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Value-taking of livestock and poultry excreta factor in China
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Abstract To explore the reasonable value-taking of different livestock and poultry excreta factor (EF) and assess the
resource of livestock and poultry excrement resource in China, the related conclusions of previous researchers are
summarized in this study. The results show that the differentiation of value-taking on nationwide is very big. In addition
to the dairy cow is 13.53% ,the EF variable coefficient of other livestock and poultry ranges from 16. 18 to 40.02. The
EF variable coefficient of value-taking based on regional research is also big,e. g. the EF variable coefficients of pig in
North China.Northeast China.East China,Central south China and Southeast China range from 28.31% 10 45.88% . This
is mainly because of most researches quoting other’s value without discrimination, the lack of reliable data based on
experiment and averaging of others’ values without any reasons. This review quotes reliable values and data based on
experiment, determines the EF value of pig, dairy cow and layer by six regions as well as its” population structure,
determines the EF value of draft cattle, beef cattle, broiler chicken, duck and goose by six regions, determines the EF
value of sheep.horse,donkey,mule,camel and rabbit in nationwide.then obtains a group of most reasonable EF value.
Strengthening the research to establish an integrated standard of EF value-taking is proposed in this review.
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Table 1 Summarization and differentiation analysis of previous researchers’ EF value-taking

in China from 1997 to 2015 kg/d
. " 4 B A ﬁiﬁﬁ: . 5 LS 4 P Fﬂ?—"% " g fs
Literature  Pig Cattle Draft Beel  Dairy Sheep Horse Donkey Rabbit Poultry Broiler Layer Duck &
cattle cattle cow . mule chicken goose
[8] 5.67 41.00 60.00 2.66 22.50 0.09 0.15 0.10 a
[9] 9.37 23.84 1.73  14.35  8.47 0.16 0.07 0.07 0.16 b
[10] 5.30  30.00 2.60 0.12 0.12 0.13 ¢
[11] 5. 30 27.67 21.10 53.15 2.38 16.16 13.70 0.11 0.10 0.15 0.11
[12] 5. 80 41.00 60.00  1.35 8.50 0.13 0.15 0.14 a
[2] 44,67 2.38 19.04 16.58 0.11 0.11
[13] 3.50 23.00 45.00 2.00 0.10 0. 10
[3] 9.25 34.99  34.99 41.10 3. 60 13.90 7.68 0.12 0.10 0.15 0.12
[14] 0. 87 5.90  5.00 0.15
[15] 5. 30 27.60 20.60 53.20 2.40 0.10 0. 20
[16] 5. 30 27.60 20.60 53.20 2.40 0.10
FEA R 9 2 5 7 7 11 7 5 5 1 8 8 7

Sample

size

SES5 {8/ 6.09 26.92 32.51 28.90 52.24 2.22 14.34 10.29 0.13 0.10 0.10 0.14  0.12
(kg/d)
Mean

PrifE 2/ 1.94 4,36 7.51 9.69 7.07  0.72 5.74  4.72 0.02 0.02 0.04 0.02
(kg/d)
Standard

deviation

SR/ 31.92  16.18 23.11 33.53 13.53 32.63 40.02 45.94 18.04 17.85 28.81 16.66
%
Variable

coefficient

Hra, JRSCH ARG ;b 7 SCHE 7 0. 132 kg/d. #8240, 194 ke/d, AR BCF 25 5 ¢, J7 SR,
Note:a,Only duck for meat in the cited literature; b, 0. 132 kg/d for duck and 0. 194 kg/d for goose in the cited literature.mean value is

selected here;c,Only duck in the cited literature.
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Table 3 Summarization of previous researchers’ EF value-taking on pig,sheep and poultry for different regions kg/d
AN piEakis
Pro'v?nce. ' ‘ ‘ b i 5 (EE=:L] ‘ »
X (Municipalitis %% ES (S ) A Whether TUE Sk VR Sk
Broiler Duck &
Region and Pig Sheep  Poultry Layer take rearing Source Literature
chicken goose

