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Under the South African climatic conditions and with the particu-
lar microbiological constitution of our soils it seems, therefore, as
if pericarp injury of maize seed 1s not of such paramount importance .
as described for American conditions, The South African problem there-
fore calls for further investigation, S :
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L. The Wx/ux Locus,

A . Bvidence of a different physical basis for intragenic and
 intergenic recombination in maize. i -

Heterozygosity for Dp 9 has been reported by Rhoades in these
News Letters (32 and 34) to have a marked suppressive effect on recom-
bination betweéen loei in the short arm of Chromosome 9. Because of
this pronounced effect on intergenic recombination it has gseemed most
desirable to test its effect on intragenic recombination in the Wx/ux
locus. If, as some geneticists have suspected, there are different
mechanisms for intra~and intergenic recombination, it might be possible
to find agents which would affect one type of recombination without
affecting the other as markedly or at all., '

ceived from Rhoades was crossed by ¢ +81 N wx%0 + &1 15 in the. 1960
greenhouse, In the 1960 growing season + + Dp + * el 15/5_:_ + N w0 +
was crossed by ¢ sh N uxS glyc, The colored waxy kernels which are

crossovers should be + wx%0 #/c wx® glyg and should nearly all carry

Dp 9 (see Rhoades, M. No L. 32). Such kernéls from 3 ears were planted
in the greenhouse in the late summer of 1960 together with colorless
Haxy ¢ 1_ax_9° +/c wx8 glyg kernels from the same ear as a control popula=-
tion. Subsequently, the g ¥X crossover class from other ears were
planted without a corresponding control population, Pollen was col-

. lected on all plants, and the plants were pollinated by the ¢ sh N ﬁs
3_335 stock, if possible. If such a pollination was not possible, the

" plant was selfed, : ‘ ' : )

Accordingly, .1".h'_e heterozygote + + Dp + +/c sh N wx _@15 as re- -
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Pollen from all plants has been scored for frequency of +¥E

pollen grainss The presence of Dp 9 in plants suspected to be carrying
it has been checked by the reduction in recombination between sh and
glyce Alternatively, in selfed plants where seedling tests have not
been completed yet, the presence of the Dp 9 is revealed by an excess
of sh kernels.

Table I gives the pollen analysis data. These data are more
heterogeneous than customary in crosses between two WX alleles. Pro-
bably the heterogeneity is attributable to the difference in genetic
background between plants i{ntroduced by the crosses necessary to set
up the test, All plants indicated as carrying Dp 9 have been checked
for its presence.

The wx5 allele in the tester stock has never been crossed to w_gc_90
previcusly. However, all wx tester stocks seem to contain the same
allele which is the one 168 have designated as g_x_c. The expectatiog,
then, in crosses with wx’0 is for a #7 frequency between 75 x 10°
(1956 Greenhouse) and 102 x 10~5 (1980 Field) observed under different
growing conditions and in crosses between stocks of somewhat different
genetic backgrounds. Because of the small pumber of plants tested and
the heterogeneity of the data it is not possible to decide whether there
is any significant difference in +WX frequency between plants hetero-
zygous for Dp 9 and homozygous normal plantss There is an indication
that this is so. It is clear, however, that a relatively high frequency
of #X pollen grains can occur in plants heterozygous forDp 9% In
view of the suppressive offect on intergenic recombination of the dupli-
cation when heterozygous, 1t is suggested that the fact that intragenic
recombination is little affected is evidence for two different types
of recombination.

B, Comparison of +¥X frequency estimated by pollen analysis
and conventional techniques.

Last year using *C + + wx70 +/+ sh bz wxC0® v as both male and

female parent in bac%crosses to #¢ sh bz wxC® v, the frequency of ¥
kernels was 72 x 10 when the Fq was the Temale, but only 19 X 10-5
when the Fy was used as the male. The #¥X frequency in the pollen of
of the Fy was 90 x 1072 The detection of the +¥X kernels was visual.
Tt was suggested that the disparity between the F, as a male and as
a female parent was due to a dosage effect when some of the recombinants
were not fully functional +¥%X alleles.
The same type of test has been repeated in 1960, However, each

kernel has been tested with the standard KI, iIp atain. The frequency
of +"% pollen grains in the F.' plants was estimated as 102 x 107 with
an estimated population of ).;3% ,000 pollen grains being scanneds The

frequency of j-_“x kernels on the ears is given in Table 2, Of the :wx
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- TABLE I

Frequency of +% pollen grains in the cross between wx® and wx90 in
the presence and in the absence of Dp 9 #*

, + + +b% Dp 90 + c + +P%2 N wx90 «+

3*5 csh+ N wx®glyg ceh+ Nwx® glhg

ll;[ | + x 107  Population + x 1070 Population
i - ‘ , -
iE 61501 3 70,00  66m 1k 62,000
1§ * ' 61642 90 51,000
i 61741 60 66,500 61821 107 bl1,000
’kf 617A2 L1 - 74,000 - 618A2 55 42,000

i 617AF 56 61,000 | -

i 61142 Lo 108,000 611241 61 61,000
i _ ' . 611242 82 . 176,000
il 616142 37 13,500 D
i 616241 28 83,000

| 616381 66 59,000

1%:,;& | 616318 58 36,000

| A 7 TC R 1 © 72,500

i © 6163411 38 - 72,000

i 6163412 L6 61,000

# 6154 and 616A, 617TA and 6184, 6111A and 6112A constitute
paired comparisons from the same cross, )

Table 2 Backerosses of (wx’C x wx®%®) with wx®°®

o
e

l

| ' & ' Wamber  Number .
!
l

Cross : of . oK, X 1075
- ' Kernels -
+ w0 ¢ x wxSP v 17,600 i 80

coe
bz wx vy

bz wxCo® N x + w©  + 51,191 54 105

bz wx®°® v
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xernels tested to date, 86 percent carry one or both of the outside
markers, and contamination can be axcluded as their source (see Table
3)s The ear and pollen analyses agree mich better than in 1959.
Apparently use of the stain is necessary 1o detect many WX recombinants

particularly when aleurons color is present, Whether or not #* glleles

of less than standard strength are produced by recombination is under
investigation. . :

C. The assortment of outside markers in +YX ygcombinants.

In the 1960 M. No L. the assortment of outside markers for the 27
+WX pecombinants was given as 2 +62 47, 7 bz ¥, 6 £7% ¥ and 12 bz '

Subsequent pollinations of these plants with The bz wxCo® ¥ tester
ghowed some of these classifications to be in error gince some lightly-
colored kernels classified as bz were in actuality +°% The revised
classifications are presented in Iine 1 of Table 3. Also in Table 3
are the classifications of the :wx kernels from the 1960 field which

have so far been grown. The dsta indicate that the order for the WX
mtants is bz wx® ¥X7¥ ¥

The same pattern is found in both years, and it is not in accord
with expectations if an orthodox crossing~over event between WX
and wx®°® gave rise to the ;l-_"“‘ gametes, If 80, even assuming no
interference of this crossover with crossovers between bz and ¥wX
or between wx and Vv, one expects a higher frequency of one cross-over
class (:bz 27 and lower frequencies of the two parental classes. Ab
the same time, the frequency of crossovers is much higher than in the
population of gametes as a whole. This is the neorrelation effect"
observed so often in such experiments in Neurospora and Aspergilluss

Table 3. Assortment of outside markers in +¥X kernels.

Year  +%% +V (F1) bz v (P2) +P3 ¥ bz +Y
1959 L 4 7 1
1960 6 12 2L 1

Oliver E., Nelson






