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Effects of mushroom bran addition on the process and NH; emissions of swine feces residue composting

WU Fei-long', YE Mei—feng', WU Xiao—mei', LIN Dai-yan"", WENG Bo—qi’

(1.Institute of Agricultural Engineering, Fujian Academy of Agriculture Sciences, Fuzhou 350003, China; 2.Fujian Academy of Agriculture
Sciences, Fuzhou 350003, China )

Abstract : Using the solid—liquid separated swine feces residue from large—scale pig farm as the test object, the effects of mushroom bran as
bulking agent on the process and NH; emissions of composting were studied. In this study, four different mass ratios (wet basis) of swine fe—
ces residue and mushroom bran, 1:0.2, 1:0.3, 1:0.4, 1:0.5, were set as test groups with a control group of pure swine feces residue. The re—
sults showed that : The addition of mushroom bran shortened the time needed for the swine feces residue composting to reach a high temper—
ature, which is conducive to compost dehydration; With the increase of mushroom bran proportion, the dry matter degradation rate and the
organic carbon loss rate decreased in all test groups. After composting, the total nitrogen, phosphorus and potassium contents increased in all
control and test groups, while the increment of total phosphorus and potassium content reduced with the increase amount of mushroom bran
proportion; The NH; emissions during swine feces residue composting reduced while proportion of mushroom bran was greater than 0.3; After
36 d of composting, all the control and test groups were thoroughly decomposed, and the total nutrients of composting products were in line
with the standard of <organic fertilizer>, NY 525—2012.
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Table 1 Formula of trial processing

AR REeike  Hiblke e fi N
CK 300 0 1:0 20.7
T1 300 60 1:0.2 20.1
T2 300 90 1:0.3 19.8
T3 300 120 1:0.4 19.6
T4 300 150 1:0.5 19.5
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Figure 1 Change of temperature during composting process
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Figure 2 Change of moisture content during composting process
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Figure 3 Change of pH during composting process
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Figure 4 Change of EC value during composting process
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Figure 5 Change of GI during composting process
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(TR . HEAR LR T I A3 (0 SRR R A, T R
R I A A S T HERE HA B R AR BE L T 5
VA fige 3 ol ey, M AR o g, M o AR A 5 A5 B A
JIE, AFR 2 ATLIE Y B TRV I L 9 b, 4%
A BT SRR R AU AR . 33X AT R R Ay T
RRHEE R 5, H SRR 5T O LA 43 R
i, MFAT A IR T 2 LA LT 4k R TN 3, B e
B HEATZE A, Xot BERIAR R T4 R o U 4
By 43.6% 45.3% 42.7% 34.0%F1 31.1%.,
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Table 2 Degradation rate on dry matter of different treatments
Ab3g CK T1 T2 T3 T4

HEAE F T4 i /g 71.5 104 112 119 132
HEAE 5 T4 i /g 39.9 56.4 63.7 78.0 90.3
BORERY T4 i kg 0.81 0.86 0.87 0.89 0.96
TSt ik kg 308 467 474 401 407
T Wy AR % 43.6 45.3 42.7 34.0 31.1

27 xEFE R C/N T

e 2515 Je C/N ARAR G DL DL 3R 37T LU, HE
HE 5 Pt A ML & AR HERR AT 4 BIF T B, 454k
PR IR BEA T 34~55 g-kg™o XJEHENE A A Pyt
HEGH o) A MU R, TR BE DU T e B B
TRET 128 g-kg™'o HEARFTXT REAL PR 1A HLAR 5 5 e
5,k 561 gekg™, 5 AR BAH 2% 5 3 i HE R
Je k BEAN A BB O B AR, X 433 g-kg ™!, 5
ThACFRAR L 22 5 58 25 AFE 3 R i LA M AT HLBdh 2
R PRSI R EC 3] () 38 i us /L, T4 A PR
AP R A 35.8% , i Xt BN = 15 56% , i FH BT
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DU, HENE 5 454 BEFD X RE DR 42 2 L il A 4
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Ty B Atk , o B “ MR AR 500" IR dR 0 3R 4 W] LR
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(NY 525—2012) 45, Forpof B R 3% f iy, 15 3
T 69.6 g+kg™,

