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Abstract
Imbalanced use of chemical fertilizers without replenishment of organic matter
has lead to deterioration of soil health and fertility. This study was done to
quantify the effects of household waste (HW), poultry manure (PM) and cow
dung (CD) on tomato yield, potential supplies and use efficiencies of nutrients
and improvement of soil fertility using 11 treatments in a randomized complete

block design with three replications. Except the control and recommended
fertilizers (RD), remaining nine treatments were composed of HW, pM and CD
where each of the wastes was applied at the rates of 2.0,3.0 and 4.0 kg m-2. In
waste treated plots nutrients were supplemented by inorganic fertilizers to make
amount of nutrients equal to RD treatment. The treatments containing HW pM
and CD produced significantly higher yield of tomato over the RD treatment.

Application of HW 4 kg and CD 3 kg m-2 produced the maximum22 t tomato
ha-1. Different levels of wastes significantly increased carbon and nutrients in
soils and the potential supplies of N, P and K were high enough, which indicated
the fertility enhancement of soil. The nutrient use efficiencies were within the
normal range and higher in some cases. The recovery efficiencies of N, p and K
were found significantly different among treatments where N ranged from 25 to
47 , P 10 to 2l and K 28 to 960/o. Internal use efficiency of N ranged from 37 to
41, P 361 to 390 and K 45 to 49 kg oven dry tomato kg l nutrient uptake.

Keywords: Household waste, chicken manure, cow dung, nutrient

use

efficiency, tomato

Introduction

growing population. The scope

Agriculture in Bangladesh faces the
challenge of producing crops from its
limited land resource to meet up the
huge demand of foods for its ever
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is
under
cultivation. Therefore, intensification
of land with modern crop varieties for
increased production is a must

limited to bring new land
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(Rahman and Azam, 2005).

In

residues

the
modern production systems
monocropping along with imbalanced
use of chemical fertilizers, pesticides

and intensive use of land without
application of organic fertilizers have

lead to deterioration of soil quality and
fertility (Rahman and Thapa, 1999).
More than 65% of the total agricultural
land in Bangladesh is suffering from
declining soil fertility. Soil organic
matter contents and its fertility are
constantly declining in Bangladesh
because of intensive cultivation with
high yielding crop varieties and
imbalanced use of chemical fertilizers,
which further augment due to favorable

climatic conditions for microbial

degradation (Hossain, 2001; Rahman,
2010a). Productivity of soils in
Bangladesh can not be increased and
sustained unless arrangements are made

to build up soil organic matter.
Incorporation of nutrient enriched
biodegradable different organic wastes
and maintaining the nutritional balance
may play a vital role to reduce the
aforesaid problem and improve the

physical and chemical properties of
soils.

Household waste, poultry manure and

and animal manures

is

becoming an essential component of
sustainable environment (Brady, 200 1 ).
There are unavoidably nutrient losses in
all agricultural systems and their
deficiency is a major constraint for
better crop production (Tchienkoua and
Zech, 2003). The use of household
waste, poultry manure and cow dung

contribute to the requirement to
maintain the long-term fertility of soils
by improving physical and chemical
properties of soils (Rahman, 2070a).
These organic wastes could be the
potential source of nutrients especially
for vegetable cultivation. Tomato is one
of the most important and popular
vegetables in Bangladesh, which
mainly grows in the winter (Zaman et
al., 2006). However, summer tomato
has a great market demand because of
its low production and less availability
of summer vegetables. The study was
therefore carried out to determine the
effect of household waste, poultry
manure and cow dung application on
the yield of tomato, to quantify the
potential supplies and use efficiencies
of nutrients and irnprovement of soil
physical and chemical properties.
Materials and Methods

cow dung contains essential plant Household
waste collection and
nutrients that can be used for crop
composting

production (Chongrak, 1996).
Supplementation of nutrients using

Household wastes (kitchen waste) from
Bangabandhu Sheikh Mujibur Rahman

domestic wastes, industrial wastes, crop
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was collected and

sorted.

