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ABSTRACT
Seven white parental lines were planted at Minia University
Education Farm, EL-Minia, Gov., Egypt in the summer seasons of

Y««V and Y..A. At flowering time, all possible combinations
crossing among the seven parents were made (excluding
reciprocal) to produce hybrid seeds of Y\ single crosses. In
addition, the parental lines were maintained by selfing. In Y. .4
summer season; the ¥\ single crosses with their parental inbred
lines were evaluated, for ./ pollen shedding, ¢.7 silking,

protandrous interval, grain yield per plant (gm) and ‘. +-kernel

weight (gm). Randomized complete block design (RCBD) with
three replications was used. General and specific combining ability

effects were calculated according to Griffing’s, method Y model »,
(Y4#1). Mean squares of both GCA and SCA were significant and

highly significant for all studied traits expect SCA for ‘. .-kernel
weight. The results pointed to the role of both additive and non-



E. M. Tahaetal.

additive effects in the inheritance of the studied traits, and the
largest part of the total genetic variance was due to non-additive
gene action.
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INTRODUCTION

Maize (Zea mays L.) is one of the major cereal crops, and its
production is increasing gradually in Egypt. Continuous improvement
of yielding ability of maize hybrids is the main goal of the breeding
programs to meet the demands of maize consumption.

Several breeding procedures have been established to increase
grain yields of maize populations and their hybrids. However, to
choose the best hybrid combinations a large number of chosen inbred
lines are crossed. Diallel crossing programs have been applied to
achieve this goal by providing a systematic approach for the detection
of suitable parents and crosses for the investigated characters.

Combining ability describes the breeding values of parental lines
to produce hybrids, the term of general combining ability (GCA)
designates the average performance of a line in hybrid combinations,
and the term of specific combining ability (SCA) defines those cases
in which certain combinations do relatively better or worse than would
be expected on the basis of the average performance of the lines
involved.

The variance due to general combining ability (GCA) is usually
considered to be an indicator of the extent of additive type of gene
action, whereas specific combining ability (SCA) is taken as the
measure of non-additive type of gene actions in hybrid production.

Sughroue and Hallauer (Y44VY) concluded that the diallel mating

design should only be used to estimate genetic parameters when
parents of the diallel have been randomly selected from a population
in linkage equilibrium.

Significant GCA and SCA effects were estimated by El-Hosary
and Sedhom (Y44.) for grain yield, tasseling date, silking date and

some agronomic traits. Mathur and Bhatnagar (Y44¢) indicated that
combining ability analysis play a major role for additive gene effects
for number of days to ./ tasseling and silking.
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Dubey et al. (Y++Y), Mahto and Ganguli (Y.+¥) and Abdel-

Moneam et al. (Y. +4) stated that additive gene action was important

than non-additive in the inheritance of days to tasseling, days to
silking, plant height and grain yield.
The present investigation, therefore, was designed to evaluate

Y\ maize single crosses and their parents, estimate their general and

specific combining ability effects, and recognize the good combiner
inbred lines for each trait.

MATERIALES AND METHODS
Seven parental white maize inbred lines developed by Egyptian

Agriculture Research in Mallawy; namely Inb-ye\(P,), Inb-Ao(Py),
Inb -Y¢¢(Py), Inb - VY (Py), Inb -v¢(P.), Inb -Y+Y(P.), Inb -\Y+(P,)

were used. In the summer seasons of Y..VY and Y.+ A, the seven white

parental lines were planted at Educational Farm, Faculty of
Agriculture, EL-Minia University. At flowering time, all possible
cross combinations among the seven parents were made (excluding

reciprocal) to produce the hybrid seeds of the Y\ single crosses. In
addition the parental lines were maintained by selfing.

In Y. .4 summer season, the Y\ single crosses with their parental
lines were evaluated. Randomized complete block design (RCBD)
with three replications was used. Plot size was one row, ¢ meters long

and V. cm apart. Planting was in hills spaced ¥+ cm; two kernels per
hill, seedlings were thinned to one plant/hill three weeks after sowing
(before first irrigation). Phosphorus fertilizer was added at rate of Ye.o

kg PxO. / fed in the form of calcium super-phosphate during land

preparation. Nitrogen fertilization was applied at a rate of VY. kg / fed
in two equal before the first and second irrigation. Irrigation, pest,
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weed control, and other agriculture practices were carried out as
recommended.

