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I-INTRODUCTION

Trtorosie in maize has been received considerable
anientior from both gerebicists and breeders because of its
i oi“ect on yield improvement. This increased produc-
sl 0 maize, atbtracted the attention of plant breeders
o5 1ie it in self-fertilised crops. Hence, even though
n7orid combinations between cultivars have been known to
Avenor atriking heterosis, as stated by Hagberg (1953) in

self.fertiliced species including Galeopsis and barley.

T self ~ferlilised crops, it seems probable that the
fimst etep in the utiligation of heterosis may practically
~oneist of the selection of available parental cultivars
naving different genotypes that could produce the best
cambination of characters. It is important to continue
breeding for the best combination of the genes that can be
produc ed cheaply enough. Otherwise, new methods can be
found Lo make crosses more easlly, and thus heterosis can
e uced to obtain from the hybrid an advance in productivity
sva bue homozygous condition. In breeding for heterosis,
noworev, it seems evident that genetic diversity of parent-

4 0w sgqually as important as combining ability.

Coordingly, commercist production of hybrid wheat

M i Sesrse of hetercsias which will
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have to be attainable, and those gpecific combinations of

parents which express the desirable degree of heterosis.

Combining ability hes been shown by various workers
to be an inherited character. Loreover, it seems of special
interest that some coummercial cultivars despite of being the
begt in their agronomic characters, yet they combine very
poorly when used as parents. For that reason, it is often
degirable to select lines as parents of crosses, in addition
to selections for other charaetegs that are desired to prod-

uce successful hybrid wheat.

The gituation now, is to discuss to what extent can
hybrid wheat is utiliged in wheat production. In thig
country, since the wheat ascreage is limited to about one
million and half feddansg which yield only half the amount
needed for the country consumption. Therefore, it is gtrik-
ingly necegsgary to search for increasing the yield per feddan
by using hybrid and by the application of suitable fertilisers
on the world scale. Extensive comparisons for yield of first
generation hybrids with their parental cultivars have been
carried out in all parts of the world. 1In this instance,
Briggle (1963) noted that hybrid wheat, yields up to 84 per-
cent greater than the higher ylelding parent, however, Recardo

et ai. {1967 polintes pul bhal there shudies, were lirited in
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gzope aud applleation, snd hence. the results were largely of
an acadsmic nature, This insr-noe in yleld was faced in

the present Investissti. o when crnpnrTing the hybrid yields
with the Desht vieldlig suitivar Floo 155 grown commercially

in A.R. Lgyps. The

ju}

verege yield of Giza 155 reached about

20,5 ardabe per L ddam as corpared with the hybrids under

the sans circumstances of the experiments which reached

D]

about 29.5 ardabs®per frddas estimeted on the basis of plot

yields.

The greai problem which feces producing hybrid vigour
in such self~fertilised cmopec it now devoted to searching
fom hebter sisglc cuoor conblietlon ond szttt ing up the ine
breds to be uced in hybrid cultivar with appropriate cyto-
plasm and restorer genes, 5o that hybrids can be produced
by natural crogsing. During the last eight years, hybrid
wheat has made good progress in transference of sterility
machanism, while resorter nechanism requires more explora-

tion before hybrid wheat preduction can become as common ag

hybrid maize production.

In all parte of the world, new improved cultivars
of wheat continue to reolace clier cnes, Many plant bree-

ders are LOw concenlreting on bpecaing for higher ylelds

gnd ove hie T snndieve siocac T ieant lmprovement s in a shorter
pE L : T T oL sakle Lo dengde o Two
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ago, It is in this context that the feasibility of commer-
cial hybrid whest production must also be examined. There

je o 4ime lag between the development of a cultivar of wheat
and its potentisl use in hybrid programme. Using the best
cultivess or lines in advanced ctages of testing, the firet
gtepr i hybrid wheat production would be to cross a number
of these lines in diallel to determine their combining
ability and then as rapidly as possible incorporate male-
sherility, and/or the restorer mechanism into the best com-
biners. This has to be followed by a building up of seed
stocks of the male-sterile and restorer cultivars before
hybrid ceed can be produced in quantity. During thig period,
a minimum of at least five years would have elapsed. Assum-
ing thet appreciable grains in yield would also be achieved
in a five years period through conventional breeding, the
anticipated yield advantage of the hybrid could well be lost,
in that a similar yield advantage could have become available
in a new inbred cultivar at a lower seed cost, as reported

by Shebeski (1971).

It was obliged now that after finishing all the
syetematical procedures in wheat programme, i.e., hybridi-
zatinn and eelections, it would be possible after overcoming
moet hybrid wheat problems of production to follow it in-

phatnoley goeviodsh o mentlones Lo gain bhe
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profitable and increasing amount of heterosis that can be

obtain d in F, hybrids.

The purpeses of this stuly were (1) to determine the
extent of hybrid v'sgour and to maoke general and specific
combiring estimates from hybrids of five spring wheat cul-~
tivars, (2) to study the effect of heterosis and its possible
utilization fer producing commercial hybrid wheat by using
some cybtoplasmic male-sterile cultivars with their fertile
countaerparts, and others having a degree of pollen fertility
restoration, (3) to estimate cecd setting amount on male-~
gterile cultivar using different ratios of stripes and rings,
and (4) to investigate the viability of pollen grains under

field conditions.
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To - LaVIPW OF LITZRATURE

hi- v ovisw inciuces previocus and present work
dea’ - w.:%wo such topiss related %o this thesis asj; heter-
cgis an -ombining ability, restoration of pollen fertility
to mrle-cterility system, male-sterility system in wheat ,
percent of seed setting on male-sterile cultivar, and via-

bility of pollen grains under field conditions.
y

a~ Hebtarogis and combining ability :
Hotercsis or hybrid vigour, is an increase or
developmental stimulus which often (not alwayg) occurs in

a hybrid in cne or more of its characters, Briggle (1964).

