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ABSTRACT

It would be beneficial to consider supplementary feeding of livestock as a means of increasing production,
although this may be constrained by the residues produced. Silage is one of the forage feed conservation
techniques that has also been the subject of interest in recent years concerning poultry feed. The present study
aimed to gain insight into the potential impact of feeding cassava-based silage (CS) on the internal organs and
performance of male ducks. The study was conducted using 200 male local ducks aged one day, which were
then reared in cages for 10 weeks. The research design was based on a completely randomized design (CRD)
with five treatments and four replications. The treatments were arranged based on the amount/percentage of
silage used in the basal ration and were as follows SO (silage ration 0% CS/control), S25 (silage ration 25%
CS), S50 (silage ration 50% CS), S75 (silage ration 75% CS), and S100 (silage ration 100% CS). In further
observations, several variables were considered, including body weight gain (BWG), ration consumption,
ration conversion, abdominal fat percentage, spleen percentage, liver percentage, kidney percentage, heart
percentage, gizzard percentage, pancreas percentage, thyroid percentage, serum thiocyanate levels, and
mortality, as well as serum thiocyanate. The results indicated a notable decline in performance (p < 0.05) in
BWG observations when CS was provided in amounts exceeding 25% and consumption exceeded 50%.
Furthermore, there was a notable increase in the weight of internal organs, which appeared to coincide with an
increase in the level of use of cassava-based silage in duck rations. Based on the results of the study the use of
cassava-based silage could be considered as a potential alternative or replacement for up to 50% of basal
rations, without necessarily resulting in significant changes in the performance and internal organs of
livestock.
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INTRODUCTION

Domestic ducks represent a potential source of both eggs
and meat in Indonesia. The domestic duck population in
Indonesia is estimated to have reached 58.35 million heads,
with meat production of 4,725.80 thousand tons and egg
production of 6,322.55 million tons (Ditjennak, 2021).
However, national duck egg and meat production is still
relatively low compared to similar products from poultry
farms. Some related factors are assumed to include the feed
consumed by ducks whose development is relatively

inadequate when compared to other competitors, such as
broilers and layers. this can be seen from the last few years
of research related to supplementation innovation is still
very minimal and only focuses on the supply of protein in
the ratio (Sjofjan et al., 2020; Suwignyo et al., 2021;
Pramestya et al., 2021; Suwignyo et al., 2023;
Mappanganro et al., 2024). Physiologically ducks have an
advantage in terms of the ability to digest fiber better when
compared to poultry production (El-katcha et al., 2021).
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Based on these advantages, in-depth attention is needed to
produce feed innovations that can increase duck
productivity through the use of its physiological advantages.
Furthermore, the process of extracting information for the
production of quality feed is constrained by the high
dependence on the use of soybean meal as a source of
protein and corn as a source of energy. From an economic
point of view, these are still very expensive because they are
imported commodities. Therefore, efforts are needed to
reduce import dependence by optimizing the production of
feed. It would be beneficial to consider alternative sources
of raw materials. Some potential feed ingredients that have
been demonstrated to be effective in livestock diets are non-
conventional agricultural by-products, such as cassava
(tubers, leaves, and skins) and tapioca processing waste,
which is locally known as onggok.

In the last two years, studies on the tuber, peel, or
industrial waste (onggok) part of cassava, which is rich in
carbohydrates, conducted as an energy source for poultry
(Soeprijanto et al., 2022; Hasanudin et al., 2023). On the
other hand, leaves are a source of protein, vitamins,
minerals, and essential amino acids (Pereira et al., 2016; Li
et al., 2019), which can be used by poultry in their daily
activities. Furthermore, according to Hermanto and Fitriani
(2019), the protein concentration in cassava leaves is
between 20% and 36%. Calcium content is 1.10-1.14% and
phosphorus content is 0.25-0.30% (Fasae and Yusuf, 2022).
Given the considerable impact of this potential, the
utilization of cassava as a raw material for animal feed has
been widely implemented. However, this is still limited by
the high cyanide content, which can adversely impact
poultry productivity. Consequently, there is a clear necessity
for a method that can effectively reduce the cyanide content.
A promising technique for achieving this is through
cassava-based silage technology, which involves the
addition of rumen fluid enzymes and Leuconostoc
mesenteroides bacteria (Hawashi et al., 2019; Khota et al.,
2023; Mukhtar et al., 2023).