Five traits: days to o/ pollen shedding, days to -7 silking and
protandrous interval were recorded on plot mean basis while data
related to grain yield/plant (gm) and Y. .-kernel weight (gm) were

recorded on ten guarded plants of each row.
Mean data of each plot were used for analysis of variance. The

combining ability analysis was carried out following MethodY Model-

y of Griffing (Y401).
L.S.D' values were use to compare means according to El-Rawai
and Khalafala (YaA+).

RESULTS AND DISCUSSION
The analysis of variance revealed the presence of significant
amount of variability among the parents and hybrids for all studied

traits (TableY). These results are in harmony with those reported by

Abd EL-Satter et al (Y444), Jyotietal (Y.+4) and Imtiaz etal (Y. +9).

Partitioning mean square of genotypes into general (GCA) and
specific (SCA) combining abilities for studied traits is presented in

Table Y. The mean square of GCA includes the additive genetic

portion, while SCA represents the non-additive genetic portion of the
total variance.

Table Y: Mean squares from ordinary analysis and combining
ability of the parents and their F, crosses for days to
./ pollen shedding, days to ./ silking, protandrous

interval, grain yield per plant (gm) and ‘..-kernel
weight (gm).

daf M.S
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.O.V. Days t . Yoo
S0 a:ysy 0 Days to Grain
YA . Protandrous . kerenl
VA . yield per .

pollen silkin interval lant (gm) weight

shedding 9 b g (gm)
Rep. \ Vo0t 1YY CYa VY AYRR | Yy ak
Genotypes Yv YA N P*x* 00 YY*X AR i 00N Yox* Ya, vaxx
Parents (P) 1 oAk | oyn e AR R ek VEA L8 YV AWxx
Crosses (C) A\l 8¢ x*% AR Rk A AYY*x YYEA N ** Yo Yoxx

Yoy gy v

Pvs. C \ YA £x% | ot NEk YV, YRE N 144 Rk
GCA 1 0 rRR | AV ) R YE Yaxx FYYY ¥ oRR [ 4 NGk
SCA K Ye onkk | gn Yekx 4 VaAR* NYRe waAKE | Ay AV
Error ot Y60 AL Y407 YAA A v.Yeeo

ZgiY/Zsijv n.~1 n.~V n.~* ~.~V ~.Y~

*, ** Significant and highly significant at ¢ % and Y/, respectively.

Mean squares of both GCA and SCA were significant and highly
significant for all studied traits expect SCA for ). .-grian weight.

These results pointed to the role of both additive and non-additive
effects in the inheritance of these traits. Mean squares of parents vs.
crosses was highly significant for all the studied traits indicating that
the large portion of the genetic variance in this population could be
ascribed to non-additive effects of genes.

To reveal the nature of genetic variance, which has the greater

role, Ygi'/3sij’, was computed. The ratio less than unity indicating

that the largest part of the total genetic variance associated with these
traits was due to non-additive gene action confirming the highly
significant mean squares of parents vs. crosses. The importance of
non-additive effects of genes on the expression of yield and other

studied traits was reported by Dubey et al. (Y« +Y), Mahto and Ganguli
(Y++¥) and Abdel-Moneam et al (Y. +9).

The results indicated that the inbred line P. was the earliest,
which had ee.¥A days to .7 pollen shedding. This line (P.) also had
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the highest grain yield per plant, ¥Y4.Y gm. For F,’s crosses, the
most desirable cross for grain yield per plant was the hybrid (P.XP.)
which had Yee.¥¢ gm (Table Y).

Estimates of GCA effects (g;) for parental genotypes (Table ¥)
revealed that four parental lines viz. P,, P, P. and P, had good GCA
effects for days to o/ pollen shedding. Py, P and P, had good GCA
effects for days to o/ silking and protandrous interval. The parental
lines P; and P, had good combiners for grain yield per plant. With
respect to ). .-kernel weight P, and P, were observed to be good
combiners. These lines can be utilized in further breeding programme.

