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Table 1. Livestock feces quantity (1993,Taiwan)

Live Head Day excretion Year excretion Total excretion
stock kg/head ton/head ton/year
Dairy 117,043 30 10.9 1,275,700
Cattle 32,069 15 5.5 176, 300
Pig 9, 884, 920 1.9 0.7 6, 891, 400
Layer 27,740, 000 0.14 0.051 1,414,700
Broiler 63, 613, 000 0.13 0. 047 2,989, 800
Sheep 72,003 1.0 0.36 25,900

Total 12,773, 800
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Table 2. The annual agricultural waste production and utilized quantity(ton)
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Variety Produced Used for Used for Untouched
quantity composting fuel quantity

Rice hull 370, 700 31, 490 Scarcely 339,210
Processed

sugarcane 1, 520, 000 Scarcely 1, 220, 000 300, 000
residue

Wasted

mushroom 119, 250 25,786 Scarcely 93, 464
sawdust

Total 2,009, 950 57,276 1, 220, 000 732,674

HEAB AL B 32 5 B A4

— ~ERHBEER TIIGRM
OFERER ~ HEA

LEE E7KEB5% )LAT

2IREER o

3EE -~ IR o
OHEY ~ THAZ 2% -

LEBEREL -

2R BB Q0 LATF) ©

MRECSEMMERBEERSD ©
OfEMAERKTEEEEED -

LIER B & o

2. B AR R EYAE o

DB IEHIEE A KBRS R S E R EE T(E o
=~ HEARERRE A R
ORFHIER -

HERCRERE th o AR AR IR AEY) » RS BISFRIMEMEY > IR HE ZIFHEE o
HEG SRV TR AR ENHE  RABRAE - AR R HPMAEMEYIQTE » TMELH#
WHHEAMLE ~ BRENR - BRBERE - HREAEBASBITEE » BEAKKY
AR BEZE TR - MBSO HEFENREAESEESI 0.2 m’ AIE— -



46 BB AR & B A P B T R A &

< : WAMMEER
g L 2Rt R R R R

-~
=3

200m1/ 5 /kg

A
o
33

a o
e 22

130ml/ 5/ kg
S

—
R
-

a o
S o2 o

>~
o

T0ml/ 5/ kg
)
BN

[
S

o

0 ' 2 3 4 5 6 7 B 9 10 11 12 13 14 15 16 17 18 19 208

BH— HCEREHBRAEEIZE

Fig 1. Relationship between volume of forced air flux and temperature
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Fig 2. The aeration arrangement of box type composting.
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Fig 3. The fluctulating temperature of pig feces composted with aeration box type method.
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Fig4. The comparison of fluctulating temperature between pile type and aeration type composting.
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Fig 5. Turning of compost by bucket loader
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Fig 6. Econonical method of making processed sugarcane residue compost.
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Fig 8. Strip furrow type fermentation with rotary stirrer
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Fig 9. Strip furrow fermentation with scoop stirrer.
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Fig 10. Hung axle type scoop stirrer.
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Fig 12.  Enclosed vertical type fermentation tank.
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Fig 13. Residual percentage of organic matter during composting.
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Table 4. Using germination index and paper chromatograph method to determine maturity
degree of composts.

Method Chicken Pig Sewage
compost compost compost
Germination index Suitable Unsuitable Suitable
Paper Chromatograph Suitable Suitable Suitable
method
days needed for 10 15 21(+rice hull)

maturating compost 14(+maturity compost)
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Fig 15. Cross section of sawdust deodor chamber.
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Table 5. Efficiency of odor removed by sawdust and soil.

Sawdust Soil

Odorous
gas A B C A B C

ppm ppm % ppm ppm %o
NHs 20~340 0 100 20~360 0 100
(CH;3);N 16~200 0 100 8~180 0 100
H2S * *
CH3 SH * *

A  Before deodorizing. B . After deodorizing.

C : Deodorizing efficiency. * : below 0.1ppm
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Table 6. Efficiency of removing odor by water wash tower

Days after NHsa before NHs after Deodorizing
water washing deodorizing deodorizing efficiency
(ppm) (ppm) (%)

1 88 18 79.2

2 163 40 75.5

3 160 90 43.8

4 140 55 60. 7

5 110 40 63.7

6 280 233 16.7
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Table 7. The compositions* of several composts
pH O.M. N P K Ca Mg Zn Cu
Compost % —— ppm —
A 6.9 51.3 2.4 1.0 0.4 4.2 0.5 643 153
B 7.6 51.3 3.2 11.5 0.4 15.6 1.4 1000 170
C 7.9 77.6 2.4 5.5 1.7 4.3 2.4 691 63
D 8.3 71.6 1.4 3.8 3.1 3.3 0.9 334 143
E 7.5 65.0 1.9 2.3 1.7 5.5 1.3 390 55
F 7.1 63.2 2.3 2.9 5.0 3.0 2.3 300 71
G 7.1 50.0 2.2 9.2 4.6 14.3 1.8 770 126
H 7.1 55.2 2.0 6.3 4.5 .6 1.6 940 215
I 8.0 60. 6 2.2 5.6 0.6 .9 0.8 1900 258

* I Composition content is dry base.

. Pig feces compost I. B : Pig compost II.

: Pig feces + rice compost I. D ! Pig feces + rice compost II.
. Cattle feces + processed sugarcane residue.

. Cattle feces + rice hull compost. G : Broiler feces compost.
. Broil feces + rice hull compost.

. Sewage sludge + rice hull compost.
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Utilization and composting of agricultural wastes
and livestock feces

Tsai-Wang Lin'  Shiuan-Yuh Chien ®

Summary

The quantity of livestock feces was estimated about 12,773,800 tons, and agricultural waste,
including rice hull, processed sugarcane residue, wasted mushroom sawdust, was about 2,009,950 tons,
1993, in Taiwan.

Now, goverment is trying to solve the agricultural waste and livestock feces problems by
providing farmer with finance and technique to make compost. So, strengthening consult of tech-
nique, enlarging extension work of making and utilizing compost become very important.
Maintaining good fermentation conditions, during composting process necessaried for producing
good quality compost, were suitable moisture content, C/N ratio, enough air flux.

The C/N ratios of livestock feces were smaller than 30 : 1, and they could be composted
directly. But the C/N ratios of agricultural wastes were always larger than 30 . 1. So,they must be
adjusted C/N ratio below 30 : 1 with nitrogen sources before composting.

Generally speaking, The time durations, needed for composting, were followed in the sequence :
processed sugarcane residue (5 months) > wasted mushroom sawdust (8 weeks) > cattle feces, swine
feces (3 weeks) > chicken feces (2 weeks). Composting processes now are improved to be automatic
systems, for saving labor and reducing composting period.

Two methods, germination rate test and paper chromatograph test, were used to assess compost
maturity degree, in the paper. Experimental data showed that the second method was more reliable
than the first one.

When agricultural wastes were used for composting, the odors were hardly presented in the
process. But the odors of composted livestock feces were strong. Currently, the odors were removed
by sawdust adsorption method, soil adsorption method, and water washing tower method. The
former two methods removed ammonia gas completely from composted materials, and the third
method only removed 16.7%~79.5% ammonia gas.

Key word: Compost, Fermentation, Deodorizing, Compost maturity degree.

! Associate Researcher, Depart. of Management, TLRI, Hsinhua, Taiwan, ROC.
2 Assistant Researcher, Depart. of Agricultural chemistry, TARI, Taichung, Taiwan, ROC.




	
	56
	57
	58
	59
	60
	61
	62
	63
	64
	65
	66
	67
	68
	69
	70
	71


