ly to the
rials,
inequal
above

1 to the
ending
beral

18is

-for

Lééy

ere
e a

ntrations, Bk

was
]

higher

ion

of

he soil
nodes
L stem
. above

»be

:sents
Ilowing

ment

nts

tervals

~ Table 1. Continued.

_ #Significant at the .05 level.
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pnalysis of Variance

~Source éf Variation - ,y‘v. bd,f."ll | . s _ ”7  . M.S.
Totel - . .20 . . - 2383
Between treatments =~ - - 6 1396 L 2,319%

D. E. Kratochvil -

TEXAS AGRICULTURAL EXPERIMENT STATION

College Station, Texas -

1. Maize-Tripsacum hybrids.’

Hybrids between Texas inbred 203 and'diploid Iripsacum dactyloides
backerossed to inbred 203 for five generations are under study, and the
results obtained thus far are different in certain respects from any
yet reported. Two related groups of “the hybrid derivatives may be -

‘recognized on the ground that the phenctypic differences between them

are significant for certain characters. Ope,peculiar fgature‘qf both
groups is that, in spite of their being fifth generation backerosses,
above 99 percent of the plants are cpmplete}y ppllenvsterile and about

90 percent ovule sterile.

Although most of the work done to date is genetidal'in*nature,‘
eytological examinations have been made on about half.of the nearly
sterile Bz plants of each group, and every plant examined was found

" %o have an extra chromosome. Many of them also showed a chromatin

tie and occasionally other irregularities. ‘The plants of inbred 203

used in the work contained no B-chromosomes, and the Iripsacum had

"only the usual 18 pairs, characteristic of the diploid forms. Much
- additional cytological work-is needed, but a tentative .conclusion that

most or all' of the nearly sterile plants are 2n+l is justified.

2. ~g§§raé£efé-of hybriﬁ derivafivés havigg'ohlz inerd'ZOQ in_their
maize ancestry.

, In 1955, 45 By plants which had inbred 203 as their only source of
maize ancestry were grown to maturity; in 1956, 290 By plants; in 1957,
84 Bs plants. Of these 419. plants only three. had fertility approaching

normal. These three plants produced pollen in abundance, and their.
ears were approximately filled with grains. However, their pollen,




_ completely pollen sterile and about 90 percent ovule sterile.
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including that of the 84 progeny of two of them, was from 25 to 50 per-
cent defective. '

Most of the nearly sterile plants have less vigor than inbred 203,
but they are strong enough that with only standard nursery care there
is 1little or no danger of losing the stocks. Data have been recorded
on 17 characters by which comparisons can be made in all combinations
between inbred 203, S4 progenies of two of the almost normally fertile
hybrid derivatives and the two groups of nearly sterile hybrid deriva-
tives. Both the hybrid derivatives and their Tripsacum ancestor are
smaller plants than inbred 203, and most of the measurements taken on
them result in lower values. But there is a mere possibility that this
tendency in the nearly sterile dérivatives is simply a component of their
general lack of vigor, attributable to the 2nt+1 condition rather than
to particular genes on the extra chromosome. For the time being, there-
fore, the data to be presented will be restricted to a few selected
characters which would not be expected to respond, as they have done,
to a mere decrease in vigor. Before presenting the data, a few notes
of explanation are needed on the pedigree numbers in use.

Inbred 203. Isolated about 25 years ago for agronomlc use; con-
tains but little genetic variability.

11a and 11b, The two main groups of nearly sterile derivatives of
a 203~-Tripsacum cross, backcrossed to 203 five times prior to 1957;

5601 - An almost normally fertlle sib of 11a, few, if any, of the
Sq plants with an extra chromosome; ears normally filled w1th gralns,
but pollen 25 to 50 percent defect;ve. .

5602.' Simllar to 5601, except that 1t is a sib of 11b

Nerve indices shown in the tables are numbers of nerves in the
leaf blade per inch of w1dth, with the measurements taken to the nearest
1/8 of an. 1nch

Mean values for. three plant characters of Inbred 203 and of two sterile
derivatives of inbred 203 x Tripsacum dactyloides (2n), third and fourth
backcrosses to 1nbred 203; all comblnatlons compared.

» s No. rows alicoles ,Leaf length/width . Days to maturity
Pedigree By - ‘ ’ ' ' '

203 . 648, 6.3byy  7.65 7,83y 1191** 1061** f ;
Tta 438 4.3 7.60 . 8,97 1321.9 120 2.0 =
203 6. 48 ‘6'36** 7. 65 7 83 1191 B 10613**

b _438 4.18"

J9 58 '9 48" ~126 0.4 122 0.5

~ #% Differences between means 51gn1flcant at the W01 1eve1.

