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Figure 1. Location of the study area.



The research programme is based on the document "elaboration of
the VF research programme in Costa Rica" prepared by the Working
Group Costa Rica (WCR) in 1990. The document can be summarized
as follows: ‘

To develop a methodology to analyze ecologicaly sustainable and
economically feasible land use, three hierarchical levels of
analysis can be distinguished.

1. The Land Use System (LUS) analyses the relations between soil
type and crops as well as technology and yield.

2. The Farm System (FS) analyses the decisions made at the farm
household regarding the generation of income and on farm
activities. .

3. The Regional System (RS) analyses the agroecological and
socio-economic boundary conditions and the incentives presented
by development oriented activities.

Ecological aspects of the analysis comprise comparison of the
effects of different crops and production techniques on the soil
as ecological resource. For this comparision the chemical and
physical qualities of the soil are examined as well as the
polution by agrochemicals. Evaluation of the groundwater
condition is included in the ecological approach. Criterions for
sustainability have a relative character. The question of what
is in time a more sustainable land use will be answered on the
three different levels for three major soil groups and nine
important land use types.

Combinations of crops and soils

Maiz Yuca Platano Pifla Palmito Pasto Forestal

) I ITI III
Soil 1 X X X X X X
Soil II X X
Soil I1II X . X x P4 P4

\J
[ 4

‘.o
As landuse is realized in the socip-economic context of the farm
or region, feasibility criterions at corresponding levels are to
be taken in consigeration. MGP models on farm scale and regional
scale are developed. to evaluate the different ecological
criterions in economical terms or visa-versa.

Different scenarios will be tested in close cooperation with the
counter parts. o



The Atlantic Zone Programme (CATIE-AUW-MAG) is the result of
an agreement for technical cooperation between the Centro
Agronémico Tropical de Investigacién y Ensefianza (CATIE),
the Agricultural ©University Wageningen (AUW) . The
Netherlands and the Ministerio de Agricultura y Ganaderia
(MAG) of Costa Rica. The Programme, that was started in
April 1986, has a long-term objective multidisciplinary
research aimed at rational use of the natural resources in
the Atlantic Zone of Costa Rica with emphasis on the small
landowner.
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ABSTRACT

In Costa Rica yields of eddoe (Colocasia esculenta var. antiquorum)
cormels are generally low. To find out the physiological reasons
for this, the accumulation and partitioning of dry matter was
monitored from 1 to 8 months after planting, in an' experiment
comparing five management regimes. The rate of total dry matter
accumulation was 1low: the maximum observed was 107 kg/ha/day.
Furthermore, the partitioning was unfavourable: only 9 t/ha of the
highest tuber yield of 37 t/ha (fresh) consisted of marketable
cormels. Yields were strongly related to the leaf area, which built
up late in the crop cycle, reached a low peak, and declined soon
after.lEddoe leaves have long petioles and are short-lived, and
_ therefore make inefficient use of the dry matter allocated to them;
The low leaf area index constrains the dry matter production by the
crop, allowing weeds to grow strongly and compete with the crop and
hamper the harvest. The dry matter has to be partitioned over
several sinks, but only one of these, the cormels, is marketable.
These problems might bé solved by selecting or breeding for a more
efficient plant type, and by ensuring rapid and even sprouting of

seed cormels so that the canopy closes quickly.

KEYWORDS
Colocasia esculenta var. antiquorum, eddoe, dry matter, accumu-

lation, partitioning, leaf area, corm, sucker, cormel.



‘INTRODUCTION

In the Atlantic Zone of Costa Rica the eddoe (Colocasia esculenta
var. antiquorum) is grown mainly as a cash crop; its cormels and
'occasionally also the corms are exported to the USA. The yields of
.marketable cormels tend to be low, about 7 t/ha (MAG, 1991). The
éxperimental work done so far has focused on agronomy and provided
little explanation for the.yields obtained (GONZALEZ & GONZALEZ,

1986; RIOS & RODRIGUEZ, 1986; JIMENEZ, 1987).

