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We evaluated the effect of saw dust ash (SDA) and poultry droppings (PD) on soil
physico-chemical properties, soil carbon and nitrogen stock and their effects on the
growth and yield of okra (Abelmoshus esculentus) on a typic haplusult in Owerri, Imo
State Southeastern Nigeria. The experiment was a factorial experiment consisted of saw
dust ash applied at the rates of 0, 5 and 10 t/ha and poultry droppings applied at the rates
of 0, 5 and 10 t/ha. The treatments were laid out in a randomized complete block design
and replicated four times. Results showed that plots amended with 10 t/ha PD + 10 t/ha
SDA significantly reduced soil bulk density from 1.37 — 1.07 g/cm®, increased soil total
porosity from 48.4 — 59.7% and the percentage of soil weight that is water (soil
gravimetric moisture content) was increased by 68.4%. There were significant
improvements on soil chemical properties with plots amended with 10 t/ha PD + 10 t/ha
SDA recording the highest values on soil organic carbon, soil total nitrogen and
exchangeable bases. Plots amended with 10 t/ha PD + 10 t/ha SDA significantly
increased soil carbon stock by 24% and soil nitrogen stock by 49.5% more than other
treatments. There was significant increase in the growth of okra when compared to the
un-amended soil with application of 10 t/ha PD + 10 t/ha SDA increasing the fresh okra
pod vyield by 78.5%. Significant positive correlation existed between SCS and organic
carbon (r = 0.6128), exchangeable Mg (r= 0.5035), total nitrogen (r = 0.6167) and soil pH
(r = 0.5221). SNS correlated positively with organic carbon (r = 0.5834), total nitrogen
(r= 0.6101) and soil pH (r = 5150). Therefore applications of these agro-wastes are
effective in improving soil properties, increasing soil carbon and nitrogen stock. From the
results of the work, application of 10 t/ha PD + 10 t/ha SDA which was the treatment
combination that improved soil properties and growth performances of okra than other
treatments studied is hereby recommended for soil carbon and nitrogen stock
improvement and okra production in the region.

Introduction

The world is presently experiencing food shortage as a
result of the impacts of climate change (Anino et al.,
2013). Presently in Nigeria, the situation is becoming
worst through endemic poverty, ecosystem degradation,
fluctuation in weather conditions and flooding.
Desertification menace has covered over 35 percent of the
country’s land mass (Adesodun and Odejimi, 2009). In
the northern part of Nigeria, many farm lands and grazing
reserves are being lost to desert encroachment and land
degradation (Adesodun and Odejimi, 2009). The rise in
sea level and temperature are a threat to the coastal states
in the southern part of the country. (Anino et al., 2013).
Irregular and unpredictable rainfall pattern has affected
agricultural production while in some areas, flooding and
excessive runoff has destroyed crops and animals. These
result to untold hardship as 70 percent of the population
are farmers who depend on rain fed agriculture.

As a result of the diversification of the national
economy in Nigeria due to downfall in crude oil price

through agriculture, large quantities of agro-wastes such
as poultry droppings, saw dust and pig dung are generated
in both rural and urban cities. These wastes are found in
large quantities, deposited either on or along the road
sides, unapproved areas, open dump sites in the markets
or in water ways (Tariq et al., 2013) and management of
these wastes has been an environmental challenge
(Nwachukwu, 2008) as their improper utilization has
resulted to environmental pollution and contamination of
the atmosphere as well as contamination of underground
and surface water bodies (Kalu, et al., 2009).

Before now, the use of inorganic fertilizers in crop
production has been a panacea for nutrient losses with
little knowledge on its negative effect on soil condition
such as acidification, nutrient imbalance and trace
element deficiencies (Ajaz et al., 2013). Asadu and
Nweke (1999) have reported that in Sub —Saharan Africa,
soils where inorganic fertilizer are applied for arable crop
production have lower nutrient elements when compared
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to soils where organic fertilizers were used. Therefore, an
agricultural practice that is based solely on intensive use
of inorganic fertilizers is prone to mismanagement and
could lead to environmental degradation (Baqual, 2013).
To ensure food security, continued crop production is
vital for developing countries and this must be
accomplished on sustainable bases to avoid jeopardizing
the underlying bases of natural resources (Tarang et al.,
2013).

