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Abstract: The study aimed to improve the efficiency of biogas production by co-digestion of swiftlet faeces and
aquatic plants with or without seed from poultry waste, by using 3x2 factorial in CRD with 5 replications. The
experiment contained 2 factors: the first factor was co-digestion of swiftlet faeces and aquatic plants (azolla and
water hyacinth) comparing it without aquatic plants (control). The seed from poultry waste was added and not
added with co-digestion system was secondary factor. This study was consisted 6 treatments including
digestion of swiftlet faeces and without seed from poultry waste (T1), co-digestion of swiftlet faeces and azolla
without seed from poultry waste (T2), co-digestion of swiftlet faeces and water hyacinth without seed from
poultry waste (T3), digestion of swiftlet faeces and with seed from poultry waste (T4), co-digestion of swiftlet
faeces and azolla with seed from poultry waste (T5) and co-digestion of swiftlet faeces and water hyacinth with
seed from poultry waste (T6). The biogas content was recorded daily for calculation of accumulated biogas in
the system. After 40 days start-up running, CH, and CO, yields were analyzed. Moreover, pH value was
measured and the removal efficiency of BOD, COD, TS and TVS were investigated in influent and effluent. The
results showed that co-digestion of swiftlet faeces with water hyacinth and added seed from chicken manure
are the factors to significantly increaseresulted the amout of biogas and methane content (P<0.05). For
interaction effect of treatment, T3, T5, and T6 can increase the efficiency in biogas production. Their biogas
products were 61.00, 62.40 and 75.60 mL/30 ml (initial volume), respectively. Moreover, T6 was the highest yield

of methane at 67.87%. In case of removal of organic matter in the system, we found that T6 had the maximum
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BOD removal efficiency at 88.16%. Whereas, T4, T5 and T6 showed high removal efficiency of COD at 90.17,
81.59 and 88.16%, respectively. The removal efficiency of TS and TVS, T2 was the highest removal rate at 81.44
and 82 .7 9 %, respectively, with significant different comparing with the others (P<0.05). Therefore, biogas
production by co-digestion of swiftlet faeces with aquatic plants is another alternative for the management of
waste from swiftlet houses in order to reduce the amount of waste and toxic gas buildup in bird houses.

Moreover, it does not affect the swiftlets, entrepreneurs, consumers and the surrounding environment.
Keywords: Biogas, co-digestion, swiftlet faeces, water hyacinth, azolla
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Table 1. The ratio of swiftlet faeces, azolla, water hyacinth and seed of each treatment
Treatment Swiftlet faeces Azolla Water hyacinth Seed'
T 8%TS’ - - -
T2 4%TS 4%TS - -
T3 4%TS - 4%TS -
T4 8%TS - - 10%Vol’
T5 4%TS 4%TS - 10%Vol
T6 4%TS - 4%TS 10%Vol

1 . . . 2. . 3, L
Seed = concentrated microorganism from chicken manure, “TS = total solid, "Vol = initial volum

(A)
Figure 1. Batch digestion system (A) and biogas collection method (B)
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Table 2. Chemical composition of swiftlet faeces, azolla and water hyacinth

NDF' ADF? ADL®

Matter
(%DM) (%DM) (%DM)
Swiftlet faeces 60.70 29.26 10.76
Azolla 44.95 3717 27.91
Water hyacinth 67.63 35.54 15.81

'NDF = neutral detergent fiber,
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Table 3. Biogas yield and composition of biogas

Accumulate  Biogas composition (%)
Treatment
gas (ml) CH, CO,
Co-digestion (A)
swiftlet faeces (control) 8.80 ¢’ 15.11¢c 10.13 ¢
swiftlet faeces+azolla 4460 b 4561b 26.52 b
swiftlet faeces+water hyacinth 68.30 a 60.14 a 33.16 a
Seeding (B)
without seed 31.60b 32.07b 17.80 b
with seed 49.53 a 48.50 a 28.74 a
AxB
T1: 8%swiftlet faeces (without seed) 7.00 b 10.57 e 6.85¢
T2: 4%swiftlet faeces+4%azolla (without seed) 26.80 b 33.23¢c 18.22¢c
T3: 4%swiftlet faeces+4%water hyacinth (without seed) 61.00 a 5241b 28.32b
T4: 8%swiftlet faeces (with seed) 10.60 b 19.65d 13.40d
T5: 4%swiftlet faeces+4%azolla (with seed) 62.40 a 57.98Db 34.83 a
T6: 4%swiftlet faeces+4%water hyacinth (with seed) 75.60 a 67.87 a 38.00 a
CV (%) 29.69 16.11 10.53

"Means in the same column followed by a common latter are not significantily different at P<0.05 by Duncan’s multiple range test
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Table 4. The pH value from influent and effluent and the removal efficiency of organic matters in system

pH Removal efficiency (%)
Treatment 5 5 P .
Influent  Effluent  BOD COD TS TVS
Co-digestion (A)
non (control) 800a 7.31a 5577c 6741a 3896c 66.50Db
with azolla 787b 6.82b 7441b 69.70a 80.23a 81.65a
with water hyacinth 781c 6.83b 8313a 57.03b 79.00b 81.70a
Seeding (B)
without seed 804a 7.16a 6725b 4361b 66.39a 77.00a
with seed 775b 6.82b 7496a 8582a 6574a 76.24b
AxB
T1: 8%swiftlet faeces (without seed) 8.18a 7.83a 54.40f 4465b 39.44d 66.47d
T2: 4%swiftlet faeces+4%azolla (without seed) 8.03b 6.83b 69.23d 57.80b 8144a 8279a
T3: 4%swiftlet faeces+4%water hyacinth (without seed) 7.91c 6.83b 78.10c 28.38c 7828c 81.74b
T4: 8%swiftlet faeces (with seed) 782d 6.80b 57.13e 90.17a 3849d 66.52d
T5: 4%swiftlet faeces+4%azolla (with seed) 7.72¢ 6.82b 79.59b 81.59a 79.01bc 80.51c
T6: 4%swiftlet faeces+4%water hyacinth (with seed) 7.71e 6.83b 88.16a 8568a 79.71b 81.67b
CV (%) 0.27 0.21 0.08 8.92 0.82 0.05

"Means in the same column followed by a common latter are not significantily different at P<0.05 by Duncan’s multiple range test

’BOD = biochemical oxygen demand, °COD = chemical oxygen demand, ‘15 =
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total solid, *TVS = total volatile solid
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{Pasiod eqauradi nasalszAnsnmnisinga
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