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Composting and Fertilizing Characteristics of Poultry Manure Mixture
with Compressed Expansion Rice Hull as Bulking Agent
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ABSTRACT: This study was conducted to evaluate effects of compressed expansion rice hull (CERH) as bulking agent
on physicochemical properties of composting poultry manure (PM) and of its fertilization on lettuce and pak choi growth.
Treatments were designed as follows; sawdust treatment (90% PM + 10% sawdust; SP), peatmoss treatment (90% PM
+ 10% peatmoss; PP), and CERH treatments [PCR1 (90% PM + 10% CERH 1.3 mm) and PCR2 (90% PM + 10%
CERH 3.0 mm)]. Physicochemical properties such as temperature, water content, pH, and total carbon of composted poultry
piles for 31 days were unaffected by various bulking agents. However, total nitrogen content in compost pile was higher
in PP and PCR1 than that of SP or PCR2. After composting for 31 days, content ranges of N, P;Os, and KO in the
composting PM piles were 19.1~19.7%, 47.6~51.6%, 2.76~3.65%, and 2.53~2.90%, respectively. As compared to SP treatment,
dry weight of lettuce treated with PP and PCRI1 increased by more than 10%, but only in PP for pak choi. These results
indicated that CERH 1.3 could be used as bulking agents for composting PM on behalf of peatmoss or sawdust.

Keywords: Composting poultry manure, Compressed expansion rice hull (CERH), Plant growth, Peatmoss, Poultry manure (PM)
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Table 1. The Properties of Raw Materials used for Composting
w.c.! T-C? T-N?
Materials CIN ratio
(%)
Poultry manure 51.6 36.8 3.80 9.7
Sawdust 325 55.6 0.23 241.7
Peatmoss 533 56.6 0.90 62.8
Compressed expansion rice hull 1 6.5 49.4 0.39 126.7
Compressed expansion rice hull 2 8.1 48.7 0.38 128.2

D W.C.: Water content.
? T-C: Total carbon in dry matter.

» T-N: Total nitrogen in dry matter. These results were data base on dry weight of law materials. Also, sizes of compressed expansion rice

hull 1 and 2 showed 1.3 mm and 3.0 mm, respectively.

Table 2. Soil Chemical Properties used in this Experiment

Av

Exchangeable cation

pH EC T-N oM .05 " o o CEC
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Fig. 1. Changes in the temperature (a: and water contents, b: during composting for 31 days. Treatments were as follows.
Treatments were as follows. SP: 10% sawdust + 90% poultry manure (PM); PP: 10% peatmoss + 90% PM; PCRI1: 10%
CERH 1 (1.3 mm) + 90% PM; PCR2: 10% CERH 2 (3.0 mm) + 90% PM. Error bars indicate standard deviation.
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Fig. 2. Changes in the physico-chemical properties during composting for 31 days. Treatments were as follows. Treatments
were as follows. SP: 10% sawdust + 90% poultry manure (PM); PP: 10% peatmoss + 90% PM; PCRI1: 10% CERH 1
(1.3 mm) + 90% PM; PCR2: 10% CERH 2 (3.0 mm) + 90% PM. Error bars indicate standard deviation.
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Table 3. The Properties of Organic Fertilizers Composting Poultry

; W.C. o.M. N P,05 K,0 Sum of N, P,Os and K,0O
Treatments” ;
(%)
SP 19.1a? 50.3ab 2.76¢ 1.93a 2.74ab 7.43b
PP 19.7a 47.6b 3.65a 1.89a 2.74ab 8.28a
PCR1 19.2a 51.6a 3.44a 1.69b 2.90a 8.03a
PCR2 19.6a 50.2ab 3.05b 2.05a 2.53b 7.63ab
Guideline® 20 over 30 over - - - 6.0 over

D Treatments were as follows. Treatments were as follows. SP: 10% sawdust + 90% poultry manure (PM); PP: 10% peatmoss + 90% PM; PCRI:
10% CERH 1 (1.3 mm) + 90% PM; PCR2: 10% CERH 2 (3.0 mm) + 90% PM.

» Means with same letters within column are not significantly different by Duncan’s multiple range test p <0.05 level.

* Guideline of compost in Korea. W.C. and O.M. represent water content and organic matter, respectively.
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Table 4. The growth of Lettuce and Pak Choi after Applying Organic Fertilizer Composting Poultry

Treatments” Chlorophyll No of leaves Leaf length  Leaf wide Fresh weight Dry weight
(mg/100cm?) (ealplant) (cm) (g/plant)
Lettuce (L. sativa)
NF 2.04ab” 14.7b 11.1b 6.6b 16.3b 2.05¢
SP 1.99ab 16.8a 13.7a 9.0a 27.8a 2.85b
PP 2.20a 16.8a 13.1a 8.6a 28.4a 3.17a
PCRI 2.08a 16.3a 13.3a 8.4a 26.8a 3.17a
PCR2 1.81b 16.7a 13.5a 8.9a 27.6a 2.83b
Pak choi (B. rapa)
NF 3.71ab 15.5a 8.1b 4.1b 9.8¢ 1.04d
SP 3.74ab 15.5a 10.2a 4.7ab 17.0ab 1.58b
PP 4.02a 16.2a 10.4a 5.2a 20.0a 1.71a
PCRI 3.58b 15.0a 9.8a 4.6ab 15.2b 1.36¢
PCR2 3.92ab 14.2a 9.6a 4.4b 16.4b 1.54b

" Treatments were as follows. Treatments were as follows. NF: no fertilizer; SP: 10% sawdust + 90% poultry manure (PM); PP: 10% peatmoss
+ 90% PM; PCRI1: 10% CERH 1 (1.3 mm) + 90% PM; PCR2: 10% CERH 2 (3.0 mm) + 90% PM. These composting organic fertilizers
were applied 600 kg/10a before 15 days planting lettuce and pak choi.

? Means with same letters within column are not significantly different by Duncan’s multiple range test p <0.05 level.
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