In the present time, most of the world sugar produc-
tion ig produced by hybrid sugar cane or hybrid sugar beets.
Sorghum, onicns, ond a nuaber of forage and turf-grass
hybrids are grown on & Jarge ccale. Regarding combining
ability character, the parente chould have the ability to
combine easily with each other, affecting the characters

givinz high yielding ability.

(be ervations of heterogis in wheat dated back to
"o, whi Freeman studied some characters in some crogses.

Tet oo o =311 he dirsussec with regaxd to the following
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1- Dayrs %o ear emergence i

ireeman (1919), studied the date of first head in
cro-~cog ‘nvolving a durum wheat and three common wheatsg.
None of the hybrid plants in any of the crosses was sig-

pificantly carilier than the early parent.

Rosenguist (1931), found that 11 out of 26 crogses
etudied headed as early as the early parent, but when F1
performance was compared with the mean of the parents, 18

ous of the 26 crosses were earlier.

Weibel 1956 (c.f. Briggle, 1963), reported that hybrid
vigonm wns expressed in 48 % of red winter wheat crosses when

fnie ~n~mpocter was evaluated as (date of first bloom).

sendhi et al. (1961), found that nome of the hybrids

headed earlier than the early parent in gome crosses studied.

Borojevi& (1963), studied combining ability in wheat
crosses and reported that the crosses which were better than
the parental means in earliness in ¥, gave a higher number
of promising lines in later generations. Later on, he
alan stated that carliness of plant was the most pronoun-
ced cheracter in Fl’ and it could be used as a possible

ipdie-tion of combining ability of varieties crossed. From
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&n .5 " amber of crosses during three years, there were
~r3ysses in which Fl plante were earlier than the

C e ~ooote, 21.8 % as early as the earlier parent,

4G .2 0 . svondiate and 7.7 % crosses as late as the later

PATGILG -

vevsoos and Patterson (1968), reported that little
roterosle was expresced with regard earliness since Fl
hybrids were either similar to earlier parent or were inter-

nediate in earliness.

Singh and Kardole (1969), found hybrid vigour in
five crocess over mid-parents and only one cross over the

bes

o~
L

<t

avent. In general, negative hybrid vigour ranging

ki
o]

fpom (1,5 to —-1.8 %) was present in number of days to

caring-

3ingh and Gupta (1969), indicated that the analysis
of verisree for both general and specific combining ability
waz hickly siznificant for days to ear emergence character.
The two cultivers S.410 and E. 173 showed lateness in their
combinationa, Five crosses showed specific combining ability
for earliress, while others hod specific combining ability

for lotomass,
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Bhoth (1971), stated that earliness showed highly
gignifi.ant 47 fferences for general combining sbiiity.
He alcc Teurd largest negative general combining ability
effact~ tio .:ys to ear emergence in the two cultivars

Sorora 54 4 and ReKele65eDla7als

2- Daysg %p_snthegis :
Walton (1971), showed that days to anthesic character
reve-led highly significant differences for both general and
specific combining ability in an 8 x 8 diallel cross, The
cultivar Pitic 62 was a high combiner, while the cultivar

Inia 66 was 3 low combiner for this character.

3=~ Number of tillers 3

Rosenguist (1931), indicated that some degree of
hybrid vigcur was observed in 1l out of the 26 crosses when
number of tillers of higher parent was the criterion. How-
ever, when F; performance wag compared with the mean of the

parants, 18 out of 26 crosses produced more tillers.

Engledow and PAl (1934), reported that among some
croeses beterogis was apparent in tillering capacity in

mogt cases, nowever, there were some excepbiong.
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Skurygina (1958), showed that Fl plants from a cross
betweern common wheat and T. timopheevi exceeded the parents

in tillering capacity.

Gendhi et al. (1961), found that five hybrids prod-
nced significantly more tillers thon the belter parent . The

hybrid tillers ranged from about 1.6 to 55.6 %.

4- Plant helght :
Freeman (1919), found that the Fl plants were tallexr
in their average height than the tall parent in a cross bet-

ween durum x common wheat. In another two crosses the Fl

plants were intermediate in height.

Griffee (1921), reported that some hybrids were
taller than the average height of their parents, while

others were shorter.

Rosenquist (1931), found that 25 out of 26 crosses
were taller in the Fl in comparison with the mean of the

parents.

EKucumov (1937), obtained hybrids exceeding pareantal

typeg in height by crogsing contrasting wheat ectotypes.

crandhall (1943), reported heterosis in by plants

o0 . e s nebween common whest @ I'e turgidum L. The
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averape heopht ~f hybrid plants were as $all or slightly

£ollew thoo - Geller porent.

gkuryeine (1958), stated that the ¥y plants exceeded

the pexcnte in helght in some CIrOsSeE.

84K~ et el. (1959), reported that the Fy generation
had the tellest plants, followed by the parental mean in

twelve whoat crossges studied.

Stukex et al. (1962), found that the F, of a cross
involving "Wichita and Atlass 66" was significantly taller

than the parental meon in height.

Borojevid (1963), studied combining ability in wheat
crosses and recomamended the crosces which were better than
the parental means in plant height in Fl giving higher number
of promising lines in later generations. Afterwards, he
reported thet 11.7 % of the crosses showed heterosis in 1958~
1959 but in 1359-1960 none, and in 1960-1961 only 7.6 %, when
the height of plant has been compared with the parental mean
inetead of that of the taller parent. From a number of
crosses, it wes also found that about 50 % were taller than

the porents | mean; 25 % the came as the parental mean and

-----
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