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Analysis of compost material variety and physical and chemical properties based on factory enterprises

XU Junxiang, SUN Qinping, LANG Qiangian, LI Yufei, LIU Bensheng, LI Jijin"

(Institute of Plant Nutrition, Resources and Environment, Beijing Academy of Agriculture and Forestry Sciences, Beijing 100097, China)
Abstract: To improve composting efficiency in organic fertilizer enterprises, an investigation was performed in 346 organic fertilizer
enterprises in China, and the physical and chemical properties of compost material samples were determined from 2017 to 2018. A total of
523 samples of composted raw materials, including animal manure, crop straw, garden waste, vegetable tail, by—product processing, and
kitchen wastes, were collected. However, horse, donkey, and mule dung were not collected. Compared to the total nutrient content of animal
waste 20 years ago, the content was 27.4%, 8.2%, 1.7% and 26.9% higher in cow dung, pig manure, sheep manure, and chicken manure,
respectively. The N/P of animal manure was lower than that of straw. In the past 20 years, horse, donkey, and mule dung have not been the
main composting materials. The total nitrogen, phosphorus, and potassium values of cow dung, pig manure, sheep manure, and chicken
manure showed an increasing trend. There was a significant positive correlation between N/P and C/N of livestock and poultry manure. The
appropriate N/P could be obtained by regulating C/N during composting to reduce the soil phosphorus accumulation.

Keywords: enterprise investigation; compost materials; material variety; physical and chemical properties
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Table 1 The category, quantity and sampling area of materials

4“3 Number i Category Hdt Quantity FAEHLIX Sampling area
1 -2 Cow dung 46 INAR VL At RIRYE GH1RE AR TP B T A
2 %% Pig manure 38 PARE; NI 7 A AN [ N 1 == I VT B 7 A o =N TR = I A/ 1
SO AR
3 -2 Sheep manure 17 [T R 7 e [ N LT S 00 N 2N 5/ it I = 0 IS R BN E R = N
4 X3 Chicken manure 88 1T/ A, N [N A R 1 = [ 7)1 L 1Y B 7 I 29 A AN B | A
3O IN SIS
5 2 Duck manure 8 I AN N | SN IS
6 ;451 2 Wormcast 13 YL AR BV TIPE A e kst b
7 JKFEFEFF Rice straw 16 VLI SRR RS (BT
8 INZFERT Wheat straw 9 YL TR B 1 AR T b
9 FKFEFTF Corn straw 18 At rdb B IRT CH R
10 JEE 7 Mushroom residue 46 WA VLR AR Abst )i G AT
11 #6425 Peanut shells 7 1IFS
12 el MR 3540 Garden waste 19 W TR LS U RS CHOA TP A Tk
13 B oK FB 3% Vegelable wastes 14 Hf IR At
14 B Sugar residue 18 WA At st LR
15 BERE Furfural residue 14 7R L
16 K (F2 ) Corn residue 9 14
17 K3 Cassava residue 19 WA PG AR LR
18 F&5¢ Rice hull 10 WWZR LT ]
19 KB Rice husk 5 WA DU 2R
20 4 Wheat bran 2 =
21 H1 Bean pulp 5 AR
22 M1 Vegetable dregs 3 WrE 7R
23 HAJK Plant ash 6 WWZR LA
24 K Tobacco waste 19 INZR </ R P T
25 Hi it Alfalfa residue 3 IR
26 M Vinasse 3 AR T3
27 Z#5 Dregs of a decoction 9 = IR LI 7R
28 B K Saw dust 8 PPIINTIE N I IS
29 A Oil cak 4 FNEENIF
30 JEHERR Humic acid 12 1T | o]
31 T Peat 20 AR Abst JBJeE b A UL
32 3 Seaweed 8 7R
33 Al Kelp waste 1 7R
34 D178 Shell powder 2 7R
35 I58% 5% Crab shell 1 7R
36 2 it B P Kitchen wastes 3 TR Am A BV

T30 BN ISORE BT 127, ZOR R i BRI R B UNE G R BN -0.612 8(n=36) .
PCLR ) ALFEVEDRE AT FAMEF K (2B, C/NAR T 20 AYMENE OB EBE B 5% 005 5 3.34%~

AR BEAR AR FEIRSE, RN E RSN 33.3%,

2.2.1 JFURHC/N 5 R B SR A S S A

11.5% (3915 6.48%) . C/N AT 20~30 (1 HEJE 5k
R M T BN 3.96%~7.70% (E Y1 4.97%) .

X} 36 FhHENE RN C/N 5 R BB B 3740 T HH 5 C/N 51T 30 O HE AR IR R BB S 5 0% 0 1.68%~
P (B 2) . B 2 AT, HE AR S0 C/N 5 0w 6.16% (F-YI{H 3.46%) .

