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Abstract — This paper attempts for assessing the effect of
MSW compost, slag and cow manure on the morphology
of paddy (Oryza sativa). Remarkable variations were
observed due to different levels of organic manure on plant
height, number of leaves, number of roots, shoot length,
root length, yields/tray. In the MSWC, growth
performance of paddy was significantly better than that of
control. Application of varying compost rate to nutrient
deficient soil had significant effect on growth. The residual
effect of applied compost had significant influence only on
plant height but not on all other growth parameters. There
was no significant difference in leaves of the cow manure
and control. However effect of compost applied had
significant (p<3.01) effect on biomass accumulation. 40%
slag had significantly healthiest leaves in its shoot and
roots. The effect of different levels of compost application
on biomass yield revealed that tray with 60% compost
accumulated highest biomass. This had significantly higher
values than those of other compost rate.

Keywords — Cow Manure, Morphology, MSWC, Paddy,
Slag.

I. INTRODUCTION

Morphology is the study of the physical form and
external structure of plants. This is usually considered
distinct from plant anatomy which is the study of the
internal structure of plants, especially at the microscopic
level. Plant morphology is wuseful in the visual
identification of plants [1]. Rice (Oryza sativa L.) is
considered as one of the most important cereal crops
and the staple food for more than half of the world’s
population [2]. Cow dung manure, slag and municipal
solid waste compost are very good sources of organic
matters and play a vital role in soil fertility
improvement as well as supplying primary, secondary
and micronutrients for crop production. Thus the present
study was undertaken to assess the effectiveness of three
different organic manures on the growth and yield of
paddy. A visual health observation ranking system was
developed to describe the growth and health of the
plants. The observation system was based on colour,
size, insect damage and signs of toxicity [3].

II. MATERIALS AND METHOD

Morphological analysis was done by me at home as
the instruction given by the horticulture. To analyze
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paddy (Oryza sativa) nursury tray was used. Plant
morphology "represents a study of the development,
form, and structure of plants, and, by implication, an
attempt to interpret these on the basis of similarity of
plan and origin [4]. I used morphological characters of
plants which was compared, measured, counted and
described to assess the differences and similarities in
paddy (Oryza sativa) [5].

For the morphology of paddy (Oryza sativa) I have
done quantitative characters because the quantitative
chaWracters are morphological features that can be
counted or measured for example a paddy (Oryza
sativa) has leaf 4—6 mm wide.

The good quality paddy seeds from the bagicha was
used. A visual check of the seeds was done for any seed
coat cracking or other damage from insects and disease
(6] [7].

Statistical Analysis

A randomized completely block design with different
ratio was used in this experiment. Analysis of variance
(ANOVA) was carried out to determine the effect of
slag, cow manure and compost application on plant
height, root growth and number of leaves. Least
significant (LSD) at p <3.01 were calculated when the
treatment effect was significant.

III. OBSERVATION

13 Flat tray of 30 cm breadth, 50cm length and 5 cm
deep (a nursery seedling tray) is used to see the growth
rate of the paddy (Oryza sativa). I added MSW
compost, slag and cow manure in the tray with the ratio
of 20%, 40 %, 60% and 80% , single tray is taken as
control.

TABLE AND GRAPH
Table 1. Showing the mean of the growth of paddy
(Oryza sativa) in different ratio of slag

Slag mean | mean | mean | mean | Mean
20% | 40% | 60% | 80% | control

No. of plants 3 3 3 3 3

No. of leaf 44 4.8 6.2 42 4

Shoot length In | 24.7 27.6 29 25.6 17.9
cm
No. of roots 9.6 11 8.2 94 5.4
Root length In 4.9 5.1 44 53 2.76
cm
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Fig 1. Comparison of the growth profile of the paddy (Oryza sativa) in control and different ratio of slag