Soils are important reservoirs of active carbon and
play a major role in the global carbon and nitrogen cycle
(Verena et al., 2010). As such, soil can be either a source
or sink for atmospheric CO, depending on land use and
the management of soil and vegetation (Lal, 2005). Soil
organic carbon and nitrogen stock has been demonstrated
to be very sensitive to climate change, having a negative
feedback which could enhance global warming (Batjes,
1996). A good estimation of carbon and nitrogen pools in
the soils has been suggested as a means to help mitigate
atmospheric CO, and nitrous oxides. Despite the
abundance of plant and animal wastes in Southeastern
Nigeria, little information is available on the effect of
these wastes on soil carbon and nitrogen stock as well as
their effects on okra production.

Materials and Methods

The Study Area

The study was conducted at the Teaching and
Research Farm of Federal University of Technology
Owerri, Imo State, Southeastern Nigeria. The area lies
between Latitude 5° 21' N and 5° 28' N and Longitude 7'
02°E and 7° 16' E. The area has an average annual rainfall
range of 1950 mm — 2250 mm and annual temperature
range of 27°C — 30°C with average relative humidity of
79%. The geologic material of soil in the study area is an
ultisol and classified as Typic Haplustult (FDALR, 1985),
derived from Coastal Plain Sands (Benin formation) of
the Oligocene-Miocene geological era and are
characterized by low organic matter, low cation exchange
capacity and are highly leached (Onweremadu et al.,
2011). Tropical rainforest is the dominant vegetation of
the area, though with remarkable ecological diversity
caused by anthropogenic activities, especially farming
and deforestation resulting into depleted vegetation as a
result of demographic pressure. Farming at subsistent
level is a major socio economic activity of people in the
area and fertility restoration in the area is by bush fallow
and application of inorganic fertilizers. The location map
of the study area is shown in Figure 1.

Land Preparation

A two year fallow land, dominated by shrubs and
grasses was used for the study and was manually cleared
using cutlass and hoes and mapped out into experimental
plots. Composite soil samples were randomly collected
for pre-planting soil analysis using soil auger at 0 — 30 cm
depth. The samples were air dried at room temperature
and sieved using 2 mm mesh sieve and then subjected to
routine laboratory analysis using standard methods. The

experimental plot was mapped out into nine treatment
plots, each measuring 2 x 2 m with inter plot distance of 1
m and replicated three times with inter block spacing of 2
m. The beds were manually tilled with hoes and spades.

Fig 1 The location map of the study area

Treatments and Experimental design

The experiment was a factorial experiment with
poultry droppings as factor A applied at 0, 5 and 10 t/ha
and saw dust ash as factor B applied at 0, 5 and 10 t/ha.
The treatments were laid out in randomized complete
block design. After applying the treatments, the
treatments were allowed to incubate for one week before
planting the test crops. Some samples of poultry
droppings and saw dust ash were collected and analysed
for nutrient composition.

Okra (Abelmoshus esculentus) was planted at a
distance of 50 cm on the experimental plots with three
seeds per hole. This gave a plant population of 62500
okra plants/ha. A week after germination, the plants were
thinned to a plant per stand. Growth attributes such as
number of leaves, plant height and leaf area was measure
at two weeks interval.

Laboratory Analysis

Physical properties of the soil: The particle size
distribution of the soil (sand, silt and clay fractions) was
determined by hydrometer method according to the
procedure of Gee and Or (2002). Bulk density (BD) was
determined by core methods according to Grossman and
Reinsch (2002). Total porosity of the soil was calculated
from the result of bulk density using the formula:

TP =[1- (BD/ pd) x 100] 1)

Where;

TP = Total Porosity

pd = Particle density (2.65 g/cm®) and
BD = bulk density.

Gravimetric moisture content (GMC) was determined
by the gravimetric method calculated mathematically as
follows:

9% GMC = {(W2 - W3)/ (W3- W1} X 100 (2

Where;

W1 = weight of the can,

W?2 = weight of wet sample + can,

W3 = weight of oven-dried sample + can.
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Soil chemical properties: Soil pH was determined in
both water and in KCI using pH metre in soil / liquid
suspension of 1: 2.5 according to Hendershot et al.,
(1993). Organic carbon was determined using chromic
wet oxidation method according to Nelson and Somers
(1982). Total nitrogen was determined by kjeldahl
digestion method using concentrated H,S0, and sodium
copper sulphate catalyst mixture according to Bremner
and Yeomans (1988). Available phosphorus was
determined using Bray Il solution method according to
Olsen and Somers (1982). Exchangeable Mg and Ca were
determined using ethylene diamine tetra acetic acid
(EDTA) (Thomas, 1982) while exchangeable K and Na
were extracted using 1 N Neutral ammonium acetate
(NH4OAC) and then determined using flame photometer
(Thomas, 1982). Exchangeable Acidity was measured
titrimetrically using 1 N KCI against 0.05N Sodium
hydroxide (Mclean, 1982) while effective cation
exchange capacity was calculated from the summation of
all exchangeable bases and total exchangeable acidity.
Percentage Base Saturation (PBS) was calculated by the
summation of the total exchangeable bases divided by
effective cation exchange capacity and then multiplied by
100.

