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I ABSTRACT

Fertilizer N generally increases root crop yield but decreases
specific gravity, a measure of crop quality. This study examines the
effects of sett size, sett root length, N, P, K, and Ca on upland taro
[Colocasia esculenta (L.) Schott] corm weight and specific gravity.
Planting setts of taro cv. Niue were grouped by weight and were grown
for 6 months on an Oloava silt loam (medial over cindery, isollyperther-
mic Typic Dystrandept) in humid, tropical Samoa. Select setts received
a total of 336 kg N ha-', 206 kg P2Os ha-', 297 kg K20 ha-', 0.27 Mg
Ca ha-', or a combination of any 3 of these amendments. N signifi-
cantly increased corm weight, the incidence of sucker formation, and
plant mortality. P, K, and Ca were less effective than N for increasing
corm weight. Like N, they had no effect on specific gravity. Corm
weight correlated positively with planting sett weight, but specific gravity
correlated negatively. Sett size at planting did not influence sett size at
harvest. Fertilizers may increase taro corm weight without lowering
corm specific gravity, but the choice of planting sett size favors one at

the expense of the other.
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It also

affects properties of products made from a crop. Yet little is known of production

Schott, a staple crop of

cial uses

criterion of tuber quality Teich and Menzies, 1964). Increasing specific gravity also

gravity with N-P-K fertilizer amendments. While all increase yield, nitrogen and

f,I

1967)

We surmised that fac-

To

portedly produce larger yields (Bourke and Perry 1976; Ching T~e ~ffects

971)
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At 10 g each, urea (120 kg N ha-1of 25 9 per hole (0.67 Mg ha- and triple

superphosphate (128 kg P 205 ha-') were placed in holes and covered lightly with soil

before inserting setts. On alternate weeks the following were placed in rings 3 to 6

cm from the petioles at a rate of 2 g each per plant: urea (24 kg N ha-') between

weeks 2 to 18; triple superphosphate (26 kg P20S ha"') between weeks 2 to 6; and

potassium chloride (33 kg K2O ha"') between weeks 8 to 18.

By 6 weeks holes were completely filled with loose soil. The plot was kept

free of weeds and pests, and rainfall recorded from a 150-mm capacity gauge. dur-

ing weekly inspections.

Corms, including a centimeter of the petiole base, were harvested at 188

days while noting the number of suckers. Weight, specific gravity, and petiole base

circumference were recorded for each washed corm. Specific gravity was deter-

ANOV A,mined using a modified air and water method (Sagaga and Vargo, 1991).

including missing value estimations, were performed using a multi-factor analysis of

variance program, AVMF (Lund, 1988). Missing value estimation employed a least

squares fit to the available plot means. Of the 24 blocks, 8 had all six treatment

One block had 3values, 9 had one missing value, and 6 had two missing values.

missing values and was excluded from the ANOV A. Observations from this block

I The 21 missing values were within the limitationswere used elsewhere, however.

imposed by A VMF for handling missing values.
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texture and moisture at harvest. Could setts with well-developed roots have an ad-

I vantage over setts with missing or truncated roots? We investigated if root lengths

of planting setts influence corm weight at harvest. Setts were noted as having

either short, medium, or long roots at the time of planting. Corm weight is plotted

against planting sett weight after grouping fertilizer treatments according to the level

of the planting sett roots included. The results show a somewhat random distribu-

tion of points based on root length, suggesting corm weight is independent of the in-

itial level of root development of planting setts.

I Over 2115 mm of rain was recorded during the 27-week growing season

ranging from 6 to over 150 mm during a given week, with no less than 33 mm dur-..
~
I
J

ing two consecutive weeks. Generally, surface applications of N, P, and K were

rapidly dissolved and transported into the soil profile. Frequent applications of fer-

tilizers were necessary to minimize leaching--especially of nitrogen under conditions

favoring rapid nitrification--on the coarse-textured soil

I
SUMMARY AND CONCLUSIONS

The best measure of planting sett size is weight Sett size has a positive in-

fluence on corm weight and a negative influence on corm specific gravity. The le\,el

of regression does not warrant an accounting of individual planting sett sizes for

I subsequent covariance analysis for improved precision, but setts should be grouped

by size "A/hen possible. Nitrogen increases corm weight, sucker formation, and plant
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-mortality. Neither added nitrogen, phosphorus, potassium, nor calcium significantly

affects corm specific gravity relative to levels of these elements in the unamended

soil. Calcium appears to mitigate the effect of added nitrogen on plant mortality.

