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ABSTRACT

Identifying low-input, sustainable practices that affect
taro [Colocasia esculenta (L.) Schott] corm specific gravity may
lead to improved corm quality for market in developing countries
and for processing into a'wide range of food products. Investi-
gations of the relationship between high specific gravity and im-
proved tuber quality for the Irish potato (Solanum tuberosum L.)
indicate soil type and harvest age affect tuber specific gravity.
This study examines the effects these two factors may.have on in-
creasing corm 8~ecific gravity. During the first of two years
about 1000 taro plants, cv. Niue, were grown on each of 3 soil
types (Leafu clay, very fine, mixed, Cumulic Hapludoll; Oloava
loam, medial over cindery, Typic Dystrandept; and Puapua sandy
clay loam, medial over cindery, Lithic Eutrandept) at American
Samoa, with harvests made after 6, 7, 8, and 9 months. The fol-
lowing year 64 plants were grown for 6 months at each of 6 sites
(that included the above soil types plus Sogi sandy loam, medial,
Udic Eutrandept and two sites with soils classified as Pavaiai,
medial-skeletal, Typic Dystrandepts). Specific gravity was de-
termined on individual corms using a modified air and water meth-od. 

Soil texture was found to correlate with corm specific grav-
ity. Loams may produce inferior quality corms by lowering speci-
fic gravity, while clayey soils increase it. Harvest age also
affects specific gravity, but in an unpredictable way due to un-
identified, site-specific factors. Corm specific gravity is only
weakly correlated with corm weight, suggesting that factors in-
fluencing one may not necessarily influence the other.
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Taro,

Colocasia esculenta (L. Schott, is a major food

throughout the tropics and subtropics. In the Pacific, corms
are

peeled,washed,

boiled

baked,

or and served with

fish,poultry,

pork or beef. In

Hawaii,Tahiti,

and the Cook 15-
lands, a paste ('poi' in Hawaii) is made from boiled and fer-

mented taro. From a nutritional point of view, taro compares

well with other root crops such as

yam,cassava,

and sweet
potato, and with rice (Lambert, 1982 It has excellent po-
tential thein snack chip and baby food markets, and thein

production of

flour.

One obstacle to expanding its commer-
cial isuses scarcitya of information regarding t.he effect.s

.J.Quality,

for fresh corms and poi, refermay to taste,

texture,

and appearance; for processing, high starch content,

chemical composition, and other attributes might be
considered

For the Irish potato, Solanum tuberosum L., specific
gravity is the best single criterion of tuber quality (Teich
and

Menzies,

1964 It is directly related to the total

solids,

starch content, and mealiness of tubers (Murphy and

Gaven,1959)

Specific gravitv 3 1 ." n

I

method for evaluating corm quality

taro,

within high
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.ity for corms with and without the petiole base bemay of
minor importance

(Fig.

6) . Removing the petiole base

During the second year, taro grew under frequent and ade-

quate rainfall at all sites (Table 2 The plants were not
subjected to either drought becauseor, of the porous nature
of the soils,

flooding.

For these soi'l

reasons,

water was
lessmore or constant at all sites throughout the production

period

Unidentified site-specific factors alter corm specificj
:Iu, Similar vagar-

in theies specific gravity trend were evident

for

potato
tubers when different varieties were harvested la-dayover
intervals (Murphy and Gaven,

1959) 

. That study did not dis-

leaving open the possibil-

ity that changes in tuber specific gravity with harvest age
were actually due to site-specific factors and not to vari-

ety.

Analysis of concentric sections of a corm might reveal

layers of varying specific gravity, recording periods of

annual growth.
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specific gravity may be unaffected byWithin limits,

nutrient levels and other factors that influence yield.

II

and other edaphic and climatictexture, structure, factors,

play roles specifichowever, significant influencingmay in

gravity.

The to identify,

quantify,

ability and manipulate

I these should equally beneficial the freshfactors toprove

corm market and to the fledgling taro processing industry.
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CAPTIONS FOR FIGURE:S

Fig.

1 Adapted from WilsonIllustration of a taro plant.
and Hamilton, 1987.
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Corm specific gravity distributions during the first
year. Vertical scales are specific gravities of
corms harvested at 3 sites between April and July,
1989, 6 to 9 months after planting. The distribu-
tion for site A, month 7, is omitted because it con-
tained invalid data. Each outlined central box de-
picts the middle half of the data betwe.en the 25th
and the 75th percentiles. The dark horizontal line
across the bo~: ~larks the median, and the light
horizontal line marks the mean. The whiskers ex-
tending from the top and bottom of the box depict
the extent of the main body of the data between the
10th and the 90th percentiles, while extreme values
are plotted individually with a circle. Each dis-
tribution comprises between 17 to 23 observations.

3Fig. Relationship between mean corm specific gravity and
the proportion of sand constituting soil texture at
6 sites during the second year. Each solid circle
marks the mean specific gravity of corms harvested 6
months after planting, with error bars denoting the
95% confidence interval. Letters next to the
circles identify sites. The empirical curve was
produced using the second-order hyperbolic function
given in the box.