Determination of soil carbon and nitrogen stock: Soil
carbon stock and nitrogen stock was calculated using the
formula adopted by Batjes (1996) as;

SCS=S0OC xBD xareaxD /10 3)
SNC =TSN x BD x area x D /10 4)
Where;

SCS = Soil carbon stock (gm™kg™),
SNC = soil nitrogen stock (gm™kg™)
BD = bulk density (g/cm?)

SOC = Soil organic carbon (g/kg)
TSN = total soil nitrogen (g/kg)

D  =soil depth (m)

Statistical analysis: Data collected were presented in
tables and graphs. Data were subjected to Analysis of
Variance (ANOVA). Significant means among
treatments were separated using Least Significant
Difference (LSD) at 5% probability level while
relationship between soil and nitrogen stock was
determined through correlation analysis

Results and Discussions

Nutrient Composition

The physico-chemical properties of soil used in the
study are presented in Table 1. Texturally, the soil was a
sandy loam soil dominated by sand fraction. The soil was
low in moisture content, strongly acidic, low in organic
carbon and exchangeable bases. These properties showed
that there is need to improve the fertility status of the soil
for better crop performance since the essential nutrients
were below the critical levels recommended by FAO

(2006). Appropriate management input is therefore
needed for better food production in these soils.

Some selected nutrient content of the agricultural
wastes used in the study are presented in Table 2. The
wastes are rich in plant nutrient elements. Poultry
droppings contained high values of nitrogen, phosphorus,
organic carbon and magnesium than saw dust ash. Saw
dust ash contained high value of potassium with high pH.
Therefore applying these wastes on the degraded soil of
the study area is expected to improve the fertility level.

Physical Properties

Effects of the amendments on soil physical properties
are presented in Table 3. Results showed that the
amendments did not significantly (p < 0.05) change the
textural class of the soil which remained sandy loam. This
observation was in agreement with Adaikwu et al., (2012)
who stated that good soil management practices may
slightly raise the clay fraction of the soil and improve soil
productivity but cannot change the textural class.
According to Fitz-Patrick (1986), textural class of the soil
is a function of weathering in association with parent
materials influenced by climate over time.

Table 1 Physicochemical properties of the soil before the
study

Soil property Unit Values

Sand a/kg 921
Silt o/kg 15
Clay o/kg 64
Textural Class loam sand
Bulk density glem? 1.35
Total porosity % 49.1
Gravimetric moisture content a/kg 117.2
pH (H,0) 5.11
pH (KCI) 4.13
Organic carbon a/kg 6.36
Total Nitrogen a/kg 0.56
Available P mg/kg 14.3
Exchangeable Calcium cmol/kg 14
Exchangeable Mg cmol/kg 1.01
Exchangeable K cmol/kg 0.12
Exchangeable Na cmol/kg 0.04
Exchangeable H cmol/kg 0.32
Exchangeable Al cmol/kg 0.59
Effective cation exchange capacity cmol/kg 3.48
Base saturation % 73.8

Table 2 Chemical composition of the wastes used in the
study

Property Saw dust Poultry
ash(SDA) dropping (PD)
pH(H,0) 9.55 6.83
Nitrogen (g/kg) 0.22 432
Phosphorus (mg/kg) 1.42 7.1
Potassium (g/kg) 4.30 3.21
Organic carbon (g/kg) 7.31 13.5
CIN 33.2 3.13
Calcium(g/kg) 5.90 6.50
Magnesium (g/kg) 3.12 5.21
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The amendments significantly (P<0.05) reduced the
soil bulk density when compared to the control plot. Soils
amended with 10 t/ha PD + 10 t/ha SDA recorded the
lowest soil bulk density (1.07 g/cm®). Reduction of soil
bulk density through application of agro-wastes agreed
with the findings of Tekwa et al., (2010) who found out
that application of rice mill husk reduced the soil bulk
density. Improvement of soil properties such as soil
aeration, moisture content and soil structure might
increase soil microbes, increase soil organic matter that
could reduce soil bulk density. Results of the effects of
agro-wastes on soil total porosity showed that soils
amended with the agro-wastes significantly (P<0.05)
increased soil total porosity (Table 3). Results showed
that among the treatment combination, soils amended
with 10 t/ha PD + 10 t/ha SDA recorded the highest total
porosity of 59.69 %. This observation was in concord
with Li et al., (2011) who noted that application of
organic wastes increases soil macro and meso pore
volume due to an increase in organic matter content,
better aggregation and water transmission rate.

