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Abstract

The quality of organic fertilizer is greatly affected by seasons. In order to understand the distribu-
tion of basic physical and chemical properties, nutrients, heavy metal content and bacterial resi-
dues of livestock manure and organic manure in different seasons, the nutrient indices such as ni-
trogen (TN), phosphorus (P.0s), potassium (K:0), the heavy metal components such as zinc (Zn),
nickel (Ni), arsenic (As), lead (Pb), chromium (Cr), copper (Cu), the mortality rate of Ascaris eggs
and the number of fecal coliform bacteria in cow manure and organic manure collected in different
seasons from a typical cattle ranch, farm and vineyard in Yang River Valley were studied. The re-
sults showed that: 1) The pH value of cow manure was highest in autumn, which was ranged from
7.06 to 7.37. The moisture content of cow manure was more than 80% in all seasons. The moisture
content of organic manure was less than 30% and was highest in spring. 2) The nutrient contents of
cow manure and organic manure were in the order of K0 > TN > P;0s. The total content of nutrient
was highest in autumn. The total nutrient of organic manure was lower in winter, spring and sum-
mer, which did not meet the relevant national standards. 3) The contents of Zn in all samples were
above the detection limit only in autumn, and no Cu was detected in four seasons. The content of Ni
in cow manure was highest in summer. The contents of Ni and Cr in organic manure were highest in
autumn. The contents of As and Pb were low in all four seasons. The contents of heavy metals in all
samples were not exceeded the standard. 4) The mortality rates of Ascaris eggs in all samples were
100%. The fecal coliforms in both organic manures were less than 70/g, which met the national
standard. The fecal coliforms in cow manure in spring were huge, reaching 11,000/g, and needed to
be treated before they could be used as manure. In conclusion, variations of seasons not only af-
fected the content of components in cow manure, but also affected the quality of organic fertilizer.
The results of this study provide references for the improvement of organic fertilizer production
technology in different seasons and the selection of fertilizer for crop cultivation.
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FHREH SRR BFFRMRBE K. ATHRESERELAIENEABUER. 70 E€RSERER
TR EH LA AL, SRS AR BT R KR EREN A R4
F R FEANEF FIE(TN) BE(P205). # (K0)FFF 21817, £ (Zn). BR(Ni)- #f(As). #(Pb). #&(Cr)-
FA(CH)MEEFESERS, URMRIIET R, R EHRESE R E FLET =N RB 0
BRERH: 1) FBEKSHPHER K, HN7.06~7.37; FFEEKEEBHKT80%, HHIEEKERY
NF30%, HEFZGKERR. 2) FHREANESTFSSEHEZEDEINK.0 > TN > P.0s, B0
ERFRR, AIENBRTELSE. FEFENEFRIK, PMFEEFMERRHE. 3) £FFERIAEKS
Znf) S BAERNLU L, ENANFFTAZHREN D Co; 4PN SEERFNERE: AHIEPNI
NMerZF BEKFRE, AsTPbEBENNFTHEAD, IAEINESRE S B RER. 4) AL
R R BRSET- R IEF(100%; FMANIEHIANRERLEL N T7040 /g, FEERAME, B4
EFEFHORAEFLREER, 2511,0007 /g, FELEATUMENEEER. 2 PR, FHE
WA AP BRI SR, ELHWEHERRRE. AFANSRTAAREZFIEHLE>LS
Bt EUMEREREERISE.
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1. 5|18

BE I RA A E RS IER, B &RMEANEAES O FEIRL AL 375
FHHREMO[1] 2], BEIMAHIEAAT LA FIH A ZEM LR, 38 7] DL 5%, B0 IE i FH X 36
Bt o faE (3] [4]. AHRTESERRAE =, &&EmE &% M (Cu). FA(Cd). ffi(As). FE(Zn)EhE
TCE ISR LASG A5 ek [5], T & @XM E T R BURIFHE RHHEMEF S EHRENELRE6] [7]
(8], SEEBIIBMEHIRMANIEKIEHSER IR ESR RN EENR, WS RHELSBNE
B, I 3t A 438 B 43 R ¥ Y JOB AR KU NI [O] [10] [11] [12]. B & IMFEE &8 & = Hbs O N
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WIS, B NS S A R [13] [14] [15]

