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2. Belation gf cro ssing over to Breferentigl segregation.

Some years ago, I advanced the hypothesis that preferentlal segre-
gation caused by abnormel 10 occurred only when a crossover (or cross-
_overs) resulted in the formation of dyads composed of a knobbed and a
knobless chromatid, and that the knobbed chromatid was preferentially
segregated to the basal megaspore from which the embryo sac was derived.
In the presence of abnormal 10, either heterozygous or homozygous, other
chromosomes of the -complement also undergo preferential segregation if
one homologue is knobbed and the other knobless. The preferential
segregation of heteromorphic homologues other than chromosome 10 was
first demonstrated by Longley whose observations have been amply con-
firmed in this laboratory. According to the hypothe81s that preferen~-
tial segregation occurs only when heteromorphic dyads are produced, and
it is the knobbed chromatid which segregates preferentially at anaphase
II, those loci closer to the knob'would undergo a higher degree of
Preferentlal segregation then would more distant loci. There is
abundant evidence that this is so (for example, see Kikudome's report
in this News Letter).

A test of the hypothesis that preferential segregation is dependent
upon crossing over giving heteromorphic dyads was made possible by .
studying the ratios of genes in 95 from plants in which ‘thé amount of
crossing over was greatly reduced compared to that in sibs in which
recombination was normal. Such a test was made using the Dp9 chromo-
some described earlier in this report since it was demonstrated that -
the amount of crossing over in Dp9/N9 plants is greatly reduced in 98,
Sib plants of three classes, all heterozygous for abnormal 10, were
obtained. One class was of Dp9/N9 constitution. The chromosome with
the Dp had a small teérminal knob (KS) on-9S and carried the yg allele
while the N9 had a much larger knob (K™) and the Yg allele. The second
class of plants was of N9/N9 constitution. One chromosome 9 had the
prominent knob and the Yg allele;’ the other possessed the small knob
and the yg allele, The third class had two N9's, one with the small
knob and the yg allele, the other possessing the wd allele and wholly
devoid of a knob, All three classes were heterozygous for abnormal 10
and had heteromorphic chromoscmes 9. Preferential segregation takes
place when the two. chromosomes 9 differ in knob size (as convineingly
demonstrated by Kikudome in this News Letter) so ‘studies of preferential
segregation were made. . The first two classes were pollinated by yg
plants and the ratio of Yg: yg plants obtained. The third class was
pollinated by wd pollen and the yg: wd ratio. determined. In back
crosses of KB Y N/KS yg Dp plants, in which crossing over is greatly
reduced in 95 the Yz plants constituted 54.7% of the offspring. Plants
of Kt Yo N/KS ¥g N constitution with normal crossing over in 95 geve
65.2%4 of Yg plants. Individuals of K5 yg N/k wd N genotype, again with-
no reduction in crossing over, produced 60.4% yg seedlings. Data from
x® ye Dp/k wd N.plants bhave not yet been obtained. Control data from |
closely related -plants of K° yg N/k wd N constitution and homozygous |
for MO gave 50 2% yg plants. The data from the above crosses are : !
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given below, The conclusion seems justified that preferential segrega-

tion is reduced when crossing over is also decreased. The data offer
fscme support to the hypothe31s that ‘the formation of heterozygous dyads
“via cr0531ng over is, an essentlel antecedent to preferential segregation.

.'iKm Ig N/Ks yg Dp X yg -._9 1634‘Yg 1353 e 54 9 Yg‘u\j',_h
KR Y NKS yg N x yg 3 1331 Ygi T09.ye €5.2%Yg
‘&l 've. N/k wd Nix yg ——-9 1227 yg'%§802 va 60 4%'ygfw

. The female parents 1n the ebove three'Crosses were all :f;
\]heterozygous for abnormal 10 ' : , . '

K FEWR W N x =3 499yg-'49z.wa 50.2%yg |
. The female parent used above was: hOmozygouS for nno. i”buf

M. M. Rhoades = ]

3. iPreferential'pairigg inFStruc urelly'hetérbzzgous}tetragloids. .
f” Structurally heterozygous tetraploids were obtalned by’ crossing
dnploids homozygous for. asyneptlc and either’ homozygous or heterozygous ‘Jv
for inversion 3a by tetraploids homozygous for hormal chromosome 3. : J
‘The In 3a chromosomes cerried the,Aq allele and the normal chromosomes {
cerried the a4 ‘allele. Thus: the tetraploid ‘progeny . of these crosses: [ ]
was)elther simplex (In A, Na,. Ng, N a) or duplex (In A, In 4, Na, g

_ The smplex backcrosses gave a tptal of 4253 colored kernels and 1
4653 colorless or 1% 1.09. Gontrol data is not. ‘yet available but it’ 1
is not believed that the’ presence of only one 1nverted ohromosome would 1
effect the ratio very much._' o . L ' i

s waever, the backcrosses of the duplex heterozygotes as compared
, with those of the duplex normal give widely different ratios. When
" the’ duplex heterozygote is used. as the’ seed’ parent ‘the Tatio. is. 2812
coldred to 387 colorless or 7.26: 1, and as the pollen parent 4700
colored to. 670 colorless or 7.02: 1, ‘The control. duplex as. the seed
parent gave a ratio of 1874 460 or. deo 07:1 and the reciprocal crosses
.Wgave 2865 colored to 715 colorless: or 4 01. 1o - ; L B
e The above data clearly indicate that a con31derable amount of .
jpreferential pairing takes place in the duplex’ heterozygote.A ‘The. fre-
“quency (P) with which ‘the structurally homologous segments Pair with
éach_other above the random amount . (33. 3%). ‘can be ‘determined by the .
use of the following formula Wthh was" obtalned by mOdlfylng Mather's
analysis of the gene segregation in normal tetraploids to ‘include ~