Biodegradable and agriculturally usable

portion household waste

Experimentation

The experiment was conducted during

February

to May 2009 at

the

experimental field of Bangabandhu
Sheikh Mujibur Rahman Agricultural
Poultry
cultivation.
University, Gazipur, Bangladesh using
used for tomato
manure and cow dung were Procured household waste, poultry manure and
from local poultry and dairy farms, cow dung in tomato (BARI summer
respectively and composted in a pit for tomato 4) cultivation. There were 11
1 month and then used in the studY. treatments which were laid down in a
Background nutrient concentrations of randomized complete block design
household waste comPost, PoultrY using three blocks. Every treatment was
The
manure, cow dung and field soils were assigned in each block randomly.
(2mx2m).
4
m2
plot
was
size
individual
determined (Table 1). Total N was
(2)
determined by Kj eldhal sYstems The treatments were (l) Control;
K
as
P
and
N,
(Bremner and MulvaneY, 1982), Recommended doses(3)ofHW
2.0 kg m-2;
synthetic fertilizers;
available P by Olsen's method (Olsen
(4)
HW
3.0 kg m-2; (s) HW 4.0 kg m-2;
and Sommers, 1982), and K bY (6) PM 2.0 kg m-2; (7) PM 3.0 kg m-2;
Ammonium acetate extraction method (8) PM 4.0 kg m-2; (9) CD 2.0 kg m-z'
(Barker and Surh, 1982). Available N (10) CD 3.0 kg m-2; and (11) CD 4.0 kg
was

composted in pits for 4 months and then

(NO3--N plus NH4+-N)

was

m-2. In case of organic

determined using Steam Distillation
method (Keeney and Nelson, 1982).

waste

treatments, synthetic fertilizers were

also added to meet uP

the

recommended doses of N, P and K.

Table 1. N, P and K content of household waste, poultry manure and cow dung
(oven dried at 65oC).
Total N (%) Available N (%)* Available P Exchangeable K
Waste materials
( g g-1 soil)

(g kg-1 soil)

Household waste compost

1.55

0.077

150.00

4.50

Poultry manure

1.90

0.260

880.50

7.60

Cow dung

1.15

0.050

7s0.00

4.05

0.110

0.030

0.50

0.10**

Plot soil

*Available N means ammonium N plus nitrate N (ItIHf -N plus NO3--N)
** unit of K in the plot soil only is meq/l00 g soil to calculate the K requirements as per equation
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Soil and weatlter condition of

Where, Fr : Fertilizer nutrient required
for a given soil test value (kg ha- l), Uf=
Upper limit of the recommended
fertilizer nutrient for the respective soil

the

experimental site

The experimental site is belonging to
Salna series Shallow Red-Brown
Terrace Soil which falls under Ochrept
suborder in USDA Soil Taxonomy. The

soil is a silty clay loam in

test value interpretation (STVI) class
(Table 2), Ci : Unit of class intervals
used for fertilizer nutrient
recommendation, Cs : Unit of class
intervals used for STVI class, St : Soil
test value, Ls : Lower limit of the soil
test value within the STVI class (Table

texture

having a pH value of about 6.4. The
weather comprised of heavy rainfall
during April to September and scanty
rain during rest of the year. The mean
maximum air temperature of the area 2). The recommended doses of N, P and
rises to 33oC in March and April, while K for tomato based on soil test results
1,
the minimum temperature comes down were ll2, 47 and 67 kg harespectively. Using the data given in the
to 15oC in December and January.
table 1 (soil test value) and table 2
Fertilizer application, transplantintg (STVI class and nutrient
and intercultural operations
recommendation) a calculation
Targeting the high yield goal of tomato procedure is shown to get the
the required arnount of N, P and K were recommended N for tomato.
determined ,using the. equation 1 Fr: 1 20-(40/0.09)* (0.11 .-0.091)