Table 2. Calculation of the variation of the growth of paddy

Oryza sativa) in different ratio of slag

Source of variation ss Df Ms F P
[Between treatment [B-D=44.657 U-1 ss/df = ms =11.16425 3.3098687 [3.01
5-1=4
[Between plant parts|C-D= 1646.4066 V-1
5-1=4 411.60165 122.02768 [3.01
Residual IA-D-{(C-D)+(C-D)} =53.9683 |(u-1) (v-1) =16 [3.3730188
[Total 1745.0319 Uv-1=24
Table 3. showing the mean of the growth of paddy (Oryza sativa) in different ratio of Cow manure
Cow manure mean mean mean mean Mean
20% 40% 60% 80% control
No. of plants 3 3 3 3 3
No. of leaf 5 44 4.2 34 4
Shoot length In cm 19.1 25.5 19.1 17.8 17.9
No. of roots 9.6 6.2 52 44 54
Root length In cm 4.8 5.6 34 5.6 2.76
30
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Fig. 2. Comparison of the growth profile of the paddy (Oryza sativa) in control and different ratio of cow manure
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Table 4. Calculation of the variation of the growth of paddy (Oryza sativa) in different ratio of cow manure

Source of ss Df Ms F P

variation
Between treatment | B-D=21.01114 U-1 ss/df = ms

5-1=4 =5.252785 1.8863805 3.01
Between plant C-D=978.03354 V-1
parts 5-1=4 244.508385 87.807873 3.01
Residual A-D-{(C-D)+(C-D)} = | (u-1)(v-1)=16
44.55334 2.78458375

Total 1043.69828 Uv-1=24

Table 5. Showing the mean of the growth of paddy (Oryza sativa) in different ratio of Compost

Compost mean 20% mean mean mean 80% Mean
40% 60% control
No. of plants 3 3 3 3 3
No. of leaf 4.8 5.6 6.2 5.2 4
Shoot length In cm 29.1 28.4 322 29.8 17.9
No. of roots 7.8 6 13.2 11.2 54
Root length In cm 4.6 4.6 10.2 8.5 2.76
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Fig. 3. Comparison of the growth profile of the paddy (Oryza sativa) in control and different ratio of compost
Table 6. Calculation of the variation of the growth of paddy (Oryza sativa) crops in different ratio of compost
Source of variation ss Df Ms F P
Between treatment B-D= 114.06666 U-1 ss/df = ms
5-1=4 =28.516665 | 4.7875963 | 3.01
Between plant parts | C-D=1972.63706 V-1
5-1=4 493.159265 | 82.795356 | 3.01
Residual A-D-{(C-D)+(C-D)} = 95.30182 (u-1) (v-1) =16 | 5.95636375
Total 2182.00554 Uv-1=24

Counted out 200 seeds of Oryza sativa and sowed in
the tray. Seeds are sown at normal seeding depth of 2-3
cm. Placed the seeds on top of the soil and pushed them
in with a piece of pencil and cover it well.

Kept the tray moist (not wet) Over-watering will
result in fungal growth on the seeds, causing possible
seed rot, affecting normal germination. The seedlings
were counted after 7 to 10 days when the majority of
seedlings are up.

Results from (Table 2.) show the effect of slag on
plant height and on the number of leaves of paddy.
Paddy crop was showing the best growth rate in 40%

slag after one month of the germination. Paddy growth
was significantly (P<3.01) affected by different ratio of
slag. Slag had a significant (P<3.01) effect on the
number of leaves of Paddy in the ratio of 40% but the
values for the control and the varying sources of slag
were statistically similar.

In different ratio the results further showed that paddy
plants supplied with cow manure (Table 4). It recorded
an average of 5 leaves, which was closely followed by
cow manure with average value of 21.63 and 20.44 of
leaves respectively. Cow manure had no significant
effect on the number of leaves. The 80% cow manure
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had significantly the least number of leaves. Paddy crop
was showing the best growth rate in 40% cow manure
after the one month of the germination.

