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Introduction

 Increasing human population results into ever 
increasing demand for food and fiber

 Total arable land is however decreasing due to land 
degradation caused by unsustainable land use

 This calls for sustainable farming approaches which 
can restore degraded agricultural soils and maintain 
the soil healthy for sustainable production





⊷ Ecological farming relays on organic inputs such as
FYM and composts to maintain the soil health and
sustain its productivity

⊷ Short term and long term effects of FYM and CP on
crop yields, soil physical and chemical quality
attributes have been reported (De Schutter, 2010;
Altieri, 2002a)

⊷ However little is known on short-term effects of these
amendments on soil biochemical quality attributes.

Justification
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Justification cont’…..
⊷ This study was therefore conducted to

determine the effects of two consecutive
seasons of application of different rates of
FYM and CP on activities of ß-Glucosidase
and Phosphatases as indicators of soil
biochemical quality change under cassava
and maize based agro ecosystems in Masasi
and Mvomero
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Materials and Methods

Treatments and Experimental Design
⊷ Treatments = CP and FYM at three different rates of

2.5, 5.0 and 7.5 t ha-1 including a control (0 t ha-1)

⊷ Applied by broadcasting before planting

⊷ RCBD with three replications

⊷ Cassava variety ‘Kiroba’ and maize variety ‘TMV 1’
were used as test crops
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Soil sampling and analysis
⊷ Soil Sampling and Analysis
⊷ Baseline soil samples were collected at the

beginning of research from each experimental plot

⊷ Depth of sampling = 0 -15 cm before application
of FYM or CP treatments

⊷ Then;
⊷ Soil samples were randomly taken from a net plot

Maize =1.5 m × 3 m
⊷ Cassava 2 m× 2 m at the end of each cropping

season7



Materials and Methods cont’…………
⊷ Composite soil samples from each plot were shipped to the 

laboratory for processing and analysis.

⊷ Soil pH and activities of ß-glucosidase and Phosphatase were 
measured as indicators of soil chemical and biochemical quality 
change

⊷ Soil pH was determined by was determined in a 1:2.5 (w/v) : 
water using pH meter (Mclean, 1982)
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Materials and Methods cont’……

⊷ Activities of acid phosphatase (ACP), alkaline
phosphatase (ALP) and Beta-glucosidase were
determined following the methods described by
Tabatabai and Bremner (1994) with some
modifications

⊷ In the current study, toluene was not used because the
incubation period was < 2 hours (Bandrick and Dick
1999; Shange et al., 2012).
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Materials and Methods cont’…..
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Materials and methods cont’……
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⊷ Activities of Beta glucosidase were determined in a
similar manner at pH 6.0, using 0.05 M p-nitrophenyl β-D-
glucopyranoside (PNG) solution as a substrate

⊷ To stop the enzyme activity after 1 hour of incubation,
one mL of 0.5 M CaCl2 and 4 ml of THAM buffer pH 12
were used instead of NaOH used for assay Phosphatase
because the substrate β- glucosidase (PNG) is
hydrolysed with time in the presence of excess NaOH
(Tabatabai, 1994)

Materials and Methods cont’….
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RESULTS
 

        
Rainfall at Masasi site                                               Rainfall at Mvomero site 

Figure 1: Monthly rainfall during the 2019/20 and 2020/21 cropping seasons at 
Masasi and Mvomero experimental sites  
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RESULTS CONT’…..
Table 2: Variations of soil pH in response to FYM and CP application at Masasi site.   

Means in the same column followed by similar letters are not significantly different at p ≤ 0.05 
according to DNMRT; FYM=Farmyard manure, CP=Compost 

 

FYM/CP 
application 

rate  
( t ha-1) 

                    Maize    Cassava 
FYM               CP FYM CP 

2019/20 2020/21 2019/20  2020/21 2019/20 2020/21 2019/20 2020/21 
0.00 7.08 a 6.57 a 7.24 a  6.80 b 7.12 a 6.33 a 7.14 a 6.52 a 
2.50 7.33 b 6.44 a 7.33 a  6.35 a 7.14 a 6.22 a 7.36 a 6.52 a 
5.00 7.26 b 6.55 a 7.14 a  6.74 b 7.16 a 6.52 a 7.51 a 6.49 a 
7.50 7.29 b 6.48 a 7.38 a  6.84 b 7.42 a 6.53 a 7.13 a 6.43a 

CV (%) 1.10 0.60 1.20  4.90 0.60 2.40 4.60 4.70 
SE 0.07 0.04 0.08  0.32 0.04 0.15 0.33 0.30 

P -value 0.03 0.96 0.06  0.04 0.23 0.34 0.35 0.99 
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RESULTS CONT’….
Table 3. Variations of soil pH in response to FYM and CP application at Mvomero site.  

