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ABSTRACT

The objective of this study was to substitute soybean meal with Salvinia molesta in broiler
diets and observed the following parameters; carcass, breast muscle, abdominal fat, crude protein
digestibility, spleen and bursa of fabricius. A total of 100, 15days of age Lohman strain broilers with
initial mean body weight of £773.83 g were used in this experiment. The experimental design was
Completely Randomized Design (CRD) with 4 dietary treatments consisted of Salvinia molesta
meal as follows; TO = control diet, T1 = 6% Salvinia molesta added, T2 = 12% Salvinia molesta
added and T3 = 18% Salvinia molesta added. The treatments were replicated five times with five
chicks per experimental unit. Feed and water was offered ad libitum from day 15 to 42 and the
chicks were vaccinated against Newcastle Disease and Gumboro at age 4 and 15 days old. The
data was analyzed using analysis of variance (ANOVA) and F-test with the aid of statistics
analytical program (SPSS, version 16) and for mean comparison Duncan Multiple Range Test
(DMRT) was applied after significant treatment difference (P<0.05)among treatments. The results
showed that the dietary treatments had significant (P<0.05) effect on broiler carcass percentage
among the treatments, TO, T1, T2, T3 were 72.75, 72.06, 68.67, 67.27% respectively. Significantly
(P<0.05) higher breast muscle percentage (39.20%) was noticed with control diet followed by T1
(34.52%), T2 (30.05%) and T3 (28.61). The marginal differences were significant (P<0.05).
Abdominal fat percentage values were similar for control and T1 but significant (P<0.05) to T2 and
T3. Crude protein digestibility was significantly (P<0.05) affected by the treatments and the better
value was obtained by control diet (86.30%) numerically and significantly least value (77.42%)
obtained was with chickens on diet T3 (18% Salvinia molesta). Based on these results the
incorporation of Salvinia molesta in the broilers diet can be recommended however, 6% level
produced better results than other treatments with respect to the control diet.
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ABSTRAK

Tujuan dari penelitian ini adalah untuk menggantikan bungkil kedelai dengan Salvinia
molesta dalam pakan broiler dan mengamati parameter berikut; karkas, otot dada, lemak perut,
kecernaan protein kasar, limpa dan bursa fabricius. Penelitian ini menggunakan Sebanyak 100
ekor ayam strain ayam pedaging Lohman umur 15 hari dengan berat badan rata-rata awal +
773,83 g. Rancangan yang digunakan adalah Rancangan Acak Lengkap (RAL) dengan 4
perlakuan pakan yang terdiri dari Salvinia molesta sebagai berikut; TO = ransum kontrol, T1 = 6%
penambahan Salvinia molesta, T2 = 12% penambahan Salvinia molesta dan T3 = 18%
penambahan Salvinia molesta dan diulang lima kali dengan lima anak ayam per unit
eksperimental. Pemberian Pakan perlakuan dimlai pada umur 15-42 hari, selanjutnya pemberian
air minum secara ad libitum. Vaksinasi ayam dialkuakan pada umur 4 dan 15 hari jenis Newcastle
Disease dan Gumboro. Data dianalisis dengan menggunakan analisis varians (ANOVA) dan F-test
dengan bantuan statistik program yang analitis (SPSS, versi 16) dan apabila ada perbedan yang
signifikan (P<0,05) akan dilanjutkan dengan analisis Duncan Multiple Range Test (DMRT). Hasil
penelitian menunjukkan bahwa pemberian pakan dengan penambahan Salvinia molesta
pengaruh yang signifikan (P<0,05) terhadap persentase karkas broiler antara perlakuan TO, T1,
T2, T3 dengan nilai rataan masing-masing 72,75, 72,06, 68,67, 67,27%. Pengaruh yang Signifikan

64 AGRDMERIA Vol. 33, No. 1 Maret 2015



(P<0,05) terhadap persentase otot dada dengan persentase lebih tinggi (39.20%) ter hadap
perlakuan kontrol pakan diikutioleh T1(34,52%), T2 (30.05%) dan T3 (28.61%).

