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Abstract 

Grass silage is an integral part of cattle production in Ireland and yet silage quality has remained 

stagnant over the last 30 years, despite a vast amount of research carried out on producing 

better quality silage. The average dry matter digestibility (DMD) of silage tested in Ireland is 

between 64-67% DMD. This study is focused around assessing and implementing extension 

methods focused on silage quality and providing recommendations on which extension 

methods best support the adoption of management strategies which improve silage quality. 

The findings of this study have shown that silage focused extension methods can be effective 

in getting farmers to adopt and implement new management strategies which will improve 

silage quality. This study is an intervention based study and assesses adoption as a process 

examining both adoption and implementation of the management strategies discussed. This 

study has shown that working to improve silage quality is a process and advisors need to focus 

attention on silage quality throughout a number of key stages throughout the year. It also 

highlights the role that perceived behaviour control has on intentions related to silage quality. 

It demonstrates the need to motivate farmers, create awareness and belief in the role silage 

quality has to play on their farms, and how to successfully get the farmer to feel that they can 

control the quality of their silage. The KT strategies recommended in this study is focused on 

this process to effectively communicate the message on silage quality.  
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Chapter 1. Introduction 

The Irish beef industry is going through a challenging period as margins on beef farms are 

insufficient and so efficiency needs to be maximised to keep costs low (Hennessy et al., 2018). 

The winter period is the most expensive period for beef farms, as the diet is based on grass 

silage and concentrates to ensure the adequate nutrition of stock, both of which are more 

expensive than grass (Lynch et al., 2018). Improving silage quality reduces the amount of 

supplementary feeding of concentrates required, and significantly increases animal 

performance (McCarrick, 1966; Steen et al., 2002). The importance of silage quality has been 

known for many years yet the average DMD of silage remains between 64-67% from 2012-

2017 (Patton, 2018). 

The Irish climate enables Irish farmers to produce food from a high quantity of grass due to its 

ability to grow grass at a low cost for a long season (O'Riordan et al., 1998; Egan and Dukelow, 

2018). Therefore, Irish farmers need to work to maximise grass utilisation in the diet to increase 

farm performance, this also includes the utilisation of grass silage (Crosson et al., 2006). Grass 

conservation is a critical element of grassland management as it enables the farmer to remain 

in control of grass growth on the farm. Grass silage accounts for 25-30% of the diet in an 

animal’s lifetime and so its quality will have a significant influence on animal performance 

over its lifetime on the farm (O'Donovan et al., 2011; Mayne and O'Kiely, 2005).  

Teagasc is the national body leading the advisory services in Ireland. Advisory services in 

Ireland have long focused on improving grassland management which has proven to be a slow 

burner (Creighton et al., 2011). Following the Department of Agriculture, Food and the Marine 

(DAFM) launching 2017 as the “year of sustainable grassland” Teagasc launched the Grass10 

campaign. This campaign is a knowledge transfer initiative introduced by Teagasc in January 

2017 which is focused on improving the utilisation of grass on farms, however does not 

incorporate grass conservation into the programme (Teagasc, 2017a). 

The main quality attribute that effects performance is the dry matter digestibility (DMD) of the 

silage. The DMD is determined mainly by the growth stage of the plant as it declines rapidly 

as the stem and seed heads develop (O'Kiely and Flynn, 1987). When harvesting a crop of 

silage the aim should be to produce a crop that is balanced for quality and quantity yet the 

current standard of silage quality in Ireland demonstrates that farmers place greater emphasis 

on the quantity aspect, sacrificing quality (Patton, 2018). This study will aim to improve beef 
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farmers knowledge and opinions on producing an adequate amount of high quality silage and 

to produce recommendations on how to better communicate the message on silage quality to 

Irish farmers.  

Chapter 2 presents a background to the Irish beef industry, reviewing literature on grass silage 

and the factors that affect it, knowledge transfer in Ireland, theories on changing attitudes and 

behaviour, technology adoption, extension methods used in Ireland, and the role of 

communication and communicative interventions. Chapter 3 focuses on the methodology used, 

outlining the research objectives and questions (as developed following the review of relevant 

literature), and the sampling method. In addition, it discusses the research methods used and 

provides insight into how the study was designed. It also outlines how data was collected and 

analysed. Chapter 4 presents the finding of the study focusing first on baseline data from 

questionnaires and then from semi-structured interviews to demonstrate any behaviour change 

achieved or not. Chapter 5 discusses these findings demonstrating how they fulfil the study 

objectives. Finally, chapter 6 provides a conclusion and recommendations for the advisory 

services and wider industry. 

