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Introduction 

 Over the past decades, increasing number of population around the globe exacerbated 

with the increasing demand for foods requiring a new breakthrough in agricultural practices to 

feed this growing population. This breakthrough not only should be met by maximising food 

production but also concerning on environmental impacts in order to achieve sustainability. One 

of the known agro-ecological practices is conservation agriculture (CA) in which featuring 3 

main principles: minimising disturbance on soil (no-till and non-inversion tillage), enhancing 

crop rotations, and maintaining soil cover (Kassam and Brammer, 2016). This was originated in 

Brazil where farmers and scientists found that this technology had a potentiality to be adopted as 

a system.  

 Adoption of CA has grown rapidly due to the increase on environmental concern in 

agricultural practices. According to the FAO (2018) the adoption of Conservation Agriculture 

tends to keep rising annually with the current number has reached at 157 million hectares 

worldwide. In the United Kingdom alone the CA adoption is found to be 150.000 ha, becoming 

Europe fifth largest CA area after Russia, Finland, France and Germany. Despite current 

development of CA in the UK, there are not so many research found related to the impact of CA 

adaptation in this region. A study conducted by Lahmar (2010) emphasizing that CA is less 

researched in the Europe and the study about change in soil organic matter and soil organic 

carbon is unavailable for case study in Europe rather it is mostly available in international case 

study. Meanwhile, another study by Soane et al. (2012) comprehensively reviewed no-till 
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adaptation relating to environmental benefits feature in all across the Europe. Additionally, there 

are some studies specifically in the UK regarding soil physical and chemical characteristics 

benefited from CA adaptation reviewed by Morris et al. (2010). An obvious benefit of CA is that 

a better retention of soil organic carbon which can reduce the use of N, P, K in the soil (Kassam 

and Brammer, 2016). However, a study reviewing or investigating impacts on soil biology still 

cannot be found specifically in the UK. Soil biology which is an indicator shown by abundance 

of earthworms also plays an important role in determining soil health and closely associated of 

CA adoption with higher yield, better drainage and improved soil structure (Soane et al., 2012; 

Schon et al., 2017). Thus, the study on soil biology impact of CA and no till adoption will 

enhance breadth of research of this application. 

 Considering the diverse topography variation in the UK plays a crucial role in adoption of 

CA and no-till farming practice. This is mainly related to different soil types, weather and crop 

responses to CA adoption suitability in the UK (Jones et al., 2016). Hence, more publications are 

then required to provide sufficient information for best adoption practice. In addition to this, 

another consideration of adoption is the ability of CA and no-till practice to change the incidence 

of pest and crop diseases (Friedrich et al.. 2012). Specifically, in the area where high rainfall area 

or poorly drained soil is observed, the incidence of leather jacket can be a major problem for no-

till practice (Coll, 2001). Thus, when it is a clear objective of CA and No-till practice mainly on 

those areas identified to mitigating erosion (Kertesz and Madarasz, 2014), the adoption linked to 

leather jacket incidence has not been identified in detail.  

 In the wet acid loam clayey soil, the adoption of no-till practice is quite challenging 

especially where the farms are located in the high elevation such as in Durham county- England 

(Landis, 2018). The aim of this study is to identify no-till adoption impact on its soil biological 

and chemical properties to be used further research for the best adoption method of CA 

application in this region. 

Aims and Objectives 

 The aim of this project is to investigate whether no-till practices affect soil properties 

comparing to the undisturbed land in the area of study. The parameters chosen are basic soil 

chemistry such as pH, SOM, Olsen’s P and extractable K; pest incidence (leather jacket) as well 
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as earthworm abundance- measured in individual biomass (g/m
2
) with its species. The latter is 

chosen due to suitability as a soil health indicator.  

Research Questions 

 Based on background of previous research stated above, the following research questions 

are used in this project: 

1. What are the differences in numbers, species of earthworm persisting between no-till and 

undisturbed land? 

2. How does the soil chemistry of no-till and undisturbed land differ? 

3. What is the dominant pest observed in no-till and undisturbed land? 

Proposed Methods 

Field Site and Investigation Descriptions 

 Field studies are conducted at four different sites comprising of field farm and 

undisturbed land. Two fields and undisturbed land for each field will be chosen from each 

farm as sample locations. After that, three subsamples will be investigated on each location 

to avoid pseudo-replication. This will give in total of 48 sample observations for this study. 