Pengaruh Lemak Perut untuk kontrol dan T1 signifikan (P >0,05) tetapi perlakuan control
signifikan (P<0,05) terhadap perlakuan T2 dan T3. Kecernaan protein kasar perlakuan T3 (18%
Salvinia molesta) signifikan (P<0,05) terhadap perlakuan T1, T2 maupun perlakuan control.
Berdasarkan hasil penelitian penambahan Salvinia molesta dalam pakan ayam pedaging dapat
direkomendasikan pada level 6% dengan menghasilkan nilai yang lebih baik dibandingkan
perlakuan lainnya maupun terhadap pakan kontrol.

Kata kunci: Karkas, kecernaan, Lohman ayam pedaging, Salvinia molesta, bungkil kedelai

INTRODUCTION

Broiler industry is one of the
rapidly increasing and successful
domesticated animal industries in recent
years and this is driven by the high
demand of its products which are
relatively cheap but of great quality. The
success of broiler industry also however,
exerts heavy demand on the feed-base
resource. Due to high cost of the
traditionally used protein sources,
competition with human nutrition and
other industrial needs the price of most
poultry feed ingredients have worsen
particularly protein sources (Martens et
al., 2012). Therefore, it is of great
importance to shift the focus on other
protein sources which can be
incorporated into the broiler feeding
operations without comprising normal
broiler performance. One ideal plant is
Salvinia molesta which is an invasive
aquatic weed with great potential due to its
high protein content as well as
phenomenon growth rate.

This plant grows vegetatively
and grows best in nitrogenous and
phosphorous contained waterbodies
(Cary and Weerts, 1983). Under ideal
growing conditions the plant can produce
an annual dry weight of about 110 t dry
matter/ha (Mitchell and Tur, 1975 as cited
by Moozhiyil and Pallauf, 1986) which can
supply the broiler industry. Previous
investigators (Ma'arifah et al., 2013) used
Salvinia molesta on cross bred native
chickens and the respond from the birds
was very promising while others
(Zulkarnain and Syahruddin, 2008;
Zaman et al., 2013) fermented Salvinia

molesta prior to offering to the birds and
the results are also interesting. Utilizing
Salvinia molesta as broiler feed will result
in several advantages such as; 1) reduce
feed cost incurred in the feeding
operation; 2) reduce the reliance on the
traditionally used protein ingredients such
as soybean meal; 3) conserve and
preserve the aquatic environment from
being destructed by the invasive aquatic
weeds. However, for any diet to be
recommended as adequate ingredient in
broiler diet important studies has to be
carried out such as digestibility and the
protein accretion by the birds. Therefore,
this study will involve substituting soybean
meal with Salvinia molesta in broiler diet
and investigate the crude protein
digestibility, carcass, breast muscle,
abdominal fat, and spleen and bursa of
fabricius among the broiler chickens.

RESEARCH MATERIALS AND

METHODS

Research Materials

Salvinia molesta (S.molesta)
was collected at a nearby pond (Rawa
Pening, Semarang) and prior to sun drying
the roots like hairs were separated from
the main fronds in order to reduce the fiber
content of the plant. After sun drying the
plants were grounded manually and kept
in airtight polythene plastic bags until the
day of usage. Samples of S.molesta and
the rest of the ingredients used were
analyzed for proximate components using
methods as stated by AOAC (1990).

The unsexed Lohman broiler
chicks were obtained at a commercial
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hatchery and placed in a temporary
brooder for the first 14 days. Atday 15" the
100 chicks were selected by body weight
and the average body weight was
+773.83g.

Prior to the arrival of chicks the
house was cleaned well and all necessary
equipments were made available such as
cages, feed (commercial and
experimental diets), vaccines (ND and
Gumboro), drinkers, feeding holder,
electric bulb (source of heat) and
thermometer in the poultry house. Each
cage contained a drinker, feeding holder
and an electric bulb (source of heat).

