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Effect of new process of aerobic fermentation of cow
manure and straw waste on composting

ZHOU Xirong, ZHANG Liping, JIANG Peng, SUN Quan, WANG Rui, LIU Shaoquan, LIU Zhi
(Agriculture College of Ningxia University, Yinchuan, Ningxia 750021, China)

Abstract: Using cow dung as the main material, corn stalks, wolfberry branches, and grape branches as aux-
iliary materials for carbon and nitrogen ratios, adding microbial inoculants, aerobic fermentation of organic
materials through a self-made fully enclosed rotary ventilation oxygenation device, we compared different organic
auxiliary materials with the effect of the new technology of cow manure mixture rot fermentation on compost rot
effect. A total of three treatments were setup in the experiment; T1 (cow dung + corn stalk), T2 (cow dung +
medlar branch) , T3 (cow dung + grape branch) , and physical, chemical, and biological indicators were measured
as the assessment criteria for each index evaluation. The results showed that after using plant straw instead of weath-
ered coal and furfural residue for aerobic rot fermentation, the organic content of T1, T2, and T3 treatment was
45.47% ~47.80% , and the temperature was maintained above 60°C for more than 14 days. Water content was
28.21% ~30.75% , pH value was between 8.29 to 8.49, fecal coliforms were less than 3.60 MPN - ¢”' | roundworm
mortality 97.04% ~98.34% , heavy metal Cd, Cr, As, and Pb contents were 0.809~0.842, 5.34~17.37, 4.26~
4.72 mg - kg™', and 1.64~2.15 mg - kg™, respectively, within the standards; The N+P,0,+K,0 was close to
NY525-2012 of Organic Fertilizer Standard at 3.94% ~4.70% ; cellulose, hemicellulose, and lignin degraded sig-

nificantly. After the rot was completed, the advantages among T1, T2, and T3 treatment indicators were obvious.
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T1 treatment required the shortest fermentation time, which was 21 days while T2 and T3 treatments were both com-

pleted after 25 days. Corn straw had the best ratio, followed by grape branches, and wolfberry branches had the slo-

west fermentation ratio. Considering comprehensively the aerobic rot fermentation process, physical and chemical

index properties and biological index changes and fermentation cost, it is recommended to use the ratio of corn stalk

and cow dung fermentation in actual production, which can effectively promote the decomposing process, improve

product quality, and save costs.

Keywords: cow manure; straw waste; aerobic fermentation; compost effect
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x1 BEENEFYNHER
Table 1 Initial indicators of various types of organic waste
p’ VA B eal 3 Ao~ 3257 P M2 LT ﬁj{% ME
windEkr 2R AU SR R HOER ARER s .y
hy . : . L gL JEroR Cd Cr As Ph

Initial  Total Organic C/N pH Moisture Cellulose Hemicellulose Lignin Fecal E. coli  Aphid /(mg - kg™ )/ (mg - ke )/ (mg « ke )/ (mg - k™)

indicator N/% matter/ % content/% /% /% /% eor A me kg )oAme kg )/Amg ke ) /me T Ke
/(MPN - g™') mortality/ %
%

A8 138 6356 2672 872 1018 37.88 11.82 8.4 150 2854 0.79 14.07 341 1.19
Cow dung

Sk
AR 104 7873 4391 6.18 54.56 24.18 5048
Corn stalks
Mk
Wolfberry 1.69 6622 3228 5.75 6293 209 63.22
branches
G

Grape 178  69.77 31.62 494 453 1622 40.75
branches

e iy

TE AR ORI ZEINIR S Y, FRFEF IR 1 a PR MIACAL R N 5T 2 a IIBRAEA S WAL AR NI Y 2 a RIBRARALZR

Note: Cow dung was a mixture of old and new cow dung, corn stalks were one year old straw, wolfberry branches were two years old pruning, grape
branches were two years old pruning.

