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Quality assessment and economic benefit analysis of chicken manure com-
post products by silo reactor

ZHAO Hua-xuan, LI Shang-min, PU Jun-hua, WANG Dan-ping, WANG Hong-zhi, DOU Xin-hong
( Jiangsu Institute of Poultry Sciences, Yangzhou 225003, China)

Abstract: To evaluate the quality of chicken manure compost products by silo reactor, a large-sized silo reactor was
used to do composting experiment by using chicken manure as material, so as to explore the effects of raw material composi-
tion, aeration intensity and microbial fermentation agent on the decomposing condition, nitrogen content and total nutrient
content of compost products, and to analyze the economic benefits of silo reactor in composting chicken manure. The results
showed that, adding mushroom residues and microbial agent, maintaining medium aeration intensity could increase the
compost temperature and reduce the pH value. Moisture contents of the chicken manure composts could be reduced by
adding mushroom residues and microbial fermentation agent, as well as increasing aeration intensity. Degradations of total

organic carbon and humus could be inhibited by adding

7S B #9:2022-08-22 mushroom residues and decreasing aeration intensity, and
HETE LA AR & 58 ARG 5 B (NJ2020-31) ; the degradation of total organic carbon could be accelerated
VLA R R B EA R4 H [ €X(20)2012] by adding microbial fermentation agent, but the humus was

TEEB N R (1994-) B ITHE A B+ #FFEse ) 5, A slightly influenced. The raw material composition showed
HEE R H R F YA 5, (E-mail) little influences on germination indexes of seeds in matured
lyghzzhx@ 163.com composts, while increasing aeration intensity and adding

BIIEE M R, (E-mail ) 372317312@ qq.com microbial fermentation agent could increase the germination
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index of seeds in composts. The NH}-N contents of chicken manure compost products by silo reactor during the silo reactor

composting were 100-150 mg/kg, while the NO;-N contents in the compost products were low and showed little difference.

The total nutrient contents of matured composts treated by silo reactor were 5.58% 7. 44% , which met the requirements of

the national standard for commercial organic fertilizer. The total organic matter contents were 26.44%—48.12% , the mois-

ture contents were 25.00%~-35. 00% , the pH value was 9.40 and the germination indexes of seeds in mature composts were

19.33%-59. 50%. All of the indexes didn’t meet the requirements of the national standard and need secondary decompo-

sing treatment. The silo reactor could produce about 657 t chicken manure organic fertilizer per year and the unit production

cost was 473 RMB/t, which could obtain economic benefit of 8.34x10* RMB per year. The purchase cost of the silo reactor

accounted for 70% of the total investment of the facilities and equipment for chicken manure processing in the livestock

farm. It is suggested to increase special subsidy for purchasing composting reactors by livestock and poultry farms.
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Table 1 Basic physico-chemical properties of compost raw materials
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Fig.1 Effects of different treatment conditions on compost maturity in silo reactor
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Fig.2 Variations of nitrogen contents during composting in silo reactor
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V1R 2R A A AN [ 5 BN [ M J2 1% R 5 o R D
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NN T B R AT DA e eI Bl & i, A AR N
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b M T RN HEAE B S B 1 22 AR K, R HE
JirRk 2 s 6T HE A S S R AN, T3~ TS5 A
T4 R R Z R A SR R E S T
T3 .T5 AbFH( P<0. 05) , & IR 5% B ik i i AR A0
AFIF e AL b SR B A 5 TS A FEAHLE,
T6 ALBREY RN 25 Y 0.8 m AbHE AR () B4 & 7 g 3
A (P<0.05) ,iX AT ESE T6 AbHREN N A B v 771
TE VAN E O X (0.8 m) BIZIAE K X4 &R
THFERLK, U N P 2 R BRI

AN [ A 3EA5 A T ME A 1 S5 5 4 it Y 52 i) 4 €]
3D Fin, AL EMCH MR B FE S E RN
5.58% ~7.44% K2 T E ZZARAEF XA AU 52 5
BOR(BFEDHERE=5.00%) .
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Fig.3 Changes of nutrient contents during composting under different treatments