Different sources of compost have produced longer
leaves than the rest of the sources and the control. The
results presented in (Table 6.) compost had significant
effect (P<3.01) on paddy plant growth. Paddy crop was
showing the best growth rate in 60% compost after the
one month of the germination. The control and cow
manure produced statistically similar leaves growth.
Compost was at par with the growth of leaves in
control. Compost source was found to produce
significantly higher number of root than any other
source.

Values for cow manure, slag and compost were
statistically at par in each ratio. Paddy grown on MSWC
were significantly (P<3.01) taller than the other two
sources of organic manure. Results further showed that
treating Paddy with cow manure and slag also bring out
significant difference in plant height from the control.

Compost application significantly increased soil pH
due the reduced exchangeable acidity and the increased
levels of exchangeable bases like K, Ca and Mg.
Compost application also increased the nutrient content
of P, K, Ca, Mg and Na in the topsoil.

IV. RESULTS AND DISCUSSION

The results of this experiment show that it is possible
to increase the production of the paddy by slag, cow
manure and compost, although substantially different
effects were observed between these substrates in plant
morphology and growth depending on the dose used.
The doses of slag higher than 50% caused prompt plant
mortality. Plant mortality after slag introduction in the
tray has already been reported in previous studies and it
has been attributed to the change in the physical
properties of the substrate (i.e. increase in bulk density
and decrease in pore and readily available water) [8],
and to the presence of excessively high concentrations
of certain ions [9].

A visual health observation ranking system was
developed to describe the growth and health of the
plants. The observation system was based on colour,
size, insect damage and signs of toxicity [3]

Consequently, substitution of different ratio by cow
manure could only be accomplished at low doses, but
total substitution was feasible with 40% of cow manure.
Further, upon application of the adequate dosage,
significant improvements in plant growth were observed
as compared to the control. Root morphology was also
significantly improved through the increase in root
volume and branching as compared to the control.
These improvements in plant growth and morphology
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involve an enhancement of post-transplant success,
since they determine a higher capacity to exploit soil
resources [10] and a higher photosynthetic capacity
through the increase of the available surface for gas
exchange and light interception, all of these features
resulting in a potentially higher yield of the plants. Most
likely, such large substitution doses were possible
because of the adequate pH and salt content of the cow
manure of favourable physical conditions for plant
growth. Also the use of different ratio could be a reason
for the high variability observed in the response of the
paddy plants.

Compost and cow manure have shown to enhance
plant growth in several occasions and these growth
enhancements have been attributed to an improvement
of the physical, chemical and biological properties of
the growing substrate. Generally, with moderate
amounts of compost produces beneficial effects on plant
growth due to the increase on the bulk density of the
growing media. Such changes in the physical properties
of the substrates might be responsible for the better
plant growth with the lower doses of compost as
compared to the cow manure and slag. In spite that the
amount of nutrients in these amendments varies
depending on the parent material from where they are
originated, both compost and cow manure constitute a
slow release source of nutrients that supply the plants
with the nutrients when they are needed [11].

The positive effect of MSWC on plant height could
be due to the contribution made by manure to fertility
status of the soils as the soils were low in organic
carbon content. Municipal solid waste when
decomposed increases both macro and micro nutrients
as well as enhances the physico-chemical properties of
the soil. This could have led to its high vegetative
growth. Paddy grown on MSWC performed better in
terms of the height of the plant than other two sources.
This shows that MSWC were readily available and in
the best form for easy absorption by the plant roots,
hence there was a boost in the morphological growth of
the plant. The obtained results corroborated the finding
of [12] in paddy production in which they reported that
organic manure, especially MSWC could increase plant
height of crops when compared with other sources. The
increase in number of leaves per plant with organic
fertilizer application stressed its importance during the
vegetative growth of crop plants [13].

The increase in leaves of paddy due to MSWC
application could be attributed to easy solubilization
effect of released plant nutrient leading to improved
nutrient status and water holding capacity of the soil.
The results obtained were in agreement with the
findings of [14] in paddy in which they reported that
higher yield response of crops due to organic manure
application could be attributed to improved physical and
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biological properties of the soil resulting in better
supply of nutrients to the plants.

