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Mutation induction for domestication of Cuphea: Effects of gamma rays

Oils of the socalled lauric acid group plants are very interesting
for industries commercially because of their relatively high content of
saturated medium chain triglycerides (MCT), in particular lauric acid
(C12:(>)' Steep melting point curves and low melting points make these
oils particularly suitable as fats for synthetic creams, hard butters and
similar products; sodium soaps of MCT's are hard, stable to oxidation,
and free lathering. Palm kernel oil from Elaeis guineensis Jacq. and
coconut oil from Cocos nucifera L. are the two most important commercial
source of MCT's for the chemical industry. However, because of large
variation in production and price, industries became interested in a
continous supply of MCT's from other species.

The genus Cuphea (Lythraceae) contains a large number of herbaceous
annuals adapted to temperate climate whose seed oil contains high levels
of MCT's. Unfortunately, a common characteristic of the wild species is
seed shattering during ripening. Seed shattering could be due to floral
zygomorphy which causes the placenta to rupture the ovary wall during
development, exposing the seeds; exposed seeds dry and are quickly shed.
Seed dormancy is another major deterrent to the agronomic use of Cuphea•
It appears to result from hard seed coats as well as from physiological
factors and can be effectively broken only by prolonged after-ripening (up
to a year).

Natural genetic variation in Cuphea does not appear to be suitable
for the development of non-shattering types. Therefore, the potential of
broadening genetic variation through mutagenesis (using EMS) was
investigated, first in the autogamous species C. aperta and in the
allogamous species C. lanceolata. and C. procumbens. Mutants having
somewheat improved seed retention were selected from all three species,
however, expressivity was complete only in C. aperta. According to
HIRS1NGER and RoBBKLEW, the autogamous species C. tolucana Peyr. (n=12)
and C. wriRhtii A. Gray (n=22) would be more promising candidates than C.
aperta for domestication: Both are characterized by erect growth, a high
number of fruits which are generally borne on the upper portion of the
plant, surplus space in the fruits (enhancing the chances of developing a
non-shattering type), and lauric acid yields (as a percentage of total
seed fatty acids) of 63.3 and 53.9%, respectively. C. tolucana is a
diploid whereas C. wriahtii may be an allopolyploid.

Therefore, in a new series of experiments, dry seeds (2% moisture) of
Cuphea tolucana and C. wrightii were exposed to 0 to 30 kR of gamma
radiation. After irradiation the seeds were hydrated in oxygenated
water. Responses of both species were curvilinear but C. tolucana was
considerably more sensitive to gamma radiation than C. wrightii. The
range of exposure causing 40 to 60% plant height reduction was
approximately 5 to 8 kR in C. tolucana and 9 to 17 kR in C. wrightii. In
a second experiment under the same conditions, C. tolucana was exposed to
levels of 0 to 12.8 kR and C. wrightii to levels of 0 to 60 kR. A 50%
plant height reduction was caused by 10-12 kR in C. tolucana, and between
11 to 18 kR in C. wriRhtii. Results of both experiments are consistent
with the experience that chromosome number and tolerance to radiation are
positively correlated. For large scale mutation breeding work, the
appropriate gamma ray doses should be 8-1.2 kR for C. tolucana, and between
11 to 18 kR for C. wrightii.

(Contributed by T.A. Campbell, Plant Sciences Institute, BeltsviLle
Agricultural Research Center, United States Department of Agriculture,
Agricultural Research Service, Beltsville, MD 20705, USA).

11