HERTE &SRB AANALR S T 2 B . — BB, X B &I AP E 4
JEBIG TS F Asy Pby Cry Cu. Zn. Ni[16][17][18][19]. Z=HHEZE[14174EXF 20 NE T & B FE{HIE
DE BN RBLA-2 Cus Zn BFREN 9.6%. 3.8%F K[ EILX & & RE RS L ELE S =
REFL R ORI, BEIEE T TN, P,0s. KO & ER S, AVRS RS, H Cu, Zn FHEEESEH
Fro RN BEEIEMEAVIENESBES B2 EEEERIE. FERKKT . EIHE 20 EX LY
BEAAIEESRES BN AR RN, FEA4HEN Po M Cr SEREEENE. WS HR21ES KETT
A FE AT WIS BT ESRAE ST, I Zn A Cr 8 EAEKER B .

AR 7K BT L (R — SR ST, IR RS A28 )2 7 G Tl 45 A R B B LA AT [22] 0 PR RI/K B ZE AR
KR L Rema s T K BEIK B, S mastd & FT /K PEVR S AR K K I TR [23 ] F2 IS A=A 55 [ 24 17E X I
TN [ B 23 7K AR B 4 S T Y A e P R B, B4 20 AR VETRTAIE Pb Al Cd 1 B35 — BT Hh K i
PR T [251TE PR IR B & @ A 5 b R IR KRR ZVIRY F E 48 Cd. Cr. Cu. Ni. Pb #l
Zn E P HME S B 0.34. 59.91. 30.64. 30.85. 39.51 Al 129.27 mg/kg, M #rEHEA Cd. Pb F1 Zn
FERIFEE NS, Cry Cu Ml Ni FZoRE T AR i, & & FRGE S s Je i £ ZRF
o WA EHUIEHIRFR TR YN &, T &, R ] XI5 G i T B 152 3
BRI, PRI A LA =2 LA Y, b A T 2050, BA AR R &5 2 2
ANTRV T U AR EOR) B 20 PRI K o

WA AR A IR SEA PR BT R . 375y EERURIEHRRIE O, AT
FEHAT B AP RICF A B TG RI A, (Rt ol FEIRAON.. BRI R . A AR T ¥
TR SR IR AU (A LA SNt 2 2R 3t . RS 7 (1) 2= 264G HLIE A 0 465 Tl 1) A 3 HLAEAE
RS, @A R R SEA R pH E. &7KZ%E . TN, P,0s. K,O0. Zn. Niv As.
Pb. Cr. Cu WM& ELSIERREATEN, BIE 7 EEMRIRA, AFEZE S84 2 /G P& % 5
DA Z X B 435 2R 35 A LA AR 72 T2 R B0 S A O 3R L 525 K4

2. RIS
2.1. HMRESLE

AHIFIE 4 AKAERL, 70 A AP IR S TR IR AR O (A 7L A SR 46 AR . BRI AR ) A 3%
AHUIE S 5 & e A= S UL, SREERT TR K Z=(2018 4 9 H). £Z=(2018 4F 12 H). HF(2019 4 3
) HZFQ019 48 6 H), BRSO R ZG B, AR SEHE m RE B b b R =AML, IR A
KAV THEBEAT S A HURE o R AL IRV TR 1] S 06 3 5 TN 4 C kAR vh 2

2.2. EmNES ST

B I AU RIERBR L (pH ) I E R AR s B /KSR A RV T%: TN B9 E R
Bl AR PV A 25 S0 O3 BT PyOs (KIIIE R AR B 3, KoO IE R KIEE i Zn,
Ni. Cu HJIIE R H K@ R TR 66 ik, Pby Cr BN R A R T 2O66HNE,  As fIINE R IR T
FCICUER[26] [27] ¥ Ak B I 5 SR LM A iR I6 A 2p BS 15 FRVA [ 2810 A b AE M A vl i~ 4T
MURE I 75 AT o B 2