6 §
LRYREIT 2 BRIl s 3 U RME R4S ;4 FEHIL; S R4S 6., 008 1137 45345

8 BRAFINACEE B 5 9 AR AEA ; 10 MR ARE T 5 11 RS 12 1R D

1:Powder port;2:Grinder;3:Material transfer tube ;4 : Motor;5:Sample bag;6:Inlet;7:Delivery tube;

8:Gas explosion and water adding device ;9 Operation box ; 10: Material into the tank ;11 :Fermenter;12:Outlet

1 BRREKEREE
Fig.1 Schematic diagram of rot fermentation device
x2 YHELILRE
Table 2 Material matching scale
A 42 ERFEFT kG & WER SR RE% HiE 1t
Treatment Cow dung/kg Corn stalks/kg Wolfberry branches/kg Grape branches/kg Urea/kg Ratio
T1 1122.81 877.19 0.01 1.28 : 1
T2 1406.53 593.47 0.82 3.37 : 1
T3 1176.96 823.05 0.92 1.43:1
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Table 3 Test allocation indicator standard

$8F5 Indicator Stzi({lf:r J
YRkt Material particle size/mm 0.1~0.5
£ 7K Moisture content/ % 55~60
I Total fermentation/t 2
MEFB/(g - t™") 500
MEFB : BDW 1:10
, R 0.3%
ZL8K Brown sugar 0.3% of dry weight
of MEFB
A Niger/(g - t™h) 100
L YEEK [ Cellulase/ (g - t71) 100
P RS () [R] B 6 L
Stirring and aeration time interval
=853 Temperature R 16 : 00
B 7K ZRM 7 Determination of moisture content F2K10: 00
FEEHREE Sample collection B4 K16 : 00

(1) HIRBEART 60°C B, A4 [l kL v b 78K 435 B UCR AR
500 g 7647 s BB PRSI [AIRFSE 5 ming (2) MEFB: 2290 ¥ 30K
H; (3) MEFB : BDW = ZICERUKBERT « #kp T,

Note: (1) When the temperature is lower than 60°C , no more water
is added to the material; each sample is about 500 g; each stirring and
aeration time lasts 5 min; (2) MEFB: Multiple efficient fermentation bac-
teria; (3) MEFB : BDW = Multiple efficient fermentation bacteria : Bran
dry weight.

1.42 4 C/N wefamh

(1) #hFe 4 = (P e Bk 2/ A E - T
LR EVEEE ) /25) /IR R & A (2) Be Lb Rk
BT = (AR P T T xR PR 7
+EFER T EAR AR S &) 5 (3) B b Pret B A
= (IR S T ExR YR 2R SR+
FERTEFRAIIRS ) .
1.43 HHEREHHE

(1) BFFKE = B R BYR T HEXx60% - (it b
Ay Pkt T F xR W RE K B+ T L AR 2 R T
FExFRETKR); () BALYRETE=8%
FEYPRLFE XX/ (X+Y) 5 (3) B A28 T E = Bk
BT B XY/ (X+Y)
1.5 IEwREFE
1.5.1 #rigaremle (1) R ST i+ iR
JETE; (2) FKoR SR AT
1.52 AFiapeme ()R . 2/ F
B R NYS525-2012 P& (2) pH(1 ¢ 10) :
K H pH 31( PHS-3E) I %E ,
1.5.3 AddEsaegae (1) F4E05E . R Van
soest B € (ANKOM 2000i 4> [ 3141 4k 43 Hri%) ;
(2) 2K o W B SR GB/T 19524.1 I &

(3) Wi P T & R GB/T 19524, 2 ) &,
(4) AT A B R F RO TE L5 (5) 8 2
FE SRR RN RE S & R KK DL 1 2 10 i i
$2 24 h, DRBGR P2, 76 A0 90 mm FE 7R 1Lrh
i —ok B4R A 90 em [ TG B [ 98 4K, AR A K% 1
HERHZ L 6 mL, FFHLA 10 KM 321, 28°C fH iR
FE3% 72 b, Bt R R 2R IR 0.01 mm bR R
W K ZEF AR TH M 7 £ 2R 8 506l 1R85
1 N/
Tl R ZF3 (% ) = KEFMFE T+ B 5 x 100%
GI( %)= (K BE N BH P2 W P & 28 %
XFIFHRAC ) / (ZE IR WP F & 25 3 fp PR ) x
100% .
1.6 HELESHH
IR EE R Excel 2012 %41 SPSS 17.0 %K
PR FE S 53 B, IF R AT B E A5G, 3 KO
(P<0.05) .

