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The Effect of 1AA on Colocasia esculenta’s Growth
and Morphogenesis
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Abstract - Morphological and physiological differences of Colocasia esculenta were investigated
in the cultivation of hydorphonic and soil culture. C. esculenta grown in Hoa.+IAA (indole-acetic
acid) showed higher growth activity representing 9%, 32%), 38% and 60% than those of the culti-
vation of vermiculate, Hoagland solution, soil and water, respectively. In case of Fu/Fn, ratio experi-
ments, the value F/Fn, of C. esculenta cultivated in the water showed 0.55 after 6 weeks. Fu/Fvalues
of C. esculenta cultivated in Hoagland+IAA, vermiculate and soil were between 0.84 and 0.80 indi-
cating FJ/Fmvalues were about 45% higher than that of C. esculenta cultivated in the water. Diffu-
sion resistance was 45~ 35% lower in C. esculenta grown in Hoa.+1AA solution than that of C.
esculenta grown in water only after 5 and 6 weeks. Therefore, the high standing levels of the growth
rate, fluorescence activity and transpiration rate were Hoa.+1AA, vermiculate, Hoagland, soil and
water. The distinct morphological differences of C. esculenta cultivated in hydorphonic and soil
culture were the appearance of the seed corm and root hair. The development of seed corm was
well established in soil culture but the corm in hydor phonic was slowly hydrolyzed and then disap-
peared. The fibrous root systems of hydorphonic were very well distinguishable compared with
that in soil culture. Outstanding results of this experiment were appeared in C. esculenta which
was cultivated in the field provided with enough mineral nutrition, organic fertilizers and compound
fertilizers. The most height taros were almost 2m and the number s of seed corm were 30~ 40 after
7 months.
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Fig. 1. The effects of various cultivation conditions of C. esculenta
on shoot length. Shoot Iengths were measured from the very
early day of April. Each result was the mean of three experi-
ments. Bar indicates the maximal standard error (open circles,
Hoa +1AA; closed circle, Vermiculate; open rectangle, Hoa.:
closed rectangle, Soil; open triangle, Water).
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Fig. 2. Photographs of C. esculenta which were grown in soil, vermiculate, Hoa.+1AA, Hoa and water. The each of young C. esculenta were

3-weeks old after germination.
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Fig. 3. Photographs of C. esculenta which were grown in Hoa.+1AA,
Hoa. and water. The each of C. esculenta was 6-weeks old
after germination.
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Fig. 4. The effects of various cultivation conditions of C. esculenta
on guttation quantity at 6 weeks. Each result was the mean
(xs.em.) of three experiments.

Table 1. The effects of various cultivation conditions of C. esculenta on the chlorophyll fluorescence(Fv/Fm). Fu/Fmwas measured from the
early day of April. Each result was the mean (+s.e.m.) of three replicate experiments

Weeks Water Hoagland Hoa.+1AA Vermiculate Soil
1 0.75+0.05 - - - —
2 0.74+0.05 0.74+0.06 0.77%£0.06 0.70+0.04 0.69+0.05
3 0.80+0.07 0.75+0.05 0.76+0.05 0.74+0.04 0.66+0.03
4 0.73+0.06 0.77+0.04 0.80+0.04 0.82+0.06 0.77£0.07
5 0.55+0.06 0.76+0.05 0.84+0.04 0.83+0.05 0.81+0.05
6 0.54+0.03 0.78+0.05 0.83+0.03 0.80+0.04 0.80+0.06
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Table 2. The effects of various cultivation conditions of C. esculenta on the diffusion resistance(cm st). Each result was the mean (+

s.em.) of three replicate experiments

Weeks Water Hoagland Hoa.+1AA Vermiculate Soil
1 4.2+0.03 - - - —
2 5.6+£0.04 4.3+0.03 3.5+£0.02 4.4+0.04 3.9+0.06
3 5.7+0.03 5.2+0.04 3.8+0.05 4.7+0.03 4.7+0.04
4 4.8+0.05 5.0+0.03 4.1+0.04 3.6+0.04 4.0+0.03
5 5.7£0.03 49+0.04 3.2+0.03 3.5+£0.03 4.2+0.04
6 55+0.04 5.3+0.04 3.6+0.03 3.8+0.04 4.1+0.05

Fig. 5. Photographs of C. esculenta which were grown in the field. In the late of the fall, the roots of C. esculenta (length: 52 cm) were carefully
digged up from the field soil. The development of root was established during 7 months old (Ieft). At the same time, the matured shoots
of C. esculenta were showed various sizes of |eaves between 10 and 20 and their height were various, but some of them grew to over

2m(right).
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