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Abstract

This study using Pretest-Posttest Control Group Design in a
Randomized Complete Block Design, aimed to determine and compare
the effects of sludge, obtained from molasses, and that of
commercial fertilizers on the growth and fruiting of tomatoes
(Lycopersicon esculentum). The effects of sludge, both treated
and untreated, and the commercial fertilizers were compared in
terms of height gain, number of branches, and weight of fruit of
the test plant. It was hypothesized that there is no significant
difference in the initial and final height and number of branches

when enriched with treated sludge, untreated sludge, and

commercial fertilizers. It was also hypothesized that there

exists no significant difference in the height gain, number of

branches, number of fruits, and fotal welght ef SFrEReEEiie

tomato plant when enriched with treated sludge, untreated sludge,
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and commercial fertilizers. Results were statistically treated.
For the descriptive statistical analysis, mean and standard
deviation were be used, while the Oneway Analysis of Variance
(ANOVA) and Scheffe test, both set at 0.05 alpha level of
significance, were used as inferential statistical tools.
Results showed thatv the tomato plants grown in treated sludge,
untreated sludge, and commercial fertilizers showed no
significant difference in terms of height gain, number of
branches, number of fruit, and total weight of fruit. Both
treated and untreated sludge, therefore, can be a good substitute
to commercial fertilizers. Although the control setup yielded
the highest number of fruit and the greatest total fruit weight,
the soil was characteristic only to the PSHSWV soil, and not

conclusive to all soil types from other various sources.

vi
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A COMPARATIVE STUDY OF THE EFFECT OF MOLASSES-SLUDGE FERTILIZERS

AS JUXTAPOSED WITH COMMERCIAL FERTILIZERS ON THE GROWTH AND

FRUITING OF TOMATOES (Lycopersicon esculentum)

Chapter 1

Introduction to the Study
Background of the Study

Sludge is a waste product of molasses from sugar cane. At
present they have no use, and often sugar manufacturing companies
just throw them away. Many do not kﬁow that these wastes only
add up to the pollution we have in land.

Since sludge is a biodegradable waste, it could be used as
a fertilizer. An alternative to commercial fertilizers, which
are actually expensive and harmful to the environment, is
possible.

This study aimed to compare the effects of treated and
untreated sludge and commercial fertilizers on the growth, number
of branches, and weight of fruit of the tomato plants.

In this study, the treated and untreated sludge are the
independent variables. They were tested in terms of the height

gain, number of branches, and weight of fruit of the plants as
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compared to the commercial fertilizers. These properties are the
dependent variables. The relationship between the variables 18

shown in Figure 1.
Statement of the Problem and Hypothesis

This study aimed to determine the effects of treated and
untreated molasses-sludge and commercial fertilizers on the
growth and fruiting of the tomato plant as compared with
commercial fertilizers.

This study specifically:

1. determined the effect of (a) treated sludge, and
(b) untreated sludge, on the (1) height gain, (2) number of
branches, (3) number of fruits, and (4) total weight of fruit of

the tomato plants.

2. compared the effects of (a) treated sludge, (b) untreated

sludge, and (c) commercial fertilizers on the (1) height gain,

(2) number of branches, (3) number of fruits, and (4) total

weight of fruit of the tomato plants.
3. determined the significant difference in the initial and

final (a) height and (b) number of branches when enriched with

(1) treated sludge, (2) untreated sludge, and (3) commercial
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Figure 1. Effects of treated and untreated sludge on the heig
gain, number of branches, and weight of fruits of the tomato

plants as compared with the effects of commercial fertilizers.
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4. determined the Significant difference in the (a) height

gain, (b) number of branches, (c) number of fruits, and (d) total
weight of fruit of the tomato plant when enriched with

(1) treated sludge, (2) untreated sludge, and (3) commercial

fertilizers.
It was hypothesized that there is no significant difference
in the initial and final (a) height and (b) number of branches

when enriched with (1) treated sludge, (2) untreated sludge, and
(3) commercial fertilizers.

It was also hypothesized that there exists no significant
difference in the (a) height gain, (5) number of branches,
(c) number of fruits, and (d) total weight of fruit of the tomato
plant when enriched with (1) treated sludge, (2) untreated

sludge, and (3) commercial fertilizers.