2 GRS

2.1 FERBHREBEFVIREEFKSTL

ISR A B R R A E W PR T Rk
IHRAALET, A R A R AR, e A T
b I RE WL R, B T, 2 B A W T
KGR, 522, W B A, S A 0 T P 055, 4
%, I 2a AT, 25 A0 PRI AR X 285 HR
W R R R 3 AN R, B 60°C D iR Y
M 14 d, 755 E 2 0 AL B GB/T 7959 -
2012 TAFRUEN . T1 AbFR IR B 45 2 KR
H66°C 5 T RKikF w4 77°C , ml & DR R
6~15d,T3 ZbPIRZ 56 2 KIEEE N 64°C 55 8 Kik
FINRFEVEAE , Ry 75.5°C , i R BEARHF 10~ 19 d, T2
REFR BN 5 2 RIREEH 62°C, 55 9 KR J¥ &
&, HT75.5C, MR R BRI 8 ~19 d; BN & et A
oT1 AP R AR A bR, T2 55 T3 AbFRAH Y, %
JR PR AT RE A RS AR A5 M B b 245, B HL A 4K
AR A ST ET A R S R, TR A S M AL R O
SRR S ORI B, B R S O ArY)
TR AR 218

TR R TFUF A8 B R Wt B v i A W v 3 TR
FEAERES R R HE N B A RSk TS
W6 S K RAE 55% ~ 65% W, U480 B e v i
A ) )T T R, S s R e Y R 2b
T1.T2 K T3 b B 46 & K 345000 h 64.94%
63.39% ,56.70% , 7 & I S B0 e e 1) B AL 45 1
AR B FE A AL BROK 7 i B B R R a3, H.
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Fig.2 Fermentation temperature and water content change
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Fig.3 Changes of organic matter in decomposed and

fermentated organic fertilizer
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postassium content of decomposed and fermented organic fertilizer
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Fig.6  Variation of cellulose content in fermented organic fertlizer
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233 WABRALMAIIEELELSETH H
5 AT AR BE TS AR A LR Cd L Cr, As
Pb R FAHEE BTG NY525-2012 A AL
AEARUE ) UG, Cd .Cr As . Pb & R T2>T3
ST, 5% 1 KA, T1 T2 T3 43 Cd & &4
T 4.93% 7.54% .4.89% , ¥4 INAS 8.3 ; Cr 5 5003l
WA 8.41% (13.68% 17.66% , T2 T3 Ab B 14 fi
&L TLARFRIE AN W35 5 As T R 1 R, T2
A HR R, M 3.36 mg - kg™, T1.T3 bR
JEEE ,T1 T2 T3 Zb3 As & HEHCHS 1 K20 134
35.24% 40.48% 38.30% , 34 10 i 3 5 % 258 U
T1.T2,T3 ZL 3 Pb & #5314 0.982 mg - kg™' |
1.041 mg - kg™ .0.993 mg - kg™', 555 1 KA, #K
YIS 67.01% 106.53% 82.28% , 3N i 2% .

R4 BARBEAFHABSWRIETRETL
Table 4 Changes in the mortality of fermented fecal

coliforms and aphids in decomposed fermented

ELYN VLTt

N Number of fecal coliforms BAET %
fif ] S B Aphid mortality/ %
Time /(MPN - ¢g™)
Tl T2 T3 Tl T2 T3

EADN

. 6400 93.00 7500 5642+0.03b 50.97+£0.02a 47.17+0.09¢
First day

RS

<3.00 3.00

. 360  97.13+00la 97.04+0.06bc 98.34+0.07ab
After maturity

T [RIFRIRI B3R A R 225 57 1 35 (P<0.05) s BB A P8 hr
iz,
Note; Different letters in the same column indicate significant dfferences

between treatments ( P<0.05) ; the value was mean + standard error.

