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1. EEW endosperm mutant tentatively designated opaque-4.

An opaque phenotype endosperm nutant has been jgolated from
an "exotic" composite. Negative allele tests have been ob-
tained with du, h, bty bt 297 (<1 and ae. Also, it does
not show the fioutry p%enotzpe osage effect. Analyses‘show
that it 1is normal in amylose 1level and 1n lysine content.

Paul L. Crane

5. 1Induced mutation rates produced by treatments with four
alkylating agents to the proembryo of Zea mays L.

The study reported here involves the use of seedling marker
genes Ig and Gl, at positions 11 and 50 1n the short arm
of chromosome ?‘gnd g, at position 7 in the short arm of
chromosome 9 as & syst%m of testing and comparing the
mutageniclity of ethyl methanesulfonate (EMS), diethyl suf-
fate (DES), ethylenimine (EI), and diepoxybutane

zreatments applied to the proembroyos of maize.

Homozygous 1& glos Igs C Shy Bz Wx female stocks were crossed
with homozygous LE_ Gls, 8> & Sy 22 .=

proembryos 24 and LB hours gfter %ollination were treated

with 20 ml solutions of one€ of the four alkylating agents.

The treatment concentrations for each of the agents were as
follows: EMS-0.2, 0.1, and 0.01653M; DES-.045M; EI-0.2,

0.1, and 0.05M; and DEB-0.01, 0.005, and 0.0025M. As &
control, deionized glass—distilled water was used.

solutions were freshly prepared in deionized glass—distilled

ly to allow one TO wrap absorbent cotton around the ear.

The ear shools were soaked with the sreatment solutions and
covered with a bag. The cotton swab was allowed toO remaln
for 2 hours and then 1t wasS removed. The ear was thoroughly
washed with deionized glass-distilled H,O, the husks were
closed back around the ear and held by %ubber bands and the
ear was covered with a bag.

The mature ears were scored for genetic 1osses of partial
and whole endosperm and seedling markers and are shown in
table 1. This communication reports only the results of

the pooled genetic 1osses of seedling markers. The mutant
phenotypes were scored in seedling material from the firs®
through the sixth leaf stage. lany seedling mutation events
were also scored as Vvery minute streaks of recessive tissure
in addition tO those partial events which were 1/2, 1/%,
1/8, 1/16th part of the seedling leaf.
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Pooled seedling mutation rates followlng treatment of mailze
zygotes and proembryos o5 and 48 hours after pollination by
EMS, DES, £I and DEB.

Age of
zygote
or .. a
Treat- Chemical proembryo No. of Total Limits—
ment conc. (M at seed- mutation .05
No. treatment 11nGS rate % level
(nrs.)
1 EMS 0.2 2u 280 e/ 23.27-32.37
2 EMS 0.2 43 72 28* 18.06-39.62
% EMS O.1 24 1100 25* 22 .2%=-27.37
4 EMS 0.1 48 756 1%* 10.47-15.56
5 EMS 0.01655 24 1685 5* 3.57- 5.02
6 EMS 0.01655 48 561 7* 6.07- 8.98
7 DEB 0.01 24 220 10* 6.40-14.75
8 DEB 0.01 48 77 6 o.14-14.56
9 DEB 0.005 24 246 7* u,40-11.00
10 DEB 0.005 48 191 5 2,54- 9.41
11 DEBR 0.0025 24 450 5* 3, 46— 7.84
12 DEB 0.0025 48 167 5 5.,49-10.00
1% D—H2O - 24 2738 ) 2.13- 3.38
14 D—H2O - 48 697 4 o, 46— 5.42
15 DES 0.045 24 691 10* 7.48—11.99
16 DES 0.045 48 275 o 5.69—12.70
17 EI 0.2 24 588 6* 4.19- 8.19
18 EI 0.2 48 1%% 10 5.74—16.68
19 EI 0.1 24 861 2 1.52- 3.71
20 EI 0.1 48 217 5 2.56- 8.88
21 EI 0.05 24 315 0 0- 1.17
22 EI 0.05 48 50 0 0- 7.%8
a/ Calculated according to Stevens, 1942.
z/ Mutation rate exceeds respective aged control at .05 level
of significance.
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Bnohyl meuhunesulfonatc produced the greatcst seedling muta-
tion yleld (P8%). The 0.2H EMS solutions applied O both
o) and /18 houl o0ld proembryos yielded 7 to 9 yimes thelr
respective D-I,0 controls and about 5 times the treatments
which gave the“highest rate of loss of genetic markers in
each of the DES, BI, and DEB chemical treatments. The lat-
ter treatments were 2 to 3 times greater in mutation yield
than their respective controls. A1l of the EMS and DES
greatments were significantly better than control when
applied to both 24 and 48 hour old proembryos. However,
the DEB solutions at all concentrations used were only
significantly greater than control when applied to the 24
hour old proembryos. The 0.2M solution was the only EI
treatment which was significantly greater than control.
With the exception of the 0.1M EMS treatments, there were
no significant differences 1n mutation yield between the
o4 and 48 houTl old proembryos treated with the alkylating
agents at each of the treatment concentrations. For each
of the chemical treatments where there was & concentration
gradient, in general there was an jpcrease in the rate of
loss of genetic markers with an increase in concentration.

1t was particularly noted that EMS produced a high propor-
tzion of 1/2 to 1/16th part 1eaf sectors showing the
genetic 10ss for 1g&. and Gl in addition to the small
streaks. The large% sectoré produced in proembryo treat-
ments encourage the use of ghis type of treatment for
screening for true gene mutations since the chance of
survival against diploidal elimination of mutant sectors
seems greater. The induction of several single locus
whole seedling matations by BMS for eitheT Xg% or Gl, and 3
multiple locus whole seédling mutants for bot Xg'—ﬁﬁ
strengthens the suggestion that perhaps EMS is producing
vyrue' gene mutations at the substructural jevel of the ‘
chromosome. i
D. V. Glover !

z, Further tests for the jocation of small plant (spl)
on chromosome o.

The location of & small plant (spl) character has been
shown to be on chromosome 6 near the Y locus (MGCNL 39:152,
1965). Further evidence that it is on chromosome 6 comes
from the following testecross data in the presence of a

series of waxy and chromosome-nine translocations.

Small plant (spl) mutant stocks were crossed to stocks
homozygous for the waxy narked chromosome—nine trans-
locations. The F, plants were backcrossed to a small plant
waxy line. The starchy and waxy seeds from each trans-
location CrosS were planted out separately and the plants
were classified for small plant (spl) segregations. A chi-
square test for independence, utilizing fourfold con-
tingency tables with one degree of freedom, was used to

determine if the populations from the two classes of seeds






