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Coubindng ability and itz corxrect estimation lox
iuvred lides used L0 make bRyviia oi walize wnetinel doubls
cross or otherwise, hold g posivion of cardinal importance
in any hyorid maize breeding program. The testing of
specliiic cowbining ability of inbreds pauses no problem,
since the GTester to be used for thal purpose is almost
alvays self evident. DBut opinions of maize breeders difier
with regard to the Type of a tester Dest sulted for testing
general combining ability. Fox a long Hime most breeders
recommended a high yilelding open pollinated variety but
accumulated evidence seemed to point in a different direc-
tion. For example El-Ghawas 1967 among others recommended
a local higkly heterozygous singlc cross (S.C. 14). Others

seeued o recowmend obaer Types ofi testers.

I this study a number oi Ltop c¢ross besters covexringy
Tae yield range high Yo low among which is S.C. 14 were used
g

and compared with regard co thelr eilficlency in tne procegs

of evaluating uthe general combining ability of a group of

1Lt is hoped tnat the results obtained hereln would

be in value in maize breeding in the U.4.R.
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Il. REVILZW OF LITERATURE

successful development of improved maize hybrlus

!

ig dependeny upon accurate genebic evaluation of inorea

£

Tines. Barly work in development of hybrids was based

upon visueal selection of lines during inbreeding followed
by production of and selection among single-—cross and

double oross combinations. The number of hybrid combiia--
tions Taking 2 or 4 lines at a Uilne increases rapidly witih
increasing numbers of lines. IT was sool reallzed Thatlt an
evalustion procedure was needed wnich would perinlt discurd-
ing a rumber of lines not likely %o be of value in cro:us
combinations. The studies led to the adopbtion by mOST
corn breederg of the top cross tesy Lo initial evaluation
of lines, followed by single cross gombination tests of the
hetber lines selected in the top cross Test. The preliminary
oy crose test involvea sOmc ratlher broad gene base stoci s
trhe teuber parvent and was therefore a tegt for geseral cou-

hinivy abllity.

Sereral combining ability is defineu as the averanse
perforuance of a line in hybrid combinations (Sprague ana
Tatum, 1¢42). The first method used to evaluate it was To

croas Uae isgolated inbreds awong themselves or to a serics
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6. “~hreda testers (Jerkins and bruagon 195z, JOoLLEO. =l
Saves 1952 zad Sprague 1955). Lhe average perlor..acc i
sny one line in single crosses wibn the geries oi 1luirec
testers was btaken as the estimetce of its general combinlng
ability (Sprague 1855). AccoTrding to Green (1948), Davie
in 1929 made the first suggestion of the use of inbred-
variety orosses as a means of testing for general combining
ability. There has been, however, much controversy over
the choice of Ghe appropriate tesber. Jenkins and brunson
(19%2) gave the clue to the solution of the problem of tusu-
ing inbreds for general combining ability. They coinpared
the value of varieties and inbreds used as testels Lo deLer-—
mirne the general combining ability of inbreds of simiiax
paturity and origin. Since thelr data revealed close
agreement between the estlmates of combining ability using

s he one umethod and those estimates using the other, they
recommenced the top oross mebhod asg it is infinively lesc
laborious. In their "Suggested procedure™ given 1 7ac 4t.u
vaper, tone authors recomuended the vop ©ross ucbhod ws ond,
o Tapid and preliminary test of comblnilng ability o lncred
lines, on “he basls of which the breeder can Glscara abou.
50 % of Ghe lines without bthe risk of loosing Yany reall;

superior waterial' and that the remaining 50 jy shouac e
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~iven & u0re rigours test in comblnatlon with individuaas
oY ed Lines. Johnson and Hayes (1936) crossed cleven
inbred lines of sweet maize to eacn of three testers and

to one another in all possible combinations. The three
testers used were the parental variety from which all
eleven lines were derived, an unrelabed variety and an
unrelated inbred line. While the average yield periorm-
ance of the line in the three top crosses was positively
and significantly correlated with thelr yleld performance
in single crosses, the coxrrelations bebtween the yield per—
formance of the same lines in ftheir top crosses to one
tesber and sheir performance with each of the other testers
were low. This indicated thal the testers used did not
sgres 1o Tielir estimates of The coumblning abiiity of the
inbred lines. The authors attributed this lack of agreemeniy,
qowever, to insufficient replicates in the yleld trial (2

or 3 replicates of one row each).