The amendments significantly (P<0.05) increased soil
gravimetric moisture content more than the control plot
with plots treated with 10 t/ha PD +10 t/ha SDA
recording the highest gravimetric moisture content of
369.17. Increase in gravimetric moisture content with
addition of these wastes could be due to an increase in
total porosity, reduction in soil bulk density and better
soil aggregation. This finding agreed with the report of
Mbah and Nneji (2010) that water holding capacity
depends on soil total porosity and the size distribution of
its pores.

Chemical Properties

Effects of treatments on soil chemical properties are
shown in Table 4. Results showed that the treatments
significantly (P<0.05) increased soil pH when compared
to control. Plots amended with 10 t/ha PD + 10 t/ha SDA
recorded the highest values of soil pH in water (5.29) and
in KCI (4.75). The same rate also recorded the highest
values of organic carbon (8.67 g/kg), total nitrogen (0.74
o/kg), and available phosphorus (18.10 mg/kg) when
compared to other treatments. Similarly the same trend
was observed in exchangeable bases and, effective cation
exchange capacity and base saturation. Plots amended
with 10 t/ha PD +10 t/ha SDA recorded the lowest total

exchangeable acidity of 0.53 cmol/kg. Increase in organic
carbon with application of these organic wastes could be
attributed to increase in gravimetric moisture retention
and reduced bulk density which created a favourable
environment for microbial activity, decomposition and
mineralization. These result to an increase in soil pH and
increase in basic cations. These observations agreed with
the findings of Akanbi, et al., (2002) who observed that
application of organic wastes improved soil organic
matter and increased moisture retention. Increase in
exchangeable cations with application of these agro
wastes could be attributed to an increase in the pH of the
soil which promotes the availability and uptake of these
nutrient elements by plants. Also, increase in soil organic
matter, improved soil porosity and gravimetric moisture
content due the application of the amendments could be
responsible an increase in exchangeable cations.

Carbon and Nitrogen Stocks

Results of the effects of agro-wastes on soil carbon
and nitrogen stocks are presented in Figure 2. Plots
amended with agro-wastes significantly (P<0.05)
increased the carbon stock of the soil when compared to
control plot. Plots amended with 10 t/ha PD +10 t/ha SDA
recorded the highest soil carbon stock of 92.44 g?m™kg™
as compared to control that recorded 71.0 g’m™kg™.

Similarly, application of agro-wastes significantly
(P<0.05) increased soil nitrogen stock with plots amended
with 10 t/ha PD +10 t/ha SDA recording the highest soil
nitrogen stock of 3.11 g’m’kg® as compared to control
that recorded 1.57 g?m™kg™. Low value of soil carbon and
nitrogen stocks in the control plot could be attributed to
low organic matter, increase in soil bulk density which
reduced water infiltration, soil aeration and soil
biodiversity and rate of decomposition of organic
material. Similar studies have proved that conversion of
forest land into cultivation without additional organic
inputs increases global warming by reducing the amount
of soil carbon stock (Chen and Xu, 2010). These findings
were also in line with Anger (2005) who discovered after
application of organic manure, an increase in the soil
carbon stock. Angers (2005) observed a 36% increase in
soil carbon stock after application of organic wastes on a
degraded soil.