The combination of cassava and its waste through
silage processing, with the addition of rumen fluid enzymes
and leuconostoc mesenteroides bacteria, has been identified
as the most effective strategy for optimizing the use of
cassava. This approach is believed to reduce the content of
toxins in feed through acid hydrolysis, which is then
expected to support optimal duck productivity. Toxin
compounds in the form of cyanide contained in cassava can
reduce the productivity of poultry (Bakare et al., 2021). In
addition, the present study was conducted to provide new
insights and data for the poultry feed industry in developing
feed processing methods and maximizing the use of local
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raw materials. Therefore, it is necessary to conduct a study
on the utilization of cassava-based complete ration silage on
the performance and internal organs of male ducks.

MATERIALS AND METHODS

Ethical approval

An investigation was conducted at the experimental
station of the Department of Animal Science, Faculty of
Agriculture, Sriwijaya University, South Sumatra, Indonesia.
The animals were treated in accordance with the Animal
Welfare Guidelines of the Indonesian Institute of Sciences.
The experiment was granted approval by Sriwijaya
University, reference number KPPHP-2023-2.

Experimental design and duck preparation

The research design was a completely randomized
design (CRD) composed of five treatments and four
replications. The treatments represented a combination of
basal/control rations with the addition of cassava silage (CS)
at a specified percentage and were designated as coded S
(silage). The proportions used were as follows included SO
(0% CS/100% control ration), S25 (25% CS ration), S50
(50% CS ration), S75 (75% silage ration), and S100 (100%
CS ration). As a source of observation/data collection, 200
one-day-old male ducks were used in this study and housed in
2 square meter cages for 10 weeks, with each cage containing
10 ducks. Moreover, the preparation of the DODs involves
the provision of water dissolved in sugar at a concentration of
1-2% for the initial four hours, whereby the energy source
serves to restore the condition of the DODs due to the effects
of transport stress. Subsequently, the wing band was attached
to one side of the duck's wing. Subsequently, the DODs were
weighed and randomized based on their initial body weight.
Immediately following this, the sugar water was replaced
with drinking water, and the treatment ration was distributed.
During the maintenance period, rations and drinking water
were provided twice daily, in the morning and evening. The
observations conducted as part of this study were carried out
over 10 weeks, with the duck's body weight and consumption
of treatment rations weighed weekly.

Diets and silage production process
The preparation of silage was conducted in accordance with
the methodology proposed by Ogbuewu and Mbajiorgu
(2023). Before the formulation of feed rations, the initial step
was the preparation of cassava raw materials (CS). This
process involved the cutting of each raw material, including
leaves, skin, and tubers, into a uniform size of 1-2 cm.
Following the cutting process, each ingredient was washed
with running water and subsequently treated with rumen fluid
enzyme at a dose of 1% (b/v) for each raw material. The
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ingredients were then stirred until homogeneous and composition along with the nutrient content of the
incubated in a 10 kg plastic bag with a thickness of 1.5 mm experimental rations were presented in Tables 1 and 2.

for 24 hours at room temperature in a closed room. Once the
incubation period had elapsed, each ingredient was
transferred to a 10 kg silo bag and the Leuconostoc
mesenteroides inoculum was added at a dose of 1% (10-6 Raw materials Control (%) Treatment (%)
cells/ml) by spraying gradually. Subsequently, the silo was Comn 50.60
compacted to prevent the ingress of oxygen and was then

Table 1. Experimental ration composition of male ducks

: . Fine bran 21.75 -
incubated for 30 days in a closed room at room temperature. Coconut meal 365 3
After this period, the silage was opened and_drled in an oven Soybean meal 10.00 )
for three days. The raw materials from the silage process that
f - - . Leaves - 35.00
had been dried were then ground with a milling machine and Peels ) 23.00
used as a mixture of duck rations. ’
. . Tubers - 17.10
The second stage was the preparation of the ration,

