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ABSTRACT

Aim: The experiment on pineapple (Ananas comosus) was conducted in 2013 at the Teaching and
Research Farm of Faculty of Agriculture, University of Port Harcourt, Nigeria using soil enrichment
materials. The experiment was aimed at comparing the best soil enrichment material that can
enhance the production of pineapple in southern part of Nigeria.

Study Design: The experimental design used was a randomized complete block design in three
(3) replications.

Methodology: The soil enrichment materials used for the study were spent mushroom substrate
(SMS), and inorganic fertilizer (NPK 15:15:15) and no treatment as control. The growth and yield
attributes measured in the field included plant height, number of leaves, leaf area, length of leaves,
number of fruits and fruits weight.
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(9.87 kg/plot).
Conclusion:

material for better growth and increase in yield.

Results : These attributes increased significantly due to application of the soil enrichment materials
which led to continuous supply of nutrients as against the control (no treatment) which gave lower
values in all the growth and yield parameters measured. The results of the trial on growth
parameter showed that spent mushroom substrate gave a significant difference (P<0.05) against
the inorganic fertilizer used. On fruit production, it was observed that spent mushroom substrate
and inorganic fertilizer did not show any significant difference (P>0.05), though a higher fruit yield of
6.7 (12.42 kg/plot) was obtained in SMS than in inorganic fertilizer (NPK 15:15:15) which had 6.0

Therefore, farmers in South-South of Nigeria are advised to plant pineapple using
spent mushroom substrate more than inorganic fertilizer (NPK 15:15:15) as soil enrichment

Keywords: Spent mushroom substrates; NPK 15:15:15; pineapple; growth and yield.

1. INTRODUCTION

The production of pineapple in south — south of
Nigeria is constrained by low soil fertility due to
continued cultivation without replenishment of the
soil with any soil amendment materials. This has
also led to reduction of crop yields in the region.
Soil amendments are substances used for
correcting the acidity or alkalinity of the soil which
was as a result of high rainfall associated in the
region.

Pineapple (Ananas comosus) is a perennial crop
and can be cultivated any time of the year, so
long as soil moisture is available. In the southern
part of Nigeria, the plant grows optimally in well
drained sandy loam with a pH of 4.5 to 6.5. The
crop can be grown with the application of organic
and inorganic fertilizers. Pineapple is a tropical
edible crop, grown for its fleshy fruit which is rich
in mineral and vitamins, useful for man as snack,
livestock as feed; industries as raw materials for
juice, textile and garbage as mulch in agriculture.
It is one of the economic bases to small scale
farmers in the southern part of Nigeria.

The expansion of the mushroom industry is a
global phenomenon. Production of mushroom
however is accompanied with the generation of
millions of tons of residue referred to as spent or
used mushroom substrates (SMS/UMS) which
remains after the mushroom crop has been
harvested. In a report by [1], used mushroom
growing substrates are not utilized but can be put
to various other uses. In Nigeria, although few
mushroom farmers are available at present, if
farmers are advised, the SMS generated from
mushroom production can be well utilized and
rightly channeled to agricultural productivity and
environment rather than increasing load on dump
sites [2]. Nitrogen (N) is an essential nutrient

