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Livestock solution
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Composting pig manure
in Hong Kong
Correlation of pile
temperature, pH and
concentrations of various

forms of nitrogen point to
the cheapest, simplest and
most efficient methods

for composting litter.

Sonia M. Tiquia
and Nora F.Y.Tam

LIKE MANY other large cities, Hong
~ong is facing a dilemma in terms of ur-
ban infringement on agricultural lands
where production of crops and livestock
is threatened. This problem is further ag-
gravated by the fact that Hong Kong is a
small territory with only approximately
100 square kilometers of arable land.
Competing economic forces and demand
for land continue to put pressure on agri-
culture to be an efficient and nonpolluting
industry. Agricultural residuals, particu-
larly pig manure, have been shown to be
the major contributor to stream pollution
in the New Territories and in parts of ur-
ban Hong Kong, as most animal manures
are discharged into the water courses
without any treatment. Pollution from pig
manure accounts for 70 percent of all
stream pollution in the New Territories
and 50 percent of organic matter entering
the sea. Because of the lack of sufficient
land, the problem of livestock wastes in
Hong Kong has been mostly concerned
with disposal rather than with utilization.
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A one-foot thick layer' of sawdust mixed with bacterial inoculum is used as bedding material in
the pig-on-litter system. After I0 to 13 weeks, litter is removed and can be composted further.

Pig-an-litter system
As a solution to the pig manure prob-

lem, the Agriculture and Fisheries De-
partment of Hong Kong initiated the pig-
on-litter system of pig raising in 1987.
Also known as in-situ composting, pigs in
this system are raised in pens, the floor of
which is covered with a 30 cm thick layer
of sawdust (bedding material), mixed
with a commercially available bacterial
inoculum to aid decomposition. The ma-
nure is partially decomposed in the pen,
and the pig manure sawdust litter re-
mains in the pen during the entire period
of pig raising (about 10 to 13 weeks). The
discharge of effluent is unnecessary, and
spent litter is the only material that needs
to be removed.

Previous investigations showed that a
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very high density of indigenous bacteria
establishes rapidly within the bedding
material, which partially decomposes and
mineralizes the organic matter and the ni-
trogenous compounds of the pig manures
deposited on it. Because of this, the offen-
sive odor of ammonia and the unpleasant
appearance of the feces disappear rapidly
within the bedding material.

In 1995and 1996,studies also were car-
ried out to investigate the specific role of
commercially available bacterial inocu-
lum on in-situ composting under the pig-
on-litter system. Tam and other re-
searchers at the City University of Hong
Kong found that with proper manage-
ment of the pig pens, the addition of com-
mercially available bacterial inoculum
had little effect on system performance,
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and that the pig-on-litter system can be operated on a more eco-
nomic basis without those additions.

,
Further composting

The spent litter removed from the pig-on-litter system con-
tains high concentrations of organic matter, N, P, K, and trace
elements. With further composting in windrows to reach ma-
turity, it can be utilized as a soil fertilizer, conditioner, or for
both purposes. Various operating strategies for efficient com-
posting of spent litter and evaluation of compost maturity were
investigated in 1996 and 1997. These showed that operating
strategies employed for windrow composting of spent litter sig-
nificantly affect the speed of composting and time of matura-
tion. Turning frequency, moisture content and ambient temper-
ature are the most important factors relating to composting
efficiency. If the moisture content of the spent litter was main-
tained at 60percent and it was turned every four days, spent lit-
ter reached maturity in 56 days. Spent litter piles with less fre-
quent turning (every seven days) and with initial moisture
content of 50 percent took 126 days to reach maturity, while
piles with 70 percent moisture that were turned more frequent-
ly (every four days) took 91 days to reach maturity.

Seasonal variations in Hong Kong also significantly affected
the speed of cOrnposting. Decomposition of the spent litter dur-
ing winter - without bacterial inoculum or moisture adjust-
ment - was slow and the spent litter did not reach maturity at
the end of a 91-day composting period as it did in summer.
Moreover, the addition of bacterial inoculUm during the initial
pig-on-litter in-situ composting process was of no value if the
moisture content was adjusted to 60 percent during further
composting of spent litter in windrows. Such a finding is sig-
nificant as it indicates that the process could be run on a much
more economical basis.
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Evaluation of maturity
The evaluation of compost maturity is one of the most impor-

tant problems in the composting process and subsequent appli-
cation of the final product to land. Lack of knowledge concern-
ing the complex processes involved in stabilization and lack of
standard indices to measure the degree of stability of a compost
material contributes to the difficulties. Our studies demonstrat-
ed that the composting process was mediated by active groups
of microorganisms and the microbial activities were reflected in
the changes in temperature values and physicochemical para-
meters of the compost piles. Maturation of the spent litter was
accompanied by changes in: hurnification parameters [humic
acid (HA), fulvic acid (FA)and HA:FAratio]; various forms of N
[total Kjeldahl N, NH4+-Nand (N03'+N02')-N]; and pH. These
changes were directly related to the microbial activities and bac-
terial population sizes in the spent litter.

A total of 17 parameters were measured, and changes moni-
tored during composting. Correlations among these factors en-
abled us to point out the cheapest, simplest and most rapid pa-
rameters to provide reliable information on the degree of
composting and the suitability of the spent litter for recycling.
Four parameters - pile temperature, pH, concentrations of
(NH4+-N)and (N03'+N02')-N - satisfied the above criteria. II
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Sonia M. Tiquia is a postdoctoral research fellow and Nora F.Y. Tam is pro-

fessor, both in the Department of Biology and Chemistry, City Universi-
ty of Hong Kong, Kowloon, Hong Kong, PRe.
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~~ Entrepreneurs &
-Investors Find

, Opportunities at

Recycling
Investment Forums

Southeast: Feb. 23, 1998,Charleston, South Carolina
SC Recycling Market Development Advisory Council

Contact:Ted Campbell, 803.737.0477.
Midwest: March 23, 1998, Omaha, Nebraska

Nebraska Department of Economic Development
Contact:Pat Langan, 402.471.3766.

Northeast: May 5, 1998,Philadelphia, Pennsylvania
Northeast Recycling Council

Contact:Mary Ann Remolador, 802.254.3636
Forum presenter business plans due February 16,1998 ..

, RecyclingInvestment Forumsfeature business plan
presentations by expanding companies

seeking new capital, expert investment analysis
of the recycling industrtJ, and new product and
technology exhibits. Visit lVlVlV.kirkworks.com

for further-information and links.
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