Care should be taken when reporting taro yields in nitrogen fertilization studies since

the treatment may affect plant stand. It is commonly accepted that larger setts sur-

v,ive better than smaller setts But mortality does not fall predominantly on the

smallest setts. Instead. a distribution of setts with a mean weight less than the total

mean sett weight is afflicted 8ett size at planting does not affect sett size at har-

vest, nor does the root status of the planting sett influence corm weight. The corm

weight and specific gravity distributions, and the incidence of sucker formation of

I
border row plants are indistinguishable from those of interior row plants receiving the

same fel1ilizer treatment, For such studies, labor and material may be saved by

eliminating the border row without compromising the results.

The disagreement between our results and those of earlier research on the

effects of N, P, and K on corm specific gravity (Pena, 1967) echoes similar discord

in potato tuber research Clearly, minimizing variability is the major obstacle to

explaining the effects of production practices on specific gravity for both crops. This

may be exceedingly difficult for the potato. since a single plant may bear several

tubers ranging widely in weight and specific gravity (Meredith, 1988). We believe

taro, with its single mature corm, offers the better hope for reaching this goal
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Table 1.. Soil analysis of the Oloava silt loam.

I
II

-
sand: 38%
silt: 58%
clay: 4%

pH : 6. 0 a

Organic carbon: 4.5%
Kjeldahl nitrogen: 0.46%

Available phosphorus: 120 mg kg-1 b
CEC: 55 cmolckg-1 c
Ca: 15.4% d
Mg: 3.2% d

K: 21.0% d
Na: 0.3% d

30 min

a 1:1 soil:distilled water
b 1:100 soil:O.Ol N H£SO41 pH 21
c 1 N NH40Ac, pH 7
d Percent of CEC

I

,

~
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Table 2. Multiple comparisons of treatment means based on LSD
(Student's t).

I Treatment loq(corm weiqht) corm SD. qr. loq(suckers + 1)
No Fertilizer 2.219 a 0.9761 a 0.19 a
P-K-Ca 2.282 ab 0.9785 a 0.28 a
N-P-K-Ca 2.415 abc 0.9782 a 0.64 b
N-P-Ca 2.512 bc 0.9753 a 0.69 b
N-K-Ca 2.565 c 0.9820 a 0.57 b
N-P-K 2.628 c 0.9884 a 0.70 b

Means not followed by a common letter differ at the 0.01 level ofprobability. 
Corm specific gravity means did not differ signifi-

cantly at the 0.05 level of probability.I
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Table 3.. Results of analysis of covariance t-tests on taro corm weights and
corm specific gravities between border row and interior row plants re-
ceiving N-P-K-Ca.

Corm Weight Corm Specific Gravity

0.986
0.975

445 9
322 9

I 450 9
315 9

0.986
0.976

..

Unadjusted mean
Border
Interior.

Adjusted mean
Border
Interior

Unadjusted std. dev.
Border
Interior

205 9
195 9
0.77
1.11
30
0.345"5

0.026
0.025

-8 x 1 0.5
1.08
30
0.192ns

Slope
Reiaiive ~iiiciency
df
t

.

ns Not significant at the 0.05 level of probability.
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Fig.

Relationship between planting sett weight and petiole
base radius. The data comprise 12 setts 40 cm high, 85
setts 50 cm high, and 109 setts 60 cm high.
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Distributions of taro corm weight for six fertilizer
treatments. Each outlined central box depicts the middle
half of the data between the 25th and the 75th percen-
tiles. The dark horizontal line across the box malr}:s the
medj ~n I and the light horizontal lil!e ~larks th$ mean.
The whiskers extending 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.
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Distributions of taro corm specific gravity for six fer-
tilizer treatments. Each outlined central box depicts
the middle half of the data between the 25th and the 75th
percentj_le~;;. The dark horizontdl line across the box
marks the median, and the light horizontal line marks themean. 

The whiskers extending from the top and bottom of
the box depict the extent of the main body of the data
between the loth and the 90th percentiles, while extreme
values are plotted individually with a circle.I
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