which is a determining factor in crop production
and is absorbed primarily in the form of nitrate
[3]. It constitutes about 1.5 - 6% of the dry weight
of many crops apart from being a constituent of
many organic compounds, nucleic acids and
protein compounds [4]. Nitrogen also plays a role
in chlorophyll synthesis and hence the process of
photosynthesis and carbon dioxide assimilation
[5] and occurs in soil in organic and inorganic
forms [6]. Nitrogen also mediates the utilization
of potassium, phosphorus and other elements in
plants and the optimum amounts of these
elements in the soil cannot be utilized efficiently if
nitrogen is deficient in plants [7]. Under nitrogen
deficiency, plants exhibits stunted growth and
small leaves while excess nitrogen results in
shoot elongation, weak succulent tissues and
lateness in maturity [8]. Phosphorus (P) is a
major constituent of the nucleic acid and the
phospholipids in plants and usually it forms a
building block in the formation of nucleon protein.
Adequate phosphorus in the soil enhances the
fundamental processes of plants such as
photosynthesis, nitrogen fixation, flowering,
fruiting (including seed production). It improves
the development of both shoot and root systems.
Potassium (K) has been found to be of great
value to crops in improving nitrogen use
efficiency sustaining crop productivity and
tolerance to pests and diseases when
adequately supplied [9]. Johnson and Krauss
[10] reported that potassium plays an essential
and irreplaceable role in a number of biochemical
and physiological activities in plants such as
osmoticum to control turgor in plant cells,
enhance plant water use efficiency, assist crops
tolerate cold conditions and improve crop quality.
In another study, Grzebisz [11] observed that
adequate potassium fertilization practice seems
to be one of the cheapest ways to diminish the
negative effects of naturally occurring short-
lasting drought on crop growth and yield.
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In this study, the use of inorganic fertilizer
(NPK15:15:15) and spent mushroom substrates
as soil amendment material in the south-south
region of Nigeria was designed to compare which
of them that will enhance the growth and yield of
pineapple in the region. This is in view of the
economic benefit the small holder farmers derive
from the cultivation of the crop.

2. MATERIALS AND METHODS

The research was conducted in 2013 cropping
season at the Faculty of Agriculture Research
and Teaching farm of the University of Port
Harcourt Rivers State, Nigeria. The site was
located on latitude 4° — 6° N and longitude
7.01E with an elevation of 18 m above sea level
[12]. The rainfall pattern is essentially bimodal
with peak in June and September while in April
and August there are periods of lower
precipitation [13,14].

The dry season is short lasting from December
through February; the wet rainy season begins
from March and continues through November.
Maximum rainfall occurs during the months of
June to October with mean annual rainfall of
2680 mm. The mean monthly temperature
ranges between 28C and 33T, while the
monthly minimum is between 20C and 23<T.
The highest temperature figures are recorded
during the months of December to March.

The experimental area has acidic sandy loam.
The planting material used was pineapple
suckers (cv. smooth cayenne) collected from the
base of the mother plant. These were planted in
three (3) rows per plot size of 3 m x 3 m (9m?)
with 9 plants per plot at a planting space of
70 cm x 90 cm and the cultural practices were
maintained. A land area of 15 m x 15 m
(0.0225ha) was used for the experiment. The
statistical design was a simple randomized
complete block design (RCBD) of two treatments
with  three replications and control. The
treatments used as soil amendments are spent
mushroom substrate and inorganic fertilizer (NPK
15:15:15) at the rate of 500 g/stand for each of
the treatments, in two split applications. These
treatments were applied at the depth of 10 cm
and 20 cm away from the plant stand. They were
applied one week and twelve weeks after
planting.

On data collection, soil samples were collected
from the top soil at a depth of 0 — 15 cm using
soil auger. The soil was collected before planting.
Soil pH was determined 1:2.5 soil — water ratio

using a pH meter [15]. Total nitrogen was
determined by semi-micro Kjeldahl digestion
method [16], while available P was extracted by
Bray 1 method, and determined by the
molybdenum blue method [17]. Exchangeable K
were extracted and measured by flame
photometric method [18]. The results of the
chemical soil analysis of some soil properties are
recorded in Table 1. The chemical analysis of
spent mushroom substrates was determined and
the results are recorded in Table 2. Other data
collected was on growth parameter which
includes plant height, leaf area and length of
leaves, while the yield parameter was on number
of fruits and fruits weight.

The growth parameters were collected at 8, 12,
16, 20, 24, 28, and 32 weeks after planting
(WAP), while yield data collection started at 8
months after planting. The parameters taken
were statistically analyzed by analysis of variable
(ANOVA) mode as recommended by [19], and
the differences between treatment means were
separated using Duncan’s Multiple Range Test
(DMRT).