23. B/ EST
SCPEAEI N 3 ASTATRE AR, TR RE g R S RN TE S THE ] Excel BT HEAT AMER
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3. ERESH
3.1. KB EP pH EMSKESHT

pH M AIE /K R & & FERN A E BB IR FR[12]. MYTTEMR TN pH EE N IEH A K, H& R
YA E CEER pH E, 4RZHGEDIEE KK pH ETE 7.0 A4, KR 3 LA HUIER pH 4
ARIFHREIER29]. WiF 1 PR, BORMWALAEZE. & d3e. R4 38H HUIEAR 4 1 4= 2 A HLIE A7
) pH AE /354 6.68+ 7.22. 8.20+ 7.97. WFN4F:3E pH (EHI KT 6, H-5H AN 7 AH LLEUE S /IN30] [31].
PRITFIR =1 [30]7E 2019 SE R T & B IME 2 0% m it 78 Hh A5 25 19 pH {0 7.82~8.85. Song [31]
SEAE 2014 4F 6 T HEAR AL F 56T & 8 3% v 77 40 RS M I A Rl 5 2R S5 0P 2 pHAB N 9.54  ARHIF T,
P 2E A VLR pH EINTE 5.5~8.5 aE N, & A VUEKEZ s CEPLAEERL) (NY525-2012) [32].
PORW A, &R RGP FE VB ZR Y pH s, 262 7.06. 7.37. 8.41, Fi%H 4
FHEPAER pH [EAEE T E, A3 8.22, 4 FMAFAE WL T pH E43 78 6.95. 8.09, Z4FH#E
PFUBKIH & T2 B85t A28 pH (B, AF TR, EKFE. &5 5. HF, %
XA WL % T 208 40 260071 pH M2 I 7.22. 6.92. 6.96. 7.06 #E 4 8.26. 7.93. 7.93. 821, 4
AFeE T 1.04, 1.01. 0.97. 1.15. Hrr, FIENHAHULH] & T2 4350 pH 5@ RO s W] & .

Table 1. pH value and water content of cow dung and cattle manure organic fertilizer

F 1. FERFEBHER pH EFISKE

TiH pH & BIKE (%)
= 7.06 83.95
e 6.72 84.85
LU e
£ 6.69 81.11
S 6.97 80.03
Tz 7.37 81.87
P& 7.11 82.97
g it o5 2 3%
= 7.23 81.08
CES 7.15 78.06
= 8.41 10.88
L ES 8.05 5.50
R FE PR
BEE 8.12 27.29
H= 8.20 3.15
E 8.11 7.64
LES 7.81 3.44
4 [ A= 2R AL
K 7.74 19.00
EES 8.22 322

B HE A AR A S K R B R A LAE T AR, A= SR AEHERE R (1 57K 30N 59.8% N 14 B i =i
JE RO [33]. BOAH WA FL AR 35 it 4% AR 35 R A4 3 WU A0 4 [l 25 356 HLAE IR 35 5 7K 26 03 i) A2 82.49%
81.00%. 1.71%. 8.32%. WHFPIZEIEE /KR KT 80%, (EHEALHT alBEATAHMNACEE, JDHEH, 5K
BT 60%. Choi [34]5FLERT AN [F1Z= 4 iy 1 BE2F 7= & AVRR PRI 50 o ksr I 38 4= 26 1 5 K 2R 83.5%,
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EARGIG R R A HUAE 5 K R38N T 30%, S5 A HLAE I E AR ECE HLAERL) (NY525-2012)
[32], RPZAE3E MUIE I 46 T 20 B /K Z M BRAR SRR BT . R4 25 A HUIE AN &) [ 4= 2 A HUIEE R S
IS K AL w73l 27.29% 19.00%, FEAZERIE ZRI) EKBREC, BITE 6%LA N . FERFREK,
R EA R R 3R AN A1 S K BB AE AN R BT I 2