. . .. Onggok - 10.20
whlch_ began by analyzing th(_a nutritional cont_ent of the ra_w Fish meal 10.00 10.00
materials that make up the ration through proximate analysis. Vegetable oil 331 331
The results of the nutrient composition analysis obtained were Premix 0.69 0.69
used as a reference in the preparation of the ration. The ration DL-methionine 0.35
prepared in this study was based on the recommendations of L-lysine 0.30
NRC (1995) with protein content (16%) and metabolic
energy (2,900 kcal/kg). The percentage values of ration
Table 2. The male duck ration ingredients used in the present study

Treatment
Nutrients SO SZS S50 S75 SlOO
Dry matter (%)* 88.34 88.50 88.09 88.21 87.53
Crude protein (%)* 19.91 17.24 17.30 18.50 18.25
Crude Fat (%)* 8.68 7.83 7.62 491 4.35
Crude Fiber (%)! 7.73 7.06 7.21 7.58 7.91
Ca (%)? 1.22 1.07 0.82 0.77 0.68
P (%)? 0.48 0.40 0.41 0.41 0.40
GE (Kcal/kg)3 4091.55 4 085.92 4054.93 4 008.45 4019.72
HCN/Cyanide (ppm) 2 0 15.69 21.77 25.07 27.80
Methionine (%)? 0.37 0.37 0.37 0.37 0.37
Lysine (%)? 0.99 0.89 0.92 0.94 0.85

S0: 100% control ration, S25: 25% CS silage ration, S50: 50% CS silage ration, S75: 75% CS silage ration and S100: 100% CS silage ration. *Analysis results
of PAU laboratory of IPB,? Analysis results of Dairy Animal Nutrition Laboratory, Faculty of Animal Husbandry, IPB,® Analysis results of Feed Technology
and Industry Laboratory, Faculty of Animal.

Observed variables Feed consumption
The measured variables in the present study were The investigated parameters included consumption of
body weight gain, ration consumption, and ration ration (g/head/day), which was measured based on the

conversion referring to the method used by Palupi et al.
(2023). Moreover, the characteristics of the digestive
organs, including the percentage of abdominal fat, the
percentage of spleen, the percentage of liver, the

difference between the ration given (g) and the rest of the
ration given (g) during a specific period (days)

percentage of kidney, the percentage of heart, the Body weight gain

percentage of gizzard, and the percentage of pancreas, body weight gain (g/head/day), which was measured
were determined using the method proposed by Huang et by weighing the difference between body weight at the
al. (2022). while thyroid levels and thiocyanate levels in end of the study (g) and the initial body weight (g), then
serum based on the method used by Pettigrew and Fell divided by the length of rearing time (days)

(1972).
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Feed conversion ratio
Feed conversion ratio (FCR), is measured based on
the ratio between weight gain and ratio consumption.

Digestive organ characteristics

To calculate the percentage of abdominal fat, spleen,
liver, kidney, heart, gizzard, and pancreas in poultry, it
was first necessary to weigh each organ separately after
the slaughtering process was complete. The weight of each
organ should be recorded in grams using a precision scale.
Additionally, the total body weight of the chicken prior to
slaughter should be recorded as a reference point for
calculating the percentage of each organ. Once the data on
organ weight and total chicken weight have been obtained,
the percentage can be calculated using the following
formula:

Organ percentage = (organ weight/total chicken
weight) x 100 (Formula 1)

To illustrate, if the total weight of the chicken was
2000 grams and the weight of the chicken liver was 50
grams, the liver percentage was calculated as (50/2000) x
100, which equates to 2.5%. This process was repeated for
each additional organ, including abdominal fat, spleen,
kidney, heart, gizzard, and pancreas. This allows for the
calculation of the percentage of each organ relative to the
total body weight of the chicken.

