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Effects of Phytase Addition in Diets on Phosphorus Forms in Chicken Manure
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Abstract : Since most of P in the animal diet can not be efficiently utilized by animals, high level of P remained in the animal manures is often
inevitable, leading to increase the risk potential of P pollution. In order to reduce the residual P in chicken manure while ensuring P demand
for normal growth of breeding hen, a experiment was conducted to investigate contents and forms of P in the chicken manure as affected by
three levels of phytase(0, 300 and 500 IU )and three levels of available P(0.4%, 0.3%, 0.2% )in the diet. Results showed that adding phytase
did not significantly affect the contents of total P, organic P or inorganic P in the chicken manure, but it did for contents of the phytate P. The
phytate P contents significantly decreased with an increase in the phytase rate. The contents of total P, phytate P, organic P and inorganic P in
the manure were increased significantly by the increased rate of available P in the diet. The contents of total P, organic P and inorganic P in
the manure were the lowest from the diet amended with 0.2% available P, and the diet with 0.2% available P + 500IU phytase generated the
lowest phytate P contents. The results indicated that reducing the excessive P excreted to manure by adjusting the rates of phytase and avail—
able P in the diet was practicable in the intensive animal production.
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Table 1 The combinations of phytase and available phosphorus
used in the diet of breeding hens
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Table 2 Total phosphorus contents in chicken manures
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Table 3 Phytate phosphorus contents in chicken manures for

various treatments
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Figure 1 Organic phosphorus contents in chicken manures for

various treatments

2.4 IBIEFTHIBE

XS TOHLBE 5 7 25 AT 25 SR 3 I AR it Xof X%
FETOHLBE & R AN (35 (P<0.618 1), TN 34 e
HAEHAE¥A N (P<0.007 4)5200 . FHRE S
TR PRI K A L e A AR BT R SR K A i AL
FEIR (BERRER ) SRR AR 2358 f5 Bt th Je L™
WE 2 iR, 78 3 A FE R B G P, A a0 & =
M 0.4%P% 2 0.3% , A FETCHLBE % 1 i 5 RRAIR 12.7%~
17.0% ; A1 %005 & F D 0.3%8% % 0.2% , X2 TCHLBE &
B E AR 12.4%~24.4% ., FWABE H M H A S0u &
N, A FETOHLEE A B R . TR b FE

SRR PaoglPoy M FETOHLE & i fie iy, 1025 e T HAlAL
}E ’ POIPOZ QIEEQ{E& o
25t
B O1Py OIP WP,
% 20F b a b
E;; IS¢ : e s e
X
# 10
=
KR 5f
0
0IU 300IU 500IU

ARt H
E 2 FEAEBIELES 2
Figure 2 Inorganic phosphorus contents in chikhen manures for

various treatments

(O8]
1
&>

T8 FUR R ARG R B X8 26 v G AT HLBE TG
BB & B AT 5 (B X AR B 5 AT 5



848 REPEAE : HOR P BRI R S 26 rh A [R)TE 25l &5 B 52 )

2009 44 H

M i 2L R P 88 o, X0 8% v A R e 1 e S
I X2 B AEIRTE A MLBE A JCHLEE & 2kl H R
AR B R I 0 AR o AR RR S Tt DA O Ty
£ 500 [U, X2 P R B i 2 B REAIR T 0.2%~31.8%;
AR SR 0.4%F% % 0.2% , 126t 4 P AR
W BE 4% 5 K 13.3% ~22.9% 15.2% ~53.9% . 11.1% ~
19.7% \12.4%~24.4% . 1 Fir A A IR G FIA R 2 & b
A AN 0.2% 4 S b FEAS IS Bk A HLIE AT
BUBE 4 25 2 A1, S I 500 TU A R G-+0. 2% £ %5 s b
PHEH XS IR R 5 f A1 o

S 3

[1] Maguire R O, Sims J T, Applegate T J. Phytase supplementation and re—
duced—phosphorus turkey diets reduce phosphorus loss in runoff follow—
ing litter application|J]. J Environ Qual, 2005, 34 :359-369.

[2] B 3, BHATE. MR AR A4 2 BT B i B ST, 22 ik
K224, 2007, 34(2) : 296-300.

CHEN Wen, HUANG Yan—-qun. Effects of phytase on the excretion of N
and P in corn—soybean diets for piglets|J]. Journal of Anhui Agricultural
University, 2007, 34(2):296-300.

[3) wkmm b, 2 R, 58 . A IRATE & 2erh ERL Y Bk A ].
IR FHAE 2527412, 2006, 17(10):1989-1992
YAO Li-xian, LI Guo-liang, DANG Zhi. Major chemical components of
poultry and livestock manures under intensive breeding|J]. Chinese Jour—
nal of Applied Ecology, 2006, 17(10):1989-1992.

[4] Eghball B, Power J F. Composted and noncomposted manure application
to conventional and no-tillage systems[J]. Agron J, 1999, 91.819-825.

[5] Ertl D S, Young K, Raboy V. Plant genetic approaches to phosphorus
management in agriculture production[]]. J Environ Qual, 1998, 27:299—
304.

|6] Sharpley A. Agricultural phosphorus, water quality and poultry produc—
tion : are they compatible?[J]. Poult Sci, 1999, 78:660-673.