K5 BALBAHIEESEZWL

Table 5 Changes of heavy metals in rotten fermentation organic fertilizer

Cd/(mg - kg™)

Cr/(mg - kg™")

As/(mg - kg™") Pb/(mg - kg™")

Ak
Treatment LN JERIE EAAPN JERJE 1R JERIE 1R JERJE
First day  After maturity First day  After maturity First day  After maturity First day  After maturity
T1 0.771 0.809 14.15 15.34 3.15 4.26 0.982 1.64
T2 0.783 0.842 15.28 17.37 3.36 4.72 1.041 2.15
T3 0.779 0.817 14.27 16.79 3.29 4.55 0.993 1.81
A HLE AR e
(NY 525-2012) <3 <15 <50
Organic fertilizer standard
2.3.4 I3 EUR M BEA AR ARG wh KA 45 4 Lo
A AT R ARG R B I A gsor
BTG BEREE 24 GI>50% , I\ Wik ik 1A% Jig 2k e
4 GL ik 80% ~ 85% MK WPRLE A MR 2 o0
ARFED, BT R AG R & ab EY RRR B S & %0r
B & 2 M, 45 R, B R e e, £ 0
BALBRYPRRR SRR PR R B BT S, 1 w 0T
oS AN AR, B R B e
Jo A AL PR G | R AR RO M BT, B " ] Time/d
——TI1 —A—T2 —*—T3

R BERT R &AL PR AR B R IR R I T1>T3>
T2, WEUEIEREG T1.T2 & T3 kb HE% 2E 38 K05y
°4185.22% .80.19% .80.25% , ¥4I 3 80.00% , ik %)
SEAREAGRE Y T E B R ZERR BN
XATRES Bk B e b o o A T R A TR
AKX,
3 9’
3.1 FERBEALBEIEYEERAOTL

IR S e S A e P AR i A
2R JE 2k T 120 e R R A A 3 B 1) G A
R R, AR T e JEHR5E

7 BHBEFiEHTL
Fig.7 Organic fertilizer germination index change

43 v W2 R Bl R SR o A SR R, (A T
PR HER sk RIE GB/T 7959-2012 %%
i T F AL T AE AR e, DURE NS B, HEAR IR BE = 50°C
RS 2 d LLENT ARG 4% A BEME R TR E =
50°C , BBl R4 19 ~25 d, ¥3K %] GB/T 7959-2012
TEACAL LR R[] R B B HE AR 6

AN AR ] A5 LB, YR B TE 55C ~
60°C B, HEAAR PN EB A P 85 i | b 28 B0 BRFE B e
K, TR FEAE 65°C ~70°C i, [81K J5 99) J65 s ik B d5¢
PR R E D R R R, Y