There are few published reportg of research on eddoe. The crop has
received scant attentibn in reviews (WANG & HIGA, 1983; CHANDRA,
1984) and a description of the SUBSTOR - Aroid model developed by
IBSNAT does not even mention éddoe (GOENAGA et al., 1991). Most
reseatch on Colocasia esculenta has been done on taro (C. esculenta
var. esculenta), which is grown in Hawaii, the Pacific islands and
the Philippines, where it is an important staple food. Assumptions
about the development of‘eddoe have to be based on extrapolations
from taro, which'belongs to the same species but is grown for the
main corm, or from tania (Xarthosoma sagiqtifolium), which is
another species but like eddoe is grown for the cormels (WILSON,
1984a,b) . However, éddoe, taro and tania differ in their morphology

and duration of growing period.

The present study, carried out between March and November 1989 in
the Atlantic Zone of Costa Rica, monitored the production and
partitioning of dry matter through the life cycle of the eddoe



plant, in relation to the growth and decline of the leaf canopy
and the yields of corms and cormels. As ecological conditions and
management, practices influence the behaviour of the crop, the
experiment was carried out under five management regimes, varying
from supposedly optimal care to almost total neglect. As we will
show, the experiment not only yielded tubers and information, but
also raised several questions. These confirm that not only is eddoe
an underexploited crop, it is also underinvestigated (NATIONAL

ACADEMY OF SCIENCES, 1975; WILSON, 1984b).

’

MATERIALS AND METHODS

Experimental site

The experiment was carried out in a farmer’s field in La Lucha,
Gudcimo canton, Atlantic Zone of Costa Rica (mapsheet Gudcimo 3446
I, 584.2 E, 248.3 N). The site was located on a flat, recent allu-
vial terrace at an altitude of about 15 m above sea level. The soil
was an Andic Dystropept with loamy texture, friable and well
drgined. The groundwater fluctuét_ed between 1-2 m below the soil
surface. The tops'oil (0-20 cin) had thé following properties: bulk
density 1;07 g/cm’, water retention 0.50 g/cmsj at pF-2.0 and 0.33
g’/cm3 at pF-4.2, PpH-H,0 6.5; organic matter 4.8 %; CEC and
exchangeable Ca, Mg, K, Na of 29.0, 19.3, 2.7, 1.9 and 0.4 meq/100

g soil, respectively.

The field had been used for annual crops, mainly maize, for several



years. At the start of the experiment it was lying fallow and
covered with grasses, the main being ones Eleusine, Digitaria,

Rottboellia, Paspalum and Cyperus spp.

Weather conditions

Table 1 summarizes the weather conditions during the experiment.
Compared with normal conditions, March was somewhat drier, June
much wetter, and August and October much drier. The substantial
amounts of rainfall and the characteristics of the soil make it
unlikely that the crop suffered from drought stress during its
growth.

Plant material

Farmers in the Atlantic Zone 6f Costa Rica do not distinguish
cultivars 6f eddoe (MAG, 1991). Indeed, all the plant material we
observed looked similar. Ihe~$eed cormels used in the experiment
were obtained from a lbcgl farmer. They probably had little genetic
vériation, as alllwere derived from the few cormels with which he
stafted severai years ago. A sample has been deposited at the
Department of Tropical Crop Science, Wageningen Agricultural
University, The Netherlands.

We used cormels with an average fresh weight of 31 g (9 g dry

matter). They were harvested one month before the start of the



experiment and were kept in the shade.

Design and treatments
The experiment had a random block design: 5 treatments x4 replica-
tions = 20 plots of 163 m2 or 494 plants. The treatments were:

1 - Maximum care: fertilizer and control of pests, diseases and

weeds.
2 - As 1, but without fertilizer.
3 - As 1, but with poor weed control.
4 - As 1, but without pest and disease control.
5 = Minimal care: no fertilizer or control of pests and diseases

and with poor control of weeds.

Cultivation methods

The land was prepared by slashing the grass and then doing two
cross-wise cultivations with a tractor-drawn disk harrow. Two days
1at§r, on 3rd March 1989, the seed cormels were planted by hand,

at 5-10 cm depth, and spaced at 75 cm x 44 cm (30 300 plants/ha).

One month after planting the gaps were filled in with plants from
border rows, which were replaced with plants grown outside the ex-

periment. 'Replacement plants, although showing comparable growth,

were excluded from the observations.



In all plots the suckers were removed monthly to maintain plants

with a single shoot instead of bushes with shoots of different

ages.

Plots with fertilizer, at planting received 150 kg/ha of 10-30-10
(N-P,04-K,0), followed by 150 kg/ha of 20-3-20 at 2 MAP and 200

kg/ha of 20-3-20 at 4 months after planting (MAP).

