A R4 2024,29(8):157-168
Journal of China Agricultural University http: /zgnydxxb. ijournals. cn

HS|B ERE, R KM, . EMRHB A LFEFEERERERRKSHMROFMI]. PERYKFFEER,2024,29(08):157-168.

HUANG Yinchao, DONG Chenxi, YUAN Jing, ZHANG Wei, HE Liwen. Effects of biochar on the maturity, degradation of lignocellulose, and odor emissions
of aerobic composting of grazing cashmere goat manurelJ]. Journal of China Agricultural University,2024,29(08) :157-168.

DOI: 10. 11841/j. issn. 1007-4333. 2024. 08. 13

EMRMNBMA L FFEERBEAER RSB IN

#wEHE ETERE®' R O®E’ K M fax”
(1. P ER K2 SR ARG/ FEE R SRS EE SR, st 100193;
2. W E RO R BRI S I A B, JE 3 100193)

O OE AR AMAEYNRET AR AL EEERERATI B Y, AEE o 2 REF AR, AW E AR
Ao R AT BN X e, SR (CKO RAE A 22, 2320 1.2 . 3(T1. T2, T3) 4 Al Ak F €84 5% .10% #2 15%
MR AT ER FATERRE R B AR ARG B EFARG T 0. BREW DR m AN E T
BERGHERHRGLEOMERSZBMF L0, IR F AL R o pH(P<0. 0D, Befkl 5, 2)3
2 RBCK,T1. T2 T3 89 % £ 4 F % 4 19.69,19.92,21. 30 #= 20. 30 g/kg, ¥ F & ¥ 35 & o % A 149% |
154% .189% # 186% . 5 CKAa , T2 4 T3 R F R HIE L4 R ot & A4 F(P<L0.05), KR R Z MK
33.53% #m 23. 7T1% , 3t R F 4 S NEA T L F 85 27 % F» 2590(P<C0.05), 305 CKARM , T1. T2 4= T3 7T 5 5 #
& NH, B 3% 5 25.25% .40. 50% 42 28.89% , ik ¥ H,S B A HEA4 ¥ 26.33% .29.50% 42 30. 09% ., 4)3 e s &
AN R FH R ERRREEMBES A A 48.76%~56.29% .37. 60% ~48. 13% 4= 6. 65% ~14. zvo
AP A 4 R AR R (T1(52.90%) \ T2(53.81%) A= T3(56.29%)) 3 & F CK(48.76%) (P<C0.05) , 4%
8.48%~15.44% ; T2(48.13%) A= T3(47.8% ) o4 F 4 % F e i £ 2 % & T CK(38.43%) (P<C0.05), 4~ Al 4
24.37% A2 25.22% ; T2 09 R R ZE M FE(14. 2% B % & T T1(11. 20%) 4= T3(10. 37%)(P<<0.05) , X . B %
F CK(6.65%)(P<<0.01), 2 2 20 K i & M i £ 4 CK42% 56.0820~113.04% . %k, é)ﬁﬁﬁ%ﬂ#?é%é@iﬁ
HE“P/MUL*_%% TR BB AR T FEEET R AR A A & A IR RRA TG, R GERNT R
AR A R RIS e R, AR E AN R R T AT E10%,

B34 —T‘—;"\ﬁ; W B WFRSRIE; BRI RAH KL

RESES  S141.4;X713 XEHS 1007-4333(2024)08-0157-12 XHEEFRER A

ﬂn

34

ﬂ\‘

Effects of biochar on the maturity, degradation of
lignocellulose, and odor emissions of aerobic
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Abstract To study the effect of adding biochar on the composting process of goat manure, an aerobic

