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2. Genetic ¢ nflrmgtlon of chromosomes 1nV01ng in reciprocal trans-
1ocations.

During recent years a large number of reciprocal translocations in
maize have been accumulated. The cytological positions of the inter-
change points of most of these have been investigated by Dr. A. E.
Longley. In most cases, however, little or no information is available
on their genetic relations or transmission, = The present study'was

initiated to obtain genetic confirmation of the chromoscmes 1nvolved
in some of these translocatlons.

In the translocations which follow, recombination studies were .
confined to markers which can be classified either as kernel or as
seedling traits in order to eliminate the need for growing plants to
maturity. The selection of markers was restricted to immediately

available combinations in whlch the markers can be accurately classi-
fied together.

The data are tabulated in a manner similar to the form 'usea in the
1935 Maize Linkage Summary. The cytological determinations are those -
of Dr. Longley, most of which have been listed in past issues of the
-Maize News Letter. The linkage phases of the various crosses are indi-
“cated, together with a notation of whether the F{ was used as male or
‘female parent. Most of the data are from testcrosses either in coupling
(CB) or repulsion (RB) phase. The designation "BS" indicates that the
' progeny represents a testcross for one marker and an Fp for the other.

Unless otherwise indicated, the data are from plants heterozygous
for a translocation. Several crosses involve homozygous translocations;
these are indicated by the notation T/T. Linkage data from male-
~transmission involving duplicate-deficient plants (symbol DD in the

~table) have also been included. The locus of the deficiency {one
interchange point) is indicated by the symbol Df.  On the assumption
that the deficiency is not male—transmitted, the transmission‘of a :
linked gene is a function of recombination between the gene locus and

the deficiency.

Aneuploid complements are female=transmitted in numerous instances.

In a few cases, the aneuploid types are known from cytological investi-
- gation of the progeny to be duplicate-deficients arising from adjacent-1

disjunction of the heterozygous translocation. In other cases, evidence

for functioning of aneuploid eggs is provided by the variable trans-
‘mission of parental alleles in various linkage phases and in reciprocal
crosses, correlated with observations of abortive pollen types. It is

probable that a second type of aneuploids, trisomics, is produced in -
some instances as a result of 3:1 disjunction of the translocation
heterozygote. Many of the recombination values given in the table are

undoubtedly distorted by such events. Some instances of unequal classes.
in the table are, however, related to differential survival, e.g.,
- reduced germinatlon of su kernels. Some of the data suggest that
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‘. ‘parental plants classified as being heterozygous for g translocatlon

'. were in fact aneuploid.. The indicated recomblnation Values 1n these

" .- .cate the varia

f - cases are obviously subject to correction.

Recombinatlon vau.ues for markers in only one of the two translo—
‘cated chromosomes have been included where relevant. Fairly extensive
~data on 1lgq-gl, recombination were obtained and are presented to indi-
; %1lity encountered. These data should serve as a cautlon
" » in comparing recombination values obtained in tests lacking adequate
‘eontrols. o

The last colmnn of the table 1nc1udes additional 1ni'ormatlon pro- |
“vided by published or unpubllshed work of others, or derived from this
or other phases of the present study. A :

E. B. Pétter’son{ a

' UNIVERSITY OF' ILLINOIS.
Urbana, Illinois
,Department of Botany .

1. A _genetic analvs:Ls of a dg;p;; tion and_a deficlencz in olv1ng
chromosomes 9 _and ‘3.

Some years ago I received an aberration identified -by Frances Clark
‘Beard as one’'in which a segment from the long arm of chromosome 3 had
been inserted into the short arm of 9. Inasmuch as this constituted a
type of aberration not previously subjected to genetic analysis, a: .
‘number of tests have been performed. The chromosome 3 deficient for a
segment in the long arm is designated as Df 3 and the chromosome 9 with
this piece inserted into the short arm is called Dp 9. Heterozygous
plants of Dp 9/ N 9~ Df 3/ N 3 constitution produce the following four :
kirds of spores in.equal numbers: Dp 9 Df 3, Dp 9 N3, N 9 Df 3, e
N9 N3. The N9 Df 3 class of megaspores and microspores aborts.
Female transmission of the remaining three classes is normel. When
heterozygous plants are used as the pollen parent,  the Dp 9 N 3 class
of pollen is handicapped and functions infrequently. From backcrosses :
of Dp 9 Wx/ N 9 wx; Df 3 A/ N 3 a plants used as the egg parent the
following data were obtained.

2618 43 2409 2262 €£=7720
33.9% 5.6  31.2%  29.3%

$4=395 %a=60.5
Biix = 65.1  Bux =349




