familles because recombina-
tion and family formation will be accumplished simultan-
eously, i.e., season 1 (recombination-family formation)
and season 2 performance trails. Although gain will de
proportional to (%goeh), the phenotypic variance will be

gk e
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larger than half-sib selection., If planis within each

full sib family are selfed in the nursery the same season
as the performance trails are conducted and a& bulk of

seed from several elite selfed plants are used to repres-
ent each selected line for recombination, gain from selec-
tion will be increased because the parents of the full-sid
families will be inbred for the subsequent cycle, 02 g’=

(1 +IE)02A. Our expected gain value per cycle was 6,38 &
Moll eand S£ﬁber (1971) reported 2.5% to 4.0% gain per cycle
in five varieties in North Carolina, Nawar (1971) obtained
& predicted average increase of 16.7 % per year from full-
gidb family selection for "American Early"™ variety. El-Rouby
and Salem (1979) obteined an average increase 8.5%, 8.9%
and 3,9% for actual, fitted and predicted gain per cycle,
respectivelly of Co of the first cycle of improvement,
while they obtained 5.9, 8.9 and 6,0 for actual, fitted

and predicted gain per cycle, respectivelly of Co for the
second cycle of improvement, Nawar et al. (1983) obtained
an expected average increase of 13.19% per year Irom full-

sib family selection for "Alexandria Synthetic No.l".

When the population improvement is obtained through
S1 gelection, the improvement in the population per se can-
not be predicted exactly unless dominance effects are

negligible because the defination of 031 chaenges slightly
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with inbreeding (Cockerham, 1963; and Empig et al.,1972).
The formula presented in Table (3) will give a good estima -

tion of expected gain for the population is epproximately
proportional to the gain in the mean S1 line performance.
El-Rouby et al. (1978) showed that the expected genelic
variance among half-sib families equals %dzA whereas
between S1 lines approaches GQA. Therefors, the preci-~
sion of H,5 families will be less than 5, line design is
easier than half-sib design. Random S1 line could be
isolated from any maize population with sufficient seed
for testing over a number of locations. The data showed
an expectation average increese of 8.42 of S1 selection.
Burton, et al. (1971) obtained an average of increase
16.3% by four cycles of 5, selection for the yield of
BSK (S).

Test cross selection is a form of half-sib aelection.}
Three seasons were required per cycle because each phase :
requires & separate season., In test cross selection ,

a plant is selfed and crossed to several rendom plants
from the population as tester, Alternatively, planis can
be selfed one season, and the 5, lines can be interplanted
with the tester in the next season and detasseled to obtai:
the test-cross seed. But for rather than three seasons pe:

cycle are required with the latter procedure,. After teat
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for a non-related line versus the population tester.
The inbred line tester should be changed periodically,
however, because no selection pressure can be applied
at 1001 with a frequency 1.0 for the favourabl allele
in the tester line.

Most interapopulation programs involving family
performance testing heve been restirected in effect-
ive populaticn size. Consequently, inbreeding has
increesed rapidly and many alleles have reached fixa-
tion because of random drift, or possibly linkage rather
than as & response to selection (Burton et al., 1971 ;
Eber-hart et al., 1971; and Hexner et 95,, 1973). Our ze-
sults showed an averugs predicted increase from the test
cross selection of 4.52&through one cycle. El-Rouby
end Salem (1979) obtained an expected gein in grain
yield / plant from progeny test as -~ & / year % of Co
by 3.6% with "Alexenderie Synthetic No.l". Meanwhile,
Shehata et al. (198l) with "American Early" variety

obtained an average increase of 4.1%.

From the previous result it could be concluded
that the S1 family end full-sib family selection may
be taken into consideration to improve this population
under study where they showed the highest expected values

of gain from selection,.
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