Significance of the Study

The feasibility of the sludge as a fertilizer may provide a
better alternative to the commercial fertilizers. Since
commercial fertilizers are chemically-produced, they are

oftentimes harmful to the environment and to humans.
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The test of height gain, number of branches, and weight of
fruit of the tomato plants are indications that fertilizer from
sludge, be it treated or untreated,” to some degree, are
comparable to the commercial ones.

Since sludge is biodegradable and naturally-produced, the

experimental fertilizer is even economically and environmentally

friendly.

Definition of Terms

Sludge- is the solid matter thaf has settled out of

suspension in sewage undergoing sedimentation in tanks or basins

in sewage treatment (www.britannica.com).

In this study, the term “sludge” referred to one of the

independent variables, i.e., the waste product of molasses

Tomato- 1s the pulpy edible berry, yellow or red when ripe,

of a tropical American plant related to the potato, and used as a

vegetable (Webster’s Illustrated Contemporary Dictionary, 1992).

In this study, the temm “homate! referred ol ChHe SEesi

plants whose height gain, number of branches, and weights of

fruits are measured.
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(a))

Fertilizer- is a natural or artificial substance containing
chemical elements that improve growth and productiveness of

plants (www.britannica.com).

In this study, the term “fertilizer” referred to one of

the independent variables, i.e., commercial fertilizer where the

effect is compared with the effects of treated and untreated

sludge.
Growth- is the stage of development or maturity reached in

growing (Webster’s Illustrated Contemporary Dictionary, 1992).

In this study, the term “growth” referred to the height and

L1

number of branches gained by the tomato plants after the

treatment.

Fruiting- is to bear or produce fruit (Webster’s Third New

International Dictionary).

In this study, the term “fruiting” referréd to the number

and weight of fruit of the tomato plants.

result or consequence of some cause or agency

=

Effect- 1s a
(Webster’s illustrated Contemporary Dictionary, 1992).

In this study, the term “effect” referred to the result or

significant change in the height gain, number of branches, and

weight of fruit of the tomato plant.



PHILIPPINE SCIENCE HIGH SCHOOL WESTERN VISAYAS

Dofia Lawaan H. Lopez Campus
lioilo City

-

Juxtapose- is a term that means to place close together or
to put side by side (Webster’s Illustrated Contemporars
Dictionary, 1992). =

In this study, the term “juxtapose” referred to the

comparison between the effects of treated and untreated sludge

compared to the effect of commercial fertilizers in the height

gain, number of branches, and weight of fruit of the tomato

plant.

Molasses- is a thick, dark-colored syrup drained from raw

sugar during the refining process (Webster’s Illustrated

-~

Contemporary Dictionary, 1992).

In this study, the term “molasses” referred to the product

from which sludge was acquired.

Scope and Delimitation of the Study

The study covered the span of approximately 60 days, or two

months. This included 30 days of growing and cultivating the

seedlings, while the last remaining period was dedicated to the

application of the different treatments. The growth referred in

the research is the height and number of branches gained by the

tomato plants after the treatment. The height of the plants was
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measured by a measuring tape which was limited to only a
hundredth of a meter. Fruit weight was measured by an Analytical
Balance which could measure up to a hundredth grams.

Atmospheric conditions were out of the researchers’
control. The edibility of the fruits that the plants yielded was

not included in the Scope of the study.
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Review of Related Literature

This chapter comprises of thrée parts, namely Sludge,
Tomato, and Fertilizer, Each part explicitly describes the

variables and the test organism used in the study.

Sludge

Sludge is the solid matter that has settled out of
suspension in sewage undergoing sedimentation in tanks or basins
in sewage treatment. 3

The activated sludge treatment system consists of an
aeration tank followed by a secondary clarifier. Settled sewage,
nixed with fresh sludge that is re-circulatea from the secondary
clarifier, is introduced into the aeration tank. Compressed air
is then injected into the mixture through porous diffusers
located at the bottom of the tank. As it bubbles to the surface,
the diffused air provides oxygen and a rapid mixing action. Air

can also be added by the churning action of mechanical propeller-

like mixers located at the tank surface.
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Under such oxy

genated conditions, microorganisms thrive,

ormin g a8n active, healthy suspension o

2/}

biological solids
(mostly bacteria) called activated sludge. About six hours of
in the aeration tank. This gives the
microbes enough time to absorb dissolved organics from the
sewage, reducing BOD. The mixture then flows from the aeration
tank into the secondary clarifier, where activated sludge settles
out by gravity. Clear water is skimmed from the surface of the
clarifier, disinfected, and discharged as secondary effluent.

