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Phosphorus balance and environmental effect of an mal production in China
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Abstract: Phogphorus is not only an essential nutritional elenent for plants and animals, but it is al a significant factor in
environrmental pollution U nderstanding phoghorus flow and balance in animal husbandry systems is very important for
nutrient management on both a regional and national scale N umerous research prograns are underw ay to reduce pollution
from animal excreta in North American and European countries such as theN etherlands, U SA, Canada, Gemany, Demmark,
aswell as in some countriesof A frica In China research about nutrient pollution from animal excreta is very Imited but this
work is still very valuable

In thispaper, Phogphorusflow and balance in animal husbandry systens is summarized T he study w as focused on the P
flow, balance and fate in a pig production systam, a cattle production system, and in a fow | production systen. Phoghorus
flow, balance and fate in animal production system sw ere calculated based on actual inputsand outputs The input included the
animal feed, and the outputs included both the animal production and the animal excreta The fate of phoghorus in such
animal production systan s includesmainly the phoghorus retained in the animals body asw ell as the fate of the phogphorus
ocontained in the animal excreta The utilization of excretaw as evaluated according to the ratio of excreta to fam land and to
the envirorment, etc

This research indicated that the total P output from the pig, cattle and fow | production systens usedwas 2729t This
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included 490kt P thatwas in the edible and inedible parts of the animal’s body. The ranainder (2230kt) w as contained in the
animal excreta T he transition efficiency from the feedwasvery low (only 18 3%). M ost of the P in the animal’ s bodiesw as
in the bones A ccording to calculationsmade, the P ratios ([bone P/ total body P]x 100) in the bonesof pigs, meat chickens,
and meat cow swere 71 5%, 71.1% and 71. 6%, regectively The total anount of P in themanure of pigs, cow s and fow |
was 2230kt in 2001, of w hich 717ktw as estimated as being lost to the enviroorment T he research resultsal® indicated that the
laying hen and pig system s contribute themost to environrmental risk, with the anount of P going into the environment being
308kt for layers and 153kt for pigs, which contributed 43 0% and 21 3% of the total P going into the envirorment,
regectively. Suggestionsw ere al proposed on developing large scale animal production facilities w ith ways to decrease
pollution in the future

Key words animal production; phoghorus fate; environrmental effect
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Fig 1 Themodel of phogphorus flow in animal production systems in China
) ; 1
( ) Table1l P content in animal body and an imal products
, , Itam's Anmal P content L iterature
urces
' Animal body Pig 460g/100kg  pig [8]
, Cattle 36009/600kg cattle [8]
3 ) Poultry  13kg/2kg fowl [8]
excreta Pig 0.074% [9]
' ’ Cattle 0. 059% [9]
) ) Poultry  0.413% [9]
3 Anmal Eggs 219mg/100g [10]

products M ilk _ 0.093% [11]
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Table 2 Slaughter ing ratio, P content and P amount of pig
Part l/% 2/%
Slaughtering ratio 1 Slaughtering ratio 2 P content P anmount (10%) /%Ratio (%)
M eat 63(25] 50 0. 172% [10] 5.9 23.3
Bone 10131 14 330g/100kg (8 18.1 71.5
Other 27 36 0.07% 1.3 5.1
: 1 2 : , 1 The slaughtering ratio 1was used in

this paper because this breed of pig is themain type in China

2 60% 80% , ,
1, 80% 85% (18, 191 6 kg'® 2, 180d ,
1080 kg , 180d 1710kg, 1080 kg , ,
1080 kg 0.074% 1, 2001 43.9 t , ,
, - 2002 (7
(3
3

Table 3 Fate of P in excreta in pig production systens
)

N umber of

: i 104
(ko/( - a)Amount ( t) P fate in excreta(10%)

Type of production facility animals(10) of manure per year P &tr:(f)iljarl]c: applied ot o en?lii)nr'(::;]r:t
Household 40814 1080 24.5 8.2
Snall to medium 9142 1080 2.2 51
L arge 4981 1080 2.0 2.0
Total 28.7 15.3
* , 75% 30% 50% ) A coording

to expert’s advice, the ratio of manure back to fieldwas 75%, 35% and 50% for household breeding, snall and medium animal fam s and large

animal fams, regectively. Remnainder w as considered as input to environrment

213 3 , 28.7 65. 4%;
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Table 4 Slaughter ing ratio, P content and P amount of poultry