3.2. 4FEEAB/HMEH TN, P,0s. K,0 FEB5HT

BEIMELAIIEFEHEER TN, P,0s. KO %R, REMEKEBENLTRNER TR, Wi
PN T RFEE R R L E IR . a3 2 R, AFEZETZEIER TN, P,Os. KoO A S EERE K. W
WL FE AR R I FEE HUIE A ) [ 4= 26 G MUIELEAK TR BB 355 20 Sl /2 7.40%17.07%- 6.84%
9.58%, L CHVLIEEL) (NY525-2012)RE 17250 KT 5% MIARHE[32]. 4 FifEEA R, HE. BF
TR BIINT 3%, AN AR dE . 1E4ZE B ME RN, Yo7t & 4 300 038 0 38 T PO 7L 435,
TE 2% AR T o B8 S s g 2% 2R 3 s i LBl E AT T . nT DUB S i@ | RS IR 4, ok
REANUERIFE D S 8[35]. 24 FA HUER S5 T 25 8350 1P BRI mRORE L BB &,
M 1.42%FE R 2 2.43%; TERKZERS IR IF & R 7.24% 58 M 2 8.21%; TEHFEME FMH 8355 1)°F
IS EA K, 25 0.96%. 1.79%FFKZE 0.64%. 0.98%.

Table 2. Contents of TN, P,Os and K,O in cow dung and cattle manure organic fertilizer (unit%)

F 2. FERFEBHALF TN, P,0s5. K,0 BE(EAI%)

i H TN P,0s K,O syl
M= 0.25 0.03 7.12 7.40
o L& 0.36 0.03 0.14 0.53
LR Re e i
K= 0.25 0.02 0.30 0.57
IFES 0.80 0.04 0.57 1.41
W 0.25 0.03 6.79 7.07
P& 0.61 0.03 0.25 0.89
Wt
5z 0.35 0.02 0.44 0.81
CES 0.52 0.08 1.57 2.17
7 0.20 0.02 6.62 6.84
L& 1.71 0.04 0.48 2.23
R4 PR
5% 0.07 0.01 0.48 0.56
CES 0.41 0.02 0.67 1.10
*= 0.38 0.05 9.15 9.58
N ) &S 1.94 0.04 0.65 2.63
4 Il A 3R AL
7 0.17 0.02 0.52 0.71
CES 0.08 0.01 0.76 0.85

TE: TN, P2Os. KoO 2P AIREE PR W W& R,

HERE. &F HE BE, X EEH & T 284525 TN SE2 5 0.25%. 0.49%. 0.3%-
0.66% AR 0.29% 1.83%- 0.12%- 0.25%, H, ZZEEFAVALS] & T2 438 TN 'R
RECHH L, FEME N TN S8 T SN FENT 4 IS4G VAL H P05 & | EUIK, 7 0.01%~0.08%
Z 8], 251 PyOs & BB WA s 7E S AN 1T A HLIE R & L2008 438 K0 S5 I 6.96%-0.20%
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0.37%- 1.07%VH%EE 7.89%. 0.57% 0.50%. 0.72%, ., FkFE. &% HEEAEHIES K0 FEH
bRyt m, REMREBCREHE, EFEMAVIES K0 & &/ FNE.

R RANIES, =MEFRITENEEHZ D508 KO TN, P,0s. HE (211 TN P
TR PO FHE RN R SR8 KO FHEGREEZEHTFET A, FftSs &
AR EEAF R E R E 210 K0 iz, Bk 38 & 3 M1 K0 JeE[12] [30]. BOHW LA ISR i
#4FE TN S BAXTNE FN i m. FE 21 EN RS 9437 4 26T A S 8RR

SRAEEFN G ERS: KO SEEKENRG, EFENIKE.

33. YL BHEHESRSESH

N 3 fis, HOR A4 &S RIGAZAVERHE A 4 ZEG UL Zn & & R GEKSE
IHEER I ZE L L, &80 209.8. 83.6. 86.0v 98.6 mg/kg. AHBREASLENYANZT AR Cu.
WO FL A SR 4 AR 36 NI & B AE R = fesr, 70 il 72 32.0. 48.0 mg/kg: I FEA WU %
el 2 A LA A Ni )& SR AERK R fe g 0l 23.3. 25.3 me/kg, 765 N Ni & &0 &, 205052 19.0.
23.0 mg/kg. EVUANZTETIN, FIFAEHLILK As A1 Pb & &I, FELE 10.0 mgkg LR, HEZFEPb 1)
RN AR FEAHUCAE & E A4 2A VUL Cr i & EEKER w2502 45.2. 48.9 mgkg, 1E
A =AZEN Cr T ETE 10 mg/kg AR, H Cr WEBREEEMNR/DN. EKE. £F, FF, BF, %
H X A PRSI & T 26369 Ni & &2 A 11.2 mg/kg. 11.0 mg/kg. 5.0 mg/kg. 40.0 mg/kg %% 24.3
mg/kg. 10.0 mg/kg. 14.0 mg/kg. 21.0 mg/kg, Hrr, HIE FIEHUER & T 20438 Ni & & KRR
RN, KEMFEFNAIES NI &2 A= H it e,