Davis (1934) (c.f. Sharma, 1967) suggesbed that a
low yielding variety carrying reaessive factors for charac-
terg of greatest interest should be used as a tester parent.
according to Green (1948), however, Beard in 1940 proposed

the use of high yielding single orosgses heterozygous for all
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e S. Sprapus oand Catue (10942) stated Louoc FmoLon
crogses tue tester cnosen should provide a sufiilciently

of rkenebic diversiiy Lo insure tThat alilereunces

o

OTrosad DAE
ir ;ield are due primarily to diiferences in general coumbili-
ing ability. Hull (1947) observed that per se high ylelding
testers were worthless for the besting general combilning
ability., He argued that the magking effects of the dominant
desirable alleles in such testers render them ineffective.

The observations of Green (1948) with regard to the sombining
ability for lodging resistance agreed with this hypotinesis.

4 lodging resistant double cross and a lodging susceptibls
oper pollinated varieby were used &s testers for the Fa DIo=-
cenies of three single crosses, When considerable lodging
ocourred, there was little differcnce between testers, wit
little loaging, however, the lodzing susceptible lester gavce

5 much greater range for stendabllity within all the 32 pLo-
renies than the lodging resistant tester. But Kellex (1949
reported that if Hull's hypothesis was correct, Lhe component
ot variance due to the interaoction of lines with testers woulc
be less Tor high combining testexrs than for low combining
tesbers. Separate estimates of the line X tester componens

of variance were obtained for ithe high and low ylelding

croups in 22 single crogses. Yle averages of tnese egtincten
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nere esscnblally the game lor she WO gIOups. ~oda Lndnoan .,

6.s ol serformence level on vie Gssber nad no cifect o

ranking ol the lines for thelx combining ability.

Foderer and Sprague (1947 ) carried out studies to
compare the relative efifieciency, with fixed number of plotg;,
of increaging the number of replicates or the number ol
teaters. They found that in determining general combining

sbility, increasing the numbexr of testers is more important

then increasing the number of repliocates.

e Gill (1949) (ce.f. Lennguist and Rumbangh, 1958)
uging 59 earliy and 69 late, more or less unselected inbred
lires obtained highly significant corxelatlon coefiiclents
(r = 0,80 and 0.70) for yield when compared 1n crosses to 2
unrelsted single cross testers. 4 more regtricted group oX
lires was suvudied in test cross combinaticns with inbred
1ine, single cross, double cross and variety lLesters. Thc
results were such as to suggest vhat no one type of Gester
could be olsracterized as belng entirely satisfactory in

evaluatins the relative yleld potentlal of a group of lines.

Leszinger (195%) used 2 double crosses, thelr &

parentsl glngle crosses and theixr 3 constituent inbred
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Grogan and Zuber (1957) oompared 2 double cToSses

and thneir 4 component single crosses (designated as DCy

and its components SGl and 802 H D62 and ite components

865 and 804) as btop cross tesier parents of % segregatlng

groups ox Sl lines for general coublning sbility.

Thesc

group of lines were : oné gIoup of 57 54 segregates of a

Z—pay crosses which contained one of the parental lines

of tine 504 tester and which were previousiy tested foxr

general coublning ability using 2 open pollinated varie-

1

vies, two groups oL 4k Sl segroegabes each ol tue Tirst

segregating generation of two vrrclated different single

crosscs. Thne first group of gesTregates were crossed To

all & testers, the second group was crossea Lo DGl

it

,:Dbl

and SCZ’ while the third group was crosscd Lo DCE’ 505 EYy
3C, a8 seoters. They found thai Ghe agreement ovetvcen

tesbere 1o0r measuring yield varlcd with the segregalliy

[

popLisiion To which the testers vere crossed. Aslso the;

qhowed that some single ¢rossec os top crogs tester
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Srrague (1959) polated ous taabt & degirable teater
ig one vnat is heterogenous and uniglated to lines tested
as such naberial would be more widely adaptable vo dilleXeld
locasions and environments., Thompson and Rawlings (1960)
compared 4 single crosses as tesvers (two low yilelding and
two high yielding of different ear heights) in an attempt
to deternine which was the best tester for measuring ear
height and yield by crossing, 6 dwarf and 26 low eared
normal inbreds with these 4 %esters., They found that all
four tosbers were aboub equally e¢ffective for Zeasuring
ear heizht but slight advantape was lndlcated for tie lovex
yielding %Hesters for yield evaluation. They tended to
suppors She hypothesis that a low=-periorming tester is
bSester thaen a high performing tester for yleld. In 1962
Rawiinss ana Thompson confirmed These results and concluded
that a low vielding tester would discriminate more silsc-—
tively waong combining abilitics of the lines crosscd withn
it thesy would a high yleldirg tester. Genber and alexancer
(1952) cowpared the performence oi 5y lines per se and 1o

