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a standard pollination technique, experimental design and subsequent
statistical analysis of the data (K), the contribution of the number of
mature egg cells per ear to the variability in the numbers of kernels
per ear per treatment can be discounted. Thus a bio-assay for viable
corn pollen can be developed that possesses only a few restrictions and
provides several advantages over existing assays: e.g. germination of
pollen on agar. Foremost among the advantages is the production of the
succeeding generation., An obvious’ disadvantage for the application of
this blo—assay in some studies is the time required to obtain the data

- and the infrequency with which the assay can be used, However, in

contrast with the other assays available for testing pollen viability,
this bio-assay provides a continuity to the research program.

‘Using this blo-assay, the study of pollen longev1ty was continued
in 1957. The summarized results from these experiments will not be
available until a later date. Of interest, however, was an experiment
involving the cooperation of Dr. Patterson at Urbana, Illinois, and
Drs. Jones and Stinson at New Haven, Connecticut. Pollen, some of
which was previously held at -10°C., was shipped to these cooperators
and was used successfully in effecting pollinations on the female
on51aT x B8, Similar pollinations were made in Ithaca. The seed

" yield from these three locations will be tested in a yield trial in
New York in 1958

" H. 1. Everett
D. B. Walden

2. Digp_zzbutane gs a chem cal mutagen in maize.

Experiments were conducted for three seasons to determine the

possible mutagenic effects of diepoxybutane, GHQ.S,PH - CQ~6‘9H2, on

pollen of Zea mays. (The term "mutation" unless otherwise specified
includes both chromosome bresks and so-called "point" mutations.) Two
methods of treatment were used. In one method the cut ends of newly
shedding tassels were taken from homozygous multiple dominant stocks
and were placed in 0.2 per cent solutions of the chemical for 18 hours.
Pollinations were made on homozygous multiple recessive stocks
immediately following the .treatment. The other method of treatment
involved boring a hole in the corn stalk about four inches below the:
lowest tassel branch, A one dram vial containing 4.5 cc. of 0.2 per
cent diepoxybutane (DEB) solution was attached to the stalk and a
piece of woven glass wicking was used to introduce the solution into
the plants. Pollinations were made for five successive days from each
treated and control tassel

Losses of dominant marker genes in the endosperm of the resulting
kernels were used to evaluate the mutaegenicity of the DEB. All of the
experiments utilized multiple recessive stocks having the chromosome
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nine markers ¢ sh wx or C sh bz wx, all of which affect the endosperm.
“These linked genes were used as materlal well-suited to investigate the
- problem of whether the appearance of the recessive characters. involved
chromosomel deficiency or gene mutation. Since the relative order of

marked loci distal to the centromere in chromosome nine is known to be

‘Wx, Bz, Sh, and I, the position and proportionate number of breaks
within marked regions of the chromosome arm can be determined from the
phenotypic’ appearance of the endosperm. _'Brevakage-fusio’n‘—bridge... cycles
as well as interstitial deletions and end losses were induced frequently
by the treatment. The type and frequency of endosperm deficiencies .
observed are presented in Tables 1'and 2. L el

~ .The extent of dominant marker loss veried from a tiny spot to
the entire endosperm, with all intermediate types oceurring. . losses -
occupying less than.1 /8 of the kernel were not scored since they are .
both difficult to classify and are not markedly increased by the . -
treatment, o S L S

A summary of the 'resiﬁits and cpﬁqluSiqns follows:

1., Diepoxybutane is a powerful inducer of mutant ‘endosperm sectors
in meize. The mmber of kernels showing single or multiple gene losses
was either 10 or 14 per cent in the F4 kernels, depending on the method
of treatment. This frequency is approximately equivalent to that
obtained .from treatment of maize pollen with 1500 r of X-rays in similar
stocks. The frequency of mutation induced by DEB is not influenced by
the year of treatment or stock used. However, the cut tassel method
of treatment resulted in a significantly higher rate of mutant kernels

than the wick method. The wick method has the advantage that a greater
number of mutant kernels is obtained per ear owing to increased seed set.

5. There appears to be no differential sensitivity of maize
pollen to DEB treatment on any of the five days preceding pollen
shedding. R T R

- .3. The two stocks differ significantly in the number of breaks
observed distal to C or I as well as the number observed between Wx -
and the centromere. It is suggested that this may be due either to
sampling error or to differentialh sensitivity of some chromosomal

regions to breakage. . L .

" 4: The distance between marked loci in the short arm of chromo-
some nine as determined by the relative frequency of breaks occurring .
between these loci is very similar to the cytological distances. as "
determired at pachytene. This is considered evidence that. breakage
resulting from DEB treatment is induced approximately at rendom along
the chromosome arm. : : e .