Research Methods
Experimental Design

The experimental design used in
this research is a Completely Randomized
Design (CRD) with 4 dietary treatments
and five replications of five birds per
experimental unit. The treatments applied
in this study are as follows;

TO = (Control diet) without Salvinia
molesta

T1 =Dietwith 6% Salvinia molesta

T2 =Dietwith 12% Salvinia molesta

T3 = Diet with 18% Salvinia
molesta

Research Procedure

In the preliminary period (from
day 1 to day 11) the DOC were fed a
standard commercial starter diet ad
libitum purposely to equalize the initial
body weights then were fed the adaptation
diet (basal diet) for a 3 day period. The
basal diets consisted of corn-soybean
meal as the main ingredients and
formulated to meet the nutritional
requirements of broilers (NRC, 1994), but
soybean meal was reduced and
substituted by S.molesta in the diets as
shown in Table 2. The experimental diets
were fed as mash and formulated to
maintain a similar metabolic energy
content of 2900 kcal/kg in both the starter
and finisher diets but protein content was

reduce from 20 to 19% in starter and
finisher diets respectively.

At 15 days old, the chicks were
weighed individually, foot tagged and
allotted to one of the 4 dietary treatments
in a completely randomized design
(CRD). The broiler birds were vaccinated
against Newcastle Disease (ND) twice, on
the 4" and along with Gumboro vaccine on
15" days old.

The experimental starter diet
was fed when the birds were 15 days old
and lasted for 7 days while the
experimental finisher diet was fed
beginning at day 22 and ran over a period
of 21 days. All feed and water was offered
ad libitum. The chickens were raised in a
temporary made bamboo floor pen (1 m x
1 m) with a rice straw littered floor (5 cm
depth). The photoperiod was 16 h for the
first 21 days then reduced to 12 h during
the rest of the finisher phase.

Research Parameters and Collecting
Data

At the end the end of the trial one
bird/experimental unit (i.e., 5
birds/treatment) was randomly selected
for the determination of crude protein
digestibility, breast muscle and abdominal
fat, spleen and bursa of fabricius.
Birds were fasted for 24 hours then fed a
known quantity of each treatment diets
and water was provided ad libitum. Seven
hours after force feeding the birds were
slaughtered through severing the jugular
vein. After 4 minutes of bleeding ileal
digesta was collected from the Merckel's
diverticulum to the ileo-caeca junction.
The ileal samples of each bird were then
placed into a collecting tray and sun dried
for 3 days before taken to the laboratory
for analysis. The proximate composition of
the ileal digesta and feed samples were
used to calculate digestibility for crude
protein (CP) according to methods as
stated by AOAC (1990). The formula used
to determine the digestibility of crude is as
follows;
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Digestibility (%)

Description:
PF = Protein Content in Feed
PD = Protein Content in Digesta

After collecting the ileal digesta
the birds were dipped in a water bath for
two minutes and feathers were manually
plucked by hand. After the removal of the
head carcasses were manually
eviscerated to determine the carcass
percentage, breast muscle and abdominal
fat weights. Abdominal fat was removed
from parts around the viscera and gizzard
and weighed to the nearest gram.
Lymphoid organs (spleen and bursa of
fabricius) were also obtained and weighed
to the nearestgram.

Statistically Analysis

The experiment was conducted
using completely Randomized Design
(CRD) having 4 dietary treatments and 5
replications with 5 chicks per treatment.
Data was subjected to ANOVA and
Duncan Multiple Range Test (DMRT) was
applied after significant (P<0.05) mean
difference among the treatments
(Duncan, 1955).

RESULTAND DISCUSSION
Effect of Treatment Diets on Carcass,
abdominal fat and breast muscle

The results presented in Table 1
reveals that the various dietary treatments

had significant (P<0.05) effect on the
broiler carcass. The maximum mean
carcass yield was achieved with chickens
on TO (control diet) which was similar
(P>0.05)to T1and T2 but

Significant (P<0.05) to T3 which
was the lowest carcass among the
treatments groups. The general trend of
carcass values was in alleviating levels of
in the diet caused depression of carcass
yield. The cause of depressed carcass
results noticed in the current trial could be
attributed to the tannin content of
S.molesta and the high crude fiber
contents of the diets. Since treatment 3
had the highest inclusion of S.molesta
level (18%) and crude fiber (12.68%) it
was most likely that these factors
provoked the least carcass value
obtained.