autonomous period into

regions) consideration
& 3.03 a 0.16 2 A AR X AT 4 45040 (2]
C ) 3.40 a 0.17  0.12 b 2 CIPNENENTET S & [14]
o & 0.12 7 CIE 3 [17]
North | 3.93 ¢ o S [18]
o Jent 8.41 2.94 0.1 0.12 0.134d b AN AE A X 4 4 [25]
China Jtse 5.76 3.01 0.06 0.12 0.1le AR AR [26]
e 9.08 2.51 0.08 0.14  0.12 Kk A FEAS X [27]
NEEH 4,00 1.50 0.10 A NES [28]
& 3.51 a 0.09 P i AAS X AT 5 B3 (2]
&) 4.10 a 0.10 0.18 eb b= B X 0] 5 £ [14]
il & 0.18 i CE 3 [17]
Northeast  (J5) 5. 30 2.38 0.10 15 0.11 N CIPNE| N & [29]
VL 2.90 2. 60 0.07 e CIPNE| N5 & [30]
BT 5.85 2. 60 0.48 A IPNE| NP & [31]
T 2.57 a 0.15 = T AAS X AT 58 5048 [2]
&) 2.97 a 0.15 0.22b = B X 0] 5 $ [14]
& 0.22 7 CE+ 3 [17]
g 2.10 2. 60 0.01 15 0.0l e K CIPNE| N & [32]
w () 5.10 0.15 e 08 f FNes AR A X [33]
;;t T 2.07 3.29  0.07 Rt HIPNE [N €/ [34]
N LR 4. 86 2.43 0.14 13 0.16¢g 2 Sz [35]
China 1.09 2w [36]
DN 3.40 ¢ = S [20]
TR 3.76 ¢ = S [21]
% 5. 67 4. 80 0.09 .15 0.10 i AR A X B [37]
2R 2.97 2.23 0.22 .15 0.15 AN CIPNE| N & [38]
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CIGINES) PRk
A PrO'ance‘ . \ i i 5 1 7 1 y o
Hi X (Municipalitis %% E o Bk F XY Whether HU(E Sk 5 SR
Broiler Duck &.
Region and Pig Sheep  Poultry ] Layer take rearing Source Literature
chicken goose

autonomous period into

regions) consideration
&) 3.24a 0.12 & i AN DXAT 5 B0 [2]
o) 3.74 a 0.12 0.06 b = PN N € [14]
iﬁml C) 0.06 7 3 (17]
7 6. 45 1.00 0.11  0.11 Rt AP AR A X B [39]
south PP 5.30 2,38 0.10  0.15 R R KR [40]
e 3.74 2.38  0.09 AN AR A DR [41]
) 2.97 a 0.12 I A AR X 5 £ dE [2]
&) 3.57 a 0.12  0.06 eb P BEAAR XA S g [14]
[LLiNE] &) 0.06 % CIE$ 3 [17]
Southwest i J 7.00 2.6 0.08° 0.15" 0.08" RE JEES [42]
v | 3.60 ¢ & Sz [24]
i 5. 30 2.60 0.10  0.15 0.11 AE BTN ARA X B A [43]
&) 3.14 a 0. 09 2 [P E 2 €T [2]
[EEl4 (x) 3.54a 0.10 0.18 b 2 BEAA K S dods [14]
Northwest (J&) 0.18 i CIE 3 [17]
Hk 2.79 1.64 0.01  0.01 2 A AR A X B8 [44]

T o, JUSCHE T SCHRCL7 DR PR T A BEANAE R 3 A I 30 69 HE i 2% 2805 1 TR 30 I B 3 3045 s b ISR P8 s o0 ABFFE 4R JRUSCIR 7 7 HE AN 4T
U 3 A>3 ¢ HE 2R K ) R AR 2 A 5 L SR G s e JEUC AN s £ JRUSC N 3R A 5 g JEUCS O 0. 13 keg/d, #8554 0. 18 ke/d, 1t

Ab M = I

Note:a,the data in original paper is based on weighted average of nursery,fattening,and gestation period of pig,according to reference[ 17];

b, the original is poultry for meat;c,the data in this paper is calculated by weighted average of nursery, fattening,and gestation period

of pig;d,the original is duck;e,the original is duck for meat;f, The original is poultry for laying;g,duck is 0. 13 kg/d and goose are