The sludge is pumped out from a hopper at the bottom of the tank.
About 30 percent of the sludge is re-circulated back into the
aeration tank, where it is mixed with the primary effluent. This
re-circulation is a key feature of the activated sludge process.
The recycled microbes are well acclimated to\the sewage
environment and readily metabolize the organic materials in the
primary effluent. The remaining 70 percent of the secondary

sludge must be treated and disposed of in an acceptable manner.
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Tomatoes

French called it “The Apple of Love,” the Germans “The
Apple of Paradise;” but the British, while admiring its brilliant
red color disclaimed the tomato as a food--they believed it was
poisonous. This same fear persisted among colonists in the
United States until the early 19" century; but in 1812, the
Creoles in New Orleans put their cooking on the map with their
tomato-enhanced gumbos and jambalayas. The people of Maine
guickly followed suit, combining fresh tomatoes with local
seafood.

By 1850, the tomato was an important produce item in every
American city. People were planting tomatoes in their home
gardens, while farmers commercially produced fresh tomatoes
throughout the year. When cold weather halted ‘local production,
consumers relied on areas with temperate climates to furnish
their supply of tomatoes.

Tomatoes are good sources of Vitamin A and are high in
Vitamin C.

Recent studies have determined that tomatoes are one of a
few food sources of the antioxidant lycopene, which is related to

beta-carotene. A study conducted in Italy showed that consuming
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SSHSLIOR OB seRTVinbe o Bt bt ot s e die Bk reduced the risk of
developing,colon, ‘rectaliand stomakh cancer by sixty percent.

Tomatoes also contain the anti-oxidants p-courmaric and

chlorogenic acids.

Fertilizers

A material that contains elements essential to plant growth
and that 1s added to soils to Correct plant nutrient
deficiencies. The three “primary” nutrient elements, those
needed by the plants in greatest mouﬁts, are nitrogen,
phosphorus, and potassium. Three that are classified as
“secondary” nutrients are sulfur, calcium, and magnesium. A
third group of elements, called micronutrients because plants
require only very small quantities, consists of boron, copper,
iron, manganese, molybdenum, zinc, and chlorine. The other
essential elements, oxygen, carbon, and hydrogen, are supplied by
air and water.

Animal and plant wastes such as farm manure, dried blood,
cottonseed meal, and sewage sludges, are sources of plant
nutrients. In some underdeveloped areas, they are the principal

fertilizer materials used. However, commercial fertilizers,
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chemically produced or Tefined, are being used in increasing
quantities in all countries to Supplement manure and plant
residues and to improve Ccrop yield and quality

Fertilizers are available in several forms. There are solid
materials, such as urea, Concentrated superphosphate, and muriate
of potash. Anhydrous ammonia, the major source of nitrogen in
the United States, is liquefied gas. & variety of basic
materials also are available in fluid form. These fluids may be
solutions, where the materials are completely dissolved, or

suspensions, which are mixtures of completely dissolved materials

N

and some solids.

With increasing efforts to increase the world’s food

supplies, fertilizers have become an international commodity.
\

One ton of nutrients supplied in fertilizers commonly produce ten

tons of grain. Thus it is a very important crop production

input. Fertilizers are identified by the amount of nitrogen,

phosphorus, and potassium they contain. Weight percentages are

calculated as nitrogen (N); as phosphorus pentoxide (P;0:), called

phosphoric acid or phosphate; and as potassium oxide (K:0),

called potash. A fertilizer labeled 6-24-12 (the grade or

analysis) contains 6 percent of Nitrogen, 24 percent P;0: as

available phosphates, and 12 percent K;O as soluble potash. 1In
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industry, prices are often quoted on the basis of units of N,
P;0s, Or K;O, one unit being one percent by weight or 20 pounds (9
kilograms) per short ton.

