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ABSTRACT

Using a bioassay for tuber enlargement activity, which was carried out with culture of microtuber of nodal stem
segments in vitro, the endogenous substances was detected from leaves of yam(Dioscorea alata .., cv. Solo Yam)
treated under the short and the long day length condition. Tuber enlargement activity was found in both the
aqueous and ethyl acetate phase of extract obtained from leaves of yams. Those activities increased under
the short day length, whereas not increased under the long day length. Guided by bioassay, the active
substances in the ethyl acetate phase were purified by charcoal adsorption chromatography. The result
obtained indicated that the 40% ethanol fraction contained the most prominent tuber enlargement activity. In
seasonal changes of the leaves, tuber enlargement activity remained almost constant during summer (June-August),
but after, the middle of September, the activity increased gradually and then reached a maximum in early October.
Jasmonic acid (JA) was isolated with the guidance of microtuber test and identified by gas chromatography.
The level of endogenous JA in the leaves of plants was more than 290ug/kg at the 10 hr day length. These
results seemn evidences for the occurrence of the tuber enlargement activity which is formed in leaves under

the short days and transmitted to under ground part to induce growth and enlargement of tuber.
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Table 1. Effects of day length on the growth of yam plants (D. alata L., cv. Solo Yam).

Day Fr. weight(g) Dry weight(g)
length
(hr) Tuber Top Tuber Top
Natural* 54+24 126.6 +25.6 6+0. 209+58
10 65.2+7.6 124.42-20.1 82+13 19.5+53

Each valuc represents the mean + SD of S replicates.
Duration of treatment : from May 21 to June 21, 1994,
*Natural day length is 14.03 hours.
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Fig. 1 Flow diagram showing procedures for extraction of biologically active substances from yam

leaves.
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Fig. 2 Tuber-enlargement activey in ethly acetate(®)
and aqueous(0) phases obases obtained from
yam leaves in 10hour day length.

*Relative weight of tuber for control(=100)in
microtuber test.
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Table 2. Comparison of the tuber-enlargement

10hours day length conditions.

activities obtained from yam leaves in natural and

Day Enlargement*
length
(hr) Aqueous phase Ethyl acetate phase
Natural 100.6+13.7 68.5+187
10 149.9+27.1 160.6+25.8

Each value represents the mean £S.D.

Concentration of the extract in the assay medium was 3g fresh weight equivalent/3ml
*Relative weight of tuber for control (=100) in microtuber test
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Fig. 3 Histogram representing microtuber test
of a charcoa! adsorption chromatography of
the acidic ethyl acetate soluble fraction of
extract obtained from yam leaves.

*Relative weight of tuber for control(=100) in
microtuber test.
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Fig. 4 Histogram representing seasonal changes
in microtuber test of a charcoat adsorption
chromatography of the acidic ethly acetate soluble
fraction of extract obtained from yam leaves.
*Relative weight of tuber for control(=100) in
micro tuber test.
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Fig. 5 Gas chromatograms of the methylated samples extracted from leaves under 10hour day
length(B) and of the methy jasmonate 0.1#g(A). The sample was washed with 30% ethaneol and
eluted with 100% ethanol from charcoal column in Fig. 15. GC condition:glass column (3mm x2m) packed
with 5% SE; N2 flow rate, 50ml/min;column tem. 180°C.
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