0. 18 kg/d,mean value is selected here.
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Table 4 Summary of previous researchers’ EF value-taking on cattle, horse,donkey, mule and rabbit for different regions

kg/d
NS I
Province ) 57
B4 WA P LS i
HiIX (Municipalitis 2 ) % Whether A K U5 Sk
Draft  Beef Dairy Donkey
Region and Cattle Horse Rabbit take rearing Source Literature
cattle cattle cow . mule
autonomous period into
regions) consideration
CN) 37.99 a 2 i AR X 0T 52 A0 [2]
(F) 23.02 46.05 a 2 BEAA X AT SRR [14]
1t (K 22.10 & LIE R/ [17]
North dbmt 34,98 59.90 P HLA AR AR X [25]
China B[ 22,19 39.45 Y5 [26]
|4 34.99 34,99 41.10 13.90 7.68  0.12 CIPAE N & [27]

WEEd 20,00

15.00 15.00 A [28]




9% 5 2SS . b 2 R A 1 HE T R B 7
FAED
A (XD R/
Province (B
M X (Municipalitis 4~ B m %L-F = I 7 Whether R A U5 SCHk
Region and Cattle Draft Beef Dairy Horse Donkey Rabbit take rearing Source Literature
cattle cattle cow mule
autonomous period into
regions) consideration
C ) 22.67 39.53 b A AR X AT 58 5008 (2]
& 22.90 22.67 48.49 a b A AR X AT 58 508 [14]
o 21.10 E CIEE 3 [17]
A (F) 27. 67 53.15a 16.16 13.70 0.11 A X B 3 [29]
Northeast
BV 30.00 B A X R [30]
BRI 39.35 b P S [19]
HAIT 30.00 IPNE| N &/ [31]
(F) 38.11 a = HTA A XAT 52 504 (2]
(F) 21. 90 46.84 a P MAAR XA HEHYE  [14]
(F) 23.71 7 CE 23 [17]
& 48. 00 AR AR X S 4 [33]
IR S 48. 00 0.15 A X B 4 [32]
East frog=s 48. 00 0.20 CIPAE | N &/ [34]
China 1L 17.78  41.6 P S [35]
LI 40.57 b 2 S [22]
LI 0.37 = S [36]
W7 35.00  40.00 0.15 CIPNE I N &/ [37]
7R 21.90 23.71 46.84 0.13 CIPNE N &/ [38]
I 12.81 a = A A AR X TT S8 B0 [2]
CN) 27.63 50.99 a = A AR X ] 58 5008 [14]
I 23.02 Ea CIEE 3 [17]
e Al g 17.22 32,67 0.12 IPNE N &/ [39]
Central
outh bON] 36. 10 P S [23]
Il 53.15 21.10 53.15 FIPNEIZ N & [40]
7 21.77 7 S0 [45]
ik 27.63 23.02 50.99 16.16 13.70 ¢ 0.11 GIPNEIZ N & [41]
o 38.11 a P AT X ] 5 4504 (2]
A ) 21. 90 46.84 a & BEAA KA S geds [14]
v (F) 20. 42 75 CEE3 [17]
Southwest
R 35.00 35.00 35.00 15.00 0.15 Rif [42]
FwIK 30.00 30.00 30.00 0.11 FIPNE [N € [43]
(I 26.35 a 2 A XA S [2]
B[ G 17.00 31.39 a b BAAX RS [14]
Northwest (J&) 20. 42 & QEF 3 [17]
Hfi 40. 00 b IPNE| N & [44]

T s, JESCHE T SCHRL L7 T & ORI MA 3L 2 A4 i 390 7y HE Tk 2% B0 4 55 0B X940 45 5 b, 55 TR SCHE ORI 2L 2 A~ i 30 Ay HE i R Hode ) 5%
WA Y3815 5 ¢, JRSCR T,