1.1 Rationale 

The importance of silage quality has been known for many years yet the average DMD of silage 

remains stagnant at 64-67% between 2012-2017 (Patton, 2018). This study will aim to evaluate 

the farmers understanding of silage quality and the impact it can have on improving farm 

efficiency. 

In the short term, this study will enable farmers to improve their farm efficiency by increasing 

the standard of silage quality produced on their farms. Additionally, in accordance with the 

Grass10 campaign aim of improving grass utilisation on farms, it will contribute to farmers 

increasing their grass utilisation through the production of higher quality silage.  

In the long term, the study will provide insights on extension methods currently being 

implemented by advisors on silage quality which will help develop recommendations on a 

better, more effective extension method to support the adoption of management practices. 
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Chapter 2.  Literature Review 

2.1 The Irish beef industry 

The Irish beef industry is the largest agricultural sector in the Republic of Ireland, estimated to 

be valued at €2.9 billion (Hennessy et al., 2018). Beef produce accounted for 1% of Irelands 

export growth in 2018, an 8% decrease from 2017 (Bord Bía, 2017; Bord Bía, 2018). While 

the export growth was still marginally positive beef prices remain constrained and decreased 

further in the latter half of the year due to non-EU imports increasing by 6%. The beef market 

equates to 20.8% of the food and drink export market (Bord Bía, 2018).  

The financial performance of beef farms in Ireland is challenging with production costs 

typically exceeding output. It is therefore paramount for beef farmers to maximise efficiency 

to reduce the impact poor prices have on profitability. This is particularly relevant as the dairy 

herd continues to expand, producing additional dairy cows and calves for the beef market. If 

dairy bred beef which has lower value continues to displace suckler beef, the overall value of 

the beef sector will decrease, resulting in tighter margins for Irish beef farmers (Hennessy et 

al., 2018).  

Food Wise 2025 is the current outlook on the future prospects for the Irish agricultural economy 

that was carried out in 2015 by a committee of 35 stakeholders in the agri-food sector (DAFM, 

2015). It highlights the importance of the agri-food sector to the Irish economy, the future 

prospects for the various industries and how it can grow and develop further over the next ten 

years. The report forecasts an increased demand for meat protein and highlights the importance 

of the high reputation Irish beef, produced on a grass based system has in the E.U. (DAFM, 

2015). Bord Bía is an Irish food board which aims to endorse Irish food to the worldwide 

market, including Ireland, and to provide a link between Irish food consumers and producers. 

In 2018 a Bord Bía outlook report on the beef market, supported the predictions produced in 

Food Wise 2025, forecasting E.U. beef consumption to increase by 0.5% in 2018, and the total 

exports from the E.U. to rise by 2.7% (Bord Bía, 2018). However, in 2019 beef consumption 

had decreased by 0.9% and exports increased by 8%. Furthermore, consumption was predicted 

to decrease by a further 0.8% in 2020 with exports continuing to increase by 5%. Beef 

production in Ireland had decreased by 0.5% in 2019 and is expected to decrease by a further 

0.7% in 2020 (Bord Bía, 2019). The African Swine Flu outbreak in China in 2019 led to the 

demise of 50% of China pig herd compared to 2017, which was predicted to continue in 2020 
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with a 40% reduction from 2017 levels. This offers a possible respite as global meat supply 

decreased by 7%, alleviating some of the pressure on the global meat market as China look to 

import more protein to address this shortfall. Chinese overall meat production dropped by 30% 

(Bord Bía, 2019).  

Food Wise 2025 states how Ireland should utilise its reputation better, focusing on maximising 

the potential of high value markets both in the E.U. and in third world countries (DAFM, 2015). 

This was the focus for Bord Bía in 2018, as they aim to refine the focus on promoting consumer 

awareness of the high standard in Irish beef production, highlighting to key markets how Irish 

beef meets its consumer demands (Bord Bía, 2018). Food Wise 2025 also considers the efferent 

effect continued dairy expansion will have on the beef industry and the importance of breeding 

to protect the value of the beef sector. Beef sourced from the suckler herd is a fundamental 

element in the reputation Irish beef has in international markets. The report states the potential 

of growing beef output with use of improved technology once the suckler cow herd remains at 

the same level (DAFM, 2015). At the end of December 2019, suckler cow numbers had reduced 

by 25,500 (2.6%) from 2018 levels (Central Statistics Office, 2020). 

To evaluate beef farm income levels as a part of the Teagasc National Farm Survey, cattle 

farms are categorised into “cattle rearing farms” and “cattle other farms”. Cattle rearing 

farming involves suckler cows and the production of beef bred animals while cattle other farms 

involves finishing a mixture of both dairy and beef bred animals (Hennessy et al., 2018). 