(%) (1
Part Slaughtering (%) P amount (%)
ratio P content (10%) Ratio (%)

M eat 75(231 0. 16124 1.6 19.3
Bone 15(21 2 484 5.9 71.1

Feathers 8. 1[% 0.6818 1 0.78.4

O ther 1.9 0. 31201 0.1 1.2

42. 5%, 25%

Table 5 Fate of P in excreta in broiler poultry production systens

) (kg/( - a)) “( t) Pfate in excreta(10%)
Numb f ;
Type of production facility Y 04 Amount of P anount applied P amount
animals(10) manure per year to field lost into environment
Household 355042 4.5 4.6 2.0
Snall to medium 235789 4.5 1.8 2.6
L arge 56237 4.5 0.5 0.5
Total 6.9 5.1
* , 70% 40% 50% , A ccording

to expert’s advice, the ratio of manure back to fieldwas 70%, 40% and 50% for household breeding, snall andmedium anmal fam s and large

animal fams, regectively. Renainder w as considered as input to environrment
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Table 6 Fate of P in excreta in layer poultry production systens

) (kg/( - a)) *( t) Pfate in excreta(10*)
N umber of A t of ;
Type of production facility ) . mount o P amount applied P amount
animals(10" head) manure per year to field lost into environment
Household 290396 51 42.8 18.3
9mall to medium 86686 51 7.3 11.0
L arge 13998 51 1.5 1.5
Total 51.6 30.8
* , 70% 40% 50% , A coording

to expert’s advice, the ratio of manure used for fieldwas 70%, 40% and 50% for household breeding, snmall and medium animal fam s and large

animal fam's, regectively. Remainder w as considered as input to environment
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8.5kg, Tabie 7 Slaughter ing ratio P content and P amount of beef cattle
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0 0, 0
15500kg, 6895kg , M eat 403 3] 0. 1710101 1.3 11.9
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Table 8 Fate of P in excreta in cattle production systens

( ) (kg/( - a) “( t) Pfatein excrete
i " (- INumber of Amount of P amount applied P amount lost
Type of production facility . " p
animals(10%) manure per year to field (10%) into environment (10%)
Cattle: Household 3391 6895 10.3 3.4
Snall to medium 696 6895 1.1 1.7
L arge 31 6895 0.1 0.1
Cattle Total 11.5 5.2
Buffalo 11795 8703 48.5 12.1
* 75% 40% 50%, 80%

A coording to expert’s advice, the ratio of cattle manure used for field was 75%, 40% and 50% for household breeding, small and

mediun animal fam s and large animal famss, regectively and that of buffalo was 80% . Remainder was considered as input to environment

243 52 t, :
31% ( 8)
25
251 600kg, 20kg/ 1 (=81,
1 la 20.2kg 2001 566. 2 7 11.5 't

252

(1) 2001 1025.5 ¥, 0. 093%™, 1.0 t

(2) 500 600kg 21900kg™®!, 0. 059% 1,

12.9%g, 2001 7.3t

(9

253 3.2 43.2% ( 9)
3
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9
Table 9 Fate of P in excreta in milk cow production systens
¢ ) (kg/( - a) *( 1) P fate in excrete(10%)
N unber of A t of i
Type of production facility ) " mount o P amount applied P anount
animals(10%) manure per year to field lost into environment
Household 254 21900 2.5 0.8
Snall to medium 282 21900 11.5 2.2
L arge 31 21900 0.2 0.2
Total 4.2 3.2
* , 75% 40% 50% ,

A coording to expert’s advice, the ratio of manure used for field was 75%, 40% and 50% for household breeding, small and medium animal

famsand large animal famss, resectively. Renainder was considered as input to environment

(39]

. 0.07%,
, , la ,
2a s la s
Harland 401
32
2001 272.9 1,
49.9 t, 223.0 t , , 18. 3%
33
2001 223.0 t, : ,
, 223.0 t 7.7 ot
32.2%, 2001 (P)PY 150,
15.3 t, 34.9%, 350 [41]
21.3% 7.1% 43.0% 7.3% 16.9% 4.5% ) )
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