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Effect of Wood Vinegar on Physicochemical Properties and
Seeding Capability of Cow Manure Aerobic Composting
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Abstract; Traditional aerobic composting of cow manure is not conducive to seedling raising, and adding
conditioner is an important method to improve its capability of nursery. As a by-product of agricultural
and forestry waste pyrolysis industry, wood vinegar was not been effectively used. In order to optimize the
pretreatment process of cow manure aerobic compost for seedling substrate, cow dung and wheat straw
were used as raw materials and wood vinegar as regulator, and adding 0, 1% , 3% and 5% of wood
vinegar to the compost and putting the material into the small test reactor for fermentation. Based on the
analysis of the composition of wood vinegar, its effect on the aerobic composting process was studied, and
then the compost material was used for seedling test. The results showed that with the increase of the
concentration, the content of water, TN, TP, K" and organic matter degradation rate showed an upward
trend, however, the pH value and EC value showed a downward trend. The relative degradation rates of
cellulose and hemicellulose can be enhanced by low concentration (1% ) of wood vinegar. Cucumber was
selected as the test crop, and the compost material was used as substrates for germination and seedling
test. The germination index of the composting extracts of all groups were more than 50% , which basically
reached the non-toxic requirement of plants. The highest germination index group was 1% wood vinegar
group, which was 79. 17% , and in the subsequent nursery test, the seedling index (0.044 9 g) of the
1% wood vinegar treatment group was significantly higher than that of the other groups (P <0.05). The
results of this study can provide theoretical basis and reference for optimizing the pretreatment process of
cow manure aerobic composting as seedling substrate.
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Tab.1 Basic properties of raw materials
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Tab.2 Composition of wood vinegar
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Fig.1 Schematic diagram of forced ventilation

compost reactor
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Fig.4 Changing of nutrient content during composting

B HEAE PEAT | 4R 06 4 BB A K A e
Pz TR, W 4 FroR R R B A
PRfESERE S AR P A RS AR (H TG & A
WRvEB R, g s WA kAR, T HE R &
P B b 2 PR R T R HEAR BT Y
RS T R HCEBEA KT S R T T
ffas, EHENEZS AT, BBE A K B & S bl E R
T YRR AR 32 1) 8 T B840 T A VR AS B O B ol R
B, 2R IR A A T YR T i R R R
HERE 1) ek Ak

ZE LB (RN 3% 5% ) AS IS TR AL B
Y AT K HERE FE T, 14 LA = B ], ELRERS AT 2K
PREMENE TR I3, B i I IE A
2.4 BIFREE

A A VLA R Y R FE H Y Z
—  MERE A AL 4 A 56 T LA R el iz A M L 3
HR Bl A 0 RO 3  RE S E REUR  HEAR
H 3 d, A IR 2 1) A B 5T T [ i 1% e 38 e 1
5% K MW A BRAH (3.73% ), F AR R % IR Ak 3
(1.09% ) , A& i d R 24 N fF A 1Y 3.4 £%, 53
AP B R TP (B 5) o TEREAS Rl e
R I 2 A AL BT % A 23 B A R T R R BE 1 T s
A, H 5% RBSRALFRZ 5 d B #a TP Fa, £
ISR T I pesfe AL J #halb 72, 5 Lk &4
Bl il 25 5% — 35, 78 ML 25 SR, A B o 4 fi
TN 5% A BRZH (4. 84% ) , B AR g W R 4k 2 25

(3.29% ) , UL BT TEANAS BERAS AL AT LA B I 22 B i
i B RE—E R L TR S TR L folt S A Jg 2 ik
FRECAIR . AR &S B K SR 20
5K, L[] R WA T A7 2R T AL s A SOCR

TTr

—A— B

761 +l%7l<?j§?{§
S < —=— 3% RN
= ¢ —a— STAHEN
& 74
@&
= 73
ﬁ 7

71

, , . . ,
Y Ve
K5 MERE R P LS & ARt 26

Fig.5 Changing of organic matter content during composting
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Fig.6 Changing of contents of cellulose, hemicellulose and lignin before and after composting
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e, WIS A B RN, 5 R R BOR T 50%
AT A Ay S 8 LA T 5, Y & 2R AR B B 80% LA
AT R B A Y KR
B EIFP 7 & R N 35% , B H5 KT EE K
FEFRMM R FHER(P <0.05) , XA 1% A
Fit M Ab PEZH 39 AR BERAL BRAL AR K 8 3 = T %
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BICA TR, 1% KRB AL B4 W & 218 5065
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Tab.3 Germination index of composting extract