The abdominal fat and breast
muscle components of finisher broilers
are important factors used to assess the
quality of any given feed. High breast
muscle accretion by broilers is regarded
as superior while heavy deposit of
abdominal fat indicates poor finishing
product (Medugu et al., 2010). Therefore,
it is the aim of the industry to increase
breast muscle yield and reduce fat
deposition with better feed efficiency
without compromising the normal growth
rate of the birds (Mohammed and
Horniakova, 2012)

The data in Table 1 depicts that
highest percentage of abdominal fat
deposition of 2.26% was recorded with

Table 1. Effect of Dietary Treatments on Carcass, Abdominal Fat, Breast Muscle and

Crude Protein deposition

Dietary Treatmentt'

Variables TO T T2 T3
Carcass Yield (% FLW) 72.75° 72.06% 68.67% 67.27°
Abdominal Fat (% FLW) 2.26° 2.07° 1.12° 0.70°
Breast (% Carcass wt.) 39.20° 34.52° 30.05° 28.61°
Crude Protein Digestibility (%) 86.30° 83.59° 83.77° 77.42°

@°Means with different superscript along the same row differ significantly (P<0.05)
' T0 = control diet; T1 = 6% S.molesta in diet; T2 = 12% S.molesta in diet and T3=18% S.molesta in
diet.
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chickens fed the control diet (TO) while the
lowest percentage value was recorded
with chickens on diet T3 (0.70%) whereas
diets T1 (2.07) and T2 (1.12) recorded
intermediate values. Applying DMRT it
was discovered that mean values from
diets TO and T1 were similar (P>0.05) but
significant (P<0.05) to T2 and T3.
Abdominal fat deposition was observed to
have a decreasing trend in ascending
levels of S.molesta.

It is postulated that chickens fed
with high amounts of fiber results in lower
abdominal fat content and the present
study further confirms this with diet T3.
This is in conformity with Saki et al. (2011)
who observed that chickens fed diets
containing high fiber attained lower
abdominal fat content at 21 and 42 day of

age. Also the influence of tannin on
abdominal fat deposition cannot be ruled
out.

Contrasting results with
Zulkarnain and Syahruddin (2008) who
reported better abdominal fat deposition,
better performance and protein
digestibility on broiler chickens was after
fermenting of S.molesta but present
experiment involved air dried S.molesta
which resulted in suppressed BWG,
carcass, breast muscle and abdominal fat
deposition especially with 18% S.molesta
inclusion level. These contrasting results
could be attributed to form of S.molesta
being used as broiler feed which could
influence the presence of the antinutrient
and the nutrient quality and availability of
the test diets. In a study by Widodo et al.

