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ABSTRACT

The study on agricultural waste fermentation and its usage for native chieken
feed formulation in Mae Faek Subdistrict, Chiang Mai, was conducted in 3 experiments.

It Experiment. The survey of native chicken production in Mae Fack subdistrict,
Sansai district, Chiang Mai, was conducted by using questionnaires to interview and to sample
fresh and fermented agricultural waste and home mixed feed at 1 kg each for nutrient analysis.
Results showed that froml1 native chicken farms, 7 were small farms (1-100 ehicken); 3 were
medium farms (101-500 chicken) and only one was a big farm (500 birds), with only one main
strain of native chicken (Pradochangdum). Most farms had open chicken houses of both gable
and ground floor types. Under a semi-confinement management system, feeders and drinkers
were made from bamboo and tire while nests consisted of bamboo basket using rice straw or
small bamboo pieces as bedding materials with resting area also made of bamboo. Chicken were
fed with common raw materials such as riee bran, broken. rice, leucaena leaf meal and farm waste
including banana stem, fresh soybean waste and potato wastes. These raw feed materials were
mixed with commercial feed before feeding and were fermented to improve nutrient content with
raw materials prepared in small pieces. Ratio of fermented materials to sugar and salt was 100: 4:
1. Mixed feeds were fermented in a covered plastic bucket for 3, 5,7 or 15 days and when

combined with commercial feed, these fermented meals aimed to reduce feed cost. Chicken were
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then fed twice a day in the moming and evening with free access to water. Vaccines were used to
prevent avian disease. Chicken were sold at an average live weight of about 1-1.5 kg 60-70
baht’kg. Major production problems consisted of high feed cost, poor health conditions, slow
growth rate and low quality of fermented feed due to incomect fermentation process. Nutrient
analysis results showed that fresh nutrients and fermented agricultural wastes had lower nutrient
contents than those required by chicken thus improvement was necessary especially of the
fermented feed, to reduce feed cost.

2™ Experiment. The development of agricultural waste fermentation process
included the use of microorganisms and feed formulation with fermented materials, was
conducted in order to study the fermentation period, nutritive value, pH and amount of lactic acid
bacteria and yeast in banana stem, fresh soybean waste and potato wastes with or without
microorganism under anaerobic condition using 4x4 factorial in Completely Randomized Design
(CRD). Factor 1 consisted of 4 types of microorganism (no lactic acid bacteria, with lactic acid
bacteria, yeast and lactic acid bacteria plus yeast), while factor 2 consisted of fermentation
periods (0, 3, 7 and 15 days). Each treatment was replicated 3 times. Results showed interactive
effect of fiber, pH and amount of lactic acid bacteria and yeast in fermented banana stem between
microbial type and fermentation period was highly significant (P<0.05). Banana stem fermented
with lactic acid bacteria and lactic acid bacteria plus yeast for 7 and 15 days, showed significantly
higher protein than those fermented without microorganisms(P<0.05). There was also an
interactive effect of microbial type and fermentation period on fiber, pH and number
microorganism in fermented fresh soybean waste with a highly significant different (P<0.05).
Meanwhile, moisture and protein in fermented fresh soybean waste in all groups were not
significantly different but fiber in lactic acid bacteria plus yeast and yeast groups was higher than
that in group without microorganisms (P<0.05). The amount of lactic acid bacteria and yeast
fermented with lactic acid bacteria was significantly higher than those in other groups (P<0.05).

The amount of lactic acid bacteria and yeast fermented for 3 days were significantly higher than
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those in the other fermentation periods (P<0.05). There was interactive effect of microbial type
and fermentation periods on protein, pH and number of microorganism of fermented potato with
significant difference (P<0.05) but no difference in moisture, protein and fiber of fermented
potato in all groups. Increasing fermentation period led to significant reduction of pH value
(P<0.05). The amount of lactic acid bacteria and yeast at the 3° day of fermentation was
significantly higher than those in other periods (P<0.05). The use of lactic acid bacteria in the
fermentation of agrieultural waste for 3-7 days resulted in good quality fermented feed suitable
for use as animal feed. Based on that, fermented banana stem and fresh soy bean were chosen as
feeds for native chicken together with dried golden apple snail and other raw materials in 12
formulations as native chicken feed to investigate their nutrient composition and to select the
most suitable formula to use in future feed trials. Results showed that the formula using fermented
banana stem rice bran + soy bean meal contained protein at 16.81 and 13.30%; and energy at
3,165 and 3,253 kcal’kg. The feed formula consisting of fermented banana stem and soy bean
meal had protein calculated at 16.91 and 13.45%; and energy 3,152 and 3,116 kcal’kg and were
considered suitable and therefore, can be used as native chicken feed at 5-6 and 7-14 weeks of
age based on to their nutritional value in response to the chicken requirement, availability of raw
materials, low cost and preference of farmers in Mae Faek subdistrict.

3'dExperiment. The study on the growth, carcass quality and physiology of intestines of
native chicken fed with fermented banana stem and fresh soybean waste was conducted using day
old 300 chicks (mixed sexes) from Ban Suanpare Farm in Sansai district, Chiangmai. Birds which
were raised until 5 weeks, were randomly assigned to 4 cxperimental groups in a Completcly
Randomized Design with 3 replicates of 25 birds. Chickens in group 1 were fcd control feed
without fermentcd meal whilc those in groups 2, 3 and 4 were fed fermented banana stem with
rice bran, fresh soybean waste and fermentcd banana stem without rice bran respectively, until
they were 5 - 14 wecks old. Feed intake of chickens fed fermented meal diets was higher than that

of control group (P<0.05). Body weight gain and feed conversion ratio were not significantly
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different from control groups (P> 0.05). Feed cost (baht/bird/week)of chicken fed fermented
fresh soybean waste was higher than those in control and fermented banana stem groups.
However, feed cost to increasel kg body weight gain (bahtbodyweight gain) of chickens fed
fermented meals was lower than those in the control group. Diets with fermented banana stem and
fresh soybean waste did not affect carcass quality except for higher weights of chicken wings.
Morphological parameters of small intestines were not significantly different (p<0.05) except that
of ileal villus in chicken fed fermented meals groups which were higher than that in the control
group (P<0.05) and fed with fermented fresh soybean waste and banana stem without rice had
longer and wider ileal villi than those in the control group (p<0.05). Number of villi in chicken in
all groups was not significantly different (p<0.05). Therefore, diets containing fermented banana
stem with rice bran and fermented fresh soybean waste were considered suitable as feed for native
chicken based on the lower feed cost without exerting any effect the growth and carcass quality of

chickens.