composting experiment was conducted using goat manure and corn straw as composting materials and
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corn straw biochar as additives. The control group (CK) was not treated, while treatment groups 1, 2, and
3(T1, T2, T3) were added in 5%, 10% and 15% biochar on a dry matter basis, respectively. The effects of
biochar on the basic physicochemical properties, maturity, gas emission, and lignocellulose fractions of the
compost were analyzed. The results showed that: 1) Adding biochar could significantly increase the
maximum temperature of compost (64.8 C ) and prolong the duration of high temperature (7 days), and
increase the pH (P<<0.01) at the end of composting, and reduce electrical conductivity. 2) At the end of
composting, the total nitrogen (TN) contents of CK, T1, T2 and T3 were 19.69, 19.92, 21.30 and 20.30 g/
kg, respectively, and the seed germination indices were 149%, 154%, 189% and 186%, respectively.
Compared with CK, T2 and T3 significantly increased the total nitrogen content at the end of composting
(P<<0.05), reduced nitrogen loss in composting by 33.53% and 23.71%, and significantly improved the
seed germination index of compost by 27% and 25% (P<<0.05). 3)Compared with CK, T1, T2, and T3
can reduce NH; cumulative emissions by 25.25%, 40.50% and 28.89%, respectively, and reduce H,S
cumulative emissions by 26.33%, 29.50% and 30.09%, respectively. 4) At the end of composting, the
degradation rates of cellulose, hemicellulose and lignin in the four groups were in the range of 48.76%
-56.29%, 37.60%-48.13%, and 6.65%-14.20%, respectively. The cellulose degradation rates in the
treatment groups (T1(52.90%),T2(53.81%), T3(56.29%)) were all higher than that in the control group
(48.76%) (P<<0.05), with an improvement of 8. 48% to 15. 44%. The hemicellulose degradation rates of T2
(48.13%) and T3 (47.8%) were significantly higher than that of CK (38.43%) (P<C0.05), with an increase
of 24.37% and 25.22%, respectively. The lignin degradation rate of T2 (14.2%) was significantly higher
than that of T1 (11.20%) and T3 (10.37%) (P<<0.05), and was also significantly higher than that of CK
(6.65%) (P<<0.05). Compared with CK, the lignin degradation rates of treatment groups increased by
56.08% to 113.04%. In conclusion, under the experimental conditions of this study, the addition of biochar
to goat manure compost can effectively reduce nitrogen loss and odor emissions during composting of goat
manure under grazing conditions. promote lignocellulose degradation, and increase the germination index
and maturity of the compost, and enhance the quality of the compost product. Therefore, it is
recommended that the amount of biochar added be 10% of the dry weight.

Keywords goat manure; biochar; aerobic composting; carbon nitrogen ratio; lignocellulose
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Fig. 1 Schematic diagram of aerobic composting device
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Table 1 Basic physical and chemical properties of the initial materials for goat manure composting

J ket ESE S EORF W)
Material Goat manure Maize stover Biochar
kY
! 5.43=+0.07 4.72 £0.24 5.26 +0.42
Water content
pH* 7.6240.12 6.7440.13 9.7040. 10
B3R/ (mS/cm)
2.3940. 06 1.82+0.06 2.8040.04
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B/ (g/kg)
Te 323.37+1.39 446. 15+ 6.54 510.89+2. 36
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15.6240. 59 12.3640.19 8.514 0.49
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T A
20.70+0.86 36.10+0. 87 60.034+0. 14
C/N
FHE" %
! 15.380. 47 30.55--0. 54
Cellulose
MR/ W
4 ' 20.98-0. 61 18.42-50. 37
Hemicellulose
KIFER"/ %
R 6.1240.13 17.15-0. 48
Lignin

T ra JETARIE SR, b JE T TR BT A

Note: ais based on wet mass;b is based on dry mass.
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Fig. 2 Changes of temperature(a), oxygen concentration(h), pH(c)and EC(d)during composting
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Fig. 3 Changes in carbon and nitrogen content and maturity during composting

