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s _ The fact that several mutants (B and a) appear £o have some size

%ha ] may also be due’ to the heterogeneous backgrounds of the mutants. One
1  camnot discount, however, the possibility that it is actual. 1f the
1 genesis of 2 motant were functional locus + gene controlling element

T within the locus, then the mutant would appear as & block in studies of
this type. Several waxy mitants which are xnown to have had such an
origin have been jnciuded in our crosses, and data should soon be avail-

able on this point. : .
h

Functional complementation if it occurs should be revealed in the
. endosperm of the seed resulting from the cross between two mutantse
) ! Analyses are not complete as yeb, but interactions of a magnitude which
| . would suggest that the two mutants crossed are located in different
cistrons have not been observeds gti1l measurable interactions are
presente. The percentage of amylose in all crosses jnvolving WX™» for
_ example, 1is substantially greater (100%) than the percentage of amylose
al in either parent. More data on amylose percentage in various crosses
; are being obtained.

The details of the technique used may pe pertinent. The tassel

)
: ‘ samples are collected as mentioned in 70% alcohol. A "curing” period
8 | of several weeks is desirable since newly collected microspores do nob
i stain as readily with a standard strength stain as do those which have
7 be been tollected longere The standard stain formulation 18 25 ml, of
3 water, 250 mge of potassium jodide, -and LS MEe of iodine. The stain is
would mixed approximat.ely 20 hours before use and placed on & shaker over
1e night. One hour before use 1 drop of "Tween gon is added and then 045
in j grams of Bakert's gelatin. The mixture is heated for S minutes on & warm
hot plate.

In preparing the slides, 2l anthers are selected--the 3 anthers from

c the more mature floret of B glumes which are just beginning to opede These

are placed in the small stainless steel cup of 2 Virtis Microhomogenizer

j together with 0.8 ml. of the stain, The mixture 1s homogenized for 2

X0 minutes after which it is strained through cheesecloth onto. the surface

of a lantern glide. The microspores are dispersed as evenly as possible

and covered with 2 50 x 75 mm cover slip. After the mixture has set, the

> edges of the cover slip are coated with colorless nail polish. Such pre-
parations will keep for several days without desiccation and can be

scored at any time in that period. ~

0, E. Nelson, Jre

2, Gene controlling elements of the a,Pm gysbem.

- Notes dealing with a mitable 24P allele have appeared in the News-

etter for the past several years. BY and large they have been concerned
with the analysis of A1 1ocus components through the use of patterns of °
mutation pre'sented by this matable locuse This letter, on the other hand,
or the will deal with the gene controlling elements involvedo




Variegated Phenotypes

capable of mitating to

- putations may occur at any
may be large if they occur early, small if they
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Producing basically pale aleurone color, this unstable allele 1s

a higher level resulting in the production of

deep aleurone tissue, or to a lower level giving colorless tissue. These
time during the development of the tissue,

hence, the deep sectors

occur late, or they may be non-existent. Similarly the colorless areas

may be small, large, Or may, in fact, render the majority of the aleurcne
mbinations of direction of mitation and

tissue colorlesse Different co
time of mutation result in a number of aifferent variegated patternse

One of the most common mitable types in this material is called
neoarse pale mosaic'. In this form colorless mutations occur fairly
early giving moderately large colorless interruptions in the pale back-
d. A tendency for few and late deep mutations results in infrequent
deep dotting. In a second common mosalc type, aleurone tissue which is
mostly colorless results from very early mutations to the null level.
Changes to the deep level are more common here, so that the resulting
pattern has been called ™shite plus dots". A third form which resembles
This state, called “apparent pale

stable pale alleles frequently appearss
gelf" is considered to be a mtable type because its progeny mutate at

high rates to other mosaic forms instead of breeding true for the unifomly
pigmented condition, In & fourth state, designated 11ight pale plus dots",

rare mutations to the colorless level result in an almost uniform pale
‘background. In addition, a large number of deep dots arise from frequent
late changes

aic forms arise,
but these will not be considered here.

4o the higher levels: A number of other mos
A Closely ILinked Controlling Element -
: }

geveral cases of variegated phenotypic expressions in maize have bee i
s, Sincemosaicism in the present ced}

attributed to gene controlling element
 may occur in the plant tissue and extend into the sporogenous tissue, it

can be shown thatthis mosaiciem results from mitation at the _4_1 locusSe
which it was

crosses variegation segregates with the pale allele wit
4ntroduced, but if this variegation is separated from g,_lp’, the frequency '
of the event is quite low. Since the mosaic effect comes about by mber
tion at g._P, and since: the effect has been shown to be 1inketd closely with
a,P, it seems logical to conclude that this unstable allele, 1ike others

described earlier, results from a gene controlling element present at §1p |

and acting upon ite

The effect of this mutable locus on crossing-over in the A-:Srh.g regh

has been studied (Me Ne Loy 1956). Stocks carrying the mutebility Tactol .
show recombination rates which are significantly different from the coPv g
sates. Both increases and decreases in the rate of recombination withi®
the A-Shy region wers brought about by the influence of the mutability -5
factor. In addition, in stocks carrying the gene controlling .elemen“' '
rates of somatic losses of the linked Sh, gene were observed (M. N-. Le b
1956). That a;F" can influence the rafe of crossing-over in an adjac®™
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Other Controlling Elements
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coarse pale mos
pale plus dot ¢
gene controllers,

same.