An official test of the Association of Official Analytical
Chemists prescribes nutrient contents in the United States, For
example, available phosphate is considered that which is soluble
in neutral ammonium citrate and water. The insoluble portion is
considered unavailable and therefore is not included in the
fertilizer guarantee.

In the United States, all fertilizers are required by state
law to have the analysis printed on the bag or on the invoice
showing the guaranteed percentage of N, P,0s, or K;0. Additional
items also may be included on the label, including instructions

on application and sources of nutrients.

Summary

Fertilizers have long been used by farmers in the
cultivation of crops. There’s a myriad of brands that we can
choose from in the market today, however with one common use - to

improve the growth and productiveness of the plant being grown.
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Fertilizers are undeniably helpful for crops. Moreover,
rarmers need not think of other ways on how to increase
productivity of their Crops. However, one thing they have to
consider 1s the cost of the fertilizers to be purchased. With
the country’s present economic condition, this is a prime
consideration in the part of the farmers. This is the vVery
reason why we chose this study.

Sludge is a by-product of molasses, normally found in sugar
production plants such as the Distelleria Bago, Inc. located in
Bago City in Negros Occidental. Since sludge, after the
manufacturing process, contain chemical components that can be
considered as essential in the growth of plants. In our study,
the target plant organisms are crops. These components found in
sludge can have considerable effects in the crops similar to that

of the commercial fertilizers. Thus, we consider sludge as a

fertilizer, and a cheaper one to acquire, too, once proven its

production-increase effects in plants, specifically crops.
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Chaptaer 3

Research Design and Methodology

This study aimeq to determine “and compare the effects of
treated sludge, untreateq sludge, and commercial fertili Z20rs on
the height gain, number of branches, and welight of fruit of the
siatuode L i Specifically, it aimed to determine the
significant difference in the height gain, number of branches,
and weight of fruit of the tomato plants when enriched with
treated sludge, untreated sludge, and commercial fertilizers.

It was hypothesized that there exists no significant
difference in the height gain, number of branches, and weight of
fruit of the tomato plants after enrichment of treated and
untreated sludge, and commercial fertilizers.

\

Research Design

This Pretest-Posttest Control Group design study, in a

Randomized Complete Block Design, was employed in achieving the

aims of the study. The height gain, number of branches, and

weight of fruit of the tomato plants served as the dependent

variables in this study. The treated and untreated molasses-
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Before the period of two months, the fully-grown seedlings
were grouped into five lots with three pots each, labeled and
assigned their corresponding treatments. The first lot received
10% treated sludge with 90% garden soil as their treatment,
correspondingly. The second lot received 10% untreated sludge
and 90% garden soil; the third group, 10% 14-14-14 fertilizer and
90% garden soil; while the fourth group received 10% 16-20
fertilizer with 90% garden soil, correspondingly. The fifth
group of plants served as the control group, and received the
same amount of water, sunlight, and air as the other groups.

The mean and standard deviation were used as the
descriptive statistical tools in this study. To test the study’s
hypothesis, the One-Way Analysis of Variance, set to 0.05 alpha
level of significance, was used as the inferential statistical

tool, while the Scheffe Test was used as the post hoc comparison

test.
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Materials ang Equipment

Testing System &

The test bject
-=SL Subjects, the tomato plants (Lycopersicon

l .
esculentum), were placed in Pots to guarantee the isolation of

ct

he system 1 : i
1 yst TO other factors that would affect the validity of the

1‘4-
results (e.g. pests and components of the soil). Fifteen pots

measuring at least 6 inches in height and 5 inches in diameter

were used as containers for the subjects.
We used common garden soil found in the experimental site.
The treated and untreated sludge were obtained from Distelleria

Bago, Inc. in Bago City, Negros Occidental.

Equipment for Obtaining Test Results

Simple tools were used in this study. A measuring tape,
with limitations of up to a hundredth meter, measured plant
height. This included the measurement of the plant from its base
above the soil to the heighest pont reached by its main branch.

Fruit weight was measured by an analytical balance, while

simple counting skills measured fruit yield and number of

branches.
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Experimental Site

':‘)\ sStudvy - i 3 -
& Study was Conducted at thé premises of Philippine
Science High §

o~
-

hool, Western Visayas Campus.

