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ABSTRACT

The effect of earth worm cast on the physiomorphological differences of Amaranthus caudatus was-studied in the green house of
the Department of Agronomy, University of Ibadan for seven vweeks in 1998. Earthworm casts were coliectéd from soils cuitivated
with maize, cassava and oil palm fields and secondary forest. The result showed that performance of A. caudatus depended o
some extent on earthworm casts rate (r=0.977) and casts produced from maize, oil palm crop fields and undisturbed forest, gave a
yield advaritage over control by 54.8, 19.4 and 64.5% respeclively, while that from cassava fields .gave vield disadvantage -of
22.6%. In addition, growth performance was low on soils treated with cast, which also had a dry matlter yield of 0.4 g pot’
compared to 2:64 and 5.78 g pot”' obtained from inorganic fertilizer and poultry manure respectively. It can therefore be con~luded
that application of earthworm casts from fields can. play a good role in plant nutrient recycling and not at best solely in soil fertility
amendment of degraded soils and as the only source of fertilizer for maximum A. caudatus production.
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INTRODUCTION

The nutritional qualities of A. caudatus is attracling
world wide attention especially when it is discovered that it is a
cheap and rich source of carotene, ascorbic acid, minerals and
proteins which are essential to the continual healthy existence
of the people (Dowton 1973). However, Olufolaji (1985)
reported that the amount of proteins, vitamins and minerals in
an amaramth leaf is a function of plant age.
A. caudatus could be used as a leafy vegetable where by
youny igaves and stems are boiled as greens and added to
scups. In view of the dietary importance of this crop, it is
impodant to seriously encourage the production of the
vegetable.
A. caudatus are known nitriphiles and often accumulates
nitrates. With the substantial amount of biomass removed wilh
the crop, the soil will become depleted without substantial
fertilizer inputs (Martineau, 1985). Degraded soils should not
be abandoned instead, instead ways should be sought to
restore their productivity. In doing so, the restoration materials
suzh as earthworm casls, which are in abundance, are
investigated. If found effective, it will go a long way in nutrient
recycling, while harnessing its potentials.
Nutrient are taken up by plants from various depths of soil and
stored in the biomass. They are returned to the surface soil
through litter fall, root decomposition and root exudates or
residue decomposition (Webster and Wilson 1987). The
decomposition rate is influenced by a number of factors
including the nature and type of soil organisms invelved in the
process and the quality of the decomposing. material.
Earthworm plays a great role in organic matter decomposition.
The activities and abundance of earthworm are affected by the
proximity of trees shade and quality of the leaf litter (Hauser
1993) and food supply (Somani and Bhandari 1994). Lavelle et
al (1994) reported an average earthworm density for the humid
tropics as 19 individuals m™ for crops, 77 for tropical rain forest
and 310 for pastures. Cast of about 30 tons ha™ year could
be produced (Sharpley and Seyers 1976). The concentration
of plant nutrient is higher in the casts than in the total soil
{Kang et al 1994). Then, if the recycling of the nutrients can be
achieved through casts production, the knowledge of its use
foi soil-amendment and the extent to which it can influence

{growlh of plants if not for long period then for sheet period of

< plant growth cycle such as A. caudatus.

This study assessed and compared the effects of earthworm
casts with poultry manure and inorganic fertilizer on the growth
and yield of A." caudatus. It is expected that the study will
provide information on plant response to sarthworm casts
when applied to improve the fertility of degraded soils.

METHODS

In 1998, earthworm casts were coiflecied from soils cultivated
with maize, cassava and oil palm, which has been under
cultivation for more than 15 years and a secondary foerest of
more than 15 years in Ibadan. The experimental soil was a
degraded soil (sandy) collected from a fand of over 20 years of
exhaustive cultivation. Samples were air dried, ground and
screened through 2 mm mesh sieve. Poultry manure was air-
dried, crushed using blender and then sieved through 2 mm
sieve. Seed of A. caudatus was used. The experiment was
carried out as a 5 x 4 factorial (comparative factors were
earthworm casts from the four fields, paultry manure and
inorganic fertilizer). _ : ’
Experimental soil of 2 Kg weight was placed into plastic pols
and 0, 5, 10, 15 and 20 tons ha™ of the casts and poultry
manure were added. Inorganic fertilizer (NPK 15-15-15) was
added at the rate of 60 Kg ha” (Olufolaji 1985). A. caudatus
seeds’ were broadcasted and sfightly covered with the
experimental soil and were adequately watered. The crop was
irrigated daily to 75% field capacity to avoid leaching. The
seedlings were thinned to 2 plants per pot one week after
germig\ation. Evaluation of the treatment effect was done at 2,
3, 4, 5, 6 and 7 weeks after sawing (WAS) when the planis
were cpt for dry matter assessment.