3. RESULTS AND DISCUSSION

The results of the soil mechanical analysis and
the chemical analysis of spent mushroom are
shown in Table 1 and Table 2 respectively. The
soil surface layers (0-5, 5-10, 10-15 cm) at the
experimental sites were sandy clay loam with
sand between 58-65%, silt 22-27% and clay 11-
15%. This analysis assisted in determining the
guantities of materials that was applied on the
crop.

Table 1. Chemical soil analysis of the
experimental site

Elements Values
Total N (%) 0.05
Available P (mg/kg) 28.0
Exchangeable K (mg/kg) 21.10
Soil pH 4.60

Table 2. Chemical analysis of spent
mushroom substrates

Elements Values
Total N (%) 0.430
Available P (%) 44.50
Exchangeable K (%) 0.047
Soil pH 4.8

3.1 Growth Parameters

The effects of inorganic fertilizer (NPK 15:15:15)
and SMS on plant height, number of leaves, leaf
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Table 3. Effect of treatments on mean growth parame

ters of pineapple

Treatment Plant height (Cm) Number of Leaf area Length of leaf
leaves (cm) (cm)

Spent mushroom substrate. 85.5% 42.75% 88.25% 82.25%

NPK 15:15:15 67.75° 37.75° 74.75° 68.75"

Control 64.75° 33.50° 67.25° 63.25"

SE+ 2.67 1.03 3.14 2.25

Means with the same letter in the same column do not differ significantly at 5% level of probability

area and length of
presented in Table 3.

leaf of pineapple are

The effects of Spent mushroom substrates
showed a significant difference (P<0.05) on the
application of NPK (15:15:15) and control on
plant height, number of leaves, leaf area and
length of leaves measured. In a related study by
[20-22], observed that poultry manure is
preferred amongst other animal wastes because
of its high concentration of macro-nutrients.
Spent mushroom substrates mixed with loamy
soil produced significantly, greater plant height,
stem girth, number of leaves and total leaf area
than only loamy soil for both cowpea and tomato
[23].

The significant difference in the vegetative
parameters measured in this study indicates that
SMS positively improved the growth of the
vegetative parameters most likely because of the
mushroom mycelia present in the SMS which
was absent from the control soil. This
observation is similar to report of [1] who
reported that spent mushroom substrate has
nutrient remaining in it after mushroom harvest
and is useful in crop production, vegetable
production, fruit tree production, soil amendment
among other uses.

3.2 Yield Parameters

The effect of the treatments on the yield of fruits
is shown in Table 4. There was no significant
difference (P>0.05) on the number of fruits and
fresh weight of pineapples among the inorganic
fertilizer and SMS. This is in accordance with [24]
who observed that the need and utilization of
poultry manure has overtaken the use of other
animal manure, because of its high content of
nitrogen, phosphorous and potassium. The
control (no treatment) had a lower number of
fruits - 3.75 (6.95 kg/plot) and it showed
significance difference (p<0.05) among other
treatments. The SMS gave a 55% and inorganic
fertilizer 70% increase over the control for
number of fruits obtained, while the flesh weight

gave a similar trend for both treatments over the
control.

Table 4. Effect of treatments on mean yield
parameters of pineapple

Treatment Number Weight of

of fruits  fruits (kg/plot)
Spent mushroom 6.7% 12.42°
substrate
NPK 15:15:15 6.0° 9.87%
Control (no treatment) 3.75° 6.95°
SE+ 0.53 1.08

Means with the same letter in the same column do not
differ significantly at 5% level of probability

4. CONCLUSION

This trial clearly indicates that the application of
spent mushroom substrate as soil enrichment
material has resulted in better performance of
pineapple in terms of growth and yield compared
to the application of inorganic fertilizer (NPK
15:15:15) and the control where no soil
enrichment was used. Further trials are required
in order to determine the different rates of the
treatments for the production of pineapple in
South — South of Nigeria.
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