Methodology

Pre-Testing ang Preparation of Test Subjects

Plastic cups were Prepared for the cultivation of the
seedlings. Ordinary garden soil without any fertilizers present
was used.

The seeds were planted in the same plot, burrowed five
millimeters (mm) below the surface of the bed. They were watered

every 1-2 days by the researchers. After one month, or until the

seedlings had reached a height of ten centiméters, the seedlings

were ready for transfer to their respective pots and their

initial height and initial number of branches measured.

Treatment

The seedlings were randomly assigned their respective plant
pots and grouped into five lots with three seedlings each. Each
pot was marked for classification and randomly assigned their

Corresponding treatments. The first lot received treated sludge
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as treatment. It received 10% treated sludge with 90% garden

soil as treatment. The second lot received untreated sludge as
treatment. It received 10% untreated sludge and 90% garden soil.
The third lot received 14-14-14 fertilizer as treatment. It
received 10% 14-14-14 fertilizer and 90% garden soil. The fourth
group received 16-20 fertilizer as treatment. It received 10%
16-20 fertilizer with 90% garden soil. The fifth lot, on the
other hand, served as the control group. This served as the
basis for further results in the study. Each lot were exposed to
the same amounts of temperature and sunlight and were given the

same amount of water for two months.

Post-Testing

The final height and height gain were ﬁaken using a tape
measure and then compared, the final number of branches were
counted and compared, the weight of fruit were measured using an
analytical balance and the compared, and the number of fruit were

taken and compared.
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Analysis

.
After the tomato plants’ fruit started to ripen, the lot

with the healthiest plants, based on their plant height, number

of branches, and fruit weight was regarded as the lot with the

best treatment.

Statistical Data Analysis

The mean and Standard deviation were used as the

descriptive statistical tools in this study. In getting the

mean, the average values of the heigﬁt of each plant, the number

of branches, and the weight of fruit were totaled and divided by

the number of replicates. This study dealt with three replicates

grouped according to their specified tretmen%s.

To test the study’s hypothesis, the One-Way Analysis of
Variance, set to 0.05 alpha level of significance, was used as
the inferential statistical tool, while the Scheffe Test was used

as the post hoc comparison test.
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Chapter 4

Results ang Discussions

This study aimed to determine ‘and compare the effects of

treated sludge, untreated sludge, and commercial fertilizers on

the height gain, number of branches, number of fruits, and weight

of the tomato plants. Specifically, it aimed to determine the

significant difference in the height gain, number of branches,

number of fruits, and weight of fruit of the tomato plants when

enriched with treated sludge, untreated sludge, and commercial

fertilizers.

It was hypothesized that there exists no significant

difference in the height gain, number of branches, number of

fruits, and weight of fruit of the plants after enrichment of

treated and untreated sludge, and commercial fertilizers.
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Findings

Height Gain of Tomato Plants Grown in Treated Sludge, Untreated

Sludge, Commercial Fertiljzers and Control Plots

After two months of treatment, tomato plants grown in

control plots achieved the greatest mean height gain of 66.833

cm, followed by the plants grown in 14-14-14 fertilizer plots

with a mean height gain of 62.167 cm. The mean height gain of

plants grown in plots with untreated sludge was 51.167 cm, while

those plants grown in plots with treated sludge was 41.167 cm.

Those grown in plots with 16-20 fertilizer achieved the lowest

mean height gain of 40.000 cm.

Table 1 shows the data.

In terms of mean height gain, the control ‘setup proved to
be the most effective. This proved that the soil source, which
is PSHSWV ground, is very fertile, and does not need sludge or
fertilized treatments. The 14-14-14 fertilizer proved to be
effective in increasing the plant height as well as the treated
and untreated sludge.