RESULTS

Treatment rate effects of earthworm casts, poultry manuse and
inorganic fertilizer is siown in Table 1.The effect of earthworm
casts rate on plant height, stem girth, leave number and leave
area of A. caucatus shows tha! there is no significant
difference between the casts due to ireatment effect. Howeveai
there were significant difference >>0.05) in the growth
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Table 1: Effect of treatment rate on height, stem girth, leaf number and leaf.area of A. caudatus

Leaf number

" ‘Medium Rate Plant Height Stem girth Leaf area
Tons/ha (cm) (mm) (cm?) .
4WAS  TWAS  4WAS  7WAS 4AWAS  7WAS 4AWAS 7WAS
Poultry 5 17.25°  23.93°  4.92° '5.65° 1517 20.83° 136.26° 169.93°
manure 10 20.97° 30.80° 5.70° 6.55° 14.83°  22.83" 197.86° 237.14%
15 2257 3120° 643" 6.98% 18.47°  22.17° 242 .49° 291.83°
20 2433"  37.37° 7.00° 7.82° 22507  28.30° 348.60° 413.93
Maize 5 2.57% 4,859 1.42%% 217" 6.17% 12.00%9 7.59% 18.28°
cast 10 328" 577" 167%°  2.80%¢ 7.00%  13.17°° 12.62° 25.42°
15 3.80°"  7.50°9  1.88" 3.05% 8.83% 13.67°9 20.649 34.06°
20 5.03° 8.80° 1.95° 3.28% 9.00% 14.50% 22.57° 42.37°
Cassava 5 177" 3.32" 1.129 1.90%" 5.33 8.00" 3.97¢ 12.74°
cast 10 2.28" 3.68" 1.159 1.83%" 5.00' 9.50%" 3.84° 12.74°
15 1.97" 3.83" 1,25 1.78% 5.00', 10.50%" 4.33¢ 12.30°
20 2.37%" 365" 1.13° 1.72" 5.50" 10.00"" 4.15° 9.07°
Oil paim 5 253" 5439 1689 2754 7.00% 1183 13.84° 29.84°
cast 10 227" 372" 1.259 1.72" 5.50' 9.33g" 3.36° 9.43°
15 310" 483" 145%9 230°" 6.50% 11.67°" 4.62° 17.43°
20 2.40%" 3.85" 1.279 2.10M 5.50' 10.00™ 4,21° 12.67°
Forest 5 2.80"™" 5.23%" 1.40°9  2.20M 6.17% 11,504 8.07¢ 19.45°
cast 10 353*"  7147°% 103° 3.08¢ 9.67° 15.15° 23.63° 37.56°
15 4,70 8.73°% 2.00° 3.35¢ 7.83%" 13.67% 23.92° 45.10°
20 5.65° g,12° 1.98° 3.12% 8.67%  14.00°° 17.96¢ 33.17°
NPK 60 17.25  26.07° 4.60° 5.48° 14.50°  26.50° 133.20° 190.47%
(Kg/ha) . .
__Control 0 290" 522"  143%9  257%" 6.83"  11.83°" 9.49° 22.00°

a, b, ¢ d, e f, g, and h: Means having the same letter are not significantly different (P=0.05) using Duncari’s Multiple Range Test.

Table 2: Treatment effect on growth and yield of Amaranthus caudatus.

Medium Plant Stem girth  Leaf number Leaf area Dry matter
Height (mm) (cm?) vield
(cm) (g.pot™)
Poultry manure 30.83 8.75 23.67 278.21 5.78
Maize cast 6.73 2.83 13.33 30.03 0.48
Cassava cast 3.61 1.81 9.75 11.70 0.24
Qil palm cast 4.46 222 10.71 17.54 0.37
Forest cast 7.56 2.94 13.67 33.82 0.51
NPK (ngha") 26.07 5.48 26.50 19047 2.64
Control 4.22 12.17 11.33 12.20 0.31
SE 0.82 0.31 1.14 19.94 0.24
LSD (0.05) 117 0.45 1.63 28.50 0.35.
Rate (tons ha™)
5 8.55 2.93 13.03 .50.04 0.96
10 10.22 3.20 14.07 64.46 1.37
15 11.22 3.49 14.33 80.30 1.67
20 12.56 3.61 15.47 102.28 1.90
. SE 0.82 0.31 1.14 19.94: 0.24
. LSD (0.05) 1.04 0.40 1.46 25.49 0.31
parameters of A. caudatus in which casts, poultry manure and DISCUSSION

inorganic fertilizer were added. The effect of treatment (Table
2) on the growth of A. caudatus shows that soils lreated with
casts collected from soils under secondary forest had higher
values followed by sails treated with casts collected from soils
cultivated with maize. )
Treatment effect by rate of application shows that 20 tons ha

was superior to other treatments rates. Results recorded from
‘the growth parameters (Table 1) indicates that nutrient content
of the casts (Table 3) has effect on A. caudatus though no
‘significant differences were recorded between the soils treated
with casts. However, trealment effect on dry matter yieid
(Table 2) shows that poultry manure is superior tc all ot'ngr
treatments in the following order; Poultry manure > inorganic
fertilizer > secondary forest cast > maize cast > oif palm cast >
control > cassava cast with the corresponding values of 5.78,
2.64, 0.51, 0.48, 0.37, 0.31 and 0.24 g pot ™ respectively.