82 TR A X AR

o538 %

PR BRI 55 T 55°C T4 3 d DL A, HEfA
Hh 2 K 2206 SR AT R B, AR AR B 5% v, 3 -4k
B 55°C LA LR EHERRAE 15~23 d, KRR E Y TE
60°C ~70°C , ST AMFFELGE R —3, L T RSP
TEMA I, 758 Bk B R, K o AE T RE R
Bl Kk B A AR Bh B G A v & 4 AR
FH . Macgregor 25 BF5EIA N, 2 B f A 25 K 3R
K 50% ~60% , % A Y o AR oA 1l AT
HREE = T 60°C i), E K FIHE 55% ~ 60% , 5 ]
T A P R i 422 3 45 o1, S IR BE IR T 60°C B, 45
1EFEPI K AT PR AT, K53 B B R AL, B KR 3
5T 30% , 754 NY525-2012 A HLACFRE" .
32 WFERBAREZEBEEVIEAZEERIOTL
RS S EZ LA PSRRI 8 ), FERESE
o Tk 2 P At R AR W 3 S TR B AT AR R ik
KA, B DL & B Wi AR FEARAR I,
HACFE P E w5 T B B 31.07% ~
41.74% , P8 3%, 50 A BRI L 5 —8 00,
AHLE T b 8 2R WA DLE () B 192 78 15 2
TFEAAE TR, B R IR 50 AR R, o — D4R
FANUIE S, KEVFE R A VLR 59 & I he
BEA B SR A ASA — AR
AWFREER B, 5016 & A, 28 U &
SEFRA R S IN 6.01% ~ 17.59% , W & & 14 fin
17.86% ~ 34.43% , =B 5 w38 21.70% ~ 54.17%,
SRR ER 2, X R h T ABATH AR EA
BEAR RO TFW R A R CO, K &R, T %
WiTheE, FED AR RE LMK, FHLEA S E
REEAVR, J 0T FR 1 0 200 1 T 1 5, 7 A IR RS TR AR
F 55 £R R AR B A R AE, IF HHE R T ik
I el SN A k1 R N o R o
R BA A BARSHRIR, Wi
SR T B A R LT A A
KR pH EA L AR G HR E EIHE TR,
T RESE T RE A IR B T Bl W in AR fid
HEABEANY = E T @5, TR Re 2
P T AT e A 4 e T B 1 2R R I R A T
Y, X G = ) e e AR i gy 4
R,
33 WFRBAREEEVIEEYIEROETL
RIEAGRE Mo hk B RENFE
AT R B RE R G W, IR SE 1T, 14 7T F AR R B 4F
ZPra e 5 N FERE Y 20 £ AH
WO R Y R BAAAE T AM AR A SR E R
0B SR B A 2248, AR B, I, S5 B C/N

LU £ YR A T 2 TR Y 42 A AT I bR B AU 2B Ok I
HERR MR = e R G VIR R A E e 4, TR
OITa) R BT 2T 2 i A8 A B4 e T A AR R BRSO
HRBEA R 5 ERE AR BT 2 AR A ik
WD AR IEHG IR B R AR i, AR
W58 & B, SE A R TR R S C/N iy 7E A il 4
S A T B 208 S0 AR R A T 0 S R R TR D A
SERUG A AL PR AT Y R RN 7.41% ~27.71% ,F
YL RN 5.83% ~47.70% , K 5t Z W& 5
19.39% ~41.28%, X 52 | #2510 F 9y 25
BB, FERITHEBEEC M R PE TR AR N Ak B
A HLAC ) T S % bR, 2 2R AT B AR &
P, AR B RS 3 d UL R, BEAE AR A8 £ BUs i
B EARF ST o A S 8 U | A5 A B2 R T
BB /N T 100 MPN - o' i) 1 B8 T2 3R B K T
95% ,F5 5 A HLIBFRAE, w6 AR 25 AR 5T R B, HE
TR B R kL 4w o B AE LU BT RS I 1.6
~22 4, AW B S Cd Cr As P i
HATM 4.89% ~106.53% , (HY AR AR, 5 A7 AW FT 45
R—F e TR R B R e A
ERTT AP K& S04k, C H.S FRA LY
T AR JE 25 K A B, NERMAFRAS /N | &
QT 4 [0 = N AR T g o ) [

4 75

AT P AE W 5 A A QR 5 A e v AT
IR R JEAGE NG, T1. T2 K T3 A 34 HLT 5
T E B ek R, K a3 pH  ZE R W A T R 4K i R AE
TREELSE SRR S B, N+P,0,+K,0 7F
3.94% ~4.70% , 33T NY525-2012 A5 HLAE AR i, £ 4
R CRAYER ORI R B RGeS Sk
B AR E pH (H LR R KR st %
DL T3 Ab R, miA DL & & 2 & E AR
REAR AR DL T2 AC BRI A, 2l O it P27 4k 2R B il
B IEKERE P RFRLELR TR TI
REFRAL . 27 bR, BOKRFEFFBC bb S A | 3 40 AL
SRMC LR 2, AT S5 E L e I e 12
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