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Effects of Humic Acid on Livestock Manure and/or Crop Straw Compost
Si Xiaogang', Qiao Zugin"*", Peng Xingyun', Zhou Changping'
1 Guizhou Research Institute of Chemical Industry, Guiyang, 550002
2 School of Agriculture and Life Sciences, Kunming University, Kunming, 650000
Abstract: The increase of livestock manure and/or crop straw production in our country poses serious challenges
to agricultural development and ecological environment. Composting is an effective way to resource, harmless,
and low-carbon livestock manure and/or crop straw. However, traditional composting technology has problems
such as slow composting process, significant nutrient loss, and excessive emission of harmful gases. Therefore,
in practice, external substances are often added to improve composting efficiency. Humic acid is used in
livestock manure and/or crop straw composting due to its structure containing various active functional groups
such as carboxyl, hydroxyl, methoxy, amino, carbonyl, etc., which enable it to have adsorption, complexation,
chelation, ion exchange and other functions. In this paper, the effects of humic acid on composting of livestock
manure and/or crop straw were summarized from five aspects: reducing nitrogen loss, passivating heavy metals,
accelerating composting process, promoting composting humification, and improving the removal efficiency
of antibiotic resistance genes. The main effects of humic acid on composting of livestock manure and/or
crop straw were summarized, in order to provide reference for the application of humic acid in composting.
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Tab.1 Effects of humic acid on nitrogen loss during the composting process of livestock manure and/or crop straw

HEAE SR HERETR 5] HEAEAS R E UK AR E= BN
I JERERRE  MERERFTER 0.6%  RERERIL 72.2% [19]
A2 + BERA RALLE HEARERF TR 10% 2ESEME 11.11% [20]
2 JEEERR R 5% ~ 10%  NH; ¥R AN AR I CK AL B 20.81% ~ [21]

39.74%
M+ FORREFE R HEREEORETEE A 3% AT CKALPE, HEBKERN 15.48%, HHE [22]
A% K 17.13%
FHEFT JERE IR HEME R R 5% REMBREN 15.00% [23]
MAE + 9 + JEHE TR HENERHE E R 5% REMREN 30.13% [24]
G
i JEAE R HERE SR T 5% SRR 12.63%, SRONFTARFRL R [25]
A3 fizpes HERRJEORE R 20% AR FHIR B AR BIR N 7.9%, BAKSRIL [27]

AR IFEHEA = 10% ~ 19%

2 LEER

HEERKEREPSEMN Cufl Zn FHEFILR
DI ENUAARIES . s A KA s g 1 A 3
A B asI As W] DASGE S 10 B ek K
X SR B 2 v I AR A R IR B
IR A, BEE(Erf Cd. As. Cufil Zn 4 P
SIBICEBIRERE R, Cu Ml Zn @BFREL 50% (R
P78 ] S PR UE TS ) L T Cd. As bR F L T
10%°", Ik, & & 3%E P i E AR bs ™ k2
TESIMEEILAH . BB RS E
ZRE e B LT, RIS, RIS,

A DAERI IR G () AN SEEmELE A Y,
NI AR 2 A 350 o 2 i S AR 1 i A b 8 R
28 LA AT Cd. As. Cufl Zn 4 FhES)E (%
2) o ZEERAESE PY DU + TR e R,
T INA F R E AR A ORI . KUk
MESRZIE ) #E4T 90 R AMENE, 455K,
TIRALEES HE AR T 42 R Cu. Zn A KA A4IR1E
Ao 5 A A B B RS R AR R A B 6 A 4
JIE 3ok i o 4 SR AL ORI S A, R SE S +
FORFGFF AT MR A A HERE, 25 R0, I AE R
S H 42 J@ Cu. Pb. Zn Fl Cd 2B A AR A 45 b 1 Al
fRRE S, T Y TG — S HE AR 1 AR M
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Tab.2 Effects of humic acid on heavy metals passivation of livestock manure and/or crop straw compost

