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Evaluation of the agricultural use potential of pigeon manure and its heavy metal risks

WANG Jiayu', HE Zhenxian', ZHENG Xiongkai’, LAT Weibin', CHEN Huishi', JTA Aiping', ZOU Mengyao', TAO Xueqin'’, DU Jianjun'
(1. College of Resources and Environment, Zhongkai University of Agriculture and Engineering, Guangdong Engineering Research Center
of Environmental Pollution Prevention and Control in Agricultural Areas, Guangzhou 510225, China; 2. Key Laboratory of Pollution Control
and Ecological Restoration in Industrial Agglomeration, Ministry of Education, School of Environment and Energy, South China University
of Technology, Guangzhou 510006, China)

Abstract: To investigate the potential ecological risks of heavy metals in pigeon manure fractions and their agricultural use, samples of
pigeon manure were collected from meat pigeon breeding bases in eight cities of Guangdong Province. The contents of eight heavy metals
(Cu, Zn, Cd, Cr, Ni, Pb, Hg, and As) and of total N, total P, and total K were detected, and the pollution degree of heavy metals in pigeon
manure was evaluated by the single—factor and comprehensive contamination index method. At the same time, the safe agricultural use life
of pigeon manure applied to soil was analyzed according to the content of total nitrogen required for rice, and was verified by Hakanson's
potential pollution evaluation method. The results showed that compared with the German standard for decomposed manure, there were
mainly Cu and Zn exceedances in pigeon manure, which were 18.18% and 36.36%, respectively, and the total exceedance rate of the
samples was 45.45%. The results of the single—factor pollution index method showed that out of all heavy metals assessed, 36.36%,
18.18%, and 18.18% of Zn, Cu, and Ni in pigeon manure were at the pollution level, respectively. The heavy metals that reached the
warning levels and exceeded the pollution levels of the Nemero integrated pollution index were mainly Cu and Zn. Without considering

heavy metal loss, there was no risk of heavy metal pollution in rice cultivation in Guangdong Province with continuous application of pigeon
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manure for 10 years. In the case of the dry farming system in rice fields, the safe agricultural use of pigeon manure could be for up to 50

years if the amount of total P required by the crop is used as the fertilization index. In conclusion, pigeon manure could cause heavy metal

accumulation and pollution in agricultural use, thus, it is necessary to strengthen the safe utilization of pigeon manure.

Keywords : pigeon manure; agricultural utilization; heavy metals; safe application life; risk assessment
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Table 1 Reference standards for agricultural risk assessment of pigeon manure (mg-kg™)
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Table 3 Classification of comprehensive pollution index
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Table 4 Classification of Hakanson's potential ecological risk
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Figure 3 Safe agricultural use years and heavy metal pollution coefficients of pigeon manure in Guangdong Province
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Figure 4 Potential ecological risks at various sites after 10 years

of pigeon manure application
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Figure 5 Single factor pollution index(a) and comprehensive pollution index(b) of heavy metals in pigeon manure
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Table 5 Heavy metal content of feed for meat pigeons (mg-kg™")
PEE TR A Feeding category Cu Zn Cd Ni Cr Pb Hg As
J5UAR 9.32 47.37 0.10 3.12 8.11 0.83 <0.001 7 2.23
HEH 18.80 147.39 0.09 5.97 6.84 0.86 <0.001 7 3.42
Prigmd 200.83 1911.95 0.53 5.05 93.92 2.19 <0.001 7 11.46
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Figure 6 Schematic diagram of the sources of heavy metals Cu and Zn in pigeon manure under different manure collection methods
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Table 6 Nutrient contents in manure of different types

of livestock and poultry

A

: 2RTN/  2WETP/  2HTK/ SCiik
FIVB T FE o P B TSR DR ). KRR O ) k) (ke ' Reference
{EIEI%E(J ;é\@;%@iﬁ%%l‘lﬂyﬁﬂg 41.5 kg'hm_z %n 57.0 2 16.7 43 95 3.9 [31]
kg » hm ™0 —4F Y 8 i O R S T oK 1 R 98.5 kg - $3% 10.1 22 53 46 [31]
hon -, S 244 25 PR 359% , LA AR 28 i3 09 90 n2 23 [
RAF GHAEE R B R #9287 Ni . Pb Hg  As . Cr A% A e 234 9.3 61 25 31
X J A FAE BREEIBIN T Zn Cu Cd B U1 R wa el B 17 A
R AEALEMNEEEEFEPEEEETE(mg-kg)
Table 7 Content of heavy metals in manure of different types of livestock and poultry (mg-kg™)
Y= .
Livesl;%ck%vr;;ﬁfj:legory Cu Zn td N Cr Pb Hg As Reifﬁlce
-3¢ 56.93 221.27 0.84 10.10 24.53 11.72 0.12 2.09 [32]
¥ 60.89 178.83 1.09 7.62 12.27 11.14 0.78 1.53 [32]
e 53137 1019.98 2.97 10.69 26.80 8.63 0.10 16.47 [32]
U 96.05 346.17 1.34 13.93 58.93 12.43 0.13 6.88 [32]
(B 64.16 408.6 0.18 10.91 39.70 3.06 0.04 3.05 ENTE
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