Weather events across Ireland, such as prolonged snowstorms and drought during the course 

of 2018 led to a significant reduction in grass growth throughout the year and a drastic increase 

in the volume of concentrates utilised in livestock farming systems in 2018 (Dillon et al., 2019). 

Farm income on cattle rearing farms averaged €12,529 for 2017 which decreased to €8,311 in 

2018 (-22%). This is despite the fact that in 2017 output increased by 5%, due to overall costs 

also increasing by 7% with feed costs alone rising by 16% (Dillon et al., 2018). In 2018 output 

decreased by 4% with costs continuing to increase by a further 3% (Dillon et al., 2019). This 

income level has remained stagnant over the previous number of years with an average income 

of €12,660 in 2015 highlighting the extent of financial difficulties that are challenging farmers 

following 2018. As a result of the low income level on farm investment on cattle rearing farms 

has decreased by 19% in 2017 (Dillon et al., 2018). Income levels on cattle other farms for 

2018 also reduced averaging €14,560 (-11%) with output levels increasing by 6% (Dillon et 

al., 2019). Overall, the drystock sector is regarded as low profit, smaller farms. Income per 
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hectare (ha) on cattle rearing farms was €268 and €393 on cattle other farms, compared to an 

income of €1,229 on dairy farms (Dillon et al., 2019). 

To prevent the suckler cow herd from declining further suckler farmers need to maximise farm 

efficiency to attain a profitable system. This involves exploiting the potential from the cheapest 

feed sources, grazed grass and grass silage, to reduce the requirement for high cost 

concentrates. As feed costs typically consume 75% of variable costs on a suckler cow system 

(Lynch et al., 2018). 

2.2 Brexit  

On the 23rd of June 2016, the U.K. voted in a referendum to leave the European Union, 

following this Brexit was initiated on the 29th of March 2017, with the country originally due 

to depart the E.U. on the 29th of March 2019. This two year period was to allow for the 

development and negotiation of trade deals which may prove detrimental for the Irish 

agricultural sector (Matthews, 2017). This negotiation period continued and resulted in a 

number of extensions with the U.K. exiting the E.U. on the 31st of January 2020 (Hanrahan et 

al., 2019). The U.K. market is strongly relied on as it accounts for 37% of the Irish food and 

drink export market, compared to the rest of the E.U. accounting for 34% of the market share 

and 50% of Irelands beef export market (Bord Bía, 2018). As of 31st of January 2020, Brexit 

had legally happened and the U.K. moved into a transition period which is due to last until the 

31st of December 2020, unless an extension is sought after (Hanrahan et al., 2019). Depending 

on the trade deal negotiated in this time frame, if trade barriers such as tariffs or customs are 

introduced, the Irish agricultural sector will be affected greatly (Matthews, 2017). The most 

severe repercussion for Ireland will be if the E.U. and U.K. are unsuccessful in negotiating a 

trade deal, which may result in reduced trade and the introduction of trade tariffs on Irelands 

biggest export market (Donnellan et al., 2016). The transition period offers an opportunity to 

negotiate a practical trade deal to be implemented post December 2020 and allows for a softer 

exit from the single market if a deal is not agreed (Hanrahan et al., 2019). 

Along with the impact reduced trade will have on the Irish beef export market, Brexit will also 

negatively affect Irish agriculture as the U.K. will no longer contribute to the Common 

Agricultural Policy (CAP). The U.K. is the second highest contributor to the CAP budget and 

so once this contribution ends, other member states will either have to increase their 

contribution or have direct payments reduced (Donnellan et al., 2016). 
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2.3 Covid-19 

Coronaviruses are a common, large family of viruses that can infect various species of animals 

and humans (CDC, 2020). Covid-19 is a new mutation of the coronavirus which was first 

identified in Wuhan China in December 2019 in a seafood and animal market when a number 

of patients were diagnosed with pneumonia of an unknown origin. The concern at this early 

stage was the viruses’ ability to transmit easily to other people as it began to appear in clusters 

and in the market resembled a viral epidemic pneumonia as it infected such a high rate of 

people in a short space of time (Zhu et al., 2020). Although not common, occasionally, 

coronaviruses can transmit from animals to humans as occurred with previous diseases such as 

MERS-CoV and SARS-CoV and now with SARS-CoV-2 (Covid-19). Coronaviruses typically 

causes illnesses affecting the respiratory and gastrointestinal system and can be fatal especially 

for the elderly and those with underlying health conditions (Zhu et al., 2020). On the 11th of 

March 2020 Covid-19 was classified as a pandemic by the World Health Organisation, which 

is a global outbreak of a disease (CDC, 2020). As of the 12th of May 2020, there was 4, 006, 

257 cases worldwide and 278, 892 deaths (WHO, 2020). On the 27th of March 2020 Taoiseach 

Leo Varadkar (Irish Prime Minister) announced strict public health guidelines for the people 

of Ireland to stay at home as much as possible to try and prevent the spread of Covid-19 (GOV, 

2020a). This was due to the increasing number of cases leading Ireland into the delay phase of 

the Ireland’s preparedness and strategy plan which is focused on slowing down the spread of 

the virus with many other countries taking a similar approach (GOV, 2020b).  