The 16-20 fertilizer yielded the lowest mean height gain,

presumably, because it lacks potassium.
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Initial and Final Number of Branches of Tomato Plants Grown in

Treated Sludge, Untreated Sludge, Commercial Fertilizers and

Control Plots

Table 2 shows that the tomato plants grown in plots with

treated sludge achieved the greatest mean number of branches

N

(24.333) after two months. The plants in the control and 14-14-
14 fertilizer plots also showed a marked increase in the mean
number of branches, 20.667 and 20.000, respectively. Those grown
in the untreated sludge plot achieved a mean number of 19.000

branches, while those in the 16-20 fertilizer plot achieved the

lowest mean number of 15.667 branches.
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Grown in different

lloilo City

Means of Initial and Final Height of Tomato Plants

Treatment Setups

Treatment Mean Standard Mean Final Standard Height Gain
Initial Deviation Height Deviation
Height
Treated 25.833 1.443 75.000 cm 11.269 41,187 cm
Sludge cm
Untreated 29.333 0.289 81.000 cm 8.888 51.167 cm
Sludge cm
14-1.4-1 4 27.500 4272 89.667 cm 5.859 62.167 cm
Fertilizer cm
16-20 23.000 1.732 63.000 cm 7.810 40.000 cm
Fertilizer cm
L__C’OTI 30.167 2.466 97.000 cm 33.181 66.833 cm
cm
Table 2. Initial and Final Number of Branches of Tomato Plants

Ggrown in Different Treatment Setups

Treatment Initial No. Of Standard Deviation Final No. Of Branches Standard Deviation
Branches
Treated 5,333 1.155 24.333 3.512
Sludge
Untreated 5.333 0.577 19.000 3.464
Sludge
14-14-14 6.000 1.000 20.000 3.606
Fertilizer
16-20 4,000 1.000 15.667 1.528
Fertilizer |
Control 5.667 1.155 20.667 10.116 2

w

N
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Number and Weigtk .
I 1gnts of Fruits of Tomato Plants Grown in Treated

ludge, Un )
S £ treated Sludge, Commercial Fertilizers and Control

plots

After two months, the tomato plants grown in the control
plot yielded the greatest number of 29 fruits, followed by those
in the 16-20 fertilizer with 20 fruits, while those in the
treated sludge and 14-14-14 fertilizer plots yielded a total of

Those grown in the untreated sludge yielded the least

Ft

19 fruits.
number of fruits, which is 10.

Table 3 shows the data.

Although the plants in the 16-20 fertilizer plot yielded
only 20 fruits, their total weight was 436.04 g, which is greater

than those 29 fruits in the control plants (400.99 g).
In terms of total fruit weight, the 16-20 fertilizer was

most effective, while the untreated sludge was the least.

Table 3 shows the data.
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Table 3. Tctal‘Nc. of Fruits and Weight of Fruits of the
Tomatoes Grown in the Different Treatment Setup

| Treatment N Mean No. of Fruit Yield | Mean Weight of Fruit
Yield
Treated Sludge 3 19.00 362799
Untreated S\udge 3 10.00 2180149
14-14- 14 Fertilizer 3 19.00 360.13g
16-20 Fertilizer 3 20.00 436.04 g
Control 3 29.00 400.99 g

Significant Difference in the Initial and Final Height and Height

Gain of Tomato Plants grown in Plots with Treated Sludge,

Untreated Sludge, Commercial Fertilizers and Control Setup

The t-test showed that there is significant difference in
the initial and final height of the tomato plants treated with

treated sludge, untreated sludge, and commercial fertilizers.
There is no significant difference in the initial and final

height of the tomato plants in the control setup.

Table 4 shows the data.
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However, the Oneway ANOVA showed that there is no

€ difference in the height gain of tomato plants

S_-_:"Lf-:(if‘.
treatec Wit Lreated sludge, untreated sludge, and commercial
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fferences in the Initial and