Thyroid and thiocyanate

The methodology employed comprises a series of
steps for the determination of thiocyanate levels in
biological fluids. The initial step involved the collection of
a plasma or urine sample. To separate the plasma from the
blood, the anticoagulant lithium heparin was employed.
Subsequently, the sample was subjected to a
deproteination process, whereby trichloroacetic acid was
added. Subsequently, the test solution was treated with
bromine water, which serves to oxidize thiocyanate into
intermediate compounds, such as bromosyanide. The
residual bromine was then neutralized with an arsenic
oxide solution. Following this, the pyridine-p-
phenylenediamine reagent was added, resulting in a pink
color reaction. Measurements were then taken using a
spectrophotometer at a wavelength of 520 nm. The
concentration of thiocyanate in the sample was calculated
based on the resulting absorbance of the test solution in
comparison to the thiocyanate standard solution. The
accuracy and specificity of this procedure have been tested
through a series of recovery experiments, both for plasma
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and urine, in order to ensure that the method was effective
in the precise detection of thiocyanate.

Statistical analysis

The data obtained will be processed to obtain an
analysis of variance (ANNOVA) using Statistical Product
and Service Solutions (SPSS) software version 20 (2018)
according to the design used. If there were differences
between treatments, the Duncan Multiple Range Test
(DMRT) will be tested.

RESULTS AND DISCUSSION

Body weight gain

Cassava silage (CS) in the ration had a significant effect
on reducing the value of body weight gain of ducks (p <
0.05). The decrease in BWG value in this study was strongly
suspected to be due to the presence of cyanide content in all
parts of cassava which further takes an important role in
disrupting metabolism in the digestive system of ducks. The
growth of ducks fed between 25% and 50% showed high
weight gain. However, after feeding 75% silage, the weight
gain achieved decreased. These results proved that ducks can
be fed CS silage at the limit of 50% silage content without
resulting in a decrease in body weight gain. Olayemi and
Oso (2018) reported that the substitution of a mixture of
cassava tubers and leaves with corn by up to 25% increased
body weight gain but at the 50% substitution level decreased
the body weight of ducks. Furthermore, Li et al (2019) stated
that goose body weight gain decreased with increasing levels
of cassava leaf feeding in the diet. Similarly, Sekarsari
(2022) reported that the inclusion of cassava tubers in broiler
rations can result in a reduction in body weight gain.

A reduction in the rate of body weight gain was observed
in the 75% silage diet (S75), which may be due to the presence
of 25.07 ppm cyanide in the ration or 2.89 mg/kg/day cyanide
consumption. The observed decrease in body weight gain
(BWG) may have resulted from thyroid gland disorders and
increased serum thiocyanate levels. This was evidenced by
the increase in thyroid gland weight and thiocyanate levels
with increasing levels of CS silage use. The increase in
thyroid gland weight can be assumed to be due to increased
activity in producing thiocyanate. The detoxification of
cyanide in the body produces thiocyanate, and an increase in
thiocyanate causes sulfur amino acids to be depleted
(Njankouo et al., 2023). The function of thyroxine hormone
plays the most important role in growth due to its contribution
to metabolism and skeletal maturation. Thyroxine in
performing its role in growth works together with growth
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hormones such as somatotropin and somatropin. The thyroid
gland produces thyroxine hormone using the basic
ingredients of iodine. lodine in thyroxine hormone was bound
to the penol ring of tyrosine which was the active component.
The cyanide acid contained in CS contains CN- which was a
rival to the thyroid gland in transferring iodine. If the CN
ingested by ducks was too high or exceeded the tolerance
level, the thyroid gland's ability to produce thyroxine
hormone was disrupted, which directly affects growth.
Moreover, increased thiocyanate also inhibits the intra-
thyroidal uptake of iodine, which causes an increase in
thyroid-stimulating hormone (TSH) secretion and a decrease

in the concentration of thyroxine which is necessary for
growth (Muderawan et al., 2023).

Ration intake/consumption

The application of CS in the ration had a significant
effect on reducing the value of ration consumption (p < 0.05).
Average feed consumption during the study was lowest in the
100% CS treatment (S100) at 7227.18 g/head and the highest
was achieved by ducks treated with 0% CS (S0) at 7789.30
g/head. These results indicated that the higher level of CS in
the ration causes the duck's ration consumption to decrease
linearly and has the same pattern of decreasing duck body
weight presented in Table 3.