Plznt height and number of leaves were evaluated to
determine the vegetative growth of A. caudatus as suggested
by Pfeilfer and Harris (1990) who observed and reportcd that
plant mousurements are- used as indicalor of vegetative
growth. Although cast have higher plant mutrient content than
the total soil (Kang et al 1994), resuits sihows that it may not be
used as fertilizers when compared. to the report of Olufsizii
{1985) of applying 60 Kg ha™* of inoiganic fertilizer (N P K 15-
15-15) to Amaranth. The higher values for the ¢rowth
parameters of A. .caudatus from scils treated with casts from
seccndary forest than other casts agreas with the findings of
Fragoso et al, 1693 that low soil disturbance and leaf litter fall
entiances organic matter build up, consequently It's higher
ritrient status.

Plant height of Amaranthus incieased with the rate of
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Table 3: Some chemical properties of the carthworm casis and the experimental soil (control).

i Earthworm  pH Org.  Org Tot AP K Ca Mg Na Ex CEC
Casts field 1.2 C Matier N (mg Acidity
‘ Saoil: (%) (%) (%) kg o {cmol  kgh

Water
Maize 6.25 3.44 595 0.30 3718 082 100 3.12 0.32 0.08 14.3
Cassava 6.52 2,46  4.25 0.21 419 036 8.50 2.60 0.30 0.16 9.80
Oil palm 5.87 303 524 0.26 9.46 0.31 8.00 4.49 0.32 0.08 11.2
Secondary 6.54 308 6.57 0.33 2974 049 850 230 024 008 11.61
Forest \
Mean 6.36 3.00 550 027 2014 080 775 3.13 0.30 0.10 11.75
Control 7.00 0.36  0.62 0.03 243 0.08 1.15 0.51 0.33 0.08 215
Taole 4: Particle size distribution of the experimental soil (%)  RErERENCES

Sand Silt Clay

Experimental soil 93.8 2.0 4.2

arolication of the casts with the exception of cassava and oil
palm casts. The increase could be attributed to increased
amount of nutrients with the rates that could sustain or meet
the demand of the crop. This is corroborated with a high
carrelation between rate of application and plant height
(r=0.957). In all the treatments, cassava cast had the lowest
value of plant height, prabably due to the fact that earthworms
burrow geep down into the soil profiles wihere cassava extract
most of its nutrients. Also, micro-organism population differ
from one earthworm cast io the other depending on the
conditions prevailing, such as temperature, moisture and the
amount and type of organic materials. Stem girth, leaf number
and leaf area of Amaranthus wcreased with the ratc of
application for both the pouliry manure and earthworm casis
except for cassava and oil palm casts. This could also be
aitributed to the nutrient status of the earthworm casts as there
were coirelation between the rates of application’ and ‘stem
girth, leaf number and leaf area (r=0.944, 0.906 and 0.935).
This agrees with the findings of Agboola and Omueti (1982)
that organic materials used for soil fertility restoration
increases plant vield as rate of application is increased. With
th.s trend, it shows that air-dried poultry manure induced plant
growth most at periods below 4 WAS while earthworm casts at
periods above 4 WAS.

The dry matter yield indicated the dependency of Amaranthus
on the nutnent available and the quantity. It can therefore be
inferred that growth of Amaranthus like any other plant
requires N, P -K, Ca and Mg. These are corroborated with nigh
correlation between the dry matter yield and the nutrients
{(r=0.970, 0.960, 0.894, and 0.919 for N, P, K, Ca and Mg).

CONCLUSION

Application of eathworm casts produced in maize, cocoa
crops and undisturbed forest had A. caudalus yield advantage
by 54.8, 19.4 and G4.5% respectively, while soils treated with
casts from cassava based cropping system had vyield
disadvaniage by 22.6%. However, effects of earthwerm casts
gave a low yield of 0.4 g pot-1 compared to 2.64 and 5.78 g
pot-1 obtained. from inorganic fertiizer and pouitry manure
respeclively:

it can therefore be concluded that application of carthworm
casts from fields can play a good role in plant nutrient recycling
and not at best solely in sail fertility amendment of degraded
soils and as the only source of fertilizer for maximum A.
caudalus production.
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