:

Tabte 2. Soil test value interpretation
recommended fertilizer nutrients.
STVI class

112kgN

(STVI) class and the

Limit of the soil test value
within the STVI class

r{ (%)

P(ee-')

/ ha
respective

Fertilizer recommendation of

the

ive STVI class (kg ha-l)

K
(meq tOO-l g)

Very low

0.09

6.0

0.075

121-160

37-48

Low
Medium

0.091-0.18

6.1-12.0

0.076-0.15

81-120

25-36

5t-75

l.r8t-0.27

12.1- 18.0

0.tst-0.22s

13-24

26-50

Optimum

0.271-0.36

t8.t-24.0

0.226-0.30

41-80
0-40

0-t2

0-25

High

0.361-0.45

24.1-30.0

0.31-0.375

>0.45

>30.0

>0.375

Very high
Source: BARC 2005
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The amount of inorganic fertilizer
required for a 4 m2 plot was then
calculated. Following the integrated
plant nutrition systems (IPNS) the
amount of available N, P and K in
household waste, poultry manure and
cow dung as per the rates of treatments
were then deducted from the total
requirements to get application rates of

accordingly. The collected fruits and
plants samples from each plot were
dried in an oven at 650C for until a
constant weight obtained. Samples
were analyzed for N, P and K. Nitrogen
in plant samples was measured using
Kj

fertilizers to each and every plots.

The tomato seedlings

were transplanted

of 30 duy old

in the plots on

February 24, 2009. The full doses of P
and K were applied using triple super
phosphate (TSP) and muriate of potash
(MoP), respectively at the time of final
land preparation. Nitrogen as urea was
applied in three equal split: 10 days
after transplanting, at maximum growth
stage and at maximum fruiting stage of
the crop. Sulfur, zinc and boron were
not applied as these elements were
applied at the rates of 21 kg S, 4 kg Zn
and 1.8 kg B per ha in the previous
crop. Plant spacing was 40 cm x 40 cm.

Intercultural operations such

eldhal systems (Bremner

and

eldhal systems (Bremner

and

Mulvaney, 1982), whereas P and K
were determined by the Acid Digestion
method (Jones and Case , 19901, Watson
and Issac, 1990). After harvesting of the
crop soil samples were collected from
each plot at 0- 15 cm depth and were
analyzed for pH, OM and residual
nutrients. Soil pH was determined by
Glass Electrode pH Meter method with
soil water ratio l:2.5 (Mclean, 1982),
OM by Walkley-Black method (Nelson
and Sommers, 1982), total N by
Kj

P by
Olsen's method (Olsen and Sommers,
1982), and K by Ammonium acetate
extraction method (Barker and Surh,

Mulvaney, 1982), available

Le82).

as

Potential supplies of N (SN), P (SP) and

weeding, pest controls etc. were done
as and when required.

K (SK) in soils under different

treatments were calculated using the
following equations (Janseen et al.,
1 eeo).

Harvesting and data collection
Tomato was harvested 6 times during

the growing season and the final SN:lN x 6.8 x org. C (g kg-1) ......(2)
harvest was done on May 7, 2009 and SP:
/P x 0.35 x org. C x P- Olsen (mg

ke-r)

data was recorded as t ha-l . The
crop plants were harvested from each
plot and bundled separately and fresh

yield

weight of plants were

..(3)
SK : ( K x 400 x exch. K (mmol kg-t;;
l(2 + 0.9 x org. C (e ke-l)) ...... (4)

recorded
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General Linear Model (GLM). Means
were separated by LSD.

Where,

A :: 0.2s (pH - 3) ...
lP

lK:

I - .05 (pH - 6) ..
a.62s (3.4 -0.4 pH)

....... (s)

.