Ab B R/ % R4/ mm RHFEEL %o
7K 60. 00° 14°
X R 35.00" 18° 75.00°
1% KBS 35.00" 19° 79. 17¢
3% KB 35.00" 18° 75.00°
5% AR 35.00" 16 66. 67"

FARNEEFRRFEILSD ELZERETFEREH (P <
0.05), F,

SR XTI A i A KR S A —
B, FERERP 3 d B AR IR AU IF R K o, R
HH T R 2 AT VAR B 1) T i T AR A, T R b R4
1% ABE WAL FRLL 5y 50 7E 5 d M1 8 d il R b
100% , 5% A Jifs W Ak B M0 1 R SR 1K, 10 88%
(FR4) , UaBH A A v Tk 3 R T YL 1 M TS 356 S X 1
NG B —Ed

R4 BEFHEE

Tab.4 Cumulative seedling rate %
Hif ]/ d
Qb3
4 5 6 7 8
pOPI 76 96 100 100 100 100
1% KEEW 64 84 92 9 9 100

3% R 56 88 92 92 92 9
5% KRESH 44 64 76 76 80 88

BRI A4 A KA PR S R AR 2 5 B
MRo AR EN 19 REERAL L (0.0449 ¢)
B THAM 3 4 (P <0.05) , HARME R 5% KB
ALHEZH (0. 0319 g) , T HAAG e 3 A Tt v Ak L4 T 412
HEGIE AR T o VA B R VR A B XA A —
(M REFVE T, 52 R A T VR 19y 26 9 o 5 i 4K
Z PRI AR A K R T S22 E, T
YRR BRI,

x5 AEALEBETHEEKEBRESER
Tab.5 Physiological and morphological indexes of seedling growth under different treatments
e P — - - | #8 LR i 18 LR JrHrﬁ

i/ g /g Flia/g TR/ /g BV e
X B 43.65¢ 2.11°¢ 180. 49" 0. 564¢ 0. 116" 0.052° 0.024° 0.0402"
1% RESHE 49. 23> 2.16° 260. 98" 0.677° 0.137* 0. 050 0. 027" 0. 044 9°
3% AR 54.41° 2.20° 195. 87" 0. 630 0.197° 0. 050 0.025° 0.040 8"
5% AR 51. 06" 2.42° 188. 92" 0. 623" 0.167* 0.047" 0. 020" 0.0319¢
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PHAH K e R =, N 79. 17% | HE3T 80% W LT %
AR B B IR 2 B, 1% AT Ak B4 H: 1
B, M 0.044 9 ¢, B3 = T HAM 3 4L (P <
0.05) , Ut 5Ol & B W AR B BOR NS 7E 1% A&
A W R (N 3% DL b)) SNy Rt £
TG —E FEE R

& £ X

(1] B8, Mot =098, 4. R FORITR B SN 7 fEBOA0 )/OL] . AOHUR I, 2015,46(3) :197 -202.
CAO Hongliang, YANG Longyuan, YUAN Qiaoxia, et al. Experimental research of seedling substrate compressed of cattle
manures [ J/OL]. Transactions of the Chinese Society for Agricultural Machinery, 2015, 46(3): 197 —202. http: / www. j-
csam. org/jesam/ ch/reader/view_abstract. aspx? file_no =20150328&flag = 1. DOI;10. 6041/j. issn. 1000-1298. 2015. 03. 028.
(in Chinese)

(2] XHE. EETARAA YR A S M AT G S 7 W R E[ D], IR /REE  RJbfOl k=~ 2016.

LIU Cong. Selection ofsubstrate formula for vegetable seedling based on ecological uses of agricultural organic materials [ D].
Harbin; Northeast Agricultural University, 2016. (in Chinese)

(3] E&IC, XK, ZARE G ORERO A FER LBV ], EARHLALR ,2015,36(3) 296 -300.

WANG Leiyuan, LIU Fei, QIN Cuilan, et al. Influence of wood vinegar on the physicochemical properties of cow manure
composting[ J]. Journal of Chinese Agricultural Mechanization, 2015, 36(3) : 296 —300. (in Chinese)

[4] LIUL, GUO X, WANG S, et al. Effects of wood vinegar on properties and mechanism of heavy metal competitive adsorption on
secondary fermentation based composts[ J]. Ecotoxicology and Environmental Safety, 2018, 150; 270 —279.