The location of this study is in Durham county DH8 9BG. On site observation will be done 

for soil biology and pest. Meanwhile, soil chemistry analysis will be based on laboratory 

observation. 

Earthworm, pest and soil chemistry 

 Soil samples will be collected within 10-15 cm depth with 30-50 gram in weight and then 

packed in the plastic bag for laboratory analysis. Each sample is then air-dried in the 

laboratory, after that ground to pass through 1 mm sieve, and determination of phosphorus 

content is done by Olsen’s method, whilst for the potassium is done by ammonium nitrate 

extract. Soil pH is measured by 1:1 soil water slurry using pH meter. 

 Identifying earthworm is done by hand-sorting and direct observation in the field. At 

first, each soil sample is removed using shovel by 15cm-depth and 30,5 x 30,5 cm (Ashworth 

et al., 2017). The number of samples in the observation may have less or more than 48 

samples. This will be decided on the basis of how varies the abundance of earthworms in the 

field (Adamson, 2018). Meanwhile, species of earthworms are then identified to different 
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levels (adult or juvenile) and grouped to its ecological group such as epigeic, anecic and 

endogeic according to study by Sims and Gerard 1999 (cited in Andriuzzi et al., 2017). 

Additionally, the time for observation is also expected to be done around April-May. 

 The same procedure at soil removal is also applied to the observation of pest (leather 

jacket). However, the procedure on observation of leather jacket will be done following a 

zigzag pattern on each location. Special trap which is made of round-can with a plastic stick 

bar will be used for leather jacket observation (Adamson, 2018). Moreover, the observation 

for leather jacket will be done around February-March prior its hatching period. 

Data Analysis 

 A model will be developed to determine impacts of no-till and undisturbed land on soil 

ecology and soil properties using analysis of variance (ANOVA) on: i) soil characteristics, ii) 

earthworm abundance, and iii) leather jacket abundance. All analyses will be carried out with 

SAS statistical software (SAS V 9.3, SAS Institute Inc.- USA), specifically using R- 

computational for linear mixed effects models as described by Pinheiro et al. (2017) with a 

significant level will be assumed at p<0.05, unless otherwise stated. In addition, in order to 

indicate the relationship amongst all variables, Canonical Correspondence Analysis (CCA) 

will be used in this study. 

Equipment List 

 Shovel, GPS, pH meter, Erlenmeyer, flask, sample bag, round can with plastic stick bar, 

roll meter. 
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Work Plan 

 The plan of the project will start from February to September as shown in Table 1 below. 

The data collection will refer to the predicting weather in the site and will start from February- 

March for leather jacket and the end of April to the midst of May for other analyses. After that, 

the laboratory work will be performed to collect data for soil chemical properties. Finally, the 

dissertation project will be written from August-September prior the submission deadline. 

Table 1. Gantt Chart of Project Plan (Feb-Sep 2018) 

 

Feb Mar Apr May Jun Jul Aug Sep 
DESCRIPTION 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 

Literature Review                                             

Research Methodology                                                       

Data Collection:   

1. Leather Jacket                                                           

2. Soil sampling and earthworm                                               

Laboratory Analysis   

1. Sample preparation                                                               

2. P, K, and pH analysis                                                               

Data Analysis                                                       

Writing Dissertation                                                         

Proof Reading                                                               

Submission                                                               
 

Budget 

 Estimation of budget that will be used in this project is shown in the Table 2. As it below 

university budget allowance of 500 £, there is no further external budget needed for this project. 

Table 2. Project Plan Budget Estimation 

Description Amount  Unit Price (£) Total (£) 

Car Hire (Durham-Newcastle) 14 days-return 20 280 

Chemical and Filter Paper 48 samples 1 48 

Can round (metal) 6 cannes 4 24 

Plastic Stick Bar 6 pieces 3 18 

Plastic Sample Bag 1 pack 5 5 

Petrol 30 liter 1.3 40 

    Grand Total 415 
 










