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Evaluation of land absorption capacity for livestock and poultry waste in Yunnan Province and development

prospect for fertilizer utilization
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(College of Resources and Environment, Yunnan Agricultural University, Kunming 650201, China)

Abstract: Based on the livestock and poultry breeding data in Yunnan Province in 2019, this study estimated the production of livestock
and poultiry waste pollution in Yunnan Province, including the method of returning waste to the field and the form of land use, to assess the
absorption capacity of land for livestock and poultry waste pollution. The potential for utilization of livestock and poultry waste fertilizer was
evaluated based on the current status of organic fertilizer production in Yunnan Province and the demand for development of agriculture
characteristic of plateaus. The results showed that the adjustment of planting methodology could increase the capacity of land to absorb the
direct return of feces. Returning livestock and poultry waste to the field by composting could further increase the absorption capacity of the
land. The technological level of organic fertilizer production in Yunnan Province was relatively low and its standardization degree was low.

Further standardization and improvement in the technology level of the organic fertilizer industry might be an important mean to improve
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the utilization efficiency of livestock and poultry waste resources in Yunnan Province. The potential for composting livestock and poultry

waste into organic fertilizer in Yunnan Province was approximately 35 440 000 t, and the estimated output value and profit are 28.35 billion

yuan and 4.13 billion yuan, respectively. Combined with the need for development of agriculture suitable to the highland characteristics of

Yunnan Province, composting of livestock and poultry waste into biological organic fertilizer, compound microbial fertilizer, and organic

conditioner can be promoted, and is an important direction toward realizing the high value utilization of livestock and poultry waste.

Keywords:livestock and poultry waste; land absorption capacity; commercial organic fertilizer; fertilizer utilization
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Table 1 Status of main livestock and pouliry breeding and estimation of livestock and poultry waste production in Yunnan Province

V=EU=N NYN=X N
M) Livestock and pouﬁﬁgiifc(aﬁi‘li ;/ife;(l;livalenl)/ 10* head it EXEes
City Total The amount of feces produced/10* t
¥ Pig ZE Cow f: Sheep FE Poultry
G 203.05 145.23 46.86 97.01 492.15 804.32
HibE 872.43 397.77 109.60 52.20 1 432.00 2279.77
EREA 132.27 65.27 15.18 64.41 277.13 394.09
Pl 353.69 224.93 25.32 29.13 633.08 1092.72
A 3 Tl 327.48 163.23 26.36 27.89 544.96 872.44
R YT 107.45 122.60 43.10 11.31 284.46 591.20
W IH T 232.42 179.60 18.45 51.93 482.40 846.30
e v T 279.57 183.30 27.56 38.76 529.18 908.81
HE TN 278.83 222.40 61.86 42.55 605.65 1116.43
FARGIDL 355.47 352.23 45.68 111.92 865.30 1 607.20
SCil 222.89 360.80 15.09 39.63 638.42 1412.90
PUXLRR AN 44.75 19.37 1.11 16.88 82.11 112.19
FKHLH] 337.16 278.53 59.26 64.48 739.43 1353.86
TR 46.73 52.37 3.46 13.46 116.02 224.40
AT 48.58 38.97 14.94 6.68 109.17 204.30
SR 30.61 61.13 7.04 5.88 104.67 243.40
&it 3873.38 2867.73 520.88 674.14 7936.13 14 064.33
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Table 2 Estimation of land area returned by livestock and poultry waste in Yunnan Province (10* hm*)

PR, B 265 EHE M BT )
R

Farmland area required for divect return of

AR

livestock and poultry waste to the field

VR, & B2 LS M BT )

Farmland area required for return of
livestock and poultry waste as compost to ~ livestock and poultry waste to the field based

DABET, B & 26T EHE BT )
R

Farmland area required for divect return of

AT, B &2 AIE R
RHHH
Farmland area required for return of
livestock and poultry waste as compost to

() ‘E%lﬂlﬁ 4 based on nitrogen the field based on nitrogen on phosphorus the field based on phosphorus
otal sown
City B i Bt () } B () \ (R }
wea ity EEOBEE sy s RO i s SRS o oo EEIEE po
E-wkmp) " Eohl F-Ekap) R E-ERMED BAH)  E-TRAE) T )
. Vegetables . Vegetables " . Vegetables . Vegetables "
Field crops (Tacliy Fruit trees  Field crops (facility Fruit trees  Field crops (facility Fruit trees  Field crops (Racility Fruit trees