5. About twice as many kerrels had sectors of mutant tissue as
had exclusively mutant tissue in the endosperm. This frequency of




- 2°0 L6SLL 2 - k4 - 8 - - L L oL T®30]
N 20 . LS - €L - 2 - s, - - - 4 LS61 JOTH
L*o - 87slL (4 - - - 2 - - - - - LG61  Tess®my )
2'0 geey 6 - AN L - - I - G 9561 m)  ToIjuop
oL ermL oSl €L Tv8 ¥S 96 0z L YEL Lz WE TeI0l Pusw
g'6 2980l 6%0L 6 909 ‘¥ 9 .9 0. S8 O €& LS6L WM
9'2L 185¢ sy - -y - sz oz oL 7 L. 67 L 8l Telor
L S 29t = L %8 € % L . L € 0 7 Ls6L  Tesser-
6°LL  9Eve . 68¢ £ mmr, b_‘. 9 B € .. . 9¢ L YL 9%61 0D gda ¥2°0
yaespeaTpeieey  ¥eid WS W80 D XA XS XU 953 g T
de4 -wexy  ~Jy  -Wo) §o880] DUW - .BoBs80] (913 Jesl ~ poyle  °38a4f
.. Teop  TIV  SIOW: o -maszeyur  eerodo ‘g-ti-'d Y g
- : o XM US O X XM US O Ul
no.nﬁom oZTBW JO .«aoap.monp mmm .quo .uon N o F @moﬁuﬁ mﬁpo&mowﬁw jueynm Jo moamﬁ&wnm pue o&a *2 oIqQBlL
20 12 9L L 6 - L - - -z € T
Lo, " L - = - - - - - - L LS6L -
20 _R.,mo BN 7 6 R - - - Z ¢ 9561 do.ﬂqoo
€1 Yy ogr oL o oL € 8 4 € 8 § S 9L Tewol
€L o026 ¢ f2L € LS. 2 L € 1L - oL L LT LS6L
8ok ..vrmm bmm.. b €91 w ) z - gL .9 ¢ 8¢ 7 k4 L 9%61. €3q %2°0
oo Beut De30o] Xold XIEEuSL PUSL LUGL I XA X5 Med_sa-us sl 198
S I8g CWeXy - -=JY:  ~uWo) momeH cam A §0850T IBT} ut Surqae;s . JB9K. ‘3B
Telol - TIY edoH ~T38499uL soToho ‘g-'d~d. :
- ~ *poyjem Tessey qmo oyy £q XM 2g UYS I X Xu E ys o ur .
nm.ﬂ”om ezTeu Jo .«aosu.ao&.« g91a pcwo Jed 2°0 hp peonput suredsopue JuUeINW JO Lousnbaay pue odL] *| 9198
> o} »
o L) 4 DY ﬂ HO S
s Qw4 C®.Q M=k wo® L
P Bud B830% - : P ag HL e A o 1w -
,meh,,o,.o. R B SO a 0. cQue 5 YO LY 2 o m.m ‘Bm.v -



22

sectoring is similer to that obtained following ultraviolet treatment - d
of pollen and is in contrast to the results following X-ray treatment - F
of pollen in which-sectoring is rarely. observed. The ratio of fractional
to entire endosperm effects following DEB treatment was not influenced
by the year of experimentation, the stock used, or the method of treat-
‘ment.. The size of mutant sectors forms a nearly normal frequency :
distribution about the center value of one-half the endosperm. The
following factors may be involved in sectoring: (a) If the chromosome
has effectively two strands at the time of ireatment, breaks in
chromatids rather than whole chromosomes would result in sectoring.

(b) If breaks are entirely chromoscmal but the centric and acentric
portions are held together by the matrix until division occurs, a

‘sector would result if following division, one acentric chromatid 3
restitutes while the other-is lost.. (c) Chromosomal instability induced
by the treatment may be involved in sectoring. T : :

A A wwd M TH

6. There is no evidence that DEB markedly increases the frequency
of gene mutation in maize, although the loss of single loci may include
‘ . some gene mutations., Furthermore, the treatment of maize pollen with
i . 'DEB has little or no effect on the Fq plant generation.’ This. is

similar to results following ultraviolet treatment of maize pollen end

l ’ % ’
| ‘is in contrast to the results follewing X-ray treatment in which there
l‘L . is a closé correlation between the frequency of mutation in the embryo’

| and endosperm. The absénce of any effect on the Fq plant generation. -

\\ - .suggests that.DEB will be of little value in:the production of mutations

in maize for plant breeding purposes using the above methods of treat-
\ - ment, However, since DEB is extremely effective as an inducer of gene.
! . mutation in the Neurospora back mutation test and of chromosomal c
I 'deficiencies in Drosophila, there is the possibility that it may. be

I ' effective in increasing the mutation rate in other organisms or in
I

. -

maize embryos under different conditions,

Jean D. Kﬁeizingei -
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We have been doing some preliminary work since 1950 dn a new type

of corn that could be harvested with a combine. In order ‘to geta .
heavy set of ears, we have:crossed our inbred lines with teosinte and

g have backcrossed once to corn, then started a selfing, program., We - .
; crossed about .a hundred lines with teosinte this year to broaden the
progrem. We have also crossed it with all our dwarf types, and with
male sterile and male restorer. We believe that this project has.
merit, and we are going to make every effort to produce an acceptable -

i
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