It is ipparent that this mutable system is similar but not identical
to the &2 " -Spm system investigated by McClintock. A brief comparison of
the two systems is presented below.

m m=1
2" 2 -Spm
1. Originated from aP alleles 1, Originated from A allele.

2, Self-colored pale kernels arise: 2. Self-colored kernels arise when
a few of these are gtable, but . Spm -is lost from genome and are
most of them subsequently give stable as long as Spm igs absent,
rise to mutable formse

3, Segregation of the gene con- 3, Segregation of Spm results in
trolling element may result in production of a self-colored and
two variegated classes or in a variegated kernel class. (Pale
one self-colored and one varie- self-colorless with dots segrega-
gated class. (Pale self -color- tion is commone
less plus dots segregations are
rare if they ever OCCUrs )

L, The segregating classes form L, The segregating classes form very
poor 1:1, 3:l, and 1:3 ratios good 1:1 or 3:1 ratios depending
which may vary from 1:6 to 5:le upon whether one or two Spm unite

.48 involved.

g, Ears sectored for coarse pale 5, Ear sectors of self colored areas i
mosaic and white plus dot pheno- (loss of §m) on a variegated ear }
types are common. occur, '

6, Two ears produced on the same 6., Two ears produced on the same plast §
plant may differ in the ratios may Qiffer in their Spnm constitv
of their segregating classes, due tion, hence differ in the ratios !
to gain or loss of a gene control-  their segregating classeSe '
1ling element,

7. Germinal mutations give rise to 7. Germinal mutations ocms:rul in i:;he
b

uniformly pigmented alleles some
of which may be very stable, and
others which mutate at rather high

rates.

aic - apparent pale gelf and the white
hanges could be due merely to different states of the
while the rest of the mechanism is essentially the

plus dots - light

presence of Spm and resw.
stable alleles.



!
, Table 1, Ear types produced by various mutable states
Cross: & Shp x 2 s? (Only Shp kernels counted)
a shp a8h Kernel T_y%e'
e .+ Lt.pale
sal Type of Eer Frequenc Pale mosaic self dots + dots
o Planted Pale Mosaic
! Most kernels of  57% of 35 ears :
the parental classified 252 2 3 0
type 163 0 3 0
305 18 2 2
on 368 0 2 23
e Meny of the 3% of the 35, 88 102 0 I
. kernelsof the  ears classi»- - 11 9k 0 17
parental type fied 311 146 71 3 6
' '{39 1%% o o
and 1:3
‘Pale 66 151 1 8
ega- Planted Pale Self :
Mostkernels of  53% of the 28 0 177 0 0 ‘
the parental ears classified (L); 122 0 0 -
type 200 0 1 5
ﬁi”f 1 12 0 U %
° Many of the L7% of the 28 o 87 99 0 7 ;
kernelsof the  ears classi- +°¢ 95 103 0 N .
rent 0 i
e prosmaliope B e D T |
13 122 0 0
2 33 206 0 1
) plant Plented White + Dots
Hog of Most kernels of 12% of the 3k 5 y 16 8
the parental ears classified 0 1 192 7
vype 0 6 188 26
‘he Many of the 62 of the 3 . O g 130 b
‘kernels of the ears classi- 1 g 0 129 12
parental type fied a1 3 127 hly
331 o 9 137 58
1:3 0 1 L5 183
o0 2 N, 186
0 L6 31 W2
0 56 27 138
Fewkernels of 264 of the 3L 131 3 3 73
the parental ears classified 116 10 2 108
type 159 20 6 0
79 28 1 2




Kemel Typ2
ale whet it epale

Type of Bar Frequency Pale mosaiC self dots X dote

Planted Light Pale * Dot.s

Most of the 29, of 5S4 ears 0 0 2l 169
xernels of the classif‘led
parental type

Many of the 7% of 54 ears
kernels of the clasgified 1 28 102 Wk
parental type 1l o 0 168 132
301 8 1 172 L5
o L 183 62
30 0 58 200
0 2 85 225
163 13 8 W9
17h 0 1 62
21 81 0 60
N 95 1 ol
Few kernels of 23% of 5h ears 212 26 1 0
the parental classified 53 181 0 n
type u6 - 96 0 30

ROCKEFELL
MEXICAN AGRICULTURAL PROGRAM
Mexico City, Mexico

1, Studies among races of corfl in Mexicoe

Tn 1958 2 peserach project was initiated having as jts goal a more
jntensive study of crosses among the twenty-five well defined Mexican
races of coIne As seed stocks for this project it was decided that it
would be better 1o go back to the original area of collection for each
race rather than attempting to use geed stocks available in the corn banke
This decision was reached because: 1) The original collections might
have been changed by mixture or selection since gome of them had been

jncreased by hand pollinations 4n small plots as many as five different

original race definitions were collected from 10 to 15 years 2g0e
go, it was not difficult to £ind corns represent.ative of each of the

i
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