Note:a,the data in original paper is based on weighted average of replacement and lactation period of dairy cow,according to reference[ 17];

b,the data in this paper is calculated by weighted average of replacement and lactation period of dairy cow;c,the original is donkey

only.
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Table 6 Population structure of commercial-scale husbandry pig and dairy cow %
¥ Pig P34 Dairy cow
T 57 B B FRiELS " it e Fh 4 44 ¢ i b
Feeding stage Population structure  Proportion Feeding stage Population structure  Proportion
Ui RER 18.4 W L 39 4B 4 6.4
WHE W A 5 17.4 W 4% 301 2 6.3
/Wit 35.8 RS "R 14.4
53 15 W L bR A 2.4 FREH F 4 11.9
25 M BB 2.3 AN 39.0
G T 0.6 FEgEt 6.6
H e HNCH 53.7 T34+ 7.0
T A
A 0.4 WL 47. 4
G 8N 0.0 /N 61.0
N 59. 4 it 100. 0
WE PR BE A 4.7
U W g
/NI 4.7
AT 100. 0

HEa . ZHSCHRC17]5 b, S IR SRS T4 A% 210 000 3k ¢, 1A 47 FR A BRI T RE R RE 4= =3 000 ko

Note:a,refer to [17];b,the scale of pig farm is more than 10 000 slaughter quantity per year;c,the scale of beef cattle farm

is more than 3 000 basic female beef cattle.
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W . E AR TR S LIS [ M X0 A% 4 A
BRSS9 ) M R AR BRI (3R T R X TR 4
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Table 7 EF value-taking of pig,cattle,broiler chicken,duck and goose by different regions determined in this paper

TR RS KAZFPRELE 1Y
i B & SCWE According to population structure Not according to population structure

Region 1 e " we  mm ame BT AW mm
Pig Dairy cow  Layer  Draftcattle Beet Broiler  Duck &

cattle chicken goose

Ei<hld Bufti/ (kg/d) Value 3.48 37.99 0.16 23.02 22.10 0.12 0.12
North China 5% Source [2,18] [2] [2] [14] [17] [17] [14]
A It/ (kg/d) Value 3.51 39. 44 0.09 22.90 22.67 0.18 0.18
Northeast S P SCHR Source (2] [2,19] (2] [14] (2] [17] [14]
14 Buffi/ (kg/d) Value 3.65 40. 09 0.14 21. 90 20.75 0.18 0.19
East China ik Source [2,20-21,35] [2,22,35]  [2,35] [14]  [17,35] [17,35] [14,35]
i It/ (kg/d) Value 3.24 39. 46 0.12 27.63 22. 40 0.06 0.06
Central south g Source [2] [2,23] [2] [14]  [17.45]  [17] [14]
74 i UM/ (kg/d) Value 3.29 38.11 0.14 21.90 20. 42 0.07 0.07
Southwest Sk Source [2] [2] [2.42] [14] [17] [17.42] [14,42]
Pk HUfE / (kg/d) Value 3.14 26. 35 0. 09 17.00 20. 42 0.18 0.18
Northwest SCHk Source [2] [2] (2] [14] [17] [17] [14]

T 07 09 A PR R MU A T2 ST A G 3G B AT X PR 2 A PR S T o [ Rl B 2 ARl RS T RS K R T
ST AT LA A A X S (7] 45 35 499 5 00 50408 o VR Sk (3 3 ISR ) HEAT T ICA B 2 AN 30 2 A LA B R R Sk A kit 2R OO

WM.

Note: The data of pig,dairy cow,and layer is based on Linyuan,et al. ,[?J,the data of draft cattle,duck,and goose is based on Gengwei, et

al. (1), the data of beef cattle and broiler chicken is based on Institute of Environment and Sustainable Development in Agriculture,

Chinese Academy of Agricultural Sciences ), according to the data obtained from field survey in literatures ( Tables 3 and 4) to

update EF value in different regions,take the mean value if it has two or more source literatures.