Fiq 4 Relationship between corm specific gravity and cormweight. 
First and second year observations, includ-

ing those from site A, month 7, of the first year
and from the border rows of the second year, for a
total of 441 observations. The curve was produced
by a data smoothing procedure that summarizes the
middle of the distribution of y for each value of x
(Cleveland, 1979) ~
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Fig.

Relationship between the relative error in corm
specific gravity measurements and corm weight.
First and second year observations, including those
from site A, month 7, of the first year and the bor-
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der rows of the second year, for a total of 441 ob-
servations. The theoretical curve was produced
using the hyperbolic function given in the box,
equivalent to Equation 3 of the text.

Fig.

6 Relationship between corm spe(~ific gravity with and
without the petiole base attached. Data are from
148 corms harvested from border ro\.:s at 6 sites dur-
ing the second year.
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-Table 1. Descriptions and test results of soils at the taro production sites during the first year,
1988 to 1989.

SJte .-Series -Taxonomic Class -
A Leafu --very fine, mixed, isohyperthermic, Cumulic Hapludoll
B Puapua --medial over cindery, isohyperthermic, Lithic Eutrandept
C Oloava --medial over cindery, isohyperthermic, Typic Dystrandept

I
.Percent ..mg kg.'..

Sjte p_H- saOQ(§ilt!clav Textural Class Ora. C (%) Ca MQ K
A 5.2 16/34/50 clay 2 3800 1780 200
B 6.1 50/28/22 sandy clay loam 5 8600 940 190 .
C 4.7 36/40/24 loam 8 1400 1240 440

I
Nakamura, 1984
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.Table 2. Descriptions and test results of soils at the taro production sites during the second
year, 1989 to 1990.

Site Series --Taxonomic Class
A Pavaiai --medial-skeletal, isohyperthermic, Typic D~randept
B Leafu --very fine, mixed, isohyperthermic, Cumulic Hapludoll
C Oloava --medial over cindery, isohyperthermic, Typic Dystrandept
D Paupau --medial over cindery, isohyperthermic, Lilhic Eutrandept
E Sogi --medial, isohyperthermic, Udic Eutrandept
F Pavaiai --medial-skeletal, isohyperthermic, Typic Dystrandept

I Percent
Site Rainfall (mm) pH sand/silt/clay Textural Cla:~

A 2108 5.75 25/45/30 clay loam
B 1773 5.52 21/46/33 clay loam
C 1642 6.05 48/37/15 loam
D 1269 6.08 60/29/11 sandy loam
E 1334 6.81 69/26/05 sandy loam
F 1376 6.22 55/35/10 sandy loam

I

Site OrQ. C (%) N (%) P (mQ kQ) Elec. Conductivity (dS m )
A 2.6 0.19 67 0.12
B 3.1 0.24 56 <0.10
C 5.9 0.26 44 0.10
D 7.2 0.85 48 0.60
E 2.4 0.07 131 <0.10
F 9.7 0.78 37 <0.10

Percent of Exchange Sites occupied by

Site Ca Mg K Na CEC (cmol kQ) Base Saturation (%)
A 18.3 23.3 2.7 0.5 55 45
B 13.0 24.2 1.2 0.5 64 39
C 8.3 14.8 6.1 0.4 70 30
D 28.4 12.2 5.3 0.6 72 46
E 29.2 21.0 3.0 1.3 45 54
F 11.2 23.0 1.1 0.4 71 36

Nakamura, 1984

Some data missing
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Table 3. Analysis of variance sums of squares, including subdivisions for the "month" effect
and interaction, for taro corm specific gravit~( during the first year of the study. Data
from site A are omitted. Sums of squares refer to single observations.

-

III.
Source df sums of sQuares-

0,082 320'.'
0,012 431'
0,011 620'~
0,000 050 NS
0,000 821 NS
0,007 496'
0,001 100 I'JS
0,001 100 I'JS
0,005 253'
0.000 788

1
3
1
1
1
3
1
1
1
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I
Site (S)
Month (M)

6 vs 9
,7 vs 8
6&9 vs 7&8

SXM
S X (6 vs 9)
S X (7 vs 8)
S X (6&9 vs 7&8)

Residual error

Significant at the 0.05, 0.01, and 0.001 probability levels, respectively; NS = not significant.

Table 4. Analysis of variance sums of squares, including subdivision for the "site" main effect
and interaction, for taro corm specific gravity during the first year of the study. Data
from month 7 are omitted. Sums of squares r,efer to single observations.

Source df sums of SQuares

2,,
2
4
,
,,
1

126

Site (S)
8 vs C
A vs (8 & C)

Month (M)
SXM

[A vs (8 & C)] X (9 vs 6&8)
[A vs (8 & C)] X (6 vs 8)
(8 vs C) X (9 vs 6&8)
(8 vs C) X (6 vs 8)

Residual error

0.098 023'-
0.07~~ 210'"
0.01:7 763'"
0.001 495 NS
0.018 257"
0,0111 760'"
0.003 920 NS
O.OO~! 420 NS
0,000 327 NS
0,000 719

I

...Significant at the 0.001 probability level; NS = not significant at P = 0.05.
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