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1. Fertility restorer genetics.

1 Three progenies from the Sg. of the backcross: WF9(WF9 x K¥2l '
have been obtained which when crossed to the male-sterile line S
give all fertile progeny but which when crossed to the male-sterile
1line WF9T give all male-sterile progenys This' is a confirmation of
the hypothesis (Duvick, in Genetics L1 :5lh=565, 1956) that fertility
restoration in T cytoplasm depends upon the simultaneous presence of

£lint
18 * at least two dominant genes, either of which, if present as a homozygous
8 E recessive, can cause sterility. Thus, the genotypes of the various

ly 1ines involved herein are presumed to be 88 follows:

11y 1

d | SK2 rflrflRfaRfa

H WF9 1:'f.‘:|_rf:|_r£arzf.'2

ere

'%19 KY2l RE]_RflszRfa

18 Selected Syof BC Rflﬁflrfzrfz

sely

in Donald N. Duvick

2, Rapid recurrent_and reciprocal selection.

By use of genetic markers displaying jncomplete dominance of
simply inherited kernel characteristics, it should be possible to
complete cycles of selecblion requiring progeny tests in less time
than hitherto reported (see Hull, Agron. Je 1915 and Comstock et

ective al., Agron. J. 1949). This modification of conventional recurrent.
‘he and reciprocal methods is herein cutlined and designated as the rapid
‘eason methed. ‘

Three crop generations are ordinarily required per cycle in

conventional recurrent or reciprocal selection for yield in corn. ‘
These consist of (1) making test crosses, (2) growing test crosses,
and (3) intercrossing the parent lines of the best

and (3) above. The following example utilizes endo
in a reciprocal gelection prograile The rapid metho
1ection would be gimilar but requiring only one isolation plobe




Two isolation plots (herein designated Y and W)
jigl or vordered by pollen

Year 1.
Tsolation may be spat

will be necessarye

parent rowSe
Block Y Block W
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, it Ig = detasseled yellow endosperm plants, gource of inter-
' \ cross ‘yester ovules in Y blocke
l lants, source of inter-

e = detasseled white endospernm P
cross and tester ovules in W blocke.

Y & = normal yellow endosperm P
1len in W block and intercross pollen

white endosperm plants, source of tester

Y block and intercross pollen in W blocke

W & = normal
the pollination season will

pollen in

The only operation necessary during

be the detasseling of female rows. Hand pollinations will not be :

necessarys : , : —_— i
The seed will be .

divided as followss
pale endospern v {6
endospern = intercrossed’

st cross (I x W) seed

Block Y [
(Y) seed

yellow

' ( pale endosperm © gest cross (W X Y) seed
Block W ;
ossed (W) seed

white endosperm = intercr
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Tt is necessary 1o label seed from each ear oOT from groups of

palf-sib ears in order to later retrieve selected remnant intercrossed
seed.

Year 2e¢ mwo field trial comparisons of the progeny resulbing
grom Year 1 will be conducted; i.,80 ONE trial for Lestcross progeny
(pale geed) from plock Y and & prial for test cross progeny (pale seed)
rom Block We. As previously jndicabted jndividual entries may consist
of either geed from individual ears Or bulked seed from groups of half
sib earse After scoring the test crosses for yield or other agronomic

charac’oerlsti.cs one cycle has been completede

Jear 35 Uy 5o Another cycle may be initiated BY atilizing
guperior (on the pasis of Year 2 field trials) remmant jntercross
geed from Year 1 (yellow endosperm from Block ¥ and white endosperm
grom Block W) Addivional cycles would be warranted as long as suf ficient
variability remains in the two populationse

selection ressure per cycle is reduced in yhis rapid method as
cmpared to the conventional reciprocal method due 4o selection o
a given cyclee Essentially the gelection gf

Ultimate gain may be favored by the rapid du

gelection on t%e pollen parent. This delay allows a more thorough
smixing" of germ plasm and. therefore more recombinations and slower
fixation than the conventional recurrent and reciproca.l method jnvolving
selfing at the time of outcrossinge. Furthermore, the absence of selfing
would allow 2 prescreening of maternal plants on the basis of their
jndividual or half sib grouP performance in the jsolation plocks. This
gelection would be primarily for favorable dominant and additive effectse

Pollination expenses would be reduced with the rapid method 28
would gross mechanical errors, due to the elimination of hand-bagé
po]linations. Efficient breeding purseries are predesigned to make the
most pollinations in the least amount of time, Time is more critical

during the pollinating geason than any other comparable period through-

(misguided po],]inations) 4 materially reduceds The cohventional
reciprocal method offers appreciable chance for mechani.cal erTore

Winter programs
jnvolving reciproc and recurrent gelectione. BY growing 2 winter .

crop the three year prograt per cycle required by the comr'en’_oional
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If the breeder chooses to select on the basis of female plant or plants
performance in the inter- and testerossing blocks a maximum of only

two years per cycle is involved.

Préli:ninary to the initiation of a program utilizing the rapid
nethod, the following projects are planned:

1, To observe and test reciprocal crosses of white inbreds of
different origin with yellow inbreds of different origin
to examine the complexities of separating intercrossed and

testcrossed seedes

ombining ability of crosses within and among

2, To measure the ¢
he relative merits of

yellow and white lines to determine t

these sources of germ plasm.
A, Forrest Troyer
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1. mgplasnﬁ.c factors and pollen tube growth of Zea mays 5 Dot

Competition of pollen tube growth is provided by making use of
(M. N. L. 1958). In

pollen mixtures from yellow and white sources .
this investigation the reaction of cytoplasm of the well known American
Tnbred 33-16 was subjected to further tests. Evidence obtained from
the testing of pollen originating from single crosses where 33-16
functioned respectively as maternal and pollen parent, support the
assumption previously gmade (M. Ne Le 1958), that the deficiency in the
performance of 33-16 pollen tubes in pollen mixtures is due to cyto-
plasmic factors. A significant heterogeneity in the ratios realized

was observed when‘different' maternal parents were used suggesting a
strong maternal effect. This was also apparent, but %o 2 lesser extent

within inbreds of long standing which could be regarded as having

attained a high degree of homozygositys This study has revealed that
pollen tubes are Very sensitive to conditions in matemal tissue and_

,f?;,' i thus may be a means to study the relative homogeneity of inbredse

‘ : Similar results were obtained in the study of the inbred Mexico »
155 and a local inbred C5be - r

T,; e # (In press, Proceedings' of the First South African Genetic Congress,

Al University of Pretoria, 1958)e
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