Table 3. Contents of heavy metals in cow dung and cattle manure organic fertilizer (mg/kg)

F3. HERFEBNIRHDESR RS E (R myke)

i H Zn Ni As Pb Cr Cu
= 209.8 1.5 ) . ) <0.01
- A <0.01 13.0 ’ ’ ' <0.01
Pz 38 X X X
B <0.01 <5.0 <0.01
VES <0.01 32.0 ) . ) <0.01
€ 83.6 20.8 ) . : <0.01
L& <0.01 9.0 ) . ) <0.01
Wim o3 . N .
K= <0.01 <5.0 <0.01
CES <0.01 48.0 ) . ) <0.01
ME 86.0 23.3 1.8 4.1 452 <0.01
L ES <0.01 10.0 3.1 8.8 8.9 <0.01
LG4 A NUE
£ <0.01 14.0 1.6 6.1 73 <0.01
CES <0.01 19.0 0.1 <0.01 3.4 <0.01
M= 98.6 25.3 3.6 47 48.9 <0.01
) L ES <0.01 10.0 4.8 5.8 4.8 <0.01
i [l A 3 A AL
BE <0.01 14.0 1.9 96 5.3 <0.01
FES <0.01 23.0 23 438 15.5 <0.01

P RERAI ZIEAE
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EANER[20] 50N LE & &AL E S BTG &' i h K, FF4FE Zn, Pb. Cr KIS E
N 74.33~2229.08. 3.45~39.98. 8.77~70.50 mg/kg, ®EZE43E Zn. Pb. Cr & & 54 97.83~1502.95.
3.19~28.46. 5.21~39.13 mg/kg. H 42 HEZN Po M Cr B EEZENE L 5AM 4518 5. H
T2 1 HEX R W43 A4 3 AT AN R SR AL AT, KIL Zn A1 Cr & EAEKEN B, 5
AT R — B B F[36] R R R 2 R A A3t st b, il 3)4=38 4 Cu
TN 3~5 mg/kg, Zn FECN 30~50 mg/kge BRIFFIA [ 301700 AL X MUASAY 75 5 3% B 6 FE % 4 F
HE @SR, KB T &ESEE A IR S Zo M1 Cu SRR ERRAN R EERKE, E4
Feh Zn fl Cu S RN E SRS EH . AR E LSS & 022 SN2 F A & & Frd
BRI A F[14]. AURTHTE WTEHARE, B 5O0 & & 3 1 E 4 )8 & 2 3% fil e M4 1 E X
FrUE[16]. BRI, EARRBTFRT, & CAHUEED (NY525-2012)%F As. Pb. Cd fil Cr & &R E L (15
PeA TG Wiz dIbritE) (GB4284-1984)%) Cu. Zn F1 Ni fU& R EEAENIKIE[37]. Cus Zn. As.
Pb. Cr. Ni %5 6 Fhoc & it G S8 20 50 250, 500, 75+ 300, 600 100 mg/kg. FiAFEMEIE SR
TR TARERRAE, 10 B XS AL A P 1) 3648 S A HLIERT IR 5 e, fFa sk tadoll, 153
Bl AR ER

3.4. HERBIRHEERE

FERM TR RO AE TR VPN A HUIC S 0 E AR, 4 nTLAE W, BTA AR AR 1 B B3R
TIEIIAR] 100%. RIH4 LA HUAEAH E 4 2 A VBRI 2R EKFNE TR L, FEMAE
PITERZE DL R o Pidh A28 HUIES K W RS /N T 70 ANg,  CEWAENLIE)  (NY884-2012) 7 Hi 52
AHUIEE KA BERN N T 100 g, B AVLIERE SR G bRiE[38]. WAL FAE R EN M 1E
BHEEKR, 152 11,000 Mg, (EHERLRS 75 Z MR ARG T2, AR ORAE it A HT A BIAH CHRIE .