Table 3 Effect of saw dust ash and poultry manure on soil physical properties

Treatment Sand Silt Clay Textural class BD TP GMC
glkg g/kg g/kg glem® % glkg

Control 922.93 16.13 60.93 Sandy loam 1.37 48.40 116.80
5t/haPD 882.93 19.47 40.93 Sandy loam 1.30 51.07 144.90
10 t/ha PD 912.93 12.80 47.60 Sandy loam 1.20 55.36 224.13
5t/ha SDA 912.93 39.47 44.27 Sandy loam 1.19 56.63 123.10
5t/ha PD + 5t/ha SDA 899.60 22.80 84.27 Sandy loam 1.27 52.20 243.87
5t/ha PD + 10t/ha SDA 882.93 32.80 30.97 Sandy loam 1.24 55.00 241.33
10t/ha SDA 982.93 6.13 45.93 Sandy loam 1.29 52.87 168.23
10t/ha PD + 5t/ha SDA 949.60 6.13 11.60 Sandy loam 1.26 54.10 311.00
10t/ha PD + 10t/ha SDA 929.60 29.47 40.93 Sandy loam 1.07 59.69 369.17
LSD(0.05) NS NS NS 0.076 5.278 27.71

BD = bulk density, TP = Total porosity, GMC = gravimetric moisture content, PD =poultry droppings, SDA = saw dust ash
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Table 4 Effect of agro-wastes on soil chemical properties

Treatment pH pH OC TN C/N Av.P Ex.Ca Ex.Mg Ex.K Ex. Na TEA ECEC BS
H,O KCI g/kg g/kg Mg/kg Cmol/kg Cmol/kg Cmol/kg Cmol/kg Cmol/kg Cmol/kg %

Control 5.01 4.14 6.47 055 11.67 15.23 1.50 1.09 0.13 0.03 0.99 3.74 73.30
5t/haPD 5.13 4.44 747 0.64 11.67 16.25 2.25 1.36 0.17 0.04 0.62 445  86.03
10 t/ha PD 5.13 453 7.61 0.65 11.73 16.37 2.33 1.39 0.37 0.03 0.66 479  86.30
5t/ha SDA 525 453 7.23 0.62 1157 16.57 2.30 1.34 0.49 0.04 0.62 479  87.00
5t/ha PD+5t/ha SDA |5.26 4.55 7.67 0.65 11.73 16.93 2.44 145 0.59 0.03 0.59 5.09 8843
5t/ha PD+10t/ha SDA | 5.27 4.55 8.18 0.71 1153 17.40 2.58 1.55 0.68 0.03 0.53 5.38  90.07
10t/ha SDA 526 457 7.41 0.63 11.63 16.87 2.43 1.49 0.64 0.04 0.49 5.08 90.40
10t/ha PD+5t/ha SDA | 5.27 4.70 8.41 0.72 11.73 17.40 2.54 1.66 0.72 0.06 0.51 549  90.60
10t/ha PD+10t/ha SDA 529 4.75 8.67 0.74 11.67 18.10 2.56 1.74 0.81 0.06 0.53 5.69  90.77
%CV 0.10 0.70 1.10 1.00 0.60 0.70 5.30 2.60 5.40 42.30 9.20 3.60 1.20
LSD(0.05) 0.02 0.09 0.48 0.04 0.26 0.49 0.3 0.1 0.09 0.03 0.15 0.42 2.83

Av.: Available, Ex: Exchangeable, OC = organic carbon, TN = total N, C/N = carbon to nitrogen ratio, TEA = total exchangeable acidity, ECEC =
effective cation exchange capacity, BS = base saturation, PD =poultry dropping, SDA = saw dust ash

Table 5 Relationship between soil carbon and nitrogen stocks on soil physico-chemical properties

Soil property SCS SNS
BD 0.2890 0.3158
BS 0.3834 0.3785
C/N -0.008 -0.1680
Ca 0.2975 0.2916
Clay -0.3290 -0.3585
ECEC 0.3195 0.3191
K 0.3041 0.3271
MC 0.3645 0.3270
Mg 0.5035* 0.4821
Na -0.1630 -0.2420
ocC 0.6128** 0.5834*
pH(H,0) 0.5221* 0.5150*
Sand 0.1841 0.1658
Silt -0.1480 -0.0930
TEA -0.4370 -0.4230
TEB 0.3703 0.3669
TN 0.6167** 0.6101**
TP -0.1980 -0.1951