24 FEXRMEBHEF=RREDT

fAT 2R L A HE AL 7™ i 25 48 hr 5 A DL B R
(NY/T 525-2021) By LLE LR 2, a4 =X s g e M
HE = i B A TR A R M95.58% ~ 7. 44% IS B [ R
i A HUIEAREER A PG & e A LA 5 i
o B K 26.44% ~ 48.12%, F 7K K 25.00% ~
35.00% ,pH fHFE 9. 40 7247, HEAE 7= &b () Fl 7 % 28

F5H0°019.33% ~59. 50% , 41 A3k B [E 22 75 b A HLIE
PRIEZR DR 7 6 252 I g HE A 77 i S g 1 2
B S T B R )38 KB v A T R AL B

— PRI HERE = R AR R 200 2 AN H
SRAE TWRE R RE UEA T B RS AR I A2 | B 26 2 AT,
TRIEBG RS N 8. 63% , SR P
M 58.82% , 5 K F K 20. 67% ,pH Ky 8.30, Fh 1K 2
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FEECH 116. 00% , 153 FE K R A HLUICRFRAE

x2 HIEFERRESN
Table 2 Quality analysis of compost products

B EERINlWv R A S At /N
(NY/T 525-2021)  HEEF= 5 JE AT

BN AR (%) =30.00 26.44~48.12 58.82
TIKE(%) <30.00 25.00~35.00 20.67
pH i 5.50~8.50 9.40 8.30
BASE(%) 1.32~1.89 2.36
BB (%) 1.25~1.58 2.81
S A (%) 3.38~4.13 3.46
BRI EE(%) =4.00 5.58~7.44 8.63
T ¥R 2FH8E( %) =70.00 19.33~59.50 116.00

2.5 SR O R MR HEIR T MR S5 RE ST
ARSI ARSI 3 3 R A 5 (9 HERE ARl X 4T
£3 BERERARA

Table 3 Investment costs of facilities and equipment

R T VAR IR A I X 3 RN 7 HE RS AL B T A B vk
B NI HEAE AL BEERT B 2 B AR B
B RLAS FHE R 25 S EA T 0BT

2.5.1 EAEEERFTARA LI GHEIEIE L X
AL 1% 25 43 9% A (R T A (i FH 2% ) L3k 3,
F T FE BRI R AR R A W A, 1R
TR AR Sy b TR A A B R TR L B Y
JAFEIRS A . HEAEA/EL XK 35 m, FE 18 m, fit
EHA KT8 2 m (WIE A AT, M 4R
FHR S 14k, MEREAE D X507 25 TR0 , D & B
YFFIIAL AT 1.8 m BUTREE L FILS , LS K
J77 m, WA EAATE | BN R
WAL B M, 3R 3 WAL IR SR SR
Al DX — R 152t 15 25 45 B8 AR R1.148 4% 10° 7T,
o Xy 2 2 — 00 1R il 18 A 43 9%
B 70%

5 Nl TR B AIHRA (x10°50)
SRR ME EE 15 A TR i 1 100( 76,1 m?) 630 m? 6.30
TREE 1B 100(JG,1 m?) 70 m? 0.70
TG 100(JG,1 m?) 630 m? 6.30
Rl 5% 200 (JG,1 m?) 77 m 1.54
BB A B 20 (x10*5E,1 &) 16 20.00
(GRO=:WEdAT 80 (x10*7C,1 &) 1E 80.00

wit

114.84

2,52 AR AFAFE L PrIHRA I A
Jite F 1 AHERE B £ O PTIH B, AR5 rp Bir 2tk
Bt B FH A0 20 a, 57 4 A G XU o 4 1) fif
HAA A 10 a, WA TIHRH R 1 a
0.74x10* 70, FEAL 2 I FTIHZR FHA 1 a 10x10° 7T,
B S PTIHMA G A 12 10.74x10° 70, 4EFR
PG UARY 3.5% 155, Wit i 25 5% 9¢ BUAS )
XN 1 a4.02x10* 70,

253 BEEFERA BEEHENATEQEL
FERERIHAE L T3 HENE ORI AR &5, MENE A%
RETRIHAE M R € XU N As I FERE . A5
SEIHFI L T B 2 IR 2022 AER) AT E 440, Ho
S 1 L 8 Jt, TRk HE M A 1 kW - h
0.4 70, ¥4 EEH T MG &1Lk #0838

