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Abstract: To determine the effect of addition of acidulated pig biochar on phosphorus (P) availability and
fractionation in soils, an incubation experiment was carried out using a randomized complete block design hav-
ing five treatments: an untreated control (ck), acidulated pig biochar, raw pig biochar, single superphosphate,
and calcium magnesium phosphate, with three replications. Each amendment was mixed with soil at 0.1% (w/
w) and placed in a plastic pot. Soil samples were taken from each pot after a 210-day incubation period to as-
sess P fractionation using modified Hedley’s sequential extraction procedures. A correlation analysis was also

included. Results showed that, compared to ck, electrical conductivity (EC) of the soil increased (P<<0.05)
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with raw pig biochar (24% ) and acidulated pig biochar treatments (14% ), but there was no significant effect
on soil pH. Compared to ck, with the same application rate acidulated biochar was more effective (P<<0.05)
than pig biochar for improving the proportions of soil labile and moderately labile phosphorus; whereas, no sig-
nificant differences in these P proportions between the acidulated biochar and the fertilizer treatments were
found. Compared to ck, the percentage of labile P pools significantly (P<<0.05) increased in all treatments, but
there were no significant differences between biochar and fertilizer treatments. In comparison with ck, moder-
ately labile P pools increased (P<<0.05) in biochar (36.2%) and fertilizer treatments (77.2%) in the following
order: acidulated pig biochar > superphosphate > calcium magnesium phosphate > raw pig biochar. The
percentage of stable P pools decreased (P<<0.05) with addition of the amendments, and the proportion of the
stable P pools was negatively correlated to the proportion of labile (R?=0.86, P<<0.01) and moderately labile
(R’=0.94, P<<0.01) P pools. The acidulated pig biochar treatment significantly (P<<0.05) increased the con-
centration of all P fractions and maintained a relatively low proportion of stable P in the treated soil. In conclu-
sion, with significant differences in soil P concentrations and fractionations between acidulated pig biochar and
chemical P fertilizers treatments tested, it would be potentially viable to use acidulated pig biochar as an alter-
native P fertilizer and substitute for superphosphate and calcium magnesium phosphate in agricultural produc-
tion. [Ch, 7 fig. 2 tab. 45 ref. ]
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Table 1 Chemical properties of the soil and amendments used in the experiment

R w 45/ (g-kg™) pH i (H,0) o/(dS-m™) w gppl (gkg™)
P 1 4 0.099 5.0 0.3 0.5
W 81.300 10.1 32 25.8
T2 b3 ¢ 52.300 3.0 12.4 26.7
o B R 4 52.100 2.1 53
555 B 52.900 9.6 2.9
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Figure 1 Scanning electron microscope (SEM) and energy dispersive X-ray spectrometry (EDS) results of pig biochar (A, C) and
acidulated pig biochar (B, D)
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Figure 2 Electrical conductivity (EC) (A) and pH (B) of different treatments
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Figure 3 Contents of inorganic phosphorus in the soils with  Figure 4  Contents of organic and residual phosphorus in the soils
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soils with different treatments amendments compared to control
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Table 2 Correlation coefficients among different fractions P in the soils

ANEJE & NaHCOs-Pi NaHCOs-Po NaOH-Pi NaOH-Po D.HCI-Pi C.HCI-Pi C.HCI-Po Residual-P
H,O-P -0.264 0.172 -0.120 -0.141 0.296 0.104 0.277 -0.145
NaHCO;-Pi 0.001 0.930%* 0.422 0.590 —0.859%*%* -0.505 —0.875%*
NaHCOs-Po -0.111 0.168 0.157 -0.096 -0.339 0.170
NaOH-Pi 0.243 0.565%* —0.786%%* —0.557** —0.847%*
NaOH-Po 0.627%** —0.693%#%* 0.003 -0.463
D.HCI-Pi -0.781* -0.195 —0.802%#*
C.HCI-Pi 0.253 —0.798**
C.HCl-Po 0.477

YAl * AURTE 0.05 /K- EARSC R ** AURTE 0.01 K- EARSC 3%

15r 30 -
12 »© 257
\O S~
= B
fé 9L ﬁ 20 F
= 4o
6 F y=0.388 9x+36.137 15t yf—0.611 1x+63.863
R=0.8639, P<<0.01 R=0.9400, P<<0.01
3 1 1 1 1 J 10 | | | | J
60 65 70 75 80 85 60 65 70 75 80 85
A3 P % A9 PE B %

BT AR EEEPTE BT o b a8k M

Figure 7 Correlation between the percentages of different P fractions in soil
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