Plots with weed control were sprayed the day after planting with
2 1 Gesapax 500 FW (améthryn)'+ 2 1 Prowl S500E (pendimethalin) per
ha. At 1.5 and 2 MAP 1 1/ha Fusilade (fluazifop-butyl) was applied.
Subsequently these plots were kept clean weeded. Plots with poor
weed control received no herbicide at planting. After the Fusilade
applications the weeds were occasionally slashed with a machete,

so that they were only just prevented from overgrowing the eddoe.

Seed cormels for plots with pest and disease contrél were submerged
for 10 minutes in a solution of 800 cc Busamar (TCMTB) and 250 cc
Furadan 4F (carbofuran) per 200 1 water before planting, and
Furadan 10G was applied in the planting hole at a rate of 10 kg/ha.
" From 2-8 MAP‘the foliage was sprayed every week with one of the
following, in rotation: Kocide (copper hydroxide; 0.4 kg/ha),
Benlate (benomyl; 0.3 kg/ha) and Agrimicin 500 (streptomycin; 0.6
kg/ha).



Observations and analysis

From 1 to 8 MAP, every month a random sample of 3.3 m? (10 plants
of which on average 2 were replacements) was harvested from each
pPlot. The observations included counting and weighing the plants,
roots, sprouts, corms, suckers, cormels and leaves and measuring
leaf areas. Only the live biomass was taken into account; dead
leaves still attached to the plant were discarded. At 7 MAP the
cormels were gra@ed into two classes: the first (export quality)
class was of egg-shaped cormels whose fresh weight exceeded 50 g
(= 12.3 g dry matter), the second (seed quality) class contained
cormels that were deformed orbweighed less. For the determination
of dry matter contents subsamples were oven-dried for 48 hours at

75 °C.

At 1 MAP the leaf areas were estimated by tracing the outline of
all leaves on paper, cutting out the shapes and deterﬁining their
areas photometrically. At 2-8 MAP the length (N) of the midrib was
measured and the leaf area (A) was estimated using the equation:
A=cx N®. For the constant at 1, 3, 5 and 7 MAP, random samples
Of;5 leaves were taken per plot and N and A were determined (by
measuring tape and photometrics, respectively). The constant
increased from 1.24 (1 MAP) via 1.35 (3 MAP) and 1.48 (5 MAP) to
1.52 (7 MAP); the lowest R? v)as 0.97 (100 leaves). It appears that

the shape of the leaves changed during the crop cycle.

As well as the monthly harvests, non-destructive observations were



also made. For these another sample of 3.3 m2 was chosen in each
plot. Sample plants and leaves were marked and from 55 to 235 days
"after planting (DAP) the following observations were made per leaf
at 6-12 day intervals: date of appearance (half or more unfurled),
‘date of death (half or more dead) and length of the midrib (to
‘determine leaf area). The frequent handling of these plants seemed
to affect their later growth, which was slightly less than that of

other plants.

The data were subjected to analysis of variance, correlation and
'regression using SPSS-PC+ software. The sténdard errors of the

‘means. are presented in the figures and tables.

>

RESULTS AND DISCUSSION .

There was a large variation between plants, especially at the start
(uneven sprouting) and at the enﬁ'of the experiment (uneven dying).
This ;esulted in large standard errors, but nevertheless most dif-
ferences in growth and &ield were clear and statistically signifi-
caﬁt. We present and discuss the results for each plant organ in
sequence (see the schematic represention of eddoe plant morphology
in Figure 1). We also discuss qualitative observations, in addition
to the quantitative data summarized in Tables 2 and 3 and Figures
2 to 6.



S8eed cormels

The' dry weights of the seed cormels, 9 g at planting and diminish-
ing with time, were too small to be shown in Figure 2. At 1 MAP the
total dry weights of seed cormels and young plants were still the
same or less than the dry weights of the material planted; the
foung plants still depended on fﬁe reserves of the seed cormels.
In hany cases the seed cormels were not absorbed completely by the

new plants, but remained living until the final harvest at 8 MAP.