Table 3. Average body weight gain, feed consumption, and feed conversion of ducks with cassava silage diets

Treatment
Variables So Sas Sso Sss S100 p-value
BWG (g/head) 1132.76+161.38%®  1201.88+34.90° 1080.58+84.38" 1030.25+37.93°°  977.52+30.36° 0.01
Consumption (g/head) 7789.33+65.44%  7709.51+70.21° 7686.86+80.12° 7472.45+161.68°  7227.18+201.12°  0.03
Convert 6.98 +0.98 6.42+0.22 7.15+0.59 7.26+0.38 7.40+0.42 0.66

S: 100% control ration, Sys: 25% CS silage ration, Ssp: 50% CS silage ration, S;s: 75% CS silage ration and S: 100% CS silage ration. * ° different

superscripts in the same row indicate significant differences (p < 0.05).

Table 4. Internal organ weight and thiocinates in serum of male ducks with cassava silage diets

Variables Treatment So Sas Sso Sts S100 p-value
Abdominal Fat (%) 1.23+0.17° 1.10 +0.06° 1.12 +0.08° 0.81 +0.04° 0.76 +0.02° 0.03
Spleen (%) 0.05 +0.02° 0.06 +0.02° 0.08 +0.02% 0.08 +0.01% 0.09 +0.01° 0.03
Liver (%) 2.80 +0.39° 2.91+0.69° 3.06 +0.34° 3.30+0.37%® 3.81+0.20° 0.04
Kidney (%) 0.69 +0.22 0.71 £0.24 0.76 £ 0.11 0.90 +0.16 1.01 £0.12 0.058
Heart (%) 0.74 +0.11 0.70 + 0.04 0.77 +0.34 0.77 £0.09 0.84 +0.12 0.08
Gizzard (%) 5.37 +0.94 5.46 +1.06 5.50 + 0.53 5.83 +0.40 6.17+1.21 0.1
Pancreas (%) 0.31+0.87° 0.34 +0.03° 0.34 +0.03° 0.37 +0.05% 0.43 +0.03 0.04
Thyroid (%) 0.08 +0.00° 0.02 +0.01° 0.02 +0.00° 0.03 + 0.00* 0.03 + 0.00% 0.04
Thiocyanate (umol/l) 0.00 + 0.00° 2357+3.97°  36.41+494°  4292+1.08°  4503+157°  <0.01
Mortality (tail) 0 2 0 1 0

S0: 100% control ration, S25: 25% CS silage ration, S50: 50% CS silage ration, S75: 75% CS silage ration and S100: 100% CS silage ration. " different

superscripts in the same row indicate significant differences (p < 0.05).

The reduced feed consumption was thought to be
because the feed composed of CS was more friable and
turned into a paste when wet. In this study, leaves were the
largest contributor to the CS ratio and are a large
component of feed (Nova et al., 2021; Phoncharoen et al.,
2022). These feed conditions indirectly cause the ducks to
stop consuming because the capacity of the digestive tract
has been reached, even though they still need additional
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energy. As a result, the ducks lack energy and other
essential nutrients, which ultimately affect growth.

On the other hand, reduced feed consumption was
also suspected to be due to the presence of cyanide in the
CS diet. Generally, cyanide content correlates with bitter
taste, although this is not absolute (Bakare et al., 2021).
The bitter taste of cassava raw materials makes the ration
less palatable, causing ducks to reduce the amount of feed
consumption. Abouelezz et al (2022) found that duck
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ration consumption decreased due to the presence of
antinutritional substances such as cyanide, therefore
limiting the use of cassava as animal feed (Widowati et al.,
2022).

The cyanide content in the diet varied widely from 0-
27.80 ppm, so it can be concluded that the higher the level
of CS in the diet, the more cyanide was consumed by the
ducks. Based on the assumption of the illustration
obtained, the cyanide consumed by ducks every day in
treatment S,; (25% CS silage) amounted to 1.73
mg/kg/day, Ss; (50% CS silage) amounted to 2.39
mg/kg/day, S5 (75% CS silage) amounted to 2.67
mg/kg/day and S100 (100% CS silage) amounted to 2.87
mg/kg/day. However, the cyanide consumed by ducks
daily during the study did not exceed the tolerance limit so
the giving of CS up to 100% level did not cause mortality.
As reported by Njankouo et al., (2023) who stated that the
tolerance limit of broiler chickens to Hidrogen cyanide
(HCN) administration was 2000 mg/kg. In another
statement, Jayanegara et al., (2019) recommend that the
HCN content in cassava should not be more than 10 mg
HCN/kg cassava when given in poultry diets.