Table 2. Inaredients and Calculated Content of Experimental Diets

Starter Diet: 3-4 weeks Period

Finisher Diet: 4-7 Weeks Period

Feed Ingredients TO T1 T2 T3 TO T T2 T3
Corn 52.10 52.30 51.00 51.80 54.00 52.90 52.60 52.50
Salvinia 0.0 6.00 12.00 18.00 0.00 6.00 12.00 18.00
Soybean meal 21.30 17.00 14.00 10.80 19.30 16.50 12.70 9.40
Vegetable oil 1.20 1.20 1.30 1.30 1.20 1.10 1.20 1.20
Rice bran 16.80 15.90 15.10 11.80 17.70 17.60 16.40 14.60
Fish meal 5.00 5.00 5.00 5.00 4.00 3.50 3.50 3.50
Calcium carbonate 0.80 0.70 0.40 0.40 1.00 0.70 0.40 0.20
Premix 0.80 0.70 0.40 0.30 1.00 0.70 0.40 0.20
Methionine 1.00 0.60 0.40 0.30 0.90 0.60 0.40 0.20
Lysine 1.00 0.60 0.40 0.30 0.90 0.60 0.40 0.20
Total 100 100 100 100 100 100 100 100
Total Nutrient
Composition
ME (kcal/kg) 2900.71 2900.84 2900.31 2900.80 2902.62 2901.51 2901.97 2902.10
Crude Protein (%) 20.32 20.04 2027 20.33 19.02 19.14 19.03 19.12
Crude Fat (%) 5.04 4.94 4.91 4.68 5.09 4.91 4.87 4.71
Crude Fiber (%) 6.22 8.36 10.57 12.10 6.31 8.68 10.75 12.68
Methionine (%) 1.26 0.97 0.87 0.85 1.14 0.94 0.84 0.73
Lysine (%) 1.55 1.42 1.47 1.61 1.42 1.39 1.44 1.49
Calcium (%) 1.24 1.77 2.10 2.73 1.36 1.65 1.98 241
Phosphor (%) 0.72 1.05 1.39 1.70 0.68 1.02 1.35 1.68

* ME was calculated with Balton formula as cited by Sibbald (1989)

ME =40.81 (0.87 (CP +2.25 CF + BETN )+ K)K=4.9

*%*

Proximate Analysis in Nutrition and Feed Science Laboratory,

Faculty of Animal Science and Agriculture, Diponegoro University
e Table of Feedstuff Composition by Amrullah (2004)
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(1996) who reported that feeding of high
tannin sorghum (HTS) resulted in
decrease carcass weight and increased
abdominal fat while in the current
experiment increasing S.molesta resulted
in decreasing trend of both the carcass
and abdominal fat content. This could be
related to the broiler breed/strain being
used, the protein to energy content of the
diets, presence of antinutrient and the
level of dietary crude fiber

The breast muscle percentages
(Table 1) among the treatments show a
similar pattern to that of abdominal fat
content and that is it decreases as the
levels of S.molesta increased in the diet.
The sizes of breast muscles could indicate
the quality and utilization efficiency of
diets by the birds and according to the
results it would seem that birds fed
treatment diets T2 and T3 poorly utilized
their feed.

This can indicate that the control
diet had sufficient nutrients to support the
breast muscle development of the birds
than the S.molesta inclusion diets. Among
the S.molesta contained diets chickens
fed T3 produced the lowest (28.61%)
breast muscle. These results are probably
due to the protein concentration and
availability in the treatment diets. Diet T2
and T3 contained more of the S.molesta
which could lead to the low protein
availability to synthesize breast muscle
thus attained the least breast muscle
percentage. According to Williams (1997,
as cited by Kumar et al., 2005) breast
muscle yield depends on methionine and
cysteine concentration in the diet, and
methionine according to Gous et al.
(1982) involves in the detoxification of
tannin. Therefore, as S.molesta levels
increased in the diets the amount of tannin
also increased and this caused imbalance
in the concentration of amino acids,
therefore, presumably there were not
sufficient amino acids available for the
birds to meet their maintenance
requirements as well as for breast muscle
development resulting in lower breast

muscle values noticed on diet T3. As
reported by Saki et al. (2011) the negative
effects of high crude fiber diets is more
pronounced in chicks however, broilers
tend to adapt as they mature. Therefore,
the average breast muscle percentage
differences noted in the present trial could
be attributed to the tannin component of
the diets arising from S.molesta inclusion
in the diets. The 6% S.molesta inclusion
was the appropriate level since higher
amounts caused further depression in the
breast muscle accretion of the broiler
chickens.

Effect of Treatment Diets on Crude
Protein (CP) Digestibility

The data of crude protein
digestibility of the chickens fed the various
treatment diets are presented in Table 1.
The result indicates that the levels of
S.molesta in the diets had a significant
effect (P<0.05) on the ease of protein
utilization by the broiler chickens. The
maximum crude protein digestibility value
(86.30%) was obtained with chickens fed
the control diet which was similar to
treatments T1 (83.59%) and T2 (83.77%)
but significant (P<0.05) to treatment T3
(77.42%). However, when comparing the
values the general trend was depression
of CP digestibility in increasing S.molesta
levelsinthe diets.

