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Rapidy estimating fertilizer value of dairy manure based
on physical and chemical properties

Cui Lanying', Yang Zengling® , Han Lujia’ , Teng Guanghui®
(1. College of Water Conservancy and Civil Engineering, China Agricutural University , Beijing 100083 ,China;
2. College of Engineering, China Agricutural University , Beijing 100083, China)

Abstract In order to study the feasibility of rapidly estimating fertilizer contents in dairy based on specific gravity
(SG) , electrical conductivity (EC) and pH, 89 samples were selected from suburb of Beijing. Total nitrogen (TN) , to-
tal phosphorus (TP) , total potassium (TK) and ammonium nitrogen (AN) contents in dairy manure were determined by
traditional chemical methods. SG, EC and pH were determined in laboratory. In the experiment, the relationship be-
tween TN, TP, TK and AN contents in dairy manure and physical and chemical properties was studied and the regres-
sion equation of rapidly estimating TN, TP, TK and AN contents in dairy manure was developed based on physical and
chemical properties. The results showed that EC and pH could be evaluated for estimating total nitrogen (RP=0.645,
P<0.001, accuracy was 12.0%) , and EC, SG and pH could be evaluated for estimating total nitrogen (R2 =0. 675,
P<0.001, accuracy was 11.7%). EC could be evaluated for estimating total potassium ( R? =0.687, P<0.001,
accuracy was 30. 2 %) . EC and pH could be evaluated for estimating ammonium nitrogen ( R*=0.717, P<0.001, ac-
curacy was 19. 6 %) .
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Table2 The regresson equations between d, pH andy and w (TN)
P
t
R? (F ) ! %
Yy / (mY cm) w (TN) =1. 756 + 0. 601y 0.557 <0.001 <0.001 0.4781 13.3
d <0.001
w(TN) = - 14.345+15.934d + 0.571y 0. 562 <0.001 0.4855 13.5
y/ (mY cm) <0.001
w(TN)/ PH <0.001
w(TN) =3.985+0.573 - 0.292pH 0. 645 <0.001 0.4324 12.0
(o kg) v/ (mS cm) <0.001
d <0.001
w(TN) = - 32.581 +36.908d +
y/ (mY cm) 0.675 <0.001 <0.001 0.4232 11.7
0. 498/ - 0.385pH
pH <0.001
3 w(TK)
Table 3 The regresson equations between d, pH andy and w (TK)
P
t
R (F ) ! %
y/ (mY cm) w(TK) = - 0.437+0. 47% 0.687 <0.001 <0.001 0.3315 30.2
d <0.001
w(TK) = - 34.128 +0. 430/ +33.318d 0.718 <0.001 0.3283 30.3
y/ (mY cm) <0.001
w(TP/ pH <0.001 <0.001
w(TK) = - 1.545+0.779 +0.133pH 0.721 0.3145 29.3
(9 kg y / (mS cm) <0.001
d <0.001
w(TK) = - 19.544 +0. 467y +
y/ (mY cm) 0.750 <0.001 <0.001 0.3111 28.8
17.518d +0. 184pH
pH <0.001
4 w(TP)
Table 4 The regresson equations between d, pH andy and w(TP)
P
t
R (F ) I %
y/ (mY cm) w (TP) =0. 767 + 0. 105y 0.108 <0.001 <0.001 0.3004 27.4
d <0.001
w(TP) =0.777+0.031d +0. 10/ 0.108 <0.001 0.3002 27.4
Y/ (mS cm) <0.001
w(TP)/ PH <0.001
w(TP) =1.163+0.10% - 0.052 pH 0. 120 <0.001 0.2948 27.4
(do/ kg) v/ (mY cm) <0.001
d <0.001
w(TP) = - 7.998 +9.441d +
y/ (mY cm) 0.144 <0.001 <0.001 0.2959 27.0

pH

0.078y - 0.102pH
<0.001
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Table5 The regresson equations between d, pH andy and w (AN)
P
t
R? (F ) I %
Yy / (mg cm) w (AN) = - 0.0336+0. 18% 0.611 <0.001 <0.001 0.1242 24.0
d <0.001
w (AN) =19.097 +0. 191y - 18.858d 0. 603 <0.001 0.1293 24.8
Yy / (mg cm) <0.001
pH <0.001
/ w(AN) = - 0.705+0.205/ +0.082pH 0.717 <0.001 0.0988 19.6
(g ko) Yy / (mg cm) <0.001
d
w (AN) =16.963 +0. 223y -
Y / (mg cm) 0.690 <0.001 <0.001 0.1156 22.2
17. 473d + 0. 086 4pH
pH <0.001
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