Feed conversion ratio

Analysis of variance results showed that providing CS
in the diet had no significant effect on feed conversion.
Bakare et al. (2021) reported that there was no difference
in ration conversion with increasing levels of cassava
tubers up to 20% in the ration in broilers. Moreover, It was
reported that there was no difference in ration conversion
when cassava peels were given up to 30% of local ducks
(Ritonga and Munandar, 2018). But different from the
results of research by Olayemi and Oso (2018) the
substitution of a mixture of cassava tubers and leaves with
corn up to 100% level gave significant results on the value
of ration conversion. The average ratio conversion of this
study ranged from 6.24-7.18. This conversion value was
higher than the results of previous studies as reported.
Ritonga and Munandar (2018), reported that the average
ration conversion of local ducks fed with cassava peel
flour was 4.13-4.32. The results of the study by Olayemi
and Oso (2018) showed that the value of ration conversion
in corn substitution and a mixture of cassava tubers and
leaves ranged from 3.20-3.73. There were significant
differences between these different ration conversions
when the rations were made up of different types of feed
(Depawole and Sudarma, 2020). This high rate of feed
conversion was indicative of the ducks' uneconomic and
inefficient use of feed, resulting in poor feed efficiency.
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The lowest ration conversion was achieved in
treatment S25 with 25% CS silage at 6.24, followed by
treatment SO (0% CS silage) at 6.78, S50 (50% CS silage)
at 6.94, S75 (75% CS silage) at 7.06 and the worst was
treatment S100 (100% CS silage) at 7.18. This result
showed that the higher the use of cassava-based silage, the
higher the feed conversion ratio, and that this was
influenced by low feed intake which was not followed by
adequate body weight gain. In addition, low feed intake
reduces the amount of nutrients available to the body,
which in turn affects growth.

Abdominal fat

The application of CS in the ratio had a significant
effect on reducing the percentage of abdominal fat (p <
0.05). The highest percentage of abdominal fat was found
in ducks fed 0% CS silage (S0) which amounted to 1.23%
and the lowest in the treatment of 100% CS silage (S100)
which amounted to 0.76%. These results indicated that the
percentage of abdominal fat decreased linearly with
increasing CS in the ratio. The results of the study by
Widowati et al. (2022) showed that increasing the level of
fermented cassava leaf flour in the ration reduced the
percentage of abdominal fat in broilers. In this study, the
decrease in abdominal fat percentage was also attributed to
the low-fat content of the diet for relatively the same
energy content of the diet. This can be seen in Table 1 low
ration fat content will cause a low percentage of
abdominal fat, otherwise high ration fat content will
enhance a high percentage of abdominal fat. Widowati et
al. (2022) stated that carcass fatness was influenced by the
fat content in the ration. Furthermore, the presence of
dietary cyanide, which increased with increasing CS silage
in the diet, could be another reason for the decrease in
abdominal fat percentage. Bakare et al. (2021) stated that
the presence of antinutrients in the ration will inhibit the
digestibility of protein, fat, and carbohydrates, which
causes pathological changes in the intestines and liver
tissue, thus affecting metabolism, inhibiting some
enzymes, and binding nutrients which making it
unavailable. El-Zayat et al. (2019) mentioned that the loss
of body fat was affected by the inhibition of lipid synthesis
in the liver and stomach tissues.

Spleen weight

The application of CS in the diet had a significant
effect on increasing the percentage of spleen weight (p <
0.05). The lowest spleen weight percentage in the
provision of 0% CS silage (S0) amounted to 0.05% and
the highest in the treatment of 100% CS silage (S100)



Sandi et al., 2025

amounted to 0.09% were obtained. Prasetya et al. (2015)
reported that the percentage of spleen weight of male
Balinese ducks was 0.12% of live weight. These results
showed that the percentage of spleen continues to increase
linearly along with the increase in the provision of CS
silage in the ratio. The presence of toxic substances in the
form of cyanide, which increases as CS silage is
increasingly included in diets, influences the increase in
the percentage of spleen weight. According to Ardiansyah
et al. (2021), the size of the spleen can increase or
decrease by effective factors such as diseases and
antinutrition. In the case of rations containing toxic
substances such as cyanide, the spleen will produce
lymphocyte cells which will produce antibody substances.
Lee et al. (2022) explained that the swelling that occurs in
the spleen is a response to an infection that stimulates the
lymphocyte cells in the lymphoid organs to produce
antibodies.

