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Figure 6: The PO4 adsorption potential of soils in Mkushi is presented where N=background samples, PP= 
samples after one season of pigeon pea, BL= background samples with biochar added in the lab and 
BF=samples after application of biochar in the field. The different curves represent each farm (M.2, M.3 etc.) 
in addition to one curve with mean values for the farms (n=5). The x-axis is the amount of PO4 in solution at 
equilibrium, Ceq (mg/L). The y-axis is the amount of PO4 adsorbed to the soil is q (mg/kg), estimated from the 
Langmuir equation where q = Qmax*KL*Ceq / 1+KL*Ceq. For BF samples the 128mg/L concentration was not 
included to the already low and flat adsorption curve, thus the maximum value for this x-axis was just 70 
mg/L.  
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Figure 7

Figure 7: The PO4 adsorption potential of soils in Kaoma is presented where N=background samples, PP= 
samples after one season of pigeon pea and BL= background samples with biochar added in the lab. There are 
no curve for each farm as there was no curve fitting with the Langmuir isotherm. Thus, the different curves are 
mean values for the farms (n=5). The x-axis is the amount of PO4 in solution at equilibrium, Ceq (mg/L). The y-
axis is the amount of PO4 adsorbed to the soil is q (mg/kg).  



Figure 8

Figure 8

aA

5.8

aA
8.3

bA
15.6

b
2…

aB
12.0

aB
12.7

bA
2…

0

5

10

15

20

25

30

35

N PP BL BF N PP BL

Mkushi Kaoma

P 
(m

g/
kg

)

P-AL

Figure 8:Plant available phosphorus (P) data from P-AL analysis. Bar diagram with mean values (n=5) for the 
farms in both regions Kaoma and Mkushi. N=no treatment, background sample. PP= after one year of pigeon 
pea. B= after one year of pigeon pea and one year of biochar. BL= background samples (N) added 2% biochar 
at the lab. Error bars show standard error (SE). Based on individual two-sided t-tests, the significance at 
p<0.05 level was tested. Lower case letters indicate differences within region between treatments. Upper case 
letters indicate differences between regions for the same treatment 



Figure 9

Figure 9: The ratio of C divided by P is based on data from the hot water extraction (HWEC and HWEP) Bar 
diagram with mean values (n=5) with standard error (SE)  for each region Kaoma and Mkushi for N and PP. 
N=no treatment/background sample. PP= after one year of pigeon pea. Based on individual two-sided t-tests, 
the significance at p<0.05 level was tested. Lower case letters indicate differences within region between 
treatments. Upper case letters indicate differences between regions for the same treatment. 

 



Lower case 
letters indicate differences within region between treatments. Upper case letters indicate differences between 
regions for the same treatment
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P-AL = -0.3765±0.086xCP + 24.887±2.91 
R² = 0.7071

p<0.01
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