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ABSTRACT

The adherent seedling leaf mutation in Coix aqllatim Roxb. and C.gigarltea Koen., and lazy
growth habit mutation in the latter species are under the control of recessive genes
designated as adl and lah, respectively. The allele for adherence is common to both the
species. In C.gigalltea, adl and lah showed independent assortment.

Key words: Coix gigantea, C. aquatica, adherent seedling leaves, lazy growth habit, mutations,
genetic analysis.

Although considerable cytological work has been done in different species ofCoix, there
is little information on the genetics of several morphological variants found in its
populations. Earlier work pertairiing to the genetic analysis of mutants is limited to (i)
seedlingbase and style colour [1], gynoecious and malesterile phenotype [2] in Coix aquatica
~oxb., (ii) solidity of fruit cases [3], seedling base and style colour [4, 5], leaf hairiness [5],
and stylelessness [2] in C.lacryma-jobi L., and (iii) plastid mutations [6,7] in these two species
and in C. gigantea Koen.

Two morphological mutants, adherent seedling leaves in C. aquatica and C. gigantea and
lazy growth habit in the latter, were isolated and their genetic behaviour is reported.

MATERIALS AND METHODS

Coix is monoecious and naturally cross pollinated. In the first selfed generation of C.
gigantea obtained from the Western Ghats, adherent seedling leaves in one case, and lazy
growth habit in another were found. Adherent phenotype was also located in one seedling
in C. aquatica in the fifth selfed generation of a mixed population. Selfing of the mutants was
done by enclosing the whole plant in a muslin bag. For genetic studies, crosses were made
by enclosing the two parental plants in the same muslin bag with regular removal of
staminate spikelets in the intended female parent so that crossed seed could be harvested
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from the female plant. When the lazy phenotype was involved in crosses, it was invariably
used as the female parent.

RESULTS

DESCRIPTION OF THE MUTANTS

Adherent seedling leaves. The distal portions of 1st-4th leaves were adherent and as the
subsequent leaves started emerging, adherence became gradually free and further growth
of the seedling was completely normal. Some variations in expression of the character were
also found. In some only the first three leaves were adherent, in others only 2nd and 3rd
leaves were involved, in some others the first three leaves in one group and the next three
leaves in another group showed adherence, and rarely adherence persisted even after
transplantation until the emergence of the 8th leaf and formation of one or two tillers.

Lazy growth habit. The growth of the primary culm and the first few tillers was normal
until about the emergence of 10th leaf in the former. Subsequently, both the main and
secondary culms took an angular curve and growth continued in a horizontal instead of
erect manner. The same growth pattern occurred in the subsequent culms, also resulting in
radial spread of the culms parallel to the soil. Such culms required some force to lift them.
The distal portions of the culms, however, were somewhat recurved upwards and showed
some ascendance in growth, as a consequence, the heightof the plant from the ground taken
at the highest point was less than 0.65 m while the normal plants grow to a height of 2.5-3.0
m. The culm length in the fully mature lazy plant varied from about 2.50 m (early culms) to
0.50 m Oater culms). Variation in the expression of the lazy character in the segregating
progeny was only in the extent of curvature of the main and early culms towards recumbent
position.

INHERITANCE

Both adherent and lazy phenotypesbehaved as monogenic recessives. In C. aquatica, the
adherent mutant when selfed produced only adherent seedlings (122 seedlings). In normal
Xadherent crosses, all the 22 FI seedlings were normal, in F2 123 normal and 31 adherent,
and in the testcross progeny 82 normal and 67 adherent seedlings were obtained, giving a
good fit to 3:1 (P > 0.2) and 1:1 (P >' 0.3) ratios, respectively. In C. gigantea also, adherent
plants produced only adherent seedlings on selfing (64 seedlings), the FIS (34 seedlings) of
the crosses between normal x adherent were normal, F2 segregated into 42 normal and 11
adherent (3:1 ratio, P > 0.2), and testcross progeny into 22 normal and 19 adherent seedlings
(1:1 ratio, P > 0.5). The allele is designated as adl.

Interspecific FI hybrids (14 seedlings, 2n = 15) between the adherent mutants of C.
aquatica (n=5) and C. gigantea (n = 10) were always adherent, which indicates that the
adl allele is common to both species.
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The lazy mutant (76 plants) of C. gigantea bred true. The 32 FI plants between lazy x
normal had normal growth habit, while the F2 progeny segregated in to 108 normal and 33
lazy (3:1 ratio,P > 0.8), and the testcross into 22 normal and 26 lazy plants (1:1 ratio, P > 0.8).
The recessive gene is designated as lah.

In the study of combined segregations for both genes in the lazy x adherent crosses, the
98 FI plants were normal, and the F2 and testcrosses segregated into (i) normal seedling
leaves and normal habit, (ij) normal seedling leaves and lazy habit, (iii) adherent seedling
leaves and normal habit, and (iv) adherent seedling leaves and lazy habit in 55,24,16 and
7 plants, and 18,26, 17 and 21 plants, fitting to 9:3:3:1 (P> 0.2) and 1:1:1:1 (P > 0.2) ratios,
respectively, showing independent assortment of the adl and lah genes.

Similar mutants were also reported in maize and the three-letter symbols for the
proposed genes in this study are in accordance with the recommendations of the Burnham
Committee [8].
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