1 Age at which gll plants of inbred 203 were mature.
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Y
= Table.continued.
03, = J— —— -~ 1
] - Pedt "~ Yo. rows alicoles  leaf length/width  Days to maturity L
f_ 11a | 4a38 413 T.60,, 8,97, 132, 120,
11b 438 4,18 9.58 9.48 126 122 |
| . ! ‘
1 - . 4 |
1is - © #% Differences between means significant at the .01 level.
their N - % Differences between means significant at the .05 level. ‘
re- Mean values for four plant characters of inbred 203, of two almost §
1 " normally fertile derivatives of (inbred 203 x Iripsacum dactyloides~2n)
, 4 x 203, and of two nearly sterile derivatives of inbred 203 x Tripsacum
] = dactyloides-2n) x 203s. -
E P No. rows ‘ leaf Nerve Days to
] u ﬁedigree " alicoles  length/width index = maturity
|| 203 5.9, 7.36 5 © 105,
of | 5601 6.30 7.52 5.59 108
f“ 203 5.9 736, 541, 105
; 5602 5.81 8.64 5.78 107
e L , _
203 5.9, - 7.36 5.41 .. 105
e aa9™ r0us™ 0 b 119
203 5964, - T.36,, 5041 4y 105
] 11b 391 9.5 | 6.52 110
st R 5601 6,30, TS24 559 . 108
= 5602 5.81 8.64 5.7 107
o 560 6,30,  7.52,, 5.59 108
le e 419 1045 6% 119"
5601 6.30,, = M52, 5,59 - 108
- b - 3.9 9™ 6.52"" 110
= 5602 5.81 8.64 5.78 107
- | 0 e 4197 10,45 6.98"" 119"
* i : 5602 5.3&‘ . 8.64 . “ 5.78 - 107
0 b 3910 9.52 | 6,52 110 |
:- u “ 11a 4.19 10.45 6.98 19
> E | - 11b 3.9 * * i

#% Differences between means significant at the .01 level. |
# Differences between means significant at the .05 level. |




. The results shown above are regarded as conclusive evidence that
the differences between the 11a, 11b clagses and inbred 203 are.-real.
Although no comparable data are given for the Tripsacum parent of these
derivatives, it is common knowledge that their deviations from inbred
203, as shown, are consistently in the direction of diploid Iripsacum
dactyloides. s T b o o

Also, the deviations of 5601:and 5602 from inbred 203.are statis-
tically significant for certain characters, but. the significance is less
pronounced. In all such instances except one, these deviations are again
in the direction of Tripsacum. - The exception is number of rows. of ali-

- coles, 203 ys. 5601, Bs, which is undoubtedly explainable by the known
" fact that inbred 203 ¢ontains a. little genetic variation for this -
character, . S R

3. QOccurrence of genes_for: sugary and wh;té cob_smong_the hybrid
derivatives. = T o - -

: The endosperm of inbred 203 is starchy and the cob is red. The
endosperm of Tripsacum also is starchy in phenotype, and the rachis
might be classed as white (at least without red. pigment).

In 1955, one ear of each of 31 multiple-eared BB plants of 11a and
11b was outcrossed to homozygous suq maize stocks, and five plants
distributed among the two groups produced a total of 29 grains classi-~
fied as starchy and 31 classified as sugary. The two types of grains
were extremely difficult to classify, however, because most of them

" which showed any similarity to sugary had lobes of starch, and many
_which finally were classified as sugary were primarily starchy with a
minute area of sugary endosperm at the apex only one to two millimeters
in dismeter. . ’ T

: The su pollen applied to six of the 11a and seven of the 11b plants
was also pure for white cob. The .offspring of six of the 11b plants
segregated for white cob, but none of the 11a offspring segregated. In

1957, several hundred Fq plants resulting from outcrosses of 11a with
a white~cob stock were grown, and no white-cob plants were among them.
It may be concluded, therefore, that the gene for white cob was present

. in 11b but not in 1la. o : '

. Before making eny attempt to explain the origin of the genes for

' sugary and white cob in these stocks, the chance that they entered by
accidental contamination should be dealt with.. The probability of

_ contamination is reduced to nil by the following facts: These hybrid
derivatives did not produce silks until very late in the season; the
Fy and the first two backeross generations, in particular, never pro-
duced their first silks until the other maize stocks had finished
shedding pollen. The sweet corns planted in this area‘are,eVen earlier
than the other types, and they were approaching maturity when silks of