(wheat-corn) cibbege) (grapes)  (wheat-com) cabbagé ) (grapes) ~ (wheat-corn) cabbage) (grapes)  (wheat-com) cabbage) (grapes)
Rl 4257 29.34 593 21.65 16.37 331 12.08 4437 3.62 891 3475 2.84 6.98
Ml 11149 87.58 17.71 64.61 46.40 9.38 3423 123.12 10.05 2473 98.51 8.04 19.79
FEili 28.94 16.11 326 11.88 8.02 1.62 592 24.53 2.00 493 17.03 1.39 342
il 41.11 39.94 8.08 2947 2224 4.50 16.41 5543 452 11.14 41.22 3.85 9.49
3 il 70.28 33.62 6.80 24.80 17.76 359 13.10 47.04 3.84 945 37.70 3.08 157
ML 18.59 1825 3.69 1346 12.03 243 8.88 26.07 213 5.24 25.55 2.09 513
L 50.73 30.30 6.13 2235 1722 348 1271 43.06 352 8.65 36.57 2.99 7.35
I e i 46.59 33.07 6.69 24.40 18.50 374 13.65 46.63 3381 9.37 39.27 321 7.89
AN 43.26 37.96 7.67 28.00 2272 4.59 16.76 54.26 443 10.90 48.24 3.94 9.69
@i 66.55 54.74 1L.07 40.39 271 6.61 24.13 78.69 6.42 15.81 69.45 5.67 13.95
Jeli 79.18 43.34 8.76 31.97 28.76 5.81 2121 59.52 4.86 11.96 61.05 4.98 12.26
TR 1427 4.82 0.97 3.56 2.28 0.46 1.68 7.16 0.58 1.44 4.85 0.40 0.97
AL 41.69 46.47 9.40 34.29 21.55 5.57 20.33 66.38 542 13.34 58.50 4.78 11.75
M 25.19 749 1.52 5.53 457 0.92 337 10.61 0.87 2.13 9.70 0.79 1.95
RITN 8.80 6.80 1.38 5.02 4.16 0.84 3.07 9.80 0.80 1.97 8.83 0.72 1.77
M 6.11 7.13 1.44 5.26 495 1.00 3.65 9.89 0.81 1.9 10.52 0.86 211
At 695.95 496.96 100.48 366.63 286.24 57.88 21118 706.56 57.68 141.94 607.72 49.61 122.09

TE:5~6 LB B IS E 1 AN, A& 1.5% 11, BE & 4 0.5% 1. R IAEY (LL/NAZ —F K N B)) 532 (LABEIE 113 A 191) AR (AR

I a IZENLIR 5K BT, Horh Bt (13— ARRl 5 7.

Note: 5~6 tons of livestock and poultry waste will produce 1 ton of organic fertilizer. The nitrogen content is 1.5%, and the phosphorus content is 0.5%.

Field crops (wheat-maize as an example) , vegetables (facility Chinese cabbage as an example) and fruit trees (grape as an example) are all calculated

according to the manure nutrient requirements for one year. 5 crops are planted for facility Chinese cabbage per year.

1% WHART]
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Figure 1 The production scale of organic fertilizer and the comparison between the designed and actual production capacity of organic

fertilizer in Yunnan Province
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Figure 2 Comparison of production technology types and production efficiency of organic fertilizer industry in Yunnan Province
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Table 3 Economic benefit analysis for livestock and poultry waste composting

M %%&é?ﬁﬁii/ﬁt CIPRS n@tﬁﬂﬁﬁ shJT HERE = nﬁlé\;‘“{ﬁljjﬁ iEHE?fuﬁ% nﬁﬁiiﬁun‘ﬂ/ﬁ JC
City Production of hvesloc4k and Producable compfslmg products/ Total value of co;nposlmg PrOJ.ecled profit fror?
poultry waste/10* t 10*t products/10* yuan composting products/10* yuan
Nl 804.32 202.69 162 150.83 23 600.88
s i 2279.77 574.50 459 601.68 66 894.54
Bt 394.09 99.31 79 449.26 11 563.76
PRl 1092.72 275.37 220 292.01 32063.27
W38 Tl 872.44 219.86 175 884.02 25599.73
AT 591.20 148.98 119 186.31 17 347.44
T 846.30 213.27 170 614.85 24 832.81
I e Tl 908.81 229.02 183 216.90 26 667.03
FEHEMN 111643 281.34 225073.13 32759.16
ARG P 1 607.20 405.01 324 010.71 47 159.42
palirl 1412.90 356.05 284 839.79 41 458.13
PUXLR A M 112.19 28.27 22 616.70 3291.84
FHLM 1353.86 341.17 272 938.63 39725.93
T 224.40 56.55 45239.73 6 584.59
esail| 204.30 51.48 41185.88 5994.56
it B 243.40 61.34 49 068.72 7 141.90
it 14 064.33 3544.21 2 835 369.12 412 684.97

T AR S 205 SR O S0RE, AR M2 I TE 55% ZiAq, P35 C/N g 25 Ze v AT HEIE

Note: Livestock manure and straw are used as the main composting materials , the moisture is controlled at about 55%, and the C/N is adjusted at about

25 for composting.
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