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'.'rmi:;;&n?ton IMPROVING HIGH-LYSINE POPULATIONS OF MAIZE !

" Paul L. Crane 2
ABSTRACT

g Thia method combines half-sib selection for yield and S; selection

-
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for more -vitreous- endosperm and high levels of lysine. One begins with

a sample,of ‘ears from an ogagueéz population with ample genetic vari~

' abiIiEy;” Seed’ from each ear is used as one entry in a yleld trial at

thrae locationa and fot cne correaponding row in the breeding nursery.
Plants" in the 'tows of the breeding nursery are self-pollinated. Fami~-
lies arg selected on the basis of the yield trial. Within selected

families, selection is for more vitreous kernels and higher lysine.

Additionél“ihdeilwordb: " Zea mays L., protein quality, selection,

opaque-2, modifier genes.

1 e P LT . e ee
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|that some of these modifiets- have little if any effect on lysine levels
|and nutritional quality, but others cause a reversion to near normal,

‘ Simultsneous selection for yield. vitteous kernels and high lysine

A ’huinb'et of different recurrent selection procederes have been
p'roposed for the iﬁprovement of populations of maize (Zea M L)
A summary of these procedures and the expected gain from each was
presented S‘yllEmpiSé. Gardner and Compton (2).

In 1'964.' Mertz, Bates and Nelson (4) reported the effect of the
gene gp_g_qgg_-z on the nutritionsl quality of msize protein. Numerous

3 -.-l qrmeeay asises bRkt
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subsequent studies heve confirmed the reduced zein levels, increased

lysine and tryptophan levels, and improved nutritional value to humans
and otl.\e'r‘- tifdt\teminent animals, This was reviewed by Harpstead (3).
chever; 'n‘xo!st M-Z verieties and hybrids developed to date compared
to their no';rms'l'comterparts tend te be lower yielding, more susceptible
to ear rot, higher in moistere content at harvest, with relatively
soft, "chalky" endospem vhich may contribute to harvesting, storage
and handling problems. This soft endosperm is also a major barrier to
acceptance in areas where people are accustomed to flint and semi-dent
types -of ‘maize-(5)+-

The existence of modifying faetots which reduce the soft, chalky
characteristics and contribute to a more dense and vitreous kernel have

been noted in a number of maize populations (1), It has also been found«

.

levels sppeets to be the most prssising epprosch.
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The breeding scheme outlined here combines half-sib family
selection for yield (and/or other important agronomic traits) and S
seiection for more vitrebus endosperm type and higher lysine level.
Only two generations are reqqired per selection cycle so that with a
winter nﬁrsery, a cy;Ie may be achieved every year. The general method
might be best illustrated by the following specific example:

1. A random sample of 192 ears 13 chosen from an intermating

.._-..r‘. ~¢ﬂ..d ,-,....‘..4.. L TIN s tia we

: waopulation homozygous for opaque-2. Each ear will

" become an entry in a yield trial with one replicate
bianted in each of at least three locations distributed
in the region for which adaptation is desired.

2. A 14 x 14 triple lattice design is suggested with plot
size and shape conforming to the individual researcher's

-uéﬁal system. The original population and three
lopaliy adapted hybrids or varieties are used as checks.
Any normal (non-opaque-2) checks should be carefully

"= detasseled just prior to pollen shed.
3. One 20-plant row from each of the 192 ears is also
planted in the breeding hursety. Twelve to 15 selected
plants are aelf-pollinéted in each row soléhat 10

ears can be harvested and dried.

4., The best 48 families (25%Z) are chosen in the yield trials.

From each of the corresponding 48 rows in the breeding nursery,

4 ﬁelf-pollinated‘cara with the most vitreous kernels
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E f’v»fnlre visually selected.
0 $.,;A‘sanp1e of each of the selected ears is analyzed for
| lysine (or tryptophan) and a short row of each (5 to
. 9. plants) is plantedvin Ehe wvinter nursery. The
'anaiyaes mu;t be completed before pollination, Of the
4 iowa representing each of the 48 families, the 2
with lower lysine ate eliminated from the wintery

- alh ...-“.u prmsgmae ..u, AL RECRE e

“mnursety. The reseatchet may wiah to eliminate a

" few families entirely and compensate from other
i ‘families;' The'réﬁaining families are inter-pollinated.
6. At harvest of the winter nursery, 2 ears a;e selected
from eacﬁ of the remaining 96 rows and the next cycle
initiated with these 192 ears.
Obviously the system is quite flexible, The basic number of

families and number of testing locations may be changed. The selection

.|intensity may be varied based on the yield trials, the visual selection

for..vitreous..type..or. the lysine analyses, However, the final number of
families and. ears selected in each cycle should be great enough to

avoid rapid;loda-qf variability and ex¢essive'1ﬁbreeding.



http:for,.vitreous..type..or

!

W O3 0NN W N M

DU A T T T T =
&-qrqwoxoooqmm'i'—ﬁmﬁs

1,

2,

REFERENCES

Bauman, L, F, and Harold Aycock. 1970, Selection for modifier

genes to improve performance of opaque-2 genotypes. Proc. 25th

.

Ann, Corn’ ard Sorghum Res. Conf. Chicago, Ill. p. 139-143,
Empig. L. T., C. 0. Gardner. and W, A, CQmpton. 1971,

.~,.....4 “gemesman, e O T R T Rt

Theoretical ga:lns for different population improvement procedures,

3.

be

5.

Nebr. Agric. Expt. Sta, Publ, MP26 p, 1-22.

Harpstead, Dale D. 1971. High lysine corn. Scientific American
225: 34-42, )

Mertz, E, T., L. S, Bates, and 0. E, Nelson. 1964, Mutant gene

that changes protein composition and increases lysine content of

' maize endosperm. Science 145:279-260,

Pinstrup~Anderson, Per. 1971, La ( ribqidad de introducir

maiz opaco-2 para el consumo humano en Colombia. C.I.A.T. Folleto

...Tecnico No._l._pp. 47..



http:No._...pp