Covid-19 is having a significant impact on the Irish beef industry as trade is restricted due to 

mart closures and infection impacting factory processing. The scale of this impact is not yet 

known, as kill numbers are reduced by 31,683 for the week commencing 11/05/2020 compared 

to 2019 levels (DAFM, 2020).  

2.4 Grass silage  

Ireland’s advantage over other E.U. countries stems around its potential for producing beef 

from a high quantity of grass (Egan and Dukelow, 2018) and its ability to maintain a long 

growing season and to grow grass at a low cost (O'Riordan et al., 1998). Irish beef farmers can 

produce 1 kilogram of liveweight for 80-85% less costs compared to a high concentrate diet, 

with 80% of weight gain on a suckler calf from weaning to slaughter being produced from 

grass (Egan and Dukelow, 2018). This signifies that drystock farmers need to maximise the 

utilisation of grass in the diet to increase economic efficiency (Crosson et al., 2006). This can 
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be achieved by implementing a rotational paddock grazing structure, measuring grass growth 

and grass budgeting, maximising the perennial ryegrass content of a sward, and extending the 

grazing season for as long as possible (Crosson et al., 2016).  

Grass growth occurs when soil temperatures are above 5ºC, inadequate grass growth during 

the winter season requires animals to be housed and for farmers to conserve forage for this 

housing period (Crosson et al., 2006). Grazed grass is the cheapest feed source available to 

farmers, followed by grass silage, which is additionally cheaper than concentrate feed (Lynch 

et al., 2018). Other winter feed crops are economically competitive with grass silage, especially 

when a high energy diet is required for finishing cattle and the crop can be included as part of 

a reseeding programme. However, grass silage remains the main winter feed source produced 

on beef farms as it is easily integrated into a grazing system and the majority of land on beef 

farms is comprised of permanent pasture (Finneran et al., 2010). On Irish beef farms, silage is 

typically harvested twice during the growing season, the first cut in late May or early June with 

the second cut being harvested 8 weeks later. While on farms with a low stocking density, the 

farmer typically aims for one cut to be undertaken in June (Crosson et al., 2006). 

Grass silage is expensive to produce at €130 to €170/tDM (Crosson et al., 2016). However, the 

production of grass silage can be economically competitive when managed correctly as part of 

an integrated grazing system (Mayne and O Kiely, 2005). Successful integration of a grazing 

system and grass conservation plays an important role in grassland management as it aids the 

farmer to control surplus grass growth and increase grass utilisation during the grazing season 

(Mayne and O Kiely, 2005). 

Silage quality plays a fundamental role in driving overall farm efficiency as it can help to 

reduce feed costs and improve animal performance. Grass silage is an integral part of cattle 

production in Ireland and so is an area which should not be underestimated by farmers 

(Devaney, 2017). On a typical drystock farm cattle are housed for an average of 150 days over 

the winter period in Ireland (Lynch et al., 2018). In a calf to beef system, over the animal’s 

lifetime, a diet will be comprised of 52% grass, 30% grass silage and 18% concentrates, with 

grass silage accounting for 63% of the average winter diet (O'Donovan et al., 2011). While in 

a suckler beef system the diet is targeted to 65% grass, 25% grass silage and 10% concentrates 

per cow on a dry matter basis (O'Donovan et al., 2011). Therefore, to improve farm efficiency 

drystock farmers need to focus on maximising animal performance and grass silage utilisation 

over the winter period as it accounts for a substantial proportion of the animal’s diet over its 
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lifetime (Mayne and O Kiely, 2005). Feed costs account for 75% of the variable costs in an 

average suckler beef system. Grass is the cheapest food source available, followed by grass 

silage and then concentrates. Grass plays a major advantage in Irish agriculture with the 

potential to maximise these low cost feed sources in the diet. Therefore, Irish farmers need to 

focus attention to maximising the production and utilisation of grass in the diet followed by 

grass silage. Concentrates should then be used to supplement the diet to ensure satisfactory 

animal performance over the winter period. Where poorer quality silage is available on the 

farm, farmers either decide not to supplement the diet with concentrates and instead suffer the 

reduced animal performance over the winter period, or will allow the system to suffer the cost 

of feeding the additional concentrates (Lynch et al., 2018).  