E LB IR BB e Rk A B BEAT HE
Z By R

5 R SR I | R B = |
H R AR 2D 0 5ok e 2 HE T R B S 45 R, HUBE
e E TS — BUE . X HE R SR S A
29 B SCHk, Horh 2/3 19 BOMEE R T 2. 0~
3.0 kg/d(FE 1 sk 4, Hrh, 28511 T ¥ 7 ik
UV BUE  HBUE BRI R R R T IR A 4
7S B AR AE 5 AR 8 A A5 A S I AR S R
T AR B AT O B R AR B 2R HE T R Bk
2.25 kg/d(R D, XTHHM REBUREILA 12 5
SCHR, AT 9 G BUE AL T 13, 90~19. 04 kg/d, 43

2.2.3

R E AR 16, 16 kg/d, KREB > SCHER
W B 92 A E — e Xt T AR BCRCME BT OR  Ak AE
HEFEY 13,9 ke/d(F 8), HH{. i JC AT A X 8% BE
He Wt R BCGHEATOESE . B T A 9% 36 A /R T 7E 500 kg
PAESY 5 R A A AR i R & A G L O HL SRR
A3 A A TR PG G b X, B DA R T H e A X £
FHZEHE M 2R B0 2 9% 56 1 HE M R 80 K H e b
17 kg/d, JRAEHT ST 0 G 26 08 04 HE i 2 502
fHER 0.11 5% 0. 12 kg/d. HHRBE KL A, HE
SRR AEVT A R T S bR A, HOR TR N
AR, D A T R FH SR A8 A A M 4 AR
FHE T 2R 40 2k 0. 37 kg/d,
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Table 8 EF value-taking of sheep,horse,donkey,mule,camel and rabbit
by nationwide determined in this paper
Bl & ek * 5 o B % B i

Value taking &. Source Sheep Horse Donkey Mule Camel Rabbit
Bl / (kg/d) Value 2.25 16. 16 13. 90 13. 90 17.00 0. 37
Lk Source [11,35-36,42] [11] [3] [3] [14] [36]

T < S 8 4 R 2 TR 4 R LA 5 o S e ke U5 Sk v 9 T R BB B 1

Note: Population structure isn’t taken into consideration in this table; Taking the mean value from source

literatures as EF of sheep.
3 @ = S8 R HE R BCBUE B bR HE RS . R R #I A S
=A

3.1 EEHttRHNESESMARKES
BENAEMRESEEMAE M N ERK
W DR RT R AR A B 3 A N T L — s A
T S5 M X S R SRR A . R EDE AN R E, 4 i X
22 AR K AN A 75 & 1 1) 95 R ASE 22 S AR K. HiT A
TF T P ANAT 35 /0 19 SR R /53038 8 i b, DX AR 55 By
BOrf 2 HEM R 20 YRR MEXT B & 0 HE R B 1T

K B
3.2 HMABEAALSHESEEARARLER
1 B

AT BTN BUE 22 B0 51 A A SR 5
FH S 3 A5 ) Kt 45 /0 s e A% 3 U 5 LT BEAS
S 531 o AT W R T LA A0 il A g R B4R
A TR HEAT A P U T B R s R AR
Ko AR Z R T4 E X B W58 R 2 8051 AT IR
AR DB o AN [ XA IBC{EL J R K JC VR AR A 3l X 1Y
AR SRR DL . XA L BRI B B 2 Y
Ty R HRIE L (H SR 22 57 K 2 BORaE i vl {5
JEAK.
3.3 WHRHBERITERMTE

AW SEAETT AT 0 S Atk B X 7 & R R
TE £ M DX 2518 37 B Be 2R A7 R GE 098 5 5L 4 X
B & HE M A OB AT I IR BT O AT A 4 G
AN B K00 o T AT 7 8 R AR R B AT 52
AR HAA M R AR R Y i R R
6 /> Ml X 45 75 ol A 4 A MR X B A A TR
G 3G 4 HE i 2R R 6 A M DO X 3L S
TR B AN Gt 4 [ BEAT T U .
3.4 RE

SO 558 B 8 2 A B U R VAN A BT T L el T —

WFFE & 51 HEME 2R BOBCE — 5 255 X e 4% i IX
WU B AN BE 42 4 ) 8 — BUMEL 8 ¥ A 260 i T 2 K
FIHH A TER R .
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