[7] Waldroup P W. Nutritional approaches to reducing phosphorus excretion
by poultry[J]. Poult Sci, 1999, 78:683-691.

[8 VB, i e, ok 4, %5 AHFRIAGHE A & s AR m v HRIESE ).
e & O HHEE, 2007, 34(10) : 16-18.

KUANG Sheng—yao, TANG Ling, ZHANG Chun, et al. Research and
application of phytase in nutrition of animal and poultry [J]. China Ani—
mal Husbandry & Veterinary Medicine, 2007, 34(10):16-18.

[9] Coffey R D, Monegue H J, Randolph J H, et al. Efficacy of phytase in im—
proving the bioavailability of phosphorus in soybean meal and corn—
soybean meal diets for pigs[J]. J Anim Sct, 1993, 71.1831-1840.

[10] Jongblod A W, Mroz Z, Kemme P A. The effect of supplementary
Aspergillus niger phytase in diets for pigs on concentration and apparent
digestibility of dry matter, total phosphorus, and phytic acid in different
sections of the alimentary tract[J]. JAnim Sci, 1992, 70:1159-1168.

[11] Mroz Z A, Jongbloed W, Kemme P A. Apparent digestibility and reten—
tion of nutrients bound to phytate complexing fluenced by microbial—
phytase feed in gregimenin pigs[J]. J Anim Sci, 1994, 72(1):126-132.

[12] Kemme P A, Jongbloed A W, Mroz Z, et al. The efficacy of Aspergillus

niger phytase in rendering phytate phosphorus available for absorption

in pigs is influenced by pig physiological status[J]. J Anim Sci, 1993,
75:38-39.

31 e, it R BRI, . RTER R AT £ AT Y AG A R A
BRI, 5% 2 252 1. 2005, 26(1) :43-48,
YI Zhong-hua, JI Cheng, MA Qiu-gang, et al. Effects of phytase and
compound enzymes on performance and utilization of nitrogen and
phosphorus for meat chickens[J]. Ecology of Domestic Animal, 2005,
26(1):43-48.

[14] wienhold B J, Millerb P S. Brian J Wienhold, Phillip S Millei. Phospho—
rus fraction in manure from swine fed traditonal and low-phytase[J].
J Environ Qual, 2004, 33:389-393.

(5] Rl S, BRI, sk, RS 4 i & A HUIEBERY IR R B A K

HABERUN[I]. ThELA A - BE5 5 $55E, 2006, 16(5) : 130-133.
LU Jie, WEI Xiao—ping, ZHANG Huai—zhi. Loss form of livestock and
poultry phosphorus in surface pollution and its environmental impact|J].
China Population, Resources and Environment, 2006, 16 (5):130-
133.

[16] Ige D V, Akinremi O O, Nyachoti C M, et al. Phosphorus fractions in
manure from growing pigs receiving diets containing micronized peas
and supplement enzymes|J]. J Environ Qual, 2006, 35:390-393

[17] Maguire R O, Sims J T, Saylor W W, et al. Influence of phytase addition
to pouliry diets on phosphorus forms and solubility in litters and a—
mended soils[J]. J Environ Qual, 2004, 33:2306-2316.

[18] Gilley J E, Miller P S, Wienhold B J, et al. Nutrients in runoff following
the application of swine manure to inter—rillareas|J]. Trans ASAE, 2001,
44.1651-1659.

[19] Applegate T J, Joern B C, Nussbaum—Wgler D L, et al. Water—soluble
phosphorus in fresh broiler litter is dependent upon phosphorus con—
centration fed but not on fungal phytase supplementation[J]. Poult Sci,
2003, 82:1024-1029.

[20] & fuissh. el AL 2 My i (M. L5t v AL B H it
2000.

LU Ru-kun. The analysis method of soil agricultural chemistry[M].
Beijing: China Agricultural Science and Technology Press, 2000.

[21] Wolfgang Haug, Hans —Joachim Lantzsch. Sensitive method for the
rapid determination of phytate in cereals and cereal products[J]. Sci
Food Agric, 1983, 34 :1423-1426.

2] W07, & & RO, S APUICE A BLASBER I ED]. 28
Ae2FimR, 2005, 11(2):45.

HU Hui—fang, YU Fei, ZHAO Li-rong, et al. Determination of organic
phosphorus in organic fertilizer{J]. Anhui Agri Sci Bull, 2005, 11(2):45.

[23] Bowman R A, Cole C V. An exploratory method for fractionation of or—
ganic phosphorus from grassland soil[J]. Soil Sci, 1978, 125:95-101.

[24] Hatten L F, Ingram D R, Pittman S T. Effect of phytase on production
parameters and nutrient available in broilers and laying hens: a review|J].
JAppl Poult Res, 2001, 10.274-278.

[25] Gurpal S T, Barbara J C, Thomas S J. Establishing a linkage between
phosphorus forms in dietary diets, feces, and manures[J|. J Environ Qual,
2005, 5(34):1380-1391.

[26] Maguire R O, Sims J T, Applegate T J. Phytase supplementation and
reduced—phosphorus turkey diets reduce phosphorus loss in runoff fol—
lowing litter application[J]. J Environ Qual, 2005, 5(34) :359-369.

[27] Tamim N M, Angel R, Christman M. Influence of dietary calcium and
phytase on phytate phosphorus hydrolysis in broiler chickens[J]. Poult
Sci, 2004, 83:1358-1367.



