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Abstract

The objective ofme present study was to investigate the effect of dietary inclusion of Salvinia
molesta on the nutrient digestibility and digestive tract development of the Kampong-crossbreed
chicken. Four experimental diets with different levels of Salvinia molesta leaf meal i.e., 0,6, 12
and 18% were formulated. The diets were offered to 100 of the 3-weeks-old Kampong-
crossbreed chickens with the average body weight of 218 + 0.54 g. The birds were slaughtered
at 10 weeks of age. Results showed that dietary inclusion of Salvinia molesta increased the feed
and protein digestibility of chickens. The relative weights of proventriculus, gizzard, intestine,
duodenum and cecum were lower in the treated birds than in control. The same condition was
observed for the relative lengths of proventriculus, intestine, duodenum, ileum and cecum. The
duodenal villi was higher in the birds fed Salvinia molesta than in control. Dietary inclusion of
Salvinia molesta improved growth performance and feed conversion ratio of chickens. The
treatments also lowered feed cost per gain of Kampong-crossbreed chickens. In conclusion,
Salvinia molesta as a feed ingredient improved nutrient digestibility, duodenal villi and growth
performance of the Kampong-crossbreed chickens.
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Introduction

Kampong-crossbreed chicken has recently attracted huge interest from the consumers due to its
unique taste and low cholesterol content in meat as compared to broiler meat (Nugraha et al
2016). To response the continuously increasing demand, farmers are now endeavoring to
maximize the growth performance while reducing the cost of feed. The development and
morphology of the intestine are the key factors for the growth and wellbeing of chickens
(Yamauchi and Tarachai 2000; Sugiharto 2016). In general. the digestive tract of chickens
begins to grow shortly after hatching and continue thereafter. A number of factors have been
reported to affect the development of the chicken’s digestive tract, one of which is the feed
(Rohe 2013). Protein is generally considered as a vital nutrient for the normal growth and
development of the gastrointestinal tract of chickens (Laudadio et al 2012). To meet the protein
requirement, soybean meal has commonly been included in the chicken ration. Due to its high
price, it is therefore necessary to find alternative other than soybean meal as a source of protein
for chickens. One of the local cheap stuff that may be exploited as an alternative to soybean
meal for the chicken is Salvinia molesta.

Salvinia molesta

Is a free-floating aquatic plant that is abundantly grown in swamp, rivers and rice fields.
According to McFarland et al (2004), the yearly production of Salvinia molesta can reach 45.6
to 109.5 t/ha. Salvinia molesta may be used as a feed ingredient for chickens as it contains of
12.9% crude protein (Leterme et al 2009). Salvinia molesta is also rich in essential minerals and
amino acids needed for the growth of chickens. Nonetheless, Salvinia molesta has a high content
of crude fiber (around 16.8%) (Adrizal 2002), which may limit the use of such stuff in the
chicken rations. Apart from the latter concern, dietary fiber has been suggested to stimulate the
growth and development of the digestive tract (Yu and Chiou 1996; Sumiati and Sumirat 2003)
as well as improve the structure and morphology of the intestine of chickens (Oliveiera et al
2008). For these reasons, feeding Salvinia molesta was expected not only to substitute the
protein-rich feedstuffs such as soybean meal, but also to improve the devglppment of digestive
tract of chickens and thus performances of the chickens. The objective of the present study was
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to investigate the effect of dietary inclusion of Salvinia molesta on the nutrient digestibility and
digestive tract development of the Kampong-crossbreed chicken.

means and standard deviation.

Results and discussion

Data on the nutrient digestibility of the Kampong-crossbreed chicken fed Salvinia molesta leaf
meal are presented in Table 3. Our present finding showed that dietary inclusion of Salvinia
molesta increased the feed and protein digestibility of chickens. It has commonly been known
that well-balanced essential amino acids is coupled with the improved nutrient digestibility in
poultry. Previously, Beski et al (2015) pointed out that vegetable (plant)-based protein contain
unbalanced essential amino acids. Conversely, aquatic ferns such as Salvinia molesta contain
well-balanced essential amino acids (Leterme et al 2009). For this reason, the dietary
incorporation of Salvinia molesta may therefore improve the balanced amino acids and thereby
increased the feed and protein digestibility in the Kampong-crossbreed chickens. In addition to
the amino acid balance, the increased content of fiber in the Salvinia molesta treated groups may
also increase the digestibility of chicks due to the improvement in intestinal morphology. i.e.,
increased duodenal villi height, of chicks in the present study. The latter inference was
supported by de Vries (2015) suggesting that modene levels of fiber may improve the
gastrointestinal development and function and thus nutrient digestibility and growth
performance of chickens.