3 HmETER C/N THER
Table 3 Carbon balance and the change of the C/N

TOC &rit/g kg TOC $ide C/N
KRB e en MENRJS MR BUREY BRI MM MG
(0d) (36d) kg kg % (0d) (364d)

CK 561:2a 433+3c 402 225 560 317 162

T1 555+2b 513xla 578 283 489 295 183

T2 552+5bc 518+la 617 283 459 288 177

T3 550+4bc 495£16b 657 265 404 282 180

T4 549+2c 509+6ab 721 258 358 279 188
TE AN 5 R 25 A B 22 53 .35 (P<0.05) . Tl

Note ; Different lowercase letters indicate significant differences (P<

0.05) among different treatments. The same below.
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HERE T AR, R 00 5 A i A A )
NH; # 7% S de F B AR AR B9 26 W 26k A ad 72
H NH; HEACS R i 203 0 25 AT o B B A B R
32.3%~50.0%"", M 6a A LAF H , XF B A4 B R A
A5 A B — B0, NH; (9 HE 30y W 2 B0 7E = T 30 i
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PLE T & T4 4540 PR NHy BRUHER S 2 510
5.87.5.50.4.85.4.82 g BRXTRASN, Bifi BEBEGN It (4 384
IS AbFRIA] NH; i) SRFHERCEAR UK FRAIG, 5 28 3 45
FUL F A SR I A A — B AN G I TR % B
AT NH; 2FHECEN 511 g,/ TT2 1 T3 bRz
[B] o X AT RESE X BEEAR S T1 T2 ZbFRAH B i i
T AP L i T A RS i (Rl B, LA B 140 Uy
pH (8K, A NH; (#E & /0 F T1.T2 43 5 1
T3 T4 b PRI R —F PR A S 18 0, 394 5 7 4 1 R o
Y ATk 2 NH ()RR 33 158 B GRS 9 345 o L 1)
KT 0.3 BF, AR F g EE IR 2  NH; 19
Heik

3 1tie

R TR ARG B, R
JT . T AR K NH; HERC) 252 m N R A R E K
4 .pH {EAI EC {555,

S 8 I A A A S B M A e I 5 A (]
B 52 M) NH, HE AR SR R, A5 Fpoxt B Ak
PR B 2% 2% s A Ak LR 8 b ] A AE Y TR R4
FFLE 50 CLAE 14 d, ik BIHERE T3 AL RCR , (HHSRL
FEHERETFAR TGS 4 d AR 50 CLA L, i oAt b B
TR EHE R T GR 545 2 d BISAE) 50 CLA b, ik
Skt ek I TR ABEVE A VR ERSR , BRAR T HER I BR K
O3, I 26 Je 4 26 HE N S iR A i fe) o AR
WEFEH T1 AT T2 4b B 2 R AR = 22 %5 1 T3
T4 LhFR SR A T1 AN T2 Kb HRAERs RIS T K 2

R4 HWIERIEYRFRSThIBER

Table 4 Change of the nutrient in material before and after composting

b MA/g kg Mg kg B kg
HEHEHTCO d) HENEJF (36 d) HENERHTCO d) HEAL R (36 d) HEAEHT(O d) HEAEJE (36 d)
CK 17.7+0.3¢ 26.8+0.6b 14.6+0.4a 29.5+0.8a 6.000.02¢ 13.30.1b
T1 18.8+0.2b 28.0x1.2ab 12.00.6¢ 20.620.7h 7.07+0.13d 13.6+0.2b
T2 19.220.1ab 29.3+0.7a 13.120.5b 18.620.5¢ 9.04£0.06¢ 14.2%0.1a
T3 19.520.3a 27.5+0.2b 11.421.0¢ 18.120.2¢ 10.0+0.15a 14.2+0.4a
T4 19.7+0.4a 27.1+0.8b 10.2+0.3d 15.2+1.1d 9.62+0.05h 12.4+0.3¢
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Figure 6 Change of NH; emision during composting process
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