=~ 30d Final No, of Branches of Tomato Plants
Treatment Setups

e G
t-value dif Significance
—_—
‘ Final Height 6699 9 0.019
Initial No. of Branches : —
&nal No. of Branches 3.512 -7.181 2 0,022
— Untreated Sludge
naHeight _ [3[ 25338 T oo T——
s Final Height 3| 81.000 I -9.759 ) 0.015
_Initial No. of Branches | 3 [ 5.333 0.577
|_Final No. of Branches | 3 | 19.009 LR 307 Wil e 9 0.010
f: —14-14-14 Commercial Fertilizer
Initial Height 3 | 27.500 4.272 °
| Final Height 3 | 89.667 5.859 -17.224 2 0.003
Initial No. of Branches | 3 | 6.000 1.000
| _Final No. of Branches | 3 [ 20.000 3.606 -5.292 2 0.034
e 16-20 Commercial Fertilizer
Initial Height 3 | 23.000 1.732
" Final Height 3] 63000 [ 7810 | ..7.047 2 0.015
Initial No. of Branches | 3 | 4.000 1.000 :
Final No. of Branches | 3 | 15.667 1.528 -8.030 2 0.015
Control Setup
" Initial Height 3 | 30.167 2.466
Final Heigﬁ 3 | 97.000 33.181 -3.302 2 0.081
nitial No. of Branches | 3 5.667 161685
| lFinal No. of Branches | 3 | 20.667 10.116 -2.305 2 0.148
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Table 5. One-wa
the Height ~1§nAni{>H}\ Of Variance of Significant Differences
mber of . 2@Sulting Number of Branch
Number ¢ Fruits of Tomito Pl —er anches, and Resulting

Lants L,rown in leforcnt Treatments

| Categories Scl)lp : L th il o
SIE vares e Mean Square F Significance
Between Groups | 7 |
Within Groups
Tot‘alﬂ P 0.891 0.458

| Between Groups | 3

W‘lth?ﬁw;p_si : g 0.529 0.614
7__Béi\7/e‘en Groups 60222 | r;umbemf Fm:i;tgjﬁ

__vyith%i:oups ;ggggg g 33.000 0912 0.451

\

Significant Difference in the Initial and Final Number of

Branches of Tomatoes Grown in Plots with Treated Sludge,

Untreated Sludge, Commercial Fertilizers and Control Setup

The t-test showed that there is significant difference in
the initial and final number of branches of the tomato plants
treated with treated sludge, untreated sludge, and commercial

fertilizers. There is no significant difference in the init31
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Table 4 shows the data.

The Oneway ANOVA showed that there is no significant

difference in the height gain of tomato plants treated with

treated sludge, untreateqd sludge, and Ccommercial fertilizers and
the control setup.

Table 5 shows the data.

giggggicant Difference in the Height Gain, Number of Branches,

gadiWbeBRo Firnd 5 SoF Romatoes (Grown inl Plots with Treated

sludge, Untreated Sludge, Commercial Fertilizers, and Control

setup

For the height gain, number of branches, and the number of
fruits, the Oneway ANOVA showed that there is no significant
difference for the tomato plants treated with treated sludge,
untreated sludge, and commercial fertilizers and the control
setup.

Table 5 shows the data.
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Chapter 5

Summary, Conclusions, and Recommendations

This study aimed to determine "the effects of treated and
untreated molasses-sludge and commercial fertilizers on the
growth and fruiting of the tomato plant as compared with
commercial fertilizers.

This study specifically:

1. determined the effect of (a) treated sludge, and
p) untreated sludge, on the (1) height gain, (2) number of

pranches, (3) number of fruits, and (4) weight of fruit of the

\

tomato plants.

2. compared the effects of (a) treated sludge,
(b) untreated sludge, and (c) commercial fertilizers on the
(1) height gain, (2) number of branches, (3)\number @it LSS,
and (4) weight of fruit of the tomato plants.

3. determined the significant difference in the initial
and final (a) height and (b) number of branches when enriched

with (1) treated sludge, (2) untreated sludge, and (3) commercial

fertilizers.
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€rmined the Significant difference in the (1) heigh
eight

in, (2 1 a
gain, (2) number of brdnches, (3) number of e
ruits, and

(4) weight of fruij
1t of the tomato plants when enrich d with
ed wit
a) treated slu
(2) dge, (b) Untreated sludge, and (c)
‘ ; comm i
i ercial
It was hypothesi
yp ©332ed that there is no significant difference
. he initi 1
in the initial and final (a) height and (b) number of b h
ranches

when enriched with (1) treated sludge, (2) untreated sludge, and

(3) commercial fertilizers.

It was also hypothesized that there exists no significant
difference in the (a) height gain, (B) number of branches
(c) number of fruits, and (d) total weight of fruit of the tomato

plant when enriched with (1) treated sludge, (2) untreated

\

sludge, and (3) commercial fertilizers.
Summary

The results of the study are summarized as follow:

1.1. The mean height gain of tomato plants grown in

treated sludge, untreated sludge, 14-14-14 fertilizer, 16-20

fertilizer, and control setup were 41.167 cm,; 51167 em, 620167

cm, 40.000 cm, and 66.833 cm, respectively.
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e 14-14-14 fertilizer, 16-20

fertilizer, and control setup were 24.333, 19.000, 20.000,
15.667, and 20.667, TeésSpectively.