Higher quality silage will lead to improved farm performance as it can shorten the fattening 

period and improve feed conversion efficiency (FCE) (Teagasc, 2016). Previous studies by 

McCarrick (1966) and Steen et al. (2002) have demonstrated that animal performance is 

directly linked to the dry matter digestibility (DMD) of the silage for beef cattle. The DMD is 

effectively a measure of the energy the animal can utilise from the grass silage is and so 

signifies the potential influence the silage will have on animal performance (O'Kiely, 2016). 

Dry suckler cows can be adequately fed on 67-68% DMD grass silage (Patton, 2018). However, 

for growing/finishing cattle, and suckler cows in early lactation, the target is to have silage at 

72-74% DMD or higher (Patton, 2018). Silage quality has remained static over the past 30 

years in Ireland with Teagasc grass silage analysis results showing average DMD to range 

between 64-67% from 2012-2017 (Patton, 2018). 

McCarrick (1966) reported that as silage DMD increased, a higher carcass weight gain was 

observed. Furthermore, when poor quality silage is produced, the farmer needs to increase 

concentrate supplementation to maintain animal performance (McCarrick, 1966; Steen et al., 

2002). The research carried out by Steen et al. (2002) observed that once metabolisable energy 

levels remain consistent, diets containing up to 80% high quality silage can produce almost the 

equivalent carcass gain of a diet comprised of 80% concentrates. This signifies that in the Irish 

context, where it is possible to produce beef from a high proportion of grass in the diet, if 

farmers improved the standard of silage quality, they could achieve high levels of animal 

performance over the winter period and finish cattle in a more cost effective manner (Steen et 

al., 2002). As concentrate costs are one of the largest costs in finishing cattle having silage of 

a high DMD value increases in importance when concentrate prices are high as there is less 

supplementation necessary. As silage DMD in Ireland remains at such an inadequate level as 
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mentioned this highlights the potential for Irish beef farmers to improve efficiency on farm by 

increasing silage DMD. The study by Steen et al. (2002) was based on finishing cattle and the 

effect silage quality had on carcass weights. As beef production becomes more competitive 

farmers are moving to finish cattle on a grass based diet, housing stock for only one winter 

period, and so weanling performance over the winter period is key to ensuring animals are 

hitting target weights to achieve this goal (Patton, 2018). Additionally, in an efficient suckler 

beef system, replacement heifers should be targeted to 60-65% of their mature body liveweight 

pre-breeding to reduce the occurrence of fertility issues and to produce a high quality calf 

(Diskin and Kenny, 2014). Furthermore, a study by Herron et al. (2019) investigating the effect 

of grass silage harvest date and fertiliser rate on nitrous oxide emissions demonstrated that 

improving silage DMD by earlier cutting dates will lead to reduced nitrous oxide emissions 

due to the reduced volume of concentrates required in the system to achieve animal 

performance. Herron et al. (2019) concluded that overall farm performance can be improved 

by putting good farm practices into action with minimal effect on GHG emissions. If Irish beef 

farmers improve silage DMD they will require less concentrates, will improve animal 

performance at a lower cost while reducing GHG emissions.  

2.4.1 Factors affecting silage quality  

The main attribute of silage quality for beef farmers is digestibility due to the significant impact 

it can have on carcass gain (Steen, 1988). Forage is comprised of different tissue types which 

fluctuate in digestibility, it is the ratio of these tissues in a forage which determines the overall 

digestibility of a forage (Hacker et al., 1982). 

The DMD of a feed is highly variable for all forage types, and so is achievable for farmers to 

focus on improving (Minson, 1990). As the season progresses, the DMD is at the highest point 

early in the season when grass is leafy, and declines rapidly with crop maturity as the stem 

proportion of the plant increases and the seed heads begin to emerge (O'Kiely and Flynn, 1987). 

This decline occurs during May and June at a rate of 0.3 – 0.6 units of DMD per day, as the 

crop increases in yield, which signifies the implication the cutting date can have on silage 

quality (O'Kiely and Flynn, 1987).  

The aim is to achieve a balance of both high DMD silage and yield, the current standard of 

silage quality in Ireland however, suggests that farmers are not placing enough emphasis on 

the quality aspect of silage production (Patton, 2018). As grass grows, it goes through three 

main stages (Minson, 1990). The first stage is one of rapid growth with a consistent level of 
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digestibility, the second stage is identified by the DMD beginning to rapidly decrease, where 

the stem increases and the seed head begins to develop, and finally, the third stage occurs when 

the decreasing DMD begins to stabilise, and the DMD is determined by the stem: leaf ratio and 

the presence of seed heads (Minson, 1990). This signifies how DMD can be enhanced by the 

removal of the mature growth enabling the crop to revert to the first growth stage (Minson, 

1990), it also has a role to play in the importance of grazing silage ground in the spring time to 

clean up dead residue material at the base of the crop pre-closing, as this can reduce the DMD 

by 6-8% (Teagasc, 2016).  