Heart weight

The application of CS in the ration had a significant
effect on increasing the percentage of liver weight (p <
0.05). The percentage of liver weight in this study ranged
from 2.80-3.81%. This range was higher than that reported
by Prasetya et al. (2015) in the percentage of duck liver
weight was 2.62% of live weight. These results indicated
that the percentage of liver weight increased linearly along
with the increase in the provision of CS silage in the
ration. The increasing percentage of liver weight in this
study was due to an increase in cyanide content along with
the increasing level of cassava raw material provision into
the ration. Kadiri and Asagba (2019) reported that there
was an increase in liver organs in chickens fed rations
containing cyanide. According to Jayanegara et al. (2019),
toxic compounds were subject to a process of
detoxification in the liver. Excessive toxic compounds
cannot be detoxified perfectly in the liver because the liver
has a very complex function including bile secretion,
and metabolic processes such as protein, fat, and
carbohydrate metabolism, so its ability to neutralize toxins
entering the body is very limited. Cyanide detoxification
makes liver cells more active as a response to high
thiocyanate concentrations. This active liver work was
thought to allow adaptation of liver flexibility so that it
will increase liver size. Cosmos et al. (2020) expressed
that the detoxification process of cyanide poison in the
liver was catalyzed by the enzyme rodanase which
converts the thiosulfate-cyanide complex into thiocyanate
which is then excreted from the body.
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Kidney weight

The range of kidney weight percentage in the current
study was 0.69%-1.01% of live weight. The average
percentage of kidney weight was higher, as Kusmayadi et
al. (2019) reported that the percentage of kidney weight of
local ducks ranged from 0.51 to 0.86% of live weight. The
feeding of CS silage, which increases in the ratio, leads to
an increase in the average percentage of kidney weight,
although it does not have a statistically significant effect.
When toxic substances enter the body, the kidneys work
harder to neutralize the toxins. According to Agsa et al.
(2016), one of the functions of the kidneys is to maintain
the balance of blood composition by removing substances
such as excess water, metabolic wastes, organic salts, and
foreign substances dissolved in the blood. The kidneys
were responsible for the maintenance of the integrity of
the extracellular fluid volume, the process was the
conservation of water and other substances, the material
needed by the body will be returned to the body fluids,
while the excess will be excreted in the urine.
Furthermore, the kidneys remove nitrogen from protein
metabolites, ions, and complex organic compounds, both
endogenous and exogenous (Suzumoto et al., 2023).

The average percentage of heart weight obtained from
this study ranged from 0.70-0.84%. This percentage was
lower than that reported by Kokoszynski et al. (2019),
which was the percentage of duck heart weight around 11-
12.4% of live weight. The inclusion of more CS silage in
the diet also increased the average percentage of heart
weight, although the results of the analysis of variance
were not significant. This shows that ducks fed with CS
silage rations up to 100% produce the same percentage of
heart weight as the control. The results of the study by
Bakare et al. (2021) reported that giving cassava tuber
waste did not affect duck heart weight. Agsa et al. (2016)
stated that the heart was a very sensitive organ to the
poisons and anti-nutrients contained in the diet and that
changes in the size of the heart were common in those
affected by disease or poisoning. Rations with high
cyanide content cause blockages in blood vessels so that
the work of the heart muscle increases resulting in
enlargement of the heart size from normal. Rosanti et al.
(2021) indicated that enlargement of the heart was usually
characterized by an increase in the size of the heart
muscle, which could occur as the muscle adjusts to the
excessive contractions of the heart.