Means in the same column followed by similar letters are not significantly different at p ≤ 0.05 

according to DNMRT; FYM=Farmyard manure, CP=Compost  

 

FYM/CP 
application 
rates (t ha-1) 

                    Maize   Cassava 
FYM              CP FYM CP 

2019/20 2020/21 2019/20 2020/21 2019/20 2020/21 2019/20 2020/21 
0.00 6.99 a 7.28 a 6.48 a 6.58 a 6.85 a 7.04 a 6.71 a 6.91 a 

2.50 6.74 a 7.06 a 6.59 ab 6.77 a 7.04 a 6.79 a 6.71 a 7.27 a 

5.00 6.92 a 6.83 a 6.90 ab 6.78 a 6.83 a 7.09 a 7.09 a 7.39 a 

7.50 7.17 a 6.85 a 7.07 b 6.91 a 7.44 a 7.15 a 7.28 a 7.42 a 

CV (%) 2.00 2.40 9.20 0.90 0.90 2.00 5.60 8.80 

SE 0.14 0.17 0.62 0.06 0.06 0.14 0.38 0.64 

P -value 0.66 0.48 0.09 0.30 0.40 0.19 0.46 0.21 
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RESULTS CONT’….

             
                            Maize Masasi                                                                         Cassava Masasi         

Figure 2: Variations of ß-Glucosidase activities to FYM and CP application rates at Masasi    
Key: FRO= Control, FR1= 2.5 t ha -1 Farmyard manure, FR2=5 t ha-1 Farmyard manure, FR3=7.5 t ha-1 

Farmyard manure, CR0= Control, CRO= Control, CR1= 2.5 t ha -1 Compost, CR2=5 t ha-1 Compost, 

CR3=7.5 t ha-1 Compost,  
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RESULTS CONT’…..

          
                           Maize Mvomero                                                              Cassava Mvomero 

Figure 3: Variations of ß-Glucosidase activities to FYM and CP application rates at 
Mvomero site  

Key: FRO= Control, FR1= 2.5 t ha -1 Farmyard manure, FR2=5 t ha-1 Farmyard manure, FR3=7.5 t ha-1 

Farmyard manure, CR0= Control, CRO= Control, CR1= 2.5 t ha -1 Compost, CR2=5 t ha-1 Compost, 

CR3=7.5 t ha-1 Compost,  
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RESULTS CONT’……

         
                         Maize Masasi                                                                                      Cassava Masasi 

Figure 4: Variations of phosphatase activities to FYM and CP application rates at Masasi 
and       Mvomero sites 
Key: FRO= Control, FR1= 2.5 t ha -1 Farmyard manure, FR2=5 t ha-1 Farmyard manure, FR3=7.5 t ha-1 

Farmyard manure, CR0= Control, CRO= Control, CR1= 2.5 t ha -1 Compost, CR2=5 t ha-1 Compost, 

CR3=7.5 t ha-1 Compost,  
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RESULTS CONT’…..

         
                         Maize Mvomero                                                                               Cassava Mvomero 

Figure 5: Variations of phosphatase activities to FYM and CP application rates at           
      Mvomero site 
Key: FRO= Control, FR1= 2.5 t ha -1 Farmyard manure, FR2=5 t ha-1 Farmyard manure, FR3=7.5 t ha-1 

Farmyard manure, CR0= Control, CRO= Control, CR1= 2.5 t ha -1 Compost, CR2=5 t ha-1 Compost , 

CR3=7.5 t ha-1 Compost,  

 

 



Discussion
⊷Generally, findings indicated that the effect of FYM

and CP on soil pH was not statistically significant
sensitive enough to be used as an indicator for soil
quality change as influenced by applications.

⊷ Activities of ß-glucosidase and phosphatase
significantly (p=0.05) increased with increasing FYM
and CP application rates as a result of increasing soil
microbial activities.
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⊷ Incorporation of FYM and CP has a potential for
improving soil quality and productivity

⊷ Soil pH is not sensitive enough to indicate short
term effects of FYM and CP application on soil
quality change

⊷ Activities of ß-glucosidase and phosphatase are
sensitive enough to serve as indicators for short
term change in soil quality following applications
of FYM and CP

Conclusions 
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⊷ Application of FYM or CP at a rate of 5 t ha-1 is 
enough to bring about the desired level of soil 
microbial activities

⊷More studies are required in order to generate area 
specific data to be used to scale up the use of FYM 
and CP in the restoration and maintenance of soil 
healthy

Recommendations
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Thanks!
You can find me at
⊷ John Constantine
⊷ kimariojc16@yahoo.com
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