Lalani (2016) investigates the role of yield, labour and soil fertility in decision making in 

relation to implementing conservation agriculture. In this study, yield was found to be the 

“strongest driver of change” in farmers with already showing a high intention to change. 

Additionally, motivation for the over-application of fertiliser was strongly linked to yield as 

intensive farmers viewed over-application as a way to ensure a high yielding crop and as a risk 

reducing exercise (Stuart et al., 2014). A much cited concern from Irish farmers, particularly 

due to recent fodder crises, is that two vital steps to improve DMD, cutting silage earlier and 

ensuring silage ground is grazed prior to closing in the spring, will reduce the silage yield. 

However, the improvement in DMD and reduction in days silage is closed for will lead to an 

overall increased herbage yield of grazed grass and silage in the system. The focus should 

therefore be on the yield of DM over the full year rather than the yield per cut of silage (Patton, 

2018). An example of this has been demonstrated as even a three cut system, while producing 

0.7 t DM/ha of silage less than a two cut system, produced silage of 75% DMD versus 67% 

DMD, which produced an additional 120 kg carcass gain compared to the two cut system 

(O'Kiely and Flynn, 1987). Ensuring the fertiliser requirements of the crop are provided for has 

little impact on quality, excluding nitrogen helping to increase the protein content (Minson, 

1990). Each grass variety has a heading date at which stage the seed head will emerge. As the 

silage should be harvested post seed head emergence, adequate fertiliser will improve the yield 

of the grass in the younger stage of growth, and so plays a vital role in enabling the farmer to 

achieve the correct balance of producing high quantity of high quality silage (Minson, 1990; 

Patton, 2018). Therefore, nutrient management planning will be a key aspect of this study. 

The protein and energy content of the forage are important as they reduce the requirement for 

supplementation, especially in the case of expensive protein sources. Both these elements are 

majorly influenced by the standard of preservation of the forage, which is based on two main 

principles: 1. Achieving good fermentation and 2. By getting the forage into an anaerobic 
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environment in a short period of time and clamping the pit effectively to ensure it remains 

anaerobic (O'Kiely and Flynn, 1987). Adequate preservation occurs once the forage is placed 

in anaerobic conditions, the lactic acid bacteria converts the sugars in the grass to lactic acid 

through fermentation. This production of lactic acid reduces the pH of the silage to 3.8 - 4.0 

which prevents undesirable, bacterial processes from occurring (O'Kiely and Flynn, 1987). 

This signifies the need for an adequate level of sugars in the grass at harvest, as the sugar 

content determines the amount of lactic acid produced. If there is an inadequate amount of 

lactic acid produced, the pH will not decrease enough to inhibit the undesirable bacteria and 

secondary fermentation will occur. The bacteria will then continue this fermentation process 

and convert the lactic acid and amino acids to ammonia and butyric acid, producing badly 

preserved silage (O'Kiely and Flynn, 1987).  

The dry matter of forage crops is generally below 20% DM at harvest, which the farmer 

endeavours to increase before putting the grass into the pit through wilting (Steen, 1988; 

Raymond et al., 1986). It is now commonly advised to wilt the crop for a maximum of 24 hours, 

targeting a DM content of 25%, weather permitting (Teagasc, 2016). This level of wilting has 

many benefits, mainly associated with handling the silage, as the crop weight will be reduced 

there will be less effluent produced from the pit and the harvester can work closer to the mower. 

However, the main benefit is in achieving a more stable fermentation process due to the 

concentration of the sugars and increasing DM intake (Raymond et al., 1986). The issue with 

wilting silage is the increased risk to undesirable weather conditions, if this occurs and the 

wilting process is prolonged, it can reduce the utilisation of the silage and cause losses in the 

grass sugar content (O'Kiely and Flynn, 1987). It is therefore best practice to determine the 

wilting period based on the weather conditions and eliminate if not necessary. The aim should 

be to wilt the crop in wide rows to keep the wilting period as short as possible to ensure the 

silage is at the adequate DM content and to minimise the losses of nutrients sugars, thus 

providing optimum ensilability conditions.  

2.4.2 Nutrient management planning 

One of the key steps in soil fertility management is ensuring fertilisers applied on the farm are 

properly balanced to ensure the crop requirements are catered for (Wall and Plunkett, 2018). 