The descending trend of protein
utilization in increasing levels of S.molesta
clearly indicates that S.molesta contains
undesirable components which impaired
the normal digestion and metabolism of
protein subsequently affecting the tissue
accreditation of the birds. Since carcass
yield is an indication of the quality and
utilization efficiency of the diets by the
birds (Bamgbose and Niba, 1998 as cited
by Uchegbu et al., 2004) and according to
the results of this study birds in dietary T3
poorly utilized their feeds hence it showed
in the low percentage values of breast
muscles. These results could be attributed
to the antinutrient components of
S.molesta as well as the high crude fiber
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contents of treatment diet T3. Tannins are
known to impair performance as well as
nutrient digestibility and crude fiber also
acts as a diluents or antinutrient and thus
negatively affects performance and
nutrient digestibility (Johnston et al.,
2003). Therefore, combining these two
complex components of the tested diets it
was possible that digestibility of crude
protein would decrease in diets with high
inclusion levels of S.molesta (T2 and T3).

Effect of Treatments Diets on
Spleen and Bursa Fabricius

The result on the effect of the
dietary treatments on the two observed
lymphoid organs are stated in Table 3. It
shows that maximum percentage of
spleen was gained by chickens fed diet T3
(0.39%) while the minimum percentage
was recorded with control diet (0.24%)
and intermediate values were recorded
with diets T1 (0.26%) and T2 (0.34%). The
mean comparison with DMRT revealed
that this values attained were non-
significant whereas for the bursa of
fabricius the maximum value was
obtained with chickens fed diet T2 (0.18%)
and minimum value was recorded with
diet TO (0.10%). According to DMRT the
marginal differences of Bursa were not
significant.

The non-significant difference and
similar pattern of both lymphoid organs in
ascending levels of S.molesta could
indicate that the health status of the birds
in the present experiment were quite
similar. According to Niu et al. (2009)
bursa fabricius weight of broilers aged 42
days is at 0.13% of live weight and based
on the values obtained from the present

experiment treatment TO had the lowest
bursa fabricius percentage, i.e., 0.10%
compared to other treatments. These
results could indicate that birds given
S.molesta inclusion diets had a fairly
better health condition compared to that of
the control. Generally, the weights of
lymphoid organs (bursa and spleen) are
known to decrease in response to
increasing levels of stress (Ravindran et
al., 2006), however, interestingly when
comparing with the control treatment the
birds reared with S.molesta slightly had
higher values, therefore, it can be alleged
that S.molesta in the diet helped reduced
the stress level of the birds and provoked
better health status. Stress can be in the
form of high ambient temperature,
vaccination, pathology, and non-sterile
environmental conditions which can affect
the development of the lymphoid organs
(Alloui etal., 2005).

CONCLUSION

1. The optimum inclusion level of Salvinia
molesta which produced better results
was 6%.

2. Although the two lymphoid organs
measured did not differ among
treatments however, Salvinia molesta
fed chickens had higher weights which
may indicate better health status of
chickens than chickens without
Salvinia molesta

3. Since Salvinia molesta has is found
abundantly in nature further
experiment is required on how to better
utilize this plant in order to become a
sole protein source in poultry diet as
well as other monogastric animals.

Table 3. Effect of Dietary Treatments on bursa and spleen

Dietary Treatmentt’

Variables TO T T2 T3
Bursa (% FLW) 0.10° 0.15° 0.18° 0.15°
Spleen (% FLW) 0.24° 0.26° 0.34° 0.39°

Means with same superscript along the same row did not differ significantly (P>0.05)
' T0 = control diet; T1 = 6% S.molesta in diet; T2 = 12% S.molesta in diet and T3=18% S.molesta in diet.
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