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The dosage effect of Ms'h, when the dosage of the stippled allele

" is held constant at one dose (RSP rT r® kernels), is shown by the colums
headed 1-1, 1-2 and 1-3. vith each of the stippled alleles an increase
in MSt dosage was attended by an increase in frequency of pigmented
spots, RVl showed a linear increase in frequency of plgmented spots
with increasing dosage of ES"‘ , while prst_1 and RSt-2 showed a non-linear
response to dosage of M°%.

. These data show that the three stippled alleles have distinctive
phenotypic effects, and may be further differentiated by characteristic
dosage effects, and response to increasing dosages of the specific
"stippled modifier. '

Table 1. Mean number of pigmented spots per kernel, in a defined area,
for the endosperm genotypes involving combinations of stippled alleles
and the stippled modifier.

Stippled " Dosage of stippled and }_'I.St’ (1)
allele 1-0 2-0 - 3-0 1-1 1.2 1-3 2-1
RS- 63 203 3.9 154 kW85  LT.2 ~ 6L6
%0, 17 +2, 36 H.lh +0. 86 12.94 ¥1.60 .08
RSt.2 0.008 6.2 7.7 552 27,8 w3 L6

+0,08 o3 1,64 *0.80 *0.20 L37 +2,86

RSt 0.3 0.9 holi 9.3 15,3  20.7  17.8
*0. 0k +0,15 0, 29 $0.91 *0.,99 2,51 h.,21

(1) The first digit represents the number of stippled alleles in
the triploid endosperm, the alternative being 1T, The second digit
represents the number of L&_St' elements, the alternative being r_lls’b.

(2) Constitution of these kernels was rstowst_p/rT/rT,
(3) Constitution of these kernels was pstoonst_o /T uSto1 /T ustl,

all other combinations involved the indicated stippled alleles with
Mstol (extracted from rSt.imst-1), .

K. S. McWhirter

3, Paramutability of rf mutants from standard RY.

The standard Br allele, which was first observed to undergo para-
mitation in heterozypotes with 551", mutates most frequently to either
of two types of alleles which are comolementary in phenotype, RE
(colored aleurone and colorless, or green, seedlings) and r¥ (colorless
aleurcne and red seedlings) (Brink; Ouart. Rev. Biol. 35:120-137, 1960).
Eight R€ mutants from standard RY were found to be indistinguishable
from the parent allele in aleurone pigmenting action and in paramta-
bility in heterozygotes with RSV, (Brink et al,, Gen. L5:1297-1312; 1960).
The analogous comparisons between the standard RT allele and its derived
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r’ mutants require the measurement of pigmentation in vegetative seedling
Tissues and are technically more difficult to make. A further criterion
for paramutation at the R locus was suggested by the discovery that RY
and RE alleles which have undergone paramutation in heterozygotes with
RSt have also become weakly paramutagenic. (Brown and Brink; Gen.
15:1313-1316, 1960). Consequently, nine r’ mutant genes were tested

for paramutagenic action following heterozygosity with g?t.

The paramutagenic action of each of the various alleles was tes?ed,
after two generations of heterozygosity with g?t, in heterozygotes with

352, a mutant from standard RF. The following crosses were made:

(1) Bt

(2) EFE?t % 252532

(3) R

(4) 8 x  rTB8

(5) réré x 3r352

(6) rfrf x  ETEE,

(1) =88 x  R'BS,

o 1 t
i gf and r* genes (extracted from heterozygotes with E?t) and the corres-
ponding control.g? and 3? genes (with no history of heterozygosity with

H ESt) were combined with E?z in crosses (1) to (3).' crosses (4) to (7)
ﬂ; are testcrosses of the resulting 5?'352, ngz, gf-@?a, and g?g?a progeny.

3 A comparison of the aleurone phenotypes of the EFE?Eg kernels from

ﬁ; crosses () and (5) constitutes a test for paramutagenic action of the
: r’’ alleles. A similar comparison between grosses (6) and (7) provides
a measure of the paramutagenic action of 5? under comparable conditions.

1 Fifty ngﬁgg kernels from each testcross ear were scored against a
‘ standard set of kernels defining seven pigmentation classes ranging
from colorless (class 1) to self colored (class 7). The data obtained
are summarized in Table 1. Each mean score entered in the table is

’; derived from testcrosses of ten plants.
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The mean scores entered in the bottom line of the table show that
the pigmenting capacity of g? has been weakened in heterozygotes with
RT The difference between ghe scores for the RErfrf testcross kernels
from the two classes of staminate parents is significant at the (0Ol
level of probability. There is no indication of a similar logs in pig-
menting action of RE following association with any of the r' alleles,
as shown in the remainder of the table, The mean scores for the R8r€ré
testeross kernels from the Er'gg staminate parents are actually higﬁér
than the scores of those from rYRE staminate parents for seven of the

. nine mutants. The difference is statistically significant (at the +05
level) only in the case of r' 4O. The basis for this apparent enhance-
ment of RE action is not clear at the present time, but a similar
effect has been noted incidentally in Rr plants in other pedigrees not
involving the ESt allele, An evaluation of the significance of the
effect must await further study,
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Table l. HMean aleurone color scores for l_?._ggggg kernels from the crosses
r8r8e x rf REd and B8 x r'REJ, The bottom line gives the

—

Sorresponding scores from the crosses rfr&e x BF'RES and

rerBe x E'R%

Allele d Testcross parent |
Tested FRE (or R'RY) *'RE (or K RE) P* ‘1
' 30. 5,50 | 5.L9 > 45 1
3 %13 5,67 S5
32 5.5 5,68 L1>P7.05
£33 S.L5 - - 5.55 e3>P7.2
rf 3h S, Ll 5 5k L1>P .05
37 8% R ,1>P>.05
r* 38 5.6k 5, 80 : .1>1>>;05
S r 39 5. 67 5e T ' >.5
r* Lo 5. 49 5.73 .02>P>.0L
RS 5429 5,02 .01 >P >.001

¥p 1p the probability of the mull hypothesis by the t teste

Tt is clear from the data summarized in Table 1 that the rr
mutants, while heterozygous ‘with __S’t' for two generations, have not
acquired the capacity to induce paramutation of RE, to a more weakly
pignenting form, whereas the parent B._r allele has,~ The mitational
events by which the rr alleles arose have, in each case, altered the.
cggacity of the R locus to0 undergo paramutation in heterozygotes with
RS,

R The r¥ mutants differ from the RE mutants, both derived from
standard RF, in this respect.

Douglas Brown