Roots

Roots were the first visible organs of the sprouting seed cormel.
Before the central bud showed any activity it was often already
surrounded by a circle of roots (Figure 1). From 4 MAP most of the
roots (in terms of numbers and weight) were growing out from
suckers and especially from cormels, rather than from the corm. The
roots were fleshy and white, looked healthy, and were 40 cm or more
long. The tangle of ﬁoots hampered the harvesting and cleaning of
the cormels. The weights of the roots, which had very low dry mat-

tef contents, were too sﬁall to be shown on the scale of Figure 2.

Sprouts
At 1 MAP 70 ¥ of the seed cormels had sprouted and at 2 MAP 80 §%,
with no differences between treatments. Some cormels were affected

by rot, others just did not sprout. Of those that did, 17 % had
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more than one sprout; the largest one was retained and the smaller

ones were removed.

Sprouting might be improved by even stricter selection of seed
cormels. Each should be squeeze& hard to detect rot and checked for
having only one main bud, removing any lateral ones. Poor sprouting
might also be due to dormancy of the cormel (WILSON, 1984a). A
longer interval between harvest and planting might break the

dormancy, but on the other hand increase losses from deterioration.

Although outwardly similar, some seed cormels sprouted up to one
month earlier than others. A study in 1990 (not reported here)
showed that slow starters remained peor growers. This phenomenon
could account for the large variation between individual plants in
number and area of leaves, earliness and yield. (For research it
would be more useful to count the age of the plants not from the

date of planting but from that of sprouting.)

Interestingly eddoe, like cereélsaand bananas, has a mechanism to
régulate the depth of_fhe future corm in the soil. Seed cormels
planted deeply produced the equivalent of the hypocotyl of cereals,
on top of which the new plant was formed (Figure 1). Therefore,
planting deeply to maintain the future corm completely below the
ground and to remove the need for earthing up may be counter-
'productive; it could retard the emergence of the new sprout and

exhaust the reserves of the seed cormel.

11



Leaves

Froﬁ 1 to 3 MAP the number and area of the leaves increased rapid-
ly, they reached a maximum between 3 and 5 MAP, and declined steep-
ly between 5 and 7 MAP (Figures 3 and 4). The small leaf area and
low 'crop height during the first and last months of the growing
period made eddoe susceptible to competition from weeds. The leaf
area indexes observed (the highest LAI was 2.4) were low but not
unusual for Colocasia (WILSON, 1984a,b).

\ ,

In all treatments the appearance and disappearance of new leaves
were aimost linear with time; see the example presented in Figure
5. However, the treatments differed in the length of intervals
bétween leaf appearances, the longevity of the leaves and the
number: of leaves produced during the crop cycle. Compared Qith the
other treatments, plants under weed stress had longer intervals
between new leaves, made fewer leaves, and these leaves lived
longer (Table 2). As a result, the differences in the number of

leaves decreased between 2 and 5 MAP (Figure 3).

Figﬁre 6 shows the relation between the area per leaf and the rank
number. The circled numbers present the shortest and longest longe-
vity observed per treatment; the former occurred just before the
largest leaf was produced and the latter just after. This points
to a possible explanation for the variation in leaf number and
longevity: shading by younger (and larger) leaves accelerates the

death of the older ones. That means that the longevity is least in

12



a rapldly closing crop and greatest when the leaf sizes decrease
‘again, but before the crop starts to mature. This hypothesis
explains the low LAI values of Colocasia, and implies that it is
difficult to increase the LAI by denser planting. Mutual shading
of leaves may vary per cultivar; the plants in the experiment had
rather horizontal laminas, which may cause an unfavourable light
distribution within the canopy, resulting in low photosynthetic

rates.

The irregularities on the right-hand side of Figure 6 are because
the mean leaf Areas for high rank numbers were based on fewer
plants which usually had larger leaves; not all plants reached the
maximum number of leaves. There was a large variation in the number
of leaves formed per plant, both between and within treatments.
Plants which formed more leaves also had larger leaves; within
treatments R? varied between 0.35 and 0.64 (26-35 plants), pooled

over all treatments R® was 0.68 (156 plants).