The effect of varying rates of compost on growth of
paddy is presented in Table-6, there was no significant
(P<3.01) difference in the growth performance of the
paddy in slag, cow manure and MSWC. In the MSWC,
growth performance of paddy was significantly better
than that of control. Application of varying compost rate
to nutrient deficient soil had significant effect on
growth. However, the residual effect of applied compost
had significant influence only on plant height but not on
all other growth parameters.

There was no significant difference in leaves of the
cow manure and control. However effect of compost
applied had significant (p<3.01) effect on biomass
accumulation. 40% slag had significantly healthiest
leaves. The effect of different levels of compost
application on biomass yield revealed that tray with
60% compost accumulated highest biomass. This had
significantly higher values than those of other compost
rate.

Root morphology is known to be influenced by water
and nutrient availability as well by external applications
of hormones [10]. Root growth and branching is favored
in nutrient-rich environments and in the presence of
hormones like auxins, this enables the plant to optimize
the exploitation of the available resources which are in
turn transformed into photoassimilates and transported
again to the root consequently influencing plant growth
and morphology in a systemic manner. It is evident that
development of such morphology in the paddy was
favored after the application of nutrient-rich and
biologically-active substrates like compost, slag and
cow manure as compared to the control. Growth of
paddy plants in trays by compost, slag and cow manure
was possible and, in addition, with the adequate doses
for each substrate, significant improvements in plant
growth and morphology were observed as compared
with the control. Although the effects of compost, slag
and cow manure might vary depending on the type of
waste and production process, and therefore they cannot
be generalized, these results constitute a new proof of
the wviability of sustainable culture practices in
horticulture and agricultural field, which entail both
environmental and economic benefits.

Research has indicated that compost or the combined
application of compost has beneficial effects on soil
properties, plant growth and yield. However, minerals
which are requirement of the human body are found in
all MSW compost, and there are obvious concerns about
such elements entering the food chain through food
crops to which compost have been applied as fertilizer.

Based on the experiments it can be concluded that
municipal solid waste is suitable for composting
because of the presence of high percentage of
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biodegradable organic matter, acceptable moisture
content and C/N ration in the waste. Jamshedpur soil is
low water holding capacity with little organic matter
and nutrient content, the application of compost would
be an investment in the long term for the health of soils
and plants.

V. CONCLUSION

The application of cow manure, slag, and MSWC had
a significant effect on plant height, number of leaves per
plant and root number of paddy. The positive effect of
MSWC on plant height could be due to the contribution
made by manure to fertility status of the soils as the
soils were low in organic carbon content. Municipal
solid waste when decomposed increases both macro and
micro nutrients as well as enhances the physico-
chemical properties of the soil. This could have led to
its high vegetative growth. Paddy grown on MSWC
performed better in terms of the height of the plant than
other two sources. This shows that MSWC were readily
available and in the best form for easy absorption by the
plant roots, hence there was a boost in the
morphological growth of the plant. The effect of
different levels of compost application on biomass yield
revealed that tray with 60% compost accumulated
highest biomass. This had significantly higher values
than those of other compost rate. Although the effects of
compost, slag and cow manure might vary depending on
the type of waste and production process, and therefore
they cannot be generalized, these results constitute a
new proof of the viability of sustainable culture
practices in horticulture and agricultural field, which
entail both environmental and economic benefits. The
results obtained revealed that paddy responded well to
the application of MSW compost compared to other
sources of organic manures and control treatment in the
study. Based on the finding of this study, it may be
recommended that, the used of organic manure in crop
production is desirable as it had variable impacts on the
growth and yield of crops. The used of organic manure
will improve soil organic matter status, nutrient
availability and good crop yield as well as ensures
stability of soil structure. The organic manure is cheap,
more easily accessible and available. It is a good
alternative to chemical fertilizer and has sustainability
effects on soil. Therefore it is advisable to use MSW
compost for the production of paddy and other
vegetable/horticultural crops for better crop planting and
increase in farmer's yield and income.
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