Over-application is inefficient as it will lead to an increased risk of nutrient loss as production 

will be limited by any nutrient that is in short supply. Fertiliser compounds selected for a farm 

should aim to balance the crop requirement after on farm nutrient sources are accounted for 
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such as: N, P and K soil indices, and other fertilisers previously applied (organic and chemical) 

(Wall & Plunkett, 2018). In 2019 Teagasc soil sample results for drystock farms demonstrated 

56% of soils had a pH >6.2, 55% were in index 1 and 2 for P, and 43% in index 1 and 2 for K 

(Teagasc, 2019a). Additionally, only 18% of drystock soils were at optimum level in 2019, 

although this had increased from 11% on 2018 (Teagasc, 2018; Teagasc, 2019a). The target 

soil index for P and K should be index 3 highlighting that the majority of drystock farms are 

not applying enough P and K fertiliser to balance the needs of the crop as outlined previously. 

With such a high proportion of farms below optimum levels, performance on drystock farms 

is inhibited as poor soil fertility leads to compromised productivity and overall performance on 

beef farms (Wall & Plunkett, 2018).  

A nutrient management plan (NMP) is completed by advisors for farmers, planning what 

fertiliser allowances they have or their farm in accordance with DAFM regulations. The aim 

of the plan is to account for all of the on farm sources of fertiliser and make balanced 

recommendations to the farmer on suitable chemical fertilisers (DAFM, 2018). Shepard (2005) 

concluded that farmers in the U.S. with NMP’s for their farm applied less nitrogen and 

phosphorus and highlights the importance of creating awareness of the availability of on farm 

sources of fertiliser (Shepard, 2005). Daxini et al. (2018) concluded that in line with Ajzen’s 

theory farmers are more likely to apply fertiliser when they attain a stronger belief in their own 

ability to do so successfully on the basis of their soil analysis. Perceived behaviour control was 

also found to influence farmer’s intentions to implement the recommendations on a nutrient 

management plan (Daxini et al., 2018). Additionally, Wilson et al. (2014) reported that the 

farmers’ belief in the efficacy of a implementing a nutrient management plan had a stronger 

influence (perceived efficacy) on adoption rather than motivation. This was particularly 

relevant for the farmer believing that the changes they made on their farm would have an impact 

on the local water quality. Both studies highlight the need for the availability of technical 

expertise to provide a plan that will be practical for each individual farmer and to ensure plans 

are effective to increase belief for the farmer to help maximise adoption (Wilson et al., 2014; 

Daxini et al., 2018).  

2.5 Knowledge transfer in Ireland 

Agricultural extension and advisory services are essentially a facility which is focused on the 

successful application of scientific research and knowledge on farms. This is done through two 

practices: by providing farmers access to the most recent information on technology and 
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innovation; and by providing support to the farmers in helping them to implement these new 

strategies on the farm by developing their technical and management expertise (Christoplos, 

2010). Farmers’ main tool to access knowledge is through individuals and organisations. As 

knowledge is a fundamental element in initiating farmers to adopt new innovations and 

technology on their farm the importance of extension services should not be underestimated 

(Garforth et al., 2004). The issue of farmers not adopting recommended measures or 

technology puts into question value for money invested into research and the efficiency of how 

farmers are connected with new knowledge and innovations (Garforth et al., 2004). 

Each decision a farmer makes requires information, the quality, relevance, and ease of access 

of this information all have a direct impact on the rate of adoption. Farmers have access to 

various sources of information which they scrutinise for credibility and perceived influence. 

This highlights that while it is important for research to be delivered to farmers in a simplified 

manner, it should not be over simplified as to diminish its credibility and to allow for farmers 

to understand the background of the message being passed to them (Garforth et al., 2004). 

2.5.1 The development of Irelands advisory service 

The Irish advisory service was established in the early 1900’s at which time saw agricultural 

education undergo significant development. The Department of Agriculture and Technical 

Instruction (DATI) was developed in 1899 as a result of the Agricultural and Technical and 

Instruction Act. The Department developed and worked with localised county committees 

which had been developed in 1898. These county committees had autonomy and so could tailor 

the service as necessary. It was through these county committees the department began to 

employ Agricultural Instructors to “teach and demonstrate the science of food production” 

(Martin, 2016). Plunkett (1901) defined an agricultural instructor as a “guide, philosopher and 

friend”. Through Department financing over 1200 farmers were enrolled in an agricultural 

programme by 1913 (Teagasc, 2020a). This extension service continued and was offered 

through the establishment of 10 agricultural colleges from 1900 to 1975 and training centres 

throughout the country. Farm expansion and intensification led to an increased demand for 

enterprise specialisation and so advisors became specialised in 1983. In 1987, after examining 

the operation of advisory services in the U.K. and New Zealand which faced similar challenges, 

the Irish government decided to introduce charges to the advisory services. This fee was based 

on a contract basis for which the client would receive a standard advisory service on top of 

which additional packages would be available (Teagasc, 2020b). The introduction of charges 
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has led to a more refined approach to the advisory service, instilling confidence in advisors in 

the service they are providing as “willingness to pay places value on the service received” 

(Teagasc, 2020b). Today approximately 75% of Teagasc is state funded with 40% for research, 

30% for education and 30% for advisory.  