Usually the leaf area and yield'in Colocasia and Xanthosoma are
"Sérongly correlated (WILSON; 1984a,'b). In oﬁr experiment we also
'féﬁnd éfatistically significaﬁt correlations between the leaf area
" at 4 MAP and the yield of first quality cormels (R® = 0.71), of all
cormels (R? = 0.74), of corms (R? = 0.87) and of all tubers (R? =
0.90) at 7 MAP (correlations between means per plot; observations

at 4 and 7 MAP were on different plants).
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Eddoe leaves are not only essential for yield but also represent
a l#rge investment with a high depreciation rate. Figure 2 shows,
for ekample, that at 4 MAP about 55 $ of all biomass was present
in leaves (39 % in petioles and 16 % in laminas), which all died
within 45-57 days (varying with the treatment). The early collapse
of the base of the petiole, often a first symptom of the imminent
death of the leaf, probably interferes with the reallocation of
assimilates or minerals to other parts of the plant. Therefore,
eddoe is certaiﬂly not very efficient in building up and main-

taining leaf area.

Corms

The corms of eddoe can be eaten, and according to some farmers they
taste better than cormels. However, in Costa Rica they have little
commercial value and sometimes they are just thrown away, which
means the loss of one-third to one-half of the dry matter accumu-

lated by the crop (Figure 2 and Table 3).

For.the plant the corm is not superfluous, but the centre of all
activity. It carries the leaves, suckers and cormels, and the larg-
er the corm the larger are the leaf area (R?== 0.87) and the yield
of first quality (R? = 0.62) and all cormels (R® = 0.67) (correla-
tions between means per plot; observations at 4 and 7 MAP were on

different plants).
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guckers

In Costa Rica, where they are not used for propagation, suckers are
. considered a nuisance. Their cormels mature irregularly and later
than those of the main corm. This is not a problem in home gardens
but it is undesirable in commercial production. Farmers try to

suppress suckers by earthing up or by removing the suckers by hand.

The presence of suckers in Figure 2 may seem surprising, as once
a month all visible suckers were removed. However, to prevent
damage to the mothef.cérm they had to be cut some distance away,
"and in some cases the part left underground continued to grow for

a while.

Suckers started to appear from 1.5 MAP as slender shoots growing
from buds on the corm. Between 3 and 4 MAP they formed small, round
corms, which had large contact surfaces with the mother corm and
were strongly attached to it. Plants under weed stress made fewer
and smaller suckers than those with other treatments (Figure 2 and
Table 3). There was little direct competition for assimilates be-
tween suckers and cormels, as the latter appeared when the beheaded

suckers had nearly reached their maximum weight (Figure 2).

Cormels
The cormels are the marketable product of the eddoe. Large and well

shaped ones - quality norms vary with demand and supply - are
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exported to the USA and small ones are used as planting material.

Between 3-4 MAP the suckers already present developed small corms;
- later, no new suckers were formed. In the same period the plants
began to make cormels (Figure 2). Unlike the suckers, these new
side-tubers had small surfaces in contact with the corm, were oval
in shape, and did not grow out into shoots. The number and weight
of the cormels varied between treatments (Figure 2 and Table 3).
There were also | differences between plants with the same total

cormel weight; some made many small cormels, others few large ones.

one might expect that suckers, which form earlier, would occupy the
lower positions on the corm, and cormels, which form later, would
be higher up on the corm. We made no detailed observations, but our
impression was that cormels occurred at the same level or below
suckers. Seme-teaves-had-severai-small-bud-lkike-structures.in-thetr
axils,—im-addition—to—-the—large--central—bud~~Fhe-hypothesis~that
suckers._develop—from—the~ltatter—and-cormels..from--the- former. —may

explain—whysuckers—amt—cormels—occur-at—-the—same—tevel .and_theis
.differences T surface in contact with—the-mether-corm.

"WILSON (1984Db) suggested that selection or breeding for plants with
fewer leaves might mean fewer cormel "sites" (the context indicates
that she meant buds). In our experiment most plants had more than
enough coi:mels for high yields, but many of them seemed not to have

enough assimilates to bring all cormels to the weight required for

16



first quality (see the large numbers of small cormels in Table 3).
Other plants lacked corm surface for the number of cormels they

had, which resulted in deformed cormels (Figure. 1).

Farmers harvest between 6 and 7 MAP, because delay leads to the
sprouting of cormels, which makes them unfit for export. At 8 MAP
more than half of the plants grown without weed stress already had
one or more sprouted cormels. The corms of plants whose leaves had
died were surrouﬁded by cormel sprouts; apparently some kind of
apical dominance had been released. This implies that the harvest
time in relation to the physiological stage of the mother plant

determines the dormancy of seed cormels.