[5] WANG Q, AWASTHI M K, REN X, et al. Combining biochar, zeolite and wood vinegar for composting of pig manure; the
effect on greenhouse gas emission and nitrogen conservation| J ]. Waste Management, 2018, 74. 221 —230.

(6] FZHME, WRik, Shibefh, 45 ARIEMHA T ARBRROS KRS HTFERERSE )], ARILl 244, 2019, 50(2) : 1-8.
WANG Hongyan, CHEN Lin, MA Xiaowei, et al. Effect of wood vinegar on cold resistance of rice seedlings under low
temperature stress[ J ]. Journal of Northeast Agricultural University, 2019, 50(2): 1 —8. (in Chinese)

(7] ZR2%, TAT, XK S5 RBRRAR oGt A FEHEAL AL IR E R ROSZ A [ 1] P AL F4,2016,37(6) :259 - 263.

QIN Cuilan, WANG Leiyuan, LIU Fei, et al. Impact of adding wood vinegar on heat transfer performance of cow dung compost
[J]. Journal of Chinese Agricultural Mechanization, 2016, 37(6) ;: 259 —263. (in Chinese)

(8] g ARRAEA LR R FTIEHISEL D). Wkl ALkl A%, 2010,

PING An. Research on the agriculture application of pyroligneous acid and mechanism [ D]. Harbin; Northeast Forestry
University,2010. (in Chinese)

[9] MUNGKUNKAMCHAO T, KESMALA T, PIMRATCH S, et al. Wood vinegar and fermented bioextracts; natural products to
enhance growth and yield of tomato ( Solanum lycopersicum L. )[J]. Scientia Horticulturae, 2013, 154, 66 —72.

[10]  skunte, s, ARSI B A REREm [ ], PURARO R # 4 ( AR | 2019, 39(3) : 99 - 106.
ZHANG Lihua, HAN Haozhang. Effect of wood vinegar on soil nutrient availability of Cinnamomu bodinieri seedlings[ J].
Journal of Southwest Forestry University ( Natural Science) , 2019, 39(3): 99 —106. (in Chinese)

[11] HAUG R T. The practical handbook of compost engineering[ M|. Boca Raton: Lewis Publishers, 1993.

[12] &0, Ja] BRSO 7 8 8 o S o S 40 AL R 2 A P HE A 2 m AL FFE [ D] bt b E R0l 57,2018,
ZENG Jianfei. Effect and mechanism of intermittent aeration on oxygen supply/consumption and main gaseous emissions during
livestock manure composting[ D]. Beijing: China Agricultural University, 2018. (in Chinese)

[13] WANG Y, QIN C, WITARSA F. Clarifying configurations of reaction rate constant for first-order and Monod-type kinetics: a
comparative manner and a pursuit of parametric definition[ J]. Waste Management, 2018, 77:22 —29.

(14] #EH. FHERMAMPTIM]. a0 EAR 5 Ak, 2000.

[15]  SEI56EE, M2l BRmd, 55, PR BREE FE 0 SO LA PERY 2 M 82 [ J/OL . AP ML= 4iR, 2012, 43(1) : 108 - 114.

YUAN Qiaoxia, TIAN Chunyan, CHEN Gang, et al. Effects of different materials addition on the aerobic composting[ J/OL].
Transactions of the Chinese Society for Agricultural Machinery, 2012, 43(1) ;108 — 114. http: // www. j-csam. org/jcsam/ch/
reader/view_abstract. aspx? flag = 1&file_no =20120120&journal _id = jesam. DOI:10. 6041/]. issn. 1000-1298. 2012. 01.



360

P 1 R A= 4 2020 4F

[16]
[17]

[18]

[19]

[20]

[21]

[22]

(23]
(24]

[25]

[26]

(27]

(28]

[29]

020. (in Chinese)

GB/T 23486—2009  SREHI5/KALIN V5 ab PSRRI [S]. 2009.

X, B, IR o, 5. DR B IR F B SO 58 [ J/0L . Al ML= 4, 2018, 49 (HE ) .
82 -89, 170.

LIU Yang, MAO Hanping, XU Jingyun, et al. Seedling quality evaluation and experiments of cucumber plug seedlings for
mechanical transplantation| J/OL]. Transactions of the Chinese Society for Agricultural Machinery, 2018, 49(Supp. ) : 82 —
89, 170. hitp: // www. j-csam. org/jcsam/ch/reader/ view _abstract. aspx? flag = 1&file_no = 2018s011&journal _id = jesam.
DOI.10.6041/j. issn. 1000-1298.2018. S0.011. (in Chinese)

XN, BEEE. K, C, 0, M il e [ B IR e [ )], hEZ 2R, 2016, 26(8) :46 -51.