1% WHART]
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Figure 1 Livestock product output and breeding stock of large livestock
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Figure 2 Correlation analysis between C/N ratio of compost

materials and total nutrient content
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Figure 3 Total nutrients of animal waste in 1999 and 2018
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Table 2 Materials of physical and chemical properties

i Category HIETOC/% &R TNI%  2WE(P05)/% 2M(K0)/% BB IR % C/N N/P
588 5E Crab shell 13.72 3.20 0.94 0.37 4.51 4.29 3.42
T Vinasse 2831 6.11 2.54 0.93 9.58 5.14 21.21
T Alfalfa residue 43.77 8.24 1.66 1.56 11.46 5.44 17.79
T Kelp waste 30.28 4.59 0.71 0.23 5.53 6.60 6.50
321 Vegetable dregs 38.35 4.48 0.94 1.80 7.22 8.44 12.95
DUSEHS Shell powder 10.09 3.73 0.83 0.55 5.11 9.55 4.36
T Seaweed 32.04 3.39 1.41 2.13 6.93 11.05 2.98

% Jif 5 B Kitchen wastes 42.86 4.49 2.35 1.63 8.47 11.78 5.78
iz 352 Wormecast 22.44 2.29 223 1.16 5.68 11.88 1.79
K (B2 ) Corn residue 33.58 3.06 0.67 0.64 4.37 12.01 15.25
X3 Chicken manure 29.84 2.80 3.01 2.31 8.12 12.06 1.10
222 Vegetable wastes 33.00 2.94 0.64 3.03 6.61 12.40 5.22
27 Sheep manure 24.82 1.82 1.35 1.71 4.88 14.26 1.77
A Oil cake 40.07 3.22 5.06 123 9.51 14.51 0.62

%2 Duck manure 23.44 1.86 1.51 1.20 457 14.72 1.22
FELE S Peanut shells 35.84 2.34 0.38 0.62 3.34 15.46 19.64
%2 Pig manure 31.24 2.30 2.40 1.23 5.93 16.52 1.40
4:4% Cow dung 33.40 1.91 1.53 1.39 4.83 18.41 1.59
M1 Bean pulp 49.79 2.92 1.03 0.71 4.66 21.68 3.56
Bl Sugar residue 42.32 2.79 1.20 0.35 434 2257 20.52
24# Dregs of a decoction 33.53 1.91 1.70 0.73 434 23.12 3.52
JEE 48 Mushroom residue 34.80 1.92 1.61 1.30 4.83 23.38 1.99
KK Plant ash 13.77 1.41 0.88 1.67 3.96 24.38 7.80
MK Tobacco waste 43.07 2.50 1.82 3.38 7.70 2477 4.61
KB Cassava residue 28.75 291 1.52 0.67 5.10 3227 435
FG5%¢ Rice hull 43.13 2.09 1.13 0.66 3.88 32.80 48.80
KM Rice husk 33.30 2.98 2.51 0.67 6.16 37.98 6.40
I Peat 35.07 1.35 0.30 0.55 2.20 42.56 10.02

T AFEFF Corn straw 38.85 0.99 0.26 1.14 2.39 42.98 4.12
BERE 7 Furfural residue 51.57 1.32 2.98 0.82 5.12 48.12 7.69
IKFEREFF Rice straw 40.97 0.99 0.46 1.75 3.20 48.51 2.95
el AR 49 Garden waste 54.63 1.33 0.27 0.56 2.16 53.04 6.31
INEEFEFF Wheat straw 37.70 0.72 0.36 1.63 2.71 62.80 2.92
JEHER Humic acid 37.63 1.49 1.67 0.27 3.43 67.08 47.05
HE K Saw dust 43.27 0.33 1.04 0.31 1.68 155.28 0.98

HE B Wheat bran 45.20 0.14 3.20 0.24 3.58 425.18 0.04

W, T (AN Dy SRR AE - b B s A HEAE N/P A A
T A WU IR E - b i SRR, DR T A AR
JEUREN/P -1 HE AR G R ot N/P A7 I 4, o4 g HE
HEN/P I/ B R AE LI i BB H S L
DLE 8 250 5 OKRFE AT 6 G HE N A 51 156 B N/P
XoF Y A HE R BC 7 B RE W o 8 HE AR AT U C/N 23 51N
15.20.25.30 1 35, 1 & YR 46 N/P 403k 3 fif 7 o

1% WHART]

HEAEAD IR C/N I 15 3805 35, IR-A W0k N/P IRt 22 3
hn, W 2R R ARG M OC R B 0.875 9. AL,
A g VA AR HE AR U C/N FRASSE B A N/P, 458 1 N/P
AT B FE - 49 1) SR A TR RS 2 XU o

3 #ig
Xif 4 [ A HLAEAE 7= Al 364 7 R, SRR JEURFR S
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Table 3 N/P ratio of mixed materials of animal manure and corn stalk at different C/N ratio

EPNTIR = oy
Mixednmiﬁifials CIN=13 C/N=20 CIN=25 C/N=30 CIN=33 The correfeﬁ?o;b]\iﬂ)ijir/df\l and N/P
436+ FOKAEFF Cow dungtcorn stalk — 1.30 1.52 1.83 2.29 ¥=0.055 2x+0.226 2
3%+ FOKREFF Pig manure+corn stalk — 1.06 1.26 1.55 2.01 R'=0.7672
26+ F KAEFT Sheep manure+corn stalk 1.37 1.55 1.78 2.09 2.53
X826+ F KAHFT Chicken manure+corn stalk 1.00 1.15 1.36 1.66 2.12
9 2%+ 1 K A% AT Duck manure+corn stalk 1.24 1.41 1.63 1.94 2.39
FIRAM2 20 a BT RAE BB L. 38-44.
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