Yielas
Yields are the result of the production of dry matter and its par-
titioning to the desired parts. The maximum dry matter accumulation
of treatment 4 at 6 MAP was 330 g/plant or 10.0 t/ha (Figure 2).
‘The largest increase for treatments 1 and 4 between 3 and 4 MAP
(Figure 2) and with an LAI of 2.1 (Figure 4) was only 107 kg/ha/day
(135-145 kQ/ha/day if adjusted for leaves that died during the
month). For comparison, maize grown simultaneously, between 2 and
3 MAP and with an LAI of §.4, accumulated 260 kg/ha/day above-
ground dry matter. The low rates for the eddoe appear to be
attributable to the small leaf area and photosynthetic efficiency

vand high turnover of leaves.
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The partitioning of dry matter to-. the cormels was unfavourable
(Table 3). The result of the best treatment corresponded to a fresh
tuber yield of 37.2 t/ha at 7 MAP. This was composed of 18.1 t/ha
main corms, 5.5 t/ha sucker corms and 13.6 t/ha cormels, of which
9.4 t/ha were of first quality. In short, the desired harvest
product was only a quarter of the total tuber yield.

_ Treatments
Although the comparison of treatments was not an objective per se

Aof the experiment, some observations are worth reporting.

There was a positive response to fertilizers, in spite of the good
soil fertility. This conflicts with local view of eddoe as an un-

demanding or "rustic" crop.

The main diseases, Corynespora cassiicola and Xanthomonas campes-
tris (LAGUNA et al., 1983), occu;red only during short spells of
very humid weather and did little harm. Frequent spraying had no
visible effect on their incidence and severity. It may have caused
some damage to leaves, spread of inoculum, and compaction of the
soil, which explains why plants without disease control gave higher

yields than those with maximum care.

Eddoe plants under weed stress had poor and heterogeneous growth,

but showed fewer symptoms of diseases than those under other treat-

18



ments. The latter may be attributable to the fact that the plants
did not touch one another, were separated by weeds, and had smaller

and less succulent leaves.

CONCLUSIONS
The production and partitioning of dry matter in eddoe are not

efficient from an "economic" viewpoint. Compared with taro the

" eddoe has, in absolute and relative terms, a short period with a

maximum LAI. Its dry matter has to be partitioned over several

" sinks, of which only the cormels are marketable. Some aspects of

- eddoe growth and cultivation deserve further attention.

Late and uneven sprouting of seed cormels leads to competition
among eddoe plants and between eddoe and weeds, which increases

costs and reduces yields. Methods are needed for selecting or

“manipulating seed cormels in order to promote early and uniform

sprouting.

The cormel yields of eddoe are strongly related to the leaf area,
which builds up late in the crop cycle, reaches a low peak, and
declines soon after. Because of their long petioles and short 1i-
ves, eddée leaves make inefficient use of thé dry matter allocated
to them. The low leaf area indexes result. in low dry matter
production by the crop and strong growth of weeds, which compete
with the crop and hamper the harvest. These problems might be

19



solved by selecting or breeding -for a more efficient plant type,

and by ensuring rapid and even sprouting of seed cormels so that

the canopy closes quickly.

Although often mentioned in one breath, suckers and cormels are

formed in distinct phases of the crop cycle(‘a'nd-ma'rcr:‘rg'hrate-fmm'

di£Se*ent—types—uf—iaterai—bu&sg Suckers have round tubers and,

like the mother corm, produce leaves, suckers and cormels. Cormels
are oval in shape and do not have leaves, suckers or cormels (the
leaves made when they sprout are part of new plants). Suckers may
not compete much with cormels for assimilates; if they are removed
they cannot compete, énd if they are left they have their own
foliage when cormels start to appear. However, they may compete
with the mother plant for nutrients and water and with the cormels
for spéce on the limited surface of the mother corm. Among cormels
there is competition for assimilates, as many plants produce more
cormels than they can £ill up to the weight required for the export
market. Research needs to be done on practical methods to prevent

suckering and to regulate the number of cormels.

In the course of the experiment several aspects of the vegetative
biology of Colocasia came to attention: the regulation of plant
depth by means of a "hypocotyl", the contribution of cormel roots
. to the total root mass, the transition from sucker to cormel
fofmation, and the morphological differences between suckers and

cormels. Surprisingly, these aspects have received little or no

20



attention in the literature to date.
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Table 1 Weather conditions in.La Lucha, Guicimo canton,
Costa Rica, March to October 1989.