... (6)
...... (7)

The recovery and internal

Results and Discussion
Treatments had significant effects on

use

tomato yield (p<0.05). All

efficiencies of nutrients were calculated
using the following equations (Abegaz,
2008). Recovery fraction of applied
nutrient (RE(x)) is the ratio between
nutrient uptake from applied fertthzer
and the rate of fertrlizer application. It
was calculated as:
RE(x)

:

treatments gave significantly higher
production over the control (Table 3).

Further, solitary application of
recommended doses of inorganic
fertilizers produced significantly lower
yield of tomato compared to combined
application of organic and inorganic
nutrients. Application of household
waste 4 kg m-2 and cow dung 3 kg m-2
produced the maximum yield, which
was about 22 t ha-l and this was more
than 70% higher yield over the sole

(TU(xf) - TU(x0))/ Fr(x) ....(8)

Where TU(xf) is the nutrient uptake (kg
ha-l) from treatments receivifig a dose

Fr(x), TU(xO) is the nutrient uptake (kg
ha-l) from the control (zero fenilizer)
treatment, Fr(x) is the rate of fertlhzer
application (kg ha-l) and (x) is the
nutrient under consideration (N, P or K).

application of recommended chemical
fertilizers. Heitkamp et al. (2011)
reported that yield of potatoes, rye and
clover significantly increased when
farm yard manure was applied. Rahman
(2010a) found that the integrated plant
nutrition system i.e. application organic
and inorganic sources of nutrients
together produced significantly higher
yields of tomato over the solitary
application of inorganic fertrhzers. The
yield of summer tomato in the present
study was found too low compared to
winter tomato yields. But when in the
summer season there is a shortage or
scarcity of vegetables in the market this
amount of tomato yield is quiet
satisfactory and also profitable.

Internal nutrient use efficiencies (IE, kg
tomato kg- l nutrient uptake) were
calculated as:

IE

:

GY/ TU

.

..(9)

Where GY is tomato fruit yield at oven
dry condition (kg ha-t) and TU is the

total nutrient uptake (kg ha-l) in
aboveground plant dry matter at
maturity
Statistical analysis

One-way-ANOVA

and

the

Univariate

analysis were performed in SPSS using
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Table 3. Fresh yields of tomato under different treatments.
Fresh yield of tomato
Treatment
(t/ha)
(kgla m2 plot)
_

3.07

Control

t.23

RDofN,PandK

5.07

t2.67

HW 2.0 kg m-2
HW 3.0 kg in-z
HW 4.0 kg m-2
PM 2.0kgm-2
PM 3.0 kg m-2
PM 4.0 kg m-2

8.40

21.00

8.67

2t.69

8.77

21.92

.23

18.08

1.90

t9.15

8.55

2t.31

2.0 kgm-z
3.0 kg m-z
4.0 kq m-2

8.33

20.83

8.80

22.00

7.79

19.48

CD
CD
CD

7

S.E. (+;

0.52

1.31

LSD
%CY

t.54

3.85

12.32

12.30

HW

:

household waste,

PM

:

poultry

manure, CD : cow dung, FS : field soil, RD :

recommended fertilizers

nutrients supplied to plots using organic
and inorganic sources were optimum
for plant growth and develoPment.
Application of different organic wastes
like cow dung, poultrY manure,

Treatments significantly affected N and
K contents in tomato plants (p<0.05),
however the difference of these two
nutrients in tomato fruits under
different treatments was found
insignificant (Table 4). Treatments had
no effect on P contents in both tomato
plants and fruits. However, it was
observed that all the nutrients in both
tomato plants and fruits were increased
over the control and even

household waste composts, Palli
compost, quick compost etc. to soils
irrespective of crops nutrient contents
in plant cells increased (Rahman,2009;
Saiful, 2009; Rahman, 2010a). Saiful
(2009) found that combined application
of organic and inorganic nutrients to red
amaranth and spinach N, P and K
contents in the cells of these crops
increased tremendously. Similar results
were reported by Rahman (2009,
2010a) in case of tomato and rice.