Table 3. Nutrient digestibility of Kampong-crossbreed chickens
Salvini L molesta

Ttoms 0% 6% 129% 18%
Feed digestibility (%) 14.11¢ 34.65° 37.56" 52997
_PFein digestibility (%) 82.06¢ 83.73P 83950 86014
a.

1 Means in a row with different superscripts are significantly different (p <0.05)

Data on the relative weights of digestive tract and the height of duodenal villi are presented in
Table 4. The relative weights of proventriculus, gizzard, intestine, duodenum and cecum were
lower in the birds fed Salvinia molesta meal than in control. The same condition was observed
for the relative lengths of proventriculus, intestine, duodenum, ileum and cecum. Since the data
of the gastrointestinal size were presented as relative to the final body weight, the lower
measurements of the gastrointestinal tract of the treated chickens seemed to be associated with
the much greater final body weight of thgytreated chickens than that of the control (Table 5).
Note that feeding Salviniaggolesta meal increased the absolute weight of the small intestine of
birds in the present study (the absolute weights of small intestine of the chickens fed Salvinia
molesta meal of 0, 6, 12 and 18% were 18.51,24.53,27.10 and 25.51 g, respectively).

In this present study, the duodenal villi was higher in the birds fed Salvinia molesta than in
control. The improved morphology of villi was most likely attributed to the higher fiber content
of Salvinia molesta than of control, as de Vries (2015) and Alvarez et al (2007) reported that
villi tended to increase with the increased content of fiber in the diets. The improved
morphology of villi eventually results in expanded surface area for the nutrient absorption which
is beneficial for the chickens (Lenhardt and Mozes 2003; Sarikhan et al 2010).
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Table 4. Relative measurement of the gastrointestinal tract of Kampong-crossbreed chickens
Salvinia molesta

Ttems 0% 6% 12% 18%
Relative weights
Proventriculus (%) 3634 2 808 2.83b¢ 2.68¢
Intestine (%) 3.63° 2.800 2830 2.68°
Gizzard (%) 4,048 3228 3.06° 3.13e0
Duodenum (%) 1154 0.698 0.738 0.708
Jejunum (%) 1.27 1.14 1.16 1.18
Tleum (%) 121 0.97 0.95 0.80
Cecum (%) 1.014 0.668 0.588 0.558
Large intestine (%) 0.38 0.30 0.30 0.31
Pancreas (%) 0.38 0.40 0.37 0.37
Relative lengths
Proventriculus (¢cm/100gB W) 0.80% 0.608 0.508 0.568
Intestine (cm/100 g BW) 25.3A 1758 1348 1528
Duodenum (cm/100 g BW) 6.17 7.38 0.64 6.17
Jejunum (cm/100 g BW) 9.62%4 6.76" 5.10% 6.17%
Tlleum (cm/100 ¢ BW) 5.164 3788 3.048 3.308
Cecum (cm/100 g BW) 1.70 3.17 0.96 1.09
Duodenal villi
Diameter (um) 259 248 287 272
st (um) 52.4B 4798 57.18 7844

ABMeans in a row with different superscripts are significantly different (p<0.01)
ab& Means in a row with different superscripts are significantly different (p<0.05)

Taken together, the increased height of intestinal villi and the reduced relative size of
gastrointestinal tract (which may reduce the energy need for maintenances and thus save the
energy for growth) eventually result in improved growth performance of the chickens. Indeed,
the growth performance and FCR were better in the chickens fed Salvinia molesta meal than in
control. Moreover, feeding Salvinia molesta meal resulted in lower feed cost per gain (Table 5).
In the present study. dietary inclusion of Salvinia molesta reduced the use of soybean meal.
which had much higher price compared to Salvinia molesta, in the rations of Kampong-
crossbreed chicken. This consequently lowered the price of feed per kilogramme. Overall, the
improved growth performance of chickens (with feeding Salvinia molesta) and the lowered feed
price per kilogramme may simultancously lowered the feed cost per gain of Kampong-
crossbreed chickens in the current study.

Table 5. Final body weight and feed cost of Kampong-crossbreed chickens
Salvinia molesta

Ttems 0% 6% 12% 18%
Final body weight (g/bird) 5118 8764 9604 9524
Feed cost (IDR/kg feed) 17977 16261 15520 14816
Feed cost/gain (IDR/kg body weight) 35,1522 18,565 16,171 15,569"

AB Means in a row with different superscripts are significantly different (p<001)
25 Means in a row with different superscripts are significantly different (p<0.05)
IDR: Indonesian rupiah (Indonesian currency)

Conclusion

» The use of Salvinia molesta as a feed ingredient improved nutrient digestibility, the
duodenal villi and growth performance of the chickens.
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