1.3 e FRRBMherOF itruite of domate plants grown in
treated sludge, untreated sludge, 14-14-14 fertilizer, 16-20
fertilizer, and control setup were 19.00, 10.00, 19.00, 20.00,
00, respectively.

1.4. The total weight of tomato plants grown in treated
sludge, untreated sludge, 14-14-14 fertilizer, 16-20 fertilizer,
and control setup were 352.79 g, 218.01 g, 360.13 g, 436.04 g,
and 400.99 g, respectively.

2.1. The initial height of the tomato plants grown in
created sludge, untreated sludge, 14-14-14 fertilizer, and 16-20
fertilizer are 25.833 cm, 29.333 cm, 27.500 cm, and 23.000 cm,
The final height of the tomato plants grown in

respectively.

+reated sludge, untreated sludge, 14-14-14 fertilizer, and 16-20

rtilizer are 75.000 cm, 81.000 cm, 89.667 cm, and 63.000 cm,

ferta

respectively.
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(3

grown in treated sludge,

untreat
x: ted sludge, 14-14-14 fertilizer,

‘e' » r 5.33 6 000
r - y an r

respectively. The final number of
branches of the tomato plants

g r 14 14 f i i

and 16-20 fertilizer are 24_333
zn = . » 19.000, 20.000

’ = r and 15.667,
respectively.

373, In terms of LA £
of height gain, the total plants grown in
the control setup achieved the greatest height gain of 66.833
4 cm,

followed by 14-14-14 fertilizer (62.167 cm) untreated slud
r uage

(51.167 cm), and treated sludge (41.167 cm). Those grown in 16-20
fertilizer achieved the lowest height gain (40.000 cm).

3.2. In terms of number of branches, the treated sludge
achieved the highest number of branches of 22.333, followed by
the control setup (20.667), 14-14-14 fertilizer (20.000), and
untreated sludge (19.0000. Those grown in the 16-20 fertilizer
attained the least number of branches (15.667).

3.3. In terms of number of fruits, the control setup
yielded the greatest number of fruits with 29.00, followed by 16-

20 fertilizer (20.00), and, treated sludge and 14-14-14

fertilizer (both 19.00). Those grown in the untreated sludge

vielded the least number of fruits (10.00).
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‘.C!l‘f“\‘k\i the greatest weight of 436

+04 g, followed by the control

getup (400.99 g), 14-14-14 fertilizar (360.13 g), and treated

sludge (352.79 g). The untreated Sludge attained the least
weight (208.02gyY

4.1. In terms of height gain, there is no significant

difference between the groups when enriched with treated sludge,
untreated sludge, and commercial fertilizers.

4.2. In terms of number of branches, there is no
significant difference between the groups when enriched with
treated sludge, untreated sludge, and commercial fertilizers.

4.3. In terms of number of fruits, there is no significant
difference between the groups when enriched with treated sludge{
untreated sludge, and commercial fertilizersi

4.4. In terms of weight of fruit, therg is no significant
difference between the groups when enriched with treated sludge,

untreated sludge, and commercial fertilizers.
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Conclusions

Based on the above data and analysis, the tomato plants

grown in treated sludge, untreated sludge, and commercial
fertilizers showed no significant difference in terms of height
gain, numper of branches, number of fruit, and total weight of
fruit. Both treated and untreated sludge, therefore, can be a
good substitute to commercial fertilizers.

Although the control setup yielded the highest number of
fruit and the greatest total fruit weight, the soil was

characteristic only to the PSHSWV soil, and not conclusive to all

soil types from other various sources.
Recommendations .

Since no significant differences existed in the height
gain, number of branches and total number and weight of fruit for
the treatment and control set-ups, both the treated and untreated
sludge can be added to the soil for enrichment i HalE @i
commercial fertilizers. Treated or untreated sludge are much

cheaper than commercial fertilizers, and they yield the same
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