M1 3Ce) nl 1, E/EASTEHE A #) B Bk R e Jise et b IHE sl TR Jn i TR, &
Jo  TESE 14 KNG BT RIS 4k S TR T 2%, AbFRZL NH, A9 HERHE R 5 78 HE R 2R 3 K3k 31 e KAH,
TE AR w2 L A B E/EAE B T CK(P< CK.T1.T2H1 T34 5K 227.37.150. 79.144. 81 il
0.05) . HEAEZE SR, CK . T1. T2 Ml T3 #Y E./E (4 184.31 mg/(kg +d) o 7 d & Y M BE 7% 9 B 1K , NH,
3 2.89.2.84.2. 86 fl 2. 67 , 45 I T3 W E,/E, Y HE O 2B T By 0, RAHER R ARG . R A

1A 2 K T HoAh AR PR 4H (P<<0. 05) 4RI FD, ZE R CK . T1. T2 F1 T3 /Y NH, 2Rk
2.3 HAYRMHEEESEHRMNF I 4 574.76.429.65.341. 98 f1408. 70 mg/kg, T1.
2.3.1 NH, T2 Fl T3 # CK 43 53 > T 25.25% . 40.50% Fi

i 4Ca) () AT, 45 Ak PR AT NH. HE BE R 2 28.89% , BFLHER & B EH KT CK(P<<0.05),



5 8 4]

PR LW OB A 2 A I e R R 5 163

~—=—CK—e Tl—4-T2-—v T3

250 r (a)

NH_fAFHC#E 2/ (me/ (kg d))
NH, emission rate

0 7 14 21 28
HEAC S R]/d
Composting time

B4 HERETFEA NH AR (a) I RRHAME (D) T

Fig. 4 Changes of NH; emission rate(a)and cumulative emission(b)during composting

2.3.2 H,S

H B 5Ca) AT L, 45 40 B HLS HE BGHE 2 BLE
P b T E G T R . HLS HE 3R AR A
A 5 0], EL A A 1 R B3 B HE R AR, 43
% 1.20,0.93.0.86 F1 0. 74 mg/(kg +d), 5 CK #
Eb, 2B 9 e b B G 2 AR HLS die K HE R R (P<<
0.05), 5 A, HEAE 45 s it ,CK .\ T1. T2, T3
i H,S 2 BUHE L 4 %1 b 5.05.3.72,3.56 il 3.53
mg/kg, T1. T2 T3 n] 43 5 4k > H.S 2 Bk ik =
26.33% .29.50% H130.09% , 7 W £k ¥y ¢ ] Wk 25 Uik

NH, 2R/ (mg/kg)

700 - (b)

600 A
5 ;&%%L T
7] /L
Zsoor i
o 400 | Y}émm
2 "

L5300— H}EHHHH
=
5200 F
z
100 |
1 1 1 1 ]

0 7 14 21 28 35
HEAT I ] /d

Composting time

b H,S HERCE £ (P<<0. 05)
2.4 R xR K R 4T 4 K B R A R

H ] 6Ca) AT 20 HEE BT 14 d, SR e 2 R o e 2
B f i b, o B R B . TR R FE AT TR R
N 2F Y 32 25 40 53 7%, B fiff o 5 408 . CKOP R
REBWA T, M 63.58 g/kg I 71766.12 g/kg,
oAb kb BRI WE AT R Mo AE 14~35 d, A0 £F 4k % [#
fiff O B A AR ME LS R I A AT dE R R R
MR Z &880 74. 14~91. 76 .98. 41~114. 90
#168. 52~69. 83 g/kg.

—=—CK—o-Tl—4-T2—vT3

e o =
o o o

H, SHERCH A/ (mg/(kg-d))
H,S emission rate
=
i

02

14 21
HERE ] /d

Composting time

HS SRR (me/kg)

28 35

or (b
=5F
S
é Al
[}
2
Zsf
E
321
mN
ju ) ] L
0 7 14 21 28 35
HERE ] /d

Composting time

5 HERETERPHSHMER(a) IRRAME(b) TR

Fig. 5 Changes of H,S emission rate(a)and cumulative emission(b)during composting
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