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ANOTHER CASE OF RECESSI VE | NHERI TANCE OF YELLOW COTYLEDON COLCR

Marx, G A NYS Agricul tural Experiment Station, Geneva, NY USA

Seventy-two years ago 0. E. Wiite reported a case of recessive in-
heritance of yellow cotyledon color (4). The variety 'GColdkonig" was a
common parent in all the crosses that produced this unusual pattern d"
i nheritance; crosses in which Gol dkonig was not a parent gave the typical
ratio of 3 yellowto 1 green. To explain his findings, Wite postulated
the interaction of three loci: Y G and |. (the latter 1is the
still-accepted locus residing in chronosonme 1). Wite's schene did not go
unchal | enged, however. Wellensiek, for one, noted that because Wite pro-
posed the universal presence of Y, the very existence of Y could not be

dermonstrated (3). A few years later EE Nilsson (2) reinvestigated the
matter in depth and interpreted his own and White's results as an interac-

tion of just two loci, | and Q The chlorophyll defect conferred by
recessive o affects both the whole plant and the cotyledon, and the com
bination i o results in cotyledons that appear yellow rather than green,
i.e. o0 is epistatic to i. Consequently, White' s synbol Y was declared

invalid and his synmbol G was regarded as a synonym of O (I).

In 1977 | scored several field-grown F2 popul ations from crosses
made for the purpose of studying flower color variation. The parents of
these crosses were inbred lines derived fromearlier crosses, the cotyle-

don color of the fenale and nal e being green and yel l ow, respectively.
Seeds borne on F1 plants (i.e. F2 seed) were both yellow and green,
with yell ow predom nati ng. Al t hough flower color was of prime interest,

the progenies were classified for several characters, including cotyledon
color. Most of the F2 plants that segregated for cotyl edon color showed
the wusual ratio of yellow to green, but in some plants there were nore
green seeds than yellow. Table 1A presents the nunber of yellow and green
seeds observed in several of these exceptional F2 plants.

The distinction between yellow and green was very clear in nost
cases, but because the plants were grown in the field there was the possi-
bility that the yellow seeds in the mxture of green and yellow resulted
from bleaching or from some other cause. Another possible conplication
was the fact that the F2 popul ations exhibited partial sterility, only
about a fourth of the total being fully fertile. Still, the seed yield of
nost plants was good.
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Table 1. Distribution for cotyledon color in certain F, plants derived from
an | x i cross and the progeny test results of selected F, seeds.

A Number of seeds with green and yellow cotyledons in each of five
different F, plants grown in the field.

F plant nuner Geen Yel | ow

B277-492-(2 0 5
B277-495-( 2 39 13
B277- 495 31 12
B277-501-( 3 % 15
B277-513-( 9 5 8

B. F3 progeny test results fromgrowing ten green and five yellow seeds from
each of the first four F, plants listed in A above.

Nurmber of seeds with green or yellow Nunmber of seeds with green or yellow
cotyledons in 10 F3 plants derived cotyledons in 5 F3 plants derived
from 10 F2 seeds with green cotyledons from5 F2 seeds with yellow cotyl edons

F, plant nunber Geen Yellow Total F? plant nunber Geen Yel | ow Tot al
C377-198- (1) 21 0 21 C377-198- (11) 10 3 13
(2 22 0 22 (12) 17 6 23
(3) 17 0 17 (13) 20 7 27
(4) 22 0 22 (14) 13 3 16
(5) 26 0 26 (15) 19 3 22

(6) 33 0 33

(7 27 0 27

(8) 20 0 20

9) 19 0 19

(10) 21 0 21
C377-199-(1) 17 0 17 C377-199-(11) 20 2 22
(2 27 0 27 (12) 16 4 20
(3) 28 0 28 (13) 3 22 25
(4 22 0 22 (H) 19 6 25
(5) 21 0 21 (15) 24 8 32

(6) 21 0 21

(7) 22 0 22

(8) 36 0 36

(9) 21 0 21

(10) 32 0 32
C377-200- (1) 21 0 21 C377-200-(I1) 18 1 19
(2 16 0 16 (12) 18 2 20
(3) 18 0 18 (13) 19 1 20
(4 13 0 13 (14) 17 9 26
(5) 26 0 26 (15) 18 1 19

(6) 24 0 24

(7) 17 0 17

(8) 19 0 19

(9) 19 0 19

(10) 19 0 19
C377-201-(1) 28 0 28 C377-201-(11) 8 13 21
(2 21 0 21 (12) 12 5 17
(3) 19 0 19 (13) 16 5 21
(4) 29 0 29 (14) 14 3 17
(5) 22 0 22 (15) 16 5 21

(6) 22 0 22

(7). 23 0 23

(8) 24 0 24

(9) 26 0 26

(10) 32 0 32
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Table IB presents the progeny test results from four F2 segregants
exhi biting anomal ous yellow/ green ratios. In each case ten green and five
yellow seeds were progeny tested in the greenhouse in the fall of 1977.
The F3's showed little, if any, evidence of sterility and the yield per
plant was typical and satisfactory for greenhouse plants grown under high
density and was sufficient to determine their underlying genotype.
Bleaching is not a problem under glasshouse conditions. Wthout excep-
tion, the ten green seeds progeny tested from each of four F2 plants

bred true for green. It was the yellow seeds that segregated, but in
general they produced nore green than yellow seeds thus repeating the
unusual segregation ratio resembling 3:1 or 13:3. However, in a few in-

stances the distributions appear to be non-Mendelian. Al though the data
presented suggest that the green segregants do not segregate further, a
few F3 segregants were advanced to the F4 and one such F3 with green
cotyledons gave rise to an F4 with 12 green and 1 yellow. The vyellow
seed was not progeny tested.

The F3 progeny tests leave Ilittle doubt that the unusual
green/yellow distribution In F2 was real and not due to seed bl eaching.
Oh the other hand, the distribution patterns in F2 and F3 do not
appear to be attributable to a phenonenon like that found in Gol dkonig,
si nce, if that were the case, the yellow seeds would not expected to se-
gregate further.

The observations presented here may represent a novel case of reces-
sive yellow, one that mght he worth pursuing further. To do justice to
the study, however, a detailed and possibly lengthy investigation would be
required. Whet her the partial sterility or poor seed set found in the
F2 populations is relevant to the outcome, whether ganete elimnm nation,
genotypic instability, or some other factor may account for the observa-
tions remmins to be determned. Remmant seeds of the progeny tested
fa's and the progeny tested F3's thenselves are still available should
sormeone wish to investigate the matter further.
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