HEREFRE HEAE T 551 NG I HE)E BARCR (%) 23 3k
W% + FORREFT WA HEARER TG 2.5%. 10%  Cu  ZZM—Jk LR (DTPA) - [32]
Cu L T K 24.28
Zn DTPA-Zn H.fi F B 6.88
M + FKFEFF EY)EIERE R ET 2.5% Cu 47.78 [33]
Zn 64.94
cd 87.36
¥ EYIENRE  HEIEERETER Y 2.5% Cu 94.98 35]
Zn 68.78
Pd 65.55
M3+ AK AR R TR A 2% Cu 6228 [36]
Zn 66.04
Cr 80.38
As 61.68
Pd 46.26
cd 55.26
TS A KU HENE IR 20% Cu 76.80 [37]
HEAJERHT Y 10% As 43.90
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AL Bl A A R AR AR ) R AR . — T
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Tab.3 Effects of humic acid on temperature and pH of livestock manure and/or crop straw compost

HEAE Rt HERE T ) IRINFE I Xof HE BT EE A pH 5400 = BN
43 + A AR HEAE R TR 10% P A ) T R [20]
L Liapes HEREJRHT Y 25% PE R HE NI IRl Ry 5 R [39]
A+ FORFEFE AR HENE SR 2.5% AEFFHE O AR 55 °C LA Bt 7 K, HE [40]

fE R pH BEARRETE 7.83 A4
KRB + T2+ AbEER HEAEERTER 2% PREFEHERR TR, B0 iR i st v [41]
JRFTHY
43 Jesat HENEFERREE R 25% HERSS K5 pH N 7.42 [45]
$aEs PeIR HENRERHRE R 5% ~ 20%  HENRSS WS pH 4 8.0 244 [46]
A+ F4E+ R HEAEJFRHT HE 1Y 0.4% HEJE pH MK 9.18 [ 2 8.42 [47]
HAAERSFT

4 {REHEREZFEIL

YA 3 A 52 b2 HERH B T AL AN AT AL A
AL — AR, RN TS B AL o0 %
T BE T Rl 0 A ) A AL 1 A B B
FEAGIG A A A s HE N I S5 2 7 00 SR B
J5, N R R R B MR ALY, — BRI,
T B HE N TR 51 e JE AL 5 e LAV o R 5 ik
Bem. BEEHENCBIEAL AT, RGP AR AR

B R 0T R A R T R,
e R B R R 17 R AL P 2 A T AR i S N
A, REERARE Y, B EBE, K
PEVIRSATHEAC LA op— 7 Th a) ASE e HENE P il B9
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R RELIR BRI T HT AR SR A 7=y e JE IR 55 2k 48
i, eGSR HEAR AR E . B2 R B R
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Tab.4 Effects of humic acid on humification of livestock manure and/or crop straw compost

HENE IR HENEER ] SIS 0

X JE B AR JEE 1 S S5 3k

AW + TXH + R ENEERTER 2%

B+ AR L A FEMER) 15%

B Jes WA SN TR R
11

JEERARR / SRR LUAE ETHE R, H =S FAL R [41]
UE KR

FEAFIR 5 I (e B, A B R R e [51]
HENBHTE , FEAAfkTaEm 0.59 ¥ 3.46 [52]

5 $2E L RN EEERAE
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B FR A, BUAE UL R A sh 25 32 B 4H B RIS AN
W) AL 2R R SR Z R B, R IR T A R R
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LEFAEAEIE T, 5 VYA 28 e i s I T2 ol
AP Y, Cao 55 B FE Y FHE AL AR b TR A )
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TR TRET 27.7% F 41.5%, X2 F R
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AERPUEREE MR FETRET 75.21%, JHMHT
IR E DI R BEE, X AT RE S B T AR & A £
B, AR5 EESEE D, M
WD B R SR A AN B/ W R A
P E RPN KRR Ak, IR 2 FLAS

22

oyt ] i G A ) 2 TR YA EL 3 e, X R FRAIR
P R R A R < A RR I T Re v 7,

6 EE(EMERI

JEAE RN B B FAE . ARAE RS FFHENE Y 3 22
TERRBUELLT 5 AN Jrm (K2) .

2 BERNESEE. RIEMBFHERNER
Fig.2 Effects of humic acid to livestock manure and/or

crop straw compost
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