Table 4. Residues of live bacteria in cow dung and cattle manure organic fertilizer

4. FERGERNBHERZRE

TiH ERRFE(g) W R RAET 2 (%)
= 1100 100
e 4600 100
LU e
£ 11000 100
B 4 100
M 1100 100
gES 430 100
Hodg it %2 3%
£E 20 100
B 240 100
= 23 100
rES <3 100
LA FEE N
£ <3 100
B 64 100
= 23 100
rES <3 100
% [l A= 2 A HLAE
£ <3 100
g 4 100
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4. g

KT T AFF N LA A YR . 74 EEJE SR HE R E R .

1) FrA R E pH (EISFE 5.5~8.8 Jul WY, &AWL E ZKbriE CHEPLIEEL (NY525-2012), WAHL
A3, Ml SR R IS E NUIBAERKR I pH (E i, %) T A= 2 WUIEZE B 2= pH (H e, 14038
BHUERH & T 280 B E e m 2R 2500 pH (. P43 8 KBB4 2FHUIEH]& T Zx 43
R A KRR B, Aot MERESE A3 5 00 2 B b e CRPLIERL) (NY525-2012). Wifh4-354
WU SR FAER T, A FME R,

2) FrEFERIERER ST fm, fFa CAPUIERL) (NYS525-2012)00E it E4ZE. HEME
T, AR A3 R FEA UL T & E IR U RIS B AT A KO0 > TN > P,0s. %42 HLAE
(] 8 T 2AE A ZEMRK R S IR P S AR S IRBCR . EEFME N BRSPS &6
B -

3) FEdn RAMKEER Zn MEEERINLZ b FrAFEARARKIH Cu. PiFhA-2E7EE ZE 1 Ni
SRR . WAAVUEERKZER T NI Al Cr S EEm. Fra AN E S8 R H AR AR AE, PRI
HEJRTT RN

4) BT A FE B HE B I AE T F 0 100% . A HLIEFE i 1 35 K SR 2 (AR A PR
(NY884-2012)Frite, WAL FFAEBFZN IS RIGEIFBREOR, T4 Repk Ak 3] 2 A HUIE

gE LRTR, ARAE DN R RO WUIE R 7R B R & B A g BTN, TR AR R
AHERIEKE, 75, BB EERERGEBEELWE R WK EE, LFMERIANES
JRELT, AZEFE A SEANUEH] & 2R A SR 4 388K 2, RN, =48RS EMIERE
WAFECEUD, AAE R IEE IR BT 0 & 2RI

E&WE

AW F 52 B E ZK A5 G #1596 FERNRE K& 101(20172X07101003) g i A FE AR 45 9 %
T %5 4:(2018MS051) ¥ B

&E ik

(11 EK, BBE, IWEE, &, FAW. EibhX AR & & 8 E P EL R R E SRS, R TSR,
2015, 31(5): 261-267.

[2] BAZEZs, BEAZE. RERIEES B IAIFR0 S S R[T). HE AL, 2012(1): 80-86.

[3] &M, P34 3 m RO B RCE LR, B 5 A1HT, 2017(8): 122-123.

[4] XEAL, kb, LRI FIHEEAE =S EVUIERIGHTF 7). BHEER, 2008(10): 74.

[5] M, FElk, K, MR, 2B LHEELNIRAE & IME 0 58 AR E [T, ARk TR,
2007, 23(11): 229-233.

[6] Wang, H., Dong, Y., Yang, Y., Toor, G.S. and Zhang, X. (2013) Changes in Heavy Metal Contents in Animal Feeds
and Manures in an Intensive Animal Production Region of China. Journal of Environmental Sciences, 25, 2435-2442.
https://doi.org/10.1016/S1001-0742(13)60473-8
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