recommended inorganic fertilizers.
There were no visible nutrient
deficiency symptoms in recommended
fertilizers and organic fertrhzet treated
plots, and as tomato fruit yields were
satisfactory, which indicated that
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Table 4. N, P and K content in tomato plants and fruits under different treatments
of the experiment.
Nutrient content in tomato plants (root + shoot) and fruits (%)

Treatment

K
Plant

Fruit

Plant

Fruit

Plant

Fruit

Control

1.15

1.77

0.18

0.18

0.96

1.31

RDofN,PandK

1.44

1.88

0.19

0.20

1.27

1.53

HW 2.0 kg m-2

1.7

L

t.92

0.19

0.19

1.40

1.53

HW 3.0 kg m-2
HW 4.0 kg m-2
PM 2.0 kg m-2
PM 3.0 kg m-2
PM 4.0 kgm-Z
CD 2.0 kg m-2
CD 3.0 kg m-2
CD 4.0kgm2

1.87

1.82

0.20

0.19

r.4t

1.53

1.97

1.87

0.20

0.19

1.53

1.s6

1.81

1.96

0.2t

0.18

r.43

1.60

1.63

1.83

0.19

0.19

1.44

1.61

t.75

t.93

0.20

0.21

1.43

1.58

t.72

t.93

0.20

0.22

t.47

1.66

r.67

1.91

0.20

0.2t

1.51

r.62

t.76

t.94

0.20

0.21

1.48

1.66

S.E. (+;

0.09

0.08

0.01

0.02

0.07

0.07

LSD

0.25

NS

NS

NS

0.21

NS

%CY

8.83

7.68

16.03

16.10

7.18

7.53

HW

:

household waste,

PM

recommended fertilizers, NS

:

:

poultry manure, CD

:

cow dung, FS

: field soil, RD :

Non-significant

Soil pH, OM, N, P and K contents of
post harvest soils under organic wastes
treated plots significantly increased
(p<0.05) over the control and even
recommended fefithzer treatments

(Table 5). The higher is the rate of
organic fertilizer application is the
higher of nutrient enrichment in soils.
Soil pH increased from 5.80 (control)
to 7.23 when HW and PM were
applied at the rate of 4.0 kg

rrr-2,

which
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was insignificantly different with 6.67,
the value obtained when CD was
applied at the same rate. Nitrogen and
K contents were increased three times
of the value found under
recommended fertilizers treatment,
while organic matter increased almost
double. Considerable incrembnt of P
in soils was also observed with the
application of different wastes in soils.
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Table 5. Soil reaction, OM and nutrient contents in plot soil after tomato harvest.
Soil properties

Treatment

pH

oM (%)

N (%)

P(ee-r)

Control

5.80

t.36

0.11

1.43

0.18

RD of N, P and K

5.80

1

.91

0.15

t5.71

0.55

HW 2.0 kg m-2

6.81

3.27

0.39

12.08

0.96

HW 3.0 kg m-2
HW 4.0 kg rn-2
PM 2.0 kg m-2
PM 3.0 kg m-2
PM 4.0 kg m-2
CD 2.0 kg m-2
CD 3.0 kg m-2
CD 4.0 kg m-z

7.t0

3.61

0.37

t4.90

1.17

7.23

3.80

0.3s

18.00

|.37

6.10

2.98

0.36

22.53

t.t4

7.03

3.80

0.38

26.t3

1.44

.23

3.93

0.39

26.30

r.67

5.87

3.15

0.32

19.83

r.07

6.23

3.58

0.37

21.50

t.28

6.67

3.82

0.39

23.60

1.50

S.E. (+;

0.09

0.07

0.04

1.30

0.16

LSD

0.27

0.19

0.08

3.85

0.18

1

K (meq 100

g- t)

9.3s
2.39
3.s6
t3.10
12.30
%CY
:
:
:
:
HW household waste, PM poultry manure, CD cow dung, FS field soil, RD