Estimates of SCA effects (S;;) for F, crosses are presented in
Table v. Some hybrids showed negative and significant SCA effects
for days to o7 pollen shedding; (P,XPy), (P,XP;), (P,XP.), (P+XPy),
(PyXPy), (P<XPy), (P+XP-), (P:XP-), (P:XPy) and (P-XP-). Seven best
crosses with negative and significant SCA effects for days to o7
silking; (P\XPy), (P XP.), (PyXP:), (P:XPy), (P+XP-), (P:XP.) and
(P-XP-). Only five hybrids showed negative and significant SCA
effects for protandrous interval; (P+XP-), (P:XP.), (P:XP-), (P-XP-)

and (P.XPy). Most of these crosses involved one or two parents of

good GCA effects, so they might be exploited for breeding high earlier

hybrids.

Table Y: Mean performance of the parents and their F, crosses
for days to ¢/ pollen shedding, days to ¢.7 silking,
protandrous interval, grain yield per plant (gm) and
\ « «-kernel weight (gm).
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Protandrous

Genotypes Days to Days to Grain yield Yoo

e/ pollen 0./ interval per plant kernel

shedding | silking (gm) weight

(gm)

V. Inb-vey (P)) on.wy AR £.A4 YV YA
Y. Inb-Ae  (Py) TFA 14,7 o.ve Yo.0¥ YY.ra
Y. Inb-yé¢ (Py) AR TELyYy .4 VALY Y¢.va
¢, Inb-yvr (P) ov.\Y AN AY ¥.ne AR Yoo
o. Inb-v¢ (P.) 00.¥A vy VoA ra.ay Yot
1. Inb-Y .Y (P,) AR A 1v.ve 1.y ¥4 y4.1Y
V. Inb-vY. (Py) oN.A 1YY t.ne YA YY.£9
V. Py XPy 0t.Y. 04.¥1 £.44 va.y¢ V.Y
Y. P\ XP, o0..t¢ or.vVY Y.YA Y¥Y¥.Yo Yv.4y
Y. P, XP; oY. Ao ov.\Y r.Yn \YéNe Yo.Yo
¢. P, XP, 0. YA 0t.490 £.11 Ve gV Ya.ov
o, P\ XP, 01\ A Yt o0.Ao AAAY LAY
1. Py XP, ovr.a1 oV.AY Y.AE VYo.04 ey
V. PyXPy 00.¢0 Tt t.40 1Y YLAN Yy.YY
A P XP, or. A ov.n¢ LYY VO YLVA Yo EA
4. P, XP, 8¢, AR’ T.vY Va.AR YY.ey
Vo PyXPy oA.Y4 TALEA YA £Y.4V Yy.vy
VY. P XPy ovr.44 oA £\A Yoy oA YY.AY
VY. P.XP, ov.YY oVv..o LAY YarY Yo.Yo
v Y. P.XP, Y.\ ov.V¢ £ YEq.£¢ YA.4
Vi, P XPs 0f. v on.¢Y Y.e¥ Aeo.qy Yoy
ye. P.XPy ot.Mw ov.ow Y.A4 RANY Yo.ut
1. P.XP, eY. Nt 00,4 ¢ Y.AA Voo v¢ Yé.qv
\V. P XP, ov.v¥u oo.YY VLAY AT YY.V
VA P XP, oY.Yo 00,41 YA YYY.ed Yy.e
V4. P XP, ov.o. on.y LR VLAY Yo.un
Y..P.XP, 00.tY oY, Y.AY \¥YNe Yy.ay
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Yy, P XPy eo. V1 04.%) Y.00 Veedy Yo.
Mean parents OA.AY Lt oYY Y1.4. YY.oA
LSD +.ve v Y voYy Yooy o.n0
Mean crosses oy.qv Y £y Y oAoy Yo.re
LSD'+..e Y.¥n R V. AA R 1Y ¥..o
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Table ¥: GCA and SCA effects of the parents and their F,

crosses for days to ¢ ./ pollen shedding, days to ./
silking, Protandrous interval, grain yield per plant
(gm) and \ « «-kernel weight (gm).