Monthly Daily temperature Mean daily
rainfall sunshine
mean mean
minimum maximum
(mm) (°C) (°C) (hours)
March 102 18.9 30.2 6.5
April 299 20.6 31.5 5.1
May 333 21.2 33.0 4.6
2.\ :
June 505- 2373 31.8 3.0
July 500 21.7 31.7 3.6
August 149 21.4 32.2( 4.9
September 179 21.0 33.8 4.1
October 179 21.0 33.0 4.0
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Table 2 Mean number of leaves, length of interval between leaves (days) and
longevity (days) of the leaves of eddoe plants grown under five

treatments.

Treatment Number of Leaf nos. 8-10 First 3 leaves

leaves in after planting after 90 days

210 days

Interval Longevity Interval Longevity

Maximum care 18.1 7.6 44 7.3 48
No fertilizer 19.0 6.3 46 8.3 52
Poor weed .control 14.4 9.8 55 10.2 55
No disease control 18.7 7.0 36 6.4 45
Minimum care 13.4 9.7 57 9.7 57

Standard error 0.7 0.6 2 0.7 2
of the means .
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)
fable 3 Components of the harvest at 7 MAP of eddoe plants grown under five
treatments (mean numbers and dry weights per plant).

Total corm Suckers Cormels

First class Second class

|freatment (9) (9) (#) (9 (#) (9 (#) (9)
Maximum care 258 119 5.0 35 3.6 63 5.7 41
No fertilizer 212 97 3.9 33 2.8 45 5.1 37
Poor weed control 82 38 1.6 11 0.9 14 2.8 19
fo disease control 313" 161 3.8 41 4.2 76 4.5 35
{inimum care 74 35 0.9 6 0.7 9 3.2 24
itandard error 16 9 0.3 4 0.5 9 0.6 4

)f the means.

te: first class cormels are egg-shaped, with a fresh weight of more than
50 g (= 12.3 g dry); second class cormels are deformed or weigh less.

|
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FPigure

Figure

Figure

Figure

Figure

Figure

Schematic views of the eddoe plant (Colocasia esculenta

var. antiquorum). Not on scale.

Accumulation and partitioning of dry matter in eddoe

plants grown during eight months under five treatments.

Mean number of leaves of eddoe plants grown during eight

months under five treatments. For symbols see Figure 2.

Mean leaf area of eddoe plants grown during eight months

under five treatments. For symbols see Figure 2.

Mean day of'appearance and longevity of the leaves of
eddoe plants grown during eight months under maximum

care (see text). For symbols see Figure 2.

Mean area of the leaves of eddoe plants grown during
eight months under five treatments. The circled numbers
present per treatment the shortest and longest longevity

observed (days). For symbols see Figure 2.
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kg/plant kg/plant
04007 4 total 0.2007 . corms
s I I I ]. [ h
0.3004 0.100 1
0 Y ——e———————
0.200 0 2 4 6 8
months after planting
kg/plant
0.050 + =z = I © I
0.100 4
0
0 2 8 6 8
months after planting
0 T —T T
0 2 b 6 8 kg/plant
months after planting - 03509 . cormels
0.100 -
kg/ plant 0.050-
0.2007 b, leaves
o LJ L]
0 2
] months after planting
I
0.100 - Trealmenta
o maximum care
= without fertilizer
b & with poor weed control
a without disease control
0 . o minimum care
0 2 4 6 8
months after planting I standard error of means

Figure 2 Accumulation and partitioning of dry matter in eddoe
plants grown during eight months under five treatments.
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8ketch of experimental.design and statistical analysis

REPLICATION 4

20/1

19/5

18/3

17/2 «.+/. = plot number/treatment number

16/4

REPLICATIONS 1 TO 3

05/3 10/4 15/4

04/1 09/5 | 14/5

03/5 08/2 13/2

02/4 07/3 12/1

01/2 06/1 11/3
Source of Degrees of
variation freedom
Total 20-1 = 19
Replications (r) 4-1 = 3
Treatments (t) 5-1 = 4
Interaction/error 4x3 = 12

1
Standard error of means: V,error'mean square / r
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