:

recommended fertilizers

effectively chelates metals, enhance
soil phosphate availability, increases
microbial and mycorrizal activities,
enhances plant root uptake of P, K, Fe,
Cu, Zn, Ca and other nutrients, and

Rahman (2010b) observed significant
increments of OM, N and P contents in
soils with the application of different
organic wastes over the control under
rice cultivation, which indicated the
soil fertility enhancement. The
maximum accumulation of OM and N
were observed when 30% wastes were
applied to soils. Application of different
organic manures and composts to soil
increases its fertility, humus content,

thereby increases crop yields. Its use in
agriculture is environmentally safe.
Organic fertlhzers are effective soil
enhancer, plant growth bio-stimulant, a
chelating agent and a disease
suppressant.

1a
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Table 6. Organic carbon and potential supply of N, P and

K

under different

treatments.
Organic carbon (%) andpotential supply of nutrients (kg ha-])

Tleatment

OC

SN

SP

SK

Control
RD of N, P and K
HW 2.0 kg n1-2

0.79

3.75

0.98

180.71

1.11

HW 3.0 kg m-2
HW 4.0 kg m-2
PM 2.0 kg rv;z
PM 3.0 kg m-2
PM 4.0 kg m-2
CD 2.0 kg m-2
CD 3.0 kg m-2
CD 4.0 kg m-2

2.09
2.20

5.27
12.4s
14.58
15.86
10.87

1.89

1.73

8.25

491.49

6.44
7.74

422.64
418.04

9.18

432.20

11.72

s78.t6
52r.90

2.20
2.28

16.41

13.42
13.34

t.82

8.90

10.55

2.08
2.21

11.40

tt.46

13.81

12.40

174.18
753.06
687.60

15.11

529.93

S.E. (+;

0.06

30.53

0.11

0.36
0.99

0.64

LSD

1.90

90.06

%CY

3.4t

5.00

n.64

10.04

HW:

PM: poultrymanure, CD: cow dung, FS : field soil, RD: recommended
potential supply of N, SP: potential supply of P, SK : potential supply of K

household waste,

fertilizers, SN

:

The carbon contents of soils and potential supplies of N (SN), P (SP) and K (SK)
significantly affected,by different treatments (p<0.05). Treatments composed of
organic and inorganic fertrhzers provided significantly higher values of carbon,
SN, SP and SK over the control and even the recommended doses of fertilizers
(RD), with the exception in case of SP, where no differences were observed
between HW and RD treatments (Table 6). The potential supplies of nutrients
from different organic wastes in soils were high enough and application of wastes
significantly increased organic carbon, N, P and K contents in soils, which
indicated the fertility enhancement of the soil. The potential supplies of nutrients
vary with inherent nutrient contents , fertthzer and crop management practices and
also with the climatic conditions and soil formation processes. In Luvisols (FAO
taxonomy) orAlfisols (USDAtaxonomy) of Ethiopia the potential supplies of N,
P and K were observed 72.0,9.0 and 22.0 kg ha-t, respectively (Abegaz,2008).
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Table 7. Internal and recovery efficiencies of N, P and K under different
treatments of the experiment.
Treatment

Internal efficiency (kg oven dry

description

tomato kg-l nutnent uptake)

K

N

Recovery efficiency
(%)

HW 2.0 kg m-2
HW 3.0 kg rn-2
HW 4.0 kg rn-2
CM 2.0 kg m-2
CM 3.0 kg m-2
CM 4.0 kgm-z

CD 2.0kgm-2
CD 3.0 kg m-2
CD 4.0 kg m-2

40.12
38.95

360.90
389.s2

8.87

368.7 r

3

38.82 388.09
36.77 381.15
40.70 373.38
39.23 36t.92
39

.53 348.24

40.93
38.87

S.E. (+;

t.7 5

LSD

NS
7.72

%CY

NPK

-

Control
RD

K

N

NPK

371.86
368.16
3s.39
NS
16.51

48.23 20.64 24.59
49.02 20.48 41 .7 |
47.29 20.t6 4t.73

10.44

47

18.81

4s

.t6 20j6 42.29
.s7 19.30 8.08
3

46.20 20.45 39.58
48.17 20.38 43 .27
46.07 20.02 42.35
47 .t2 20,62 43.61
45.39 19.77 47 .r7