LIU Hao, SHANG Kaoding. Experimental research on suppression of methane-air diffusion flame by water mist with potassium
oxalate[ J ]. China Safety Science Journal, 2016, 26(8) ; 46 —=51. (iin Chinese)

ZORPAS A A, LOIZIDO M. Sawdust and natural zeolite as a bulking agent for improving quality of a composting product from
anaerobically stabilized sewage sludge[ J]. Bioresource Technology, 2008, 99(16) : 7545 —7552.

Fetae. B EEE M. JeaT . E O i ,2003.

PR LA NI 5 4y 3 5 5 o AL R R A el B e AR B BRI D] B8 il ARl R, 2008.

SHI Lianhui. Physical and chemical properties of several agriculture waste compost substrates and utilization in landscape
mulch and culture[ D]. Taian: Shandong Agricultural University, 2008. (in Chinese)

Bideos, TG RGN, A7, AR FEMENE OB R & i KT A TAR 12, 2018,34(5) 98 ~ 106.
YANG Longyuan, YUAN Qiaoxia, LIU Zhigang, et al. Irrigation method for vegetable seedling using cow dung compressed
substrates[ J]. Transactions of the CSAE, 2018, 34(5): 98 —106. (in Chinese)

Bansh, LAY E FRA AL M ] JEST AR Tl A, 1988.

BRORAE SR TR AE . ORI S R S RS AR R IR AR SE [ J/0L ] R ALE R, 2012, 43(4)
100 - 105.

LI Ronghua, ZHANG Guangjie, QIN Rui, et al. Nutrient transformation during swine manure co-composting with flyash under
aerobic conditions [ J/OL]. Transactions of the Chinese Society for Agricultural Machinery, 2012, 43(4) . 100 - 105. http:
// www. j-csam. org/jesam/ ch/reader/view_abstract. aspx? flag = 1&file_no = 20120420&journal _id = jesam. DOI; 10. 6041/].
issn. 1000-1298.2012. 04. 020. (in Chinese)

A0 B2 IMIGE 8, A5 2o AL IF0SE 700 (2 kA4 SERE R g i 1 i N A AL ST Ao D R R [ 1] ARl TR 741, 2018,
34(HET]) :132 - 137.

LI Xu, LU Mingyi, SHI Xiaoshuang, et al. Accelerating organic matter degradation and reducing NH; emission during constant
high temperature composting of cattle manure and corn straw with addition of porous material [ J]. Transactions of the CSAE,
2018, 34 (Supp. ) : 132 —=137. (in Chinese)

ORI, R R A AR HEAL A AL R S E M Z2REPERITSE [/ OL ). A HLIEATR, 2018, 49(7) » 228 -234.
ZHU Lin, ZENG Chunlin, GAO Feng, et al. Characteristic analysis of microbial diversity in crud fertilizer from compost of rice
straw[ J/OL]. Transactions of the Chinese Society for Agricultural Machinery, 2018, 49 (7): 228 —234. http: // www. j-
csam. org/jesam/ ch/reader/view_abstract. aspx? file_no = 20180727 &flag = 1. DOI; 10. 6041/j. issn. 1000-1298. 2018. 07.
027. (in Chinese)

BOGHE, B SR A TR AL R T A R B N n AT PE M [/ OL ). AWMU, 2016, 47(5) - 177 - 182.
HUANG Guangqun, HUANG Jing, ZHANG Yang, et al. Feasibility analysis of rapid prediction of seed germination index
during digestate aerobic composting[ J/OL]. Transactions of the Chinese Society for Agricultural Machinery, 2016, 47(5) .
177 - 182. http: // www. j-csam. org/jesam/ ch/reader/ view_abstract. aspx? file_no = 20160524 &flag = 1. DOI 10. 6041/]j.
issn. 1000-1298.2016. 05.024. (in Chinese)

FEb . P BRI TS YRHENC SIS [ D], T AR B TR % ,2018.

LU Miao. Research on the effect of additives on the performance of municipal sludge composting[ D]. Guangzhou: South China
University of Technology, 2018. (in Chinese)

ZUCCONI F, DE BERTOLDI M. Compost specifications for the production and characterization of compost from municipal
solid waste[ A] // DE BERTOLDI M, FERRANTI M P, HERMITE P L. Compost: production, quality and use. London:
Elsevier Applied Science, 1987 305.