test crogsses witn 2 single cross hybrid testers. The varia-

=y
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ity of the 5, mesns was found to be larger than tunat o
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Cmn onroon dsang.  DOLUTary DO LSGOTEnCys i ik o
grviToriisnT interaction was less buan Lie test oross =
CriToisint intercotion. The autnors concliuded that o,

performaice was more reliable as a measure of generadl

DeTIioTmanca., However,

combining abllity Tthan Test cxoss §
the degree to wiich 51 line periormance is indleative of

general combining ability remains o Dbe determined.

flayes (1963) stabted That a tesber should be

senetically diverse Lrom The lines Gested, adapted to
the region where the inbreds are Lo be used 1n crosses
snd should consist of material that previously have not
been celocted for high combining ability. Among ben top
erogses testers used by Bl=Ghawas in 1963 (% open polli-
nabed varieties, a synthetic variety, 3 double cross
nybrids and % single crosses) to evaluate bthe general

—

combining ability of & inbred lines derived from 7 diverae
sources local and introduced,one single cross (5.C. 14)
zave bl.e best estimates. The standara of comparlson was
the avelwmse performance of the lines in single cross col-
binabions among themselves, lie ooncluded that S.C. 14 war
g nigily heterozygous single crogs producing a vassh Lamet i

array ol senotypes. Lomnguist and Lindsey (1964 ) nude a
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study o evaluate iov Sl lines Welly vhree L oes 0L D25
croceduresy {(a) lines per sei (k) Yest crosses Lo an un-
relased synbheblc bester; and (c) test orosses to tne
parental population. Ihe results suggested that selection
for yield based upon (a) S, per se, and (b) an unrelated
tester, were dependent upon diflerent genetic effects.
Thig conclusion was based on results from all poasible
single cross combinations among the three highest and
three lowest yielding lines selectsed in (a) and in (b).
The mean yields of the H x Hy, T x L, and H x L crosses
from lines selected in (a) behaved as if selection had
been based on additive effeocts, That is, the mean yield

0of the H x L combinations was essentlally intermedlate
bebween the means of Hx H and L x L crosses. Ths inter—
erosses among lines selected in (b) behaved as if over-
dominant genes had been selected for i.e., Hx L > Hx E
>~ L % L combinations. The performance of the next cycle
populations resulting from two types of selectlon did not
difier significantly although both were superlor to the

parental synthetic.

Gentev ef ale. (1965) pointed out that in combining
abilit; Gests the tester gives a more reliable result when

used as Lne pollen parent. Hada (1966) cerried out a study

Central Library - Ain Shams University



LLPpOTTaL Ty gonh AU DT Ay DL pnallaalisid O Bhel oAb

low yield witain vhe parsnt varieli,. Finszily Sharma Lt L.
(1967) used two groups of 4 high performing and 4 low per-—
forming oouplexes and varieties to btest the guitability of
the complexes and varieties in each group as testers for
evaluating the same two ZIroups in synthetic combinabions.
Previous combining ability tests of the two groups showed
that the high performing group possessed the high general
combining ability values while the low performing group

had low general combining abllibty values. Diallil crosses
between the eight complexes and varieties were made (sxclud~
ing reciprocals) and their perfoxuance on per S6€ baslys was
determined. The results indicabted that on the basis oi

top crocses where low yielding varieties were used as testcir
the high performing varisties and complexes had the highest
ranks ranging from 1 to 4 and the low combilners were rarkca
lowest. But when high yielding conmplexes and varietles weI.
used ag Gesters the low combining varleties were ranked ILroll
the lowesgs to the highest combiners. Similar disparity in
ranking was also cbserved for %he nigh combiners. Yhey
pointed oul that the ranking for wost of the tested stocks
was disturbed a great deal by the nigh performing and nig.

general combining ability testers, and conversely the TIadldly
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