*and** = significant at 0.05 and 0.01 probability levels respectively

Growth and Yield of Okra

Effects of agro-wastes on the growth and yield of okra
are presented in Figure 3. Results showed that application
of the agro-wastes significantly (P<0.05) increased the
growth attributes of the crop. Plots amended with 10 t/ha
PD + 10 t/ha SDA (T9) recorded the highest value of okra
height (48.8 cm) when compared to other treatments.
Similarly, the trend of performance on the number of okra
leaves followed the sequence T9 >T8>T5>T6=T7 >
T3>T4 > T2 > T1. Effect of the amendments on the leaf
area of okra followed the sequence T9 > T7 > T3> T8 >
T5>T4>T2>T6 > TL1. The highest fresh okra pod yield
of 3500 kg/ha was recorded from plots amended with 10
t/ha PD + 10 t/ha SDA (T9) and the sequence of
performance was T9 > T8 >T5>T6=T7>T3=T4 >
T2 > T1. Similar works by Brar et al., (2001) and
Jayaprakash et al., (2003) observed a significant
difference with 30 t/ha farm yard manure application on
maize production. Increase in the growth and yield of
okra with application of these agro —wastes could be
attributed to the plant nutrient elements supplied by these
amendments as well as the improvement of soil physical
condition such as reduced bulk density, increase in total

porosity and water retention as well as increase in soil
organic matter and soil pH. These attributes play
significant role in increasing soil aeration and soil
biodiversity (Jayaprakash et al., 2003) with an attendant
high crop yield. These findings are in concord with
previous works by Kumar and Puri (2001), Verma et al
(2003).

Relationships

Relationship between soil carbon stock (SCS) and soil
nitrogen stock (SNC) with soil physicochemical
properties are presented in Table 5. There was significant
positive correlation between SCS with organic carbon (r =
0.6128), exchangeable Mg (r= 0.5035), total nitrogen (r =
0.6167) and soil pH (r = 0.5221). SNS correlated
positively with organic carbon (r = 0.5834), total nitrogen
(r = 0.6101) and soil pH (r = 5150). Increase in soil pH
increases soil biodiversity and mineralization of organic
matter with anticipated increase in soil carbon stock and
nitrogen stock. Soil moisture retention influences the level
of carbon dioxide fluxes in the soil which may in one way
or the other affect soil microbial biomass and potential
carbon and nitrogen (Haney et al., 2004).
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Fig 2 Effect of saw dust ash and poultry droppings on soil carbon and nitrogen stocks of the treated soils (LSD=0.05).
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10t/ha PD + 5 t/ha SDA, T9= 10t/ha PD + 10t/ha SDA)

= WEEK 2 = WEEK 4 = WEEK6 = WEEK2 mweek4 " week6
60,00 + 600,00
50,00 - ;g 500,00 -
- )
€ 40,00 - < 400,00 -
= o
— ©
5 30,00 - w 300,00 -
o et
T 20,00 - 200,00 -
i
[]
o 10,00 - 100,00 -
0,00 - 0,00 -
TL T2 T3 T4 T5 T6 T7 T8 T9 TL T2 T3 T4 T5 T6 T7 T8 T9
Treatment Treatment
mWEEK2 = WEEK 4 " WEEK6
;g 16,00 - 3500
S 14,00 A £ 3000 -
T 12,00 - 2
= S 2500 -
£ 10,00 o
> .
S 800 e 2000
g 600 3 1500 -
£ ] 2
3 400 1000 -
2,00 500 -
0,00 -
TL T2 T3 T4 T5 T6 T7 T8 T9 0 -
TL T2 T3 T4 T5 T6 T7 T8 T9
Treatment Treatment

Fig 3 Effect of saw dust ash and poultry droppings on the growth and yield of okra (LSD=0.05).
(T1 = control, T2 = 5 t/ha PD, T3 = 10 t/ha PD, T4 = 5 t/ha SDA, T5 = 5 t/ha PD + 5 t/ha SDA, T6 = St/ha PD + 10t/ha SDA, T7 = 10t/ha SDA, T8
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Conclusion

As a way of revitalizing the soil fertility status of a
degraded soil in Owerri, Southeastern Nigeria and finding
out an appropriate utilization of abundant agricultural
wastes predominant in the region for food and
environmental sustainability, field trial was conducted to
evaluated the effect of saw dust ash and poultry droppings
on soil physicochemical properties, soil carbon and
nitrogen stock and effect on growth and yield of okra.
Results showed that these wastes contain plant nutrient
element that can sustain okra production in a degraded
soil and there application on soil increased soil carbon
and nitrogen stock.

Recommendation

Among the treatment and treatment combinations
investigated, application of 10 t/ha PD + 10 t/ha SDA
proved superior over other treatments in improving soil
physicochemical properties, soil carbon and nitrogen
stocks as well as growth and yield of okra in the area.
Therefore, combining 10 t/ha of poultry dropping with 10
t/ha of saw dust ash is recommended for okra production
and improvement of soil carbon and nitrogen stocks.
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