19.08
19.29

ts.91
18.78
20.85

2t.31
20.85

t9.2t

0.79 3.26 2.01
NS NS 9.70 s.97
7.56 6.78 14.20 18.85

2.0s

46.25 21 .68
87.80 49.48
87.65 49.69
68.55 46.97
48.87 39.00
37.33 36.4r
28.08 33.s2
93.32 sr.l3
96.47 s3.20
51.00 42.11

6.15

18.27
16.5

1

3.43
10.20
13.89

household waste, PM : poultry manure, CD : cow dung, FS : field soil, RD :
recommended fertilizers, SN : potential supply of N, SP : potential supply of P, SK : potential
supply of K, NS : Non-significant

HW

:

study were found within the normal
range and in some cases high. The
internal efficiencies of N, P and K in
barley were 40 to 43, 243 to 268 and 63
to 89 kg grain kg-l nutrient uptake,
respectively (Abegaz 2008). In rice
cultivation nitrogen use efficiency in
terms of percent of recovery was 33-76
(Singh et a1.,2004). Syafruddrn et al.

Treatments did not show significant
effect on internal efficiencies of N, P
and K. Internal use efficiency of N
ranged from 37 to 4l,P 361 to 390, K
45 to 49 andNPK 19 to 2lkg oven dry

tomato kg-1 nutrient uptake. The
recovery efficiencies of N, P, K and
NPK were found significantly different
among treatments where N ranged from
25 to 47,P 10 to 21,K28 to 96 and
NPK 27 to 53% (Table 7). Nutrient use
efficiencies of N, P and K in the present

(2009) reported recovery efficiencies of

N, P and K were 89, 68 and l79o/o,
respectively. Higher efficiencies in
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nutrient use attributed better running of
crop and nutrient management

treatment was found significantly
inferior to all other waste treated

practices

treatments. It was found that application

of household waste 4 kg m-2 and cow

Conclusions

Soil organic matter is the revolving
nutrient fund for crops. It is constantly
declining because of intensive
cultivation with high yielding crop
varieties and imbalanced use of
chemical fertilizers and lesser or no
addition of organic matter to soils. Cow
dung and crop residues are the cheap
sources of organic matter, but could not

be added to soils because these

matefials are widely used as fuel for
cooking in Bangladesh. Firrthermore,
because of shorter period in between
two crops incomplete microbial

decomposition

of left over

crop
residues make the field unsuitable for
growing crops. Therefore, farmers
remove crop residues from their fields
before growing the next crop. Farmers
are also reluctant to green manure crops
at the fallow period. Therefore, use of
available different organic wastes like
household waste, poultry manure etc.
could be one of the best options to
increase soil organic matter content and
fertility especially for vegetable
production like tomato. The present
study revealed that the recommended
doses of inorganic fertilizers produced

dung 3 kg --2 produced the maximum
yield of tomato fruits, which was about
22 t ha-1. Different levels of organic
wastes significantly increased organic
carbon and nutrients in soils and the
potential supplies of N, P and K were
high enough, which indicated the
fertility enhancement of the soil. The
recovery and internal use efficiencies of
N, P and K were within the normal
range and higher in some cases, which
further proved that combined
application of nutrients using organic
and inorganic sources are superior over
the solitary application of inorganic
fertthzers. Though it is very difficult to
increase organic matter contents in soils
of Bangladesh because of tropical and
subtropical climatic condition where
microbial decomposition is high,
continuous addition of organic matter
either using household waste compost
or any other available safe sources is a

must

to keep the soil alive for

sustainability

of

agriculture and our

existence.
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