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COLD AND HEAT TOLERANT HEXAPLOID COTTON

H. Muramoto, R. Sherman, C. Ledbetter, and J. Johannsen

One of the ways of extending the growing season for cotton is to plant early. With this in mind,
a cold tolerant cotton was developed. This cotton was bred by crossing G. hirsutum X G. sturtianum and
doubling the chromosome number of the hybrid with colchicine as shown in the following diagram:

G. hirsutum X G. sturtianum

(2n= 4X =52) Tetraploid (2n= 2X =26) Diploid

AADD C1C1

A D Cl Triploid (n=3X=39)

1

Colchicine

Hexaploid AADDC1C1 (2n=6X=78)

The reason G. sturtianum, an Australian wild lintless species, was selected as one of the parents
is that it is reported in the literature to be one of the most cold tolerant of all Gossypium species.

Field observations made over the years show that a mild killing frost would not damage this cold
tolerant hexaploid cotton. After a frost has killed all commercial cultivars in the field, only the
rows of hexaploid cotton remain green. Selection in the population of cold tolerant lines has contin-
ued for over a decade and progressed to a point where fertility and yield have improved considerably.
Some highly productive plants have been selected, and seed increased for yield tests.

To hedge against the possibility of selecting for cold tolerance alone and no heat tolerance,
selections made in Tucson were planted in Yuma to select for heat tolerance. By alternating the site
for selection, we have selected plants that are both cold and heat tolerant.

Fiber properties as measured by length, strength, and fineness of our cold and heat tolerant plants
have improved with each selection cycle. Fiber strength in the hexaploid has always been good, and we
have plant selections that have extremely strong fibers. Fiber fineness, as measured by the micronaire,
is good with most selections in the range of 4.50 micronaire readings.

Fiber length has been our major problem, and selection pressure is toward longer fibers. The dif-
ficulty seems to be because the diploid parent had no fibers and made no contribution toward fiber
length. The hexaploid before selection had fibers shorter than one inch. Gains have been made in the
past few years, and plants with fiber length longer than one inch have been selected.

One unusual trait of the hexaploid is delayed gland development. The seed of the hexaploid is
glandless, with the glands developing after germination, and the plant having normal glands. To main-

tain this glandless seed trait, each plant selection is examined by cutting the seed to score them for
gland characteristics. This unusual gland characteristic was transferred from G. sturtianum.

MORPHOLOGY OF CADUCOUS BRACT HEXAPLOID COTTON

R. Sherman and H. Muramoto

Observation in the population of caducous bract hexaploid cotton plants showed that most progenies
varied in the time of bract drop and plant morphology. Bracts were observed to fall before anthesis to

some well past anthesis. Morphology of these progenies also varied from those which look like G. hirsu-
tum to those resembling the wild lintless diploid species, G. armourianum.
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