Gizzard weight
The average percentage of gizzard weight obtained
from this study ranged from 5.37 to 6.17%. The average
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percentage had a higher value than the one reported by
Kusmayadi et al (2019), which ranged from 2.28 to 3.03%
of live weight. Providing increasing amounts of CS silage
in the diet also increased the average percentage of gizzard
weight, although the effect was not statistically significant.
This showed that diets containing up to 100% CS silage
(S100) produced the same percentage of gizzard weight as
the control. Besides foreign bodies such as cyanide, crude
fiber also interferes with the functioning of internal
organs. In case the given ratio has a high crude fiber
content, the work of the gizzard will be heavier and can
increase the size and weight of the gizzard. The results of
this study indicated that feed treatment affects the function
and development of duck gizzard because the provision of
CS silage up to 100% (S100) has a high crude fiber
content (7.06-7.91%). Han et al. (2017) stated that
increasing the percentage of crude fiber in duck rations
can increase the percentage of gizzard weight to live
weight. The increase in gizzard weight was due to its
heavy function to digest feed containing high crude fiber
(Kusmayadi et al., 2019). Jha and Mishra (2021) explained
that the increased activity of the gizzard in grinding up
incoming food can cause the muscles in the gizzard tissue
to become thicker due to the contractions that occur so that
the size of the gizzard also increases.

Pancreas weight

The application of CS in the ratio significantly
influenced increasing the percentage of pancreas weight (p
< 0.05). The lowest percentage of pancreas weight was
treated with 0% CS silage (S0) at 0.31% and the highest
treatment was 100% CS silage (S100) at 0.43%. The
results of the study by Kusmayadi et al. (2019) showed
that the percentage of pancreas weight of local ducks
ranged from 0.21 to 0.45% of live weight. This result
showed that the percentage of pancreas continues to
increase linearly along with the increase in the provision
of CS silage in the diet. Kadiri and Asagba (2019) reported
that there was an increase in pancreatic organs in chickens
fed rations containing cyanide. The increase in the
percentage of the weight of the pancreas occurs as a form
of adaptation effort by the organ to continue to produce
digestive enzymes so that the digestive process can take
place normally in the digestive tract. Furthermore, The
increase in cyanide content in line with the increasing
level of cassava raw materials into the ration causes
disruption of the pancreas function in secreting digestive
enzymes
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Thyroid and thiocyanate weights in serum

Providing CS in the diet showed a significant effect
on reducing the weight percentage of the thyroid gland and
increasing the serum thiocyanate concentration. (p < 0.05).
The lowest percentage of thyroid gland weight in the
treatment of 0% CS silage (SO) amounted to 0.08% and
the highest treatment of 100% CS silage (S100) amounted
to 0.03%. Based on the pattern formed, it can be seen that
an increase in the supply of CS silage in the diet leads to a
linear increase in the decrease in thyroid gland weight and
the increase in thiocyanate concentration. The increased
thyroid gland weight and serum thiocyanate concentration
are due to the presence of cyanide in the ration. The higher
the CS silage causes the higher the cyanide content in the
ration.

Mondal and Chandra (2019) suggested that the
relationship between cyanide content in the ration and
thiocyanate concentration in serum illustrated the function
of the cyanide detoxification system in the body and the
increase in thyroid gland weight. Thiocyanate levels in
serum increase due to the provision of rations containing
cyanide which accumulates continuously in cassava
rations. According to Supapong et al. (2022), cyanide in
the body will be converted into thiocyanate with the help
of the function of rhodanese. Sulfur from dietary sulfur
amino acids affects the ability of the animal's body to
convert cyanide to thiocyanate. While Stupczynska et al.
(2023) have shown that there was a close relationship
between the level and source of iodine in the animal's diet
and thyroid activity, the presence of dietary compounds
that may reduce iodine utilization, such as goitrogenic
substances in some feed ingredients, should also be
considered. Increased thyroid weight indicates increased
activity of its epithelial cells to maintain the production of
the thyroid hormones that ducks need to grow.

CONCLUSION

Based on the results of the study it can be concluded that
giving 25% CS in the ratio gives the best results on the
performance of male ducks and giving 100% CS can have
a significant impact on the value of internal organs and
thyroid and thiocinate levels in male ducks. The
recommendation for giving cassava silage rations can be
given a maximum of 50% with the lowest impact on
performance compared to other treatments.
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