XU ZE R B 1 328 26 28 3 T S 102 4 Rk S) o s kis &
3 AU R A A T HERE T AR X L2 )
RHEITAE, 57450 P REFEN 10 L/h, 3 5
KITAE 1 h, HENE 2 W 7 0 L 3 #E A i SORLH
M, XBLEAE IR N 12.5 kW, E4 KistT 23 h,
I3 BRML, HA BT 2 A RKWL, 5358
3B KAWL, SR, BRAR S A S Il BEAE 2,92
107G, A &= W # FL T REFE M 10.44x10% T8, HEAE
WA RERIHFE A G11713.36x10° T,

MEAEAEL T2 1 4 0 TR R TAE2~3 h, HiA
A [E]3% 53 TN A 258 3% 3, Wi 5% T A MERE AR
b BB TRI AL R TAERF R Y 1/3, $% B8 H AL
M T IR — B T A9 H T bR, % 2 T/ H
T3R5 000G, T HE AR AR 5% T 4545 B 357 B A 2%
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10*7T,,

HERE JFURE AR LR SR R R BRI, i T
AR N R g B 1T, A A A 5 22
PRI VERRRE, 1t IR 65 70, 2958 2 m’, e Rkt
BRI 3 m® B TEE, W A4 B 7 2% O 8.9% 10°
TG WLAN, R T AR HER I T34 AR U & I 1A 7
12 4, B 50 70, W AEAF B 7] 9% Ho80.6x10° 76, X%
R A AT, R HEAE SR A
H9.5x10°TC,, Zf b IZFRFE A HENL )2 N 2% B AR 1132
BEMNA AT N1.63x10° T,

2.5.4 AHIEAFRAFK G XN ERE 2
d ATLUEP=AHUE 6 m® BN 0.6 vm®, B4
PERGIEA ML 657 v, BB AT IH A Ny
1.07x10* G, FIH 2 J4.02x 10* IC , 18 5 5 PR A Ky
1.63x10° 76, W] 1 t 43 HLAC B A A 7= B AR Sy 473 Tt
Liu 2525 0 2 B2l A =R s 1y 2 HE IR T2 2
X1t S B A B AL A S Ry 45. 43 T6\71. 45
JG.70. 44 TG, X EEHE AL T 25 B AILIE A= 7= BAR 43 5]
25 1 t 467. 3 JC 381. 6 JCHI 354. 5 IC, A& 1Y R E
A HENE T2 WA B AR 7 AR T AT I 25 5L
X FESE R AW A A HUIEAE 7 A4
Fr 5 A HENEAE Ml XA S B4 932 8 A FIA R
%, HiF e IFEA S nfsfE, Harlt
XA HLHE H B 4 Sl 600 TT , 15 E XS 28 A HLAE fiE
S D) A e R 2 HLIE AT AR AR 0k 25
8.34x10*70, M TGRS 2 LSR5
FEV5 b PRIt 15 £ AR G AR 11 70% , PR L B0
KX B B8 IR A 1 W ' 3 A I 7 2 1) % T g
VIRARIRIA A 0 58 A P, 3 1m0 57 5 3 ol FH M e
O 15 A FH S R ) AR A

3 45

PR 3R N A AL BEXS S () s A e TR 7
YR R A RS B WS I R TR R R 34 R AR v M
BRI, BEAR pH (8 BN B i 3 R R 5
S T TR 7 24 R LA AR M B 25 7K 36 TR AN TR e AT i
AR BT AT LA R B ML R B B i Wk
% R 791 T ARG B A ML 5 s, o J8 4 5 5 2 R )
BN USRI 1 R MR OB P | S 0 & T T 791 1 L
HEHE AR AR S AR BRI,
R FR AT S i AN, SO A HE R 7= i R AL o
Tk pH E P& 28 S A 8 B [ R bR

BOR 7 BT ORI AL B B A A AT
ARG FEAHLIEL 657 t,1 ¢ A HLIEA: = B AR Hy 473
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