Daysto | pays to Grain | | ernel
Genotypes o/ 0.7 Protandrous | yield per weight
pollen silking interval plant (m)
shedding (gm)
Y.Inb-vey () | —v.enw™ | MYl vy £.67A YA
Y.lnb-Ae (P,) | Y.AevT | yieen v R AT T L
ronbves (P) | vasst | TN - AR y.ao¥ AT
¢.Inb-yvy (P) | -e.av T | ovLiev”T e R4 NN
o.lnb-ve (P.) | -v.¥v.7 | —eiven Yave” Vy.Yye” —veen
nb-Y oY (PY) | VrAeT | v Are™ AT SAEANVAT | Sy
V.Inb-v Y (P) | -V | -elANST —evye” £.0YA —egny”
V. P, XP, SAveEET | Sy SRR Y.VEY VLAY
Y. P, XP, ARV | eywe™ S YA AT -y.vYY
¥. P,XP, cay Y Sv VA Ye.oAYT S
¢, P,XP, Yot N | arLgve” BN RYY rieve” Y..ov4
. P, XP. Vg 1.1YY XN YyareT v.Eva
1. P, XPy o EA CAYY ALY YAEEY -v.80A
V. P,XP, Svve T | ylevy Y vo.avy™” -Y.4YA
A. PXP, SYLYAYT | -v.aaq” REY Yra. YR
4, PyXP, BRI NN AN Y -F.y¥.o LR
V. Py XPs Svvee | vagd” gy SERTLY -\..00
VY. Py XPy SYAEET | vy - .vey Yoy Y™ CFEA
VY. P XP, -y VAL AL Y.414 y.aqy
V¥, Py XP, BN E SVNEA SLVaY £ LR
V¢, P XPs N7 KN A PX vy ANVAY RATY
yo. P.XPy SvLevy -0V A Yo YV CYAA
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', P XP, S ALY Y.t UL g4, Yoot
\V. P, XP. R XN T Y -v.q0n” Yv.yny BN
VA, P XPy VAT Sy Y YrATY C.AYQ
V4. P.XPs SVLVAYT | ey -¥.Aqe™ SR e
Y..P.XP, y.veeT | aieye .oy YAYENT BEEE
Y\, P.XP, ST -1.YAS Sy Yrray (R 1Y
Gi A Ay oy Y.oNY LYY
Sij A AR oY LYY 1.4 6A
Gi-Gj c.AVa CFAS N te vLAY covy
Sij-Sik y.EvY LR Y.y ey Yo.Aet £.Y449
Sij-Ski \.Yey Y.vYYy Yoy Yooy vy

*, ** Significant and highly significant at ¢ % and Y/, respectively.
Most crosses had positive and highly significant values of SCA
effects for grain yield per plant. For Y. «-kernel weight, all of crosses

had insignificant values of SCA effects except one hybrid (P+XP-)

which had positive and significant values of SCA effects.
It is of interest to note that most of the crosses selected on the
basis of significant SCA effects for earliness and yield also had high

mean performance (Tables ¥ and ¥).

CONCLUSION
The results of the combining ability pointed to the role of both
additive and non-additive effects in the inheritance of the studied
traits. The largest part of the total genetic variance was due to non-
additive gene action.

The results indicated that the inbred line P, was the earliest,
which had e.YA days to o/ pollen shedding, while it was the latest
for protandrous interval () +.A¢ days). At the same time this line P,
had the highest grain yield per plant (¥4.YY gm).
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The parental lines Py, P, and P, were the earliest for days to o/
silking and protandrous interval, while the parental line P, gave the
heaviest Y « «-kernel weight.

For F,’s crosses, the most desirable cross for grain yield per
plant was the hybrid (P:XP.) which had ‘Yee.¥¢ gm. The hybrids
(P,XPy) and (P.XP.) were the best cross for days to ¢./ pollen
shedding, days to ¢/ silking and protandrous interval.

Estimates of GCA effects (g;) for parental inbred lines in each

trait were computed. The parental lines P, and P, seemed to be good

combiners for grain yield per plant. These results suggest that hybrids
involving these lines in multiple crossing programs are expected to
have high yielding ability.

Estimates of SCA effects (sj) in the Y\ crosses showed that
fifteen crosses gave significantly positive SCA effects for grain yield

per plant. Three of them namely (P,XP;), (P+XP.) and (P.XP.) gave
the highest yield Y¥¥.Yo, Y¢4.¢¢ and Yoo.Y¢ gm, respectively.
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