2.5.2 ACOT 

This county committee style of advisory that was managed by the Department of Agriculture 

and Food (DAF) had 27 units and was challenging to provide a consistent standard of service 

and training to instructors, which hindered progression (Teagasc, 2020b).  This led to the 

development of the national advisory and training body (ACOT) in 1980. ACOT was based on 

a regional management structure with regional specialists to lead the advisory programme and 

to link advisors with research through staff training and technical support. 

2.5.3 Teagasc – the Agricultural and Food Development Authority 

Teagasc was developed from ACOT in 1988 following the Agriculture (Research, Training 

and Advice) Act 1988, and is the leading public body responsible for delivering integrated 

research, advisory and training services to Irelands agriculture and food industry (Teagasc, 

2020c). The Agriculture (Research, Training and Advice) Act 1988 outlines the principle 

functions of Teagasc as follows: 

1) To provide, or procure the provision of educational, training and advisory services 

in agriculture, including such educational, training or advisory services in 

agriculture as may be specified by the Minister for Agriculture for the purpose of 

giving effect to any directive, regulation or other act adopted by an institution of 

the European Communities. 

2) To obtain and make available to the agricultural industry the scientific and practical 

information in relation to agriculture required by it. 

3) To undertake, promote, encourage, assist, co-ordinate, facilitate and review 

agricultural research and development (including research and development in 

relation to food processing and the food processing industry). To provide the 

provision of educational, training and advisory services.  

Based on these functions the mission of Teagasc is “to support science-based innovation in the 

agri-food sector and wider bio-economy so as to underpin profitability, competitiveness and 
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sustainability” (Teagasc, 2020c). The Teagasc strategy is reviewed on a regular basis and is to 

be reviewed in 2020. The strategy is built around the four main goals of Teagasc which are: 

GOAL 1: Improve the competitiveness of agriculture, food and the wider bioeconomy 

GOAL 2: Support sustainable farming and the environment 

GOAL 3: Encourage diversification of the rural economy and enhance the quality of life in 

rural areas 

GOAL 4: Enhance organisational capability and deliver value for money 

Teagasc disseminates knowledge through an assortment of extension methods including posted 

literature, discussion groups, one-to-one consultations, national and local events, and education 

and training courses. The advisory service continues to be reinforced by a team of specialists 

who provide additional expertise and to provide consistent training to advisors (Teagasc, 

2017b). 

2.6 Changing attitudes and behaviours 

2.6.1 The theory of reasoned action and the theory of planned behaviour 

Socio-physiological behaviour models provide an overview of how decision making is 

influenced by numerous physiological factors such as a persons’ beliefs, attitudes, subjective 

norms amongst others (Ajzen, 2001). 

A persons’ intention to perform a certain behaviour increases as their attitude towards the 

behaviour becomes more favourable and surrounding abilities and norms are increasingly 

conductive towards the behaviour. Behavioural intention is the most significant factor in 

predicting actual behaviour (Ajzen, 2001; Ajzen, 2011). 

The theory of reasoned action (TRA) was developed in 1975. The TRA model disseminates 

the factors influencing behavioural intention into 1) Behavioural attitudes and 2) Normative 

beliefs (subjective norms) as outlined in the diagram below. It is focused on the assumption 

that humans typically behave in a “sensible manner” (Ajzen, 1988; Fishbein and Ajzen, 1975). 
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Figure 0. The Theory of Reasoned Action (Fishbein and Ajzen, 1975) 

Following on from the TRA framework research focused on other factors which may influence 

a person in successfully carrying out a behaviour. These are broken into internal and external 

factors and accommodate for where a person intends to carry out an action but finds they are 

unable to do so due to lack of information, skills, abilities, emotions, compulsions, opportunity 

or dependence on others inhibiting them from carrying out the behaviour (Ajzen, 1988).  

This led to the development of the theory of planned behaviour (TPB) which includes the factor 

of perceived behavioural control. This accounts for the difficulties a person might face in 

attempting to carry out a behaviour and incorporates the influence previous experience a person 

may have in attempting to carry out a behaviour, such as producing high quality grass silage.  

Therefore, the TPB model as outlined in Figure 2.1 essentially accounts for three variables 

which influence the behavioural intention: 1) Attitudes towards a behaviour, 2) Subjective 

norms, 3) Behavioural control (Bruhmann and Brønn, 2018).  
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Figure 2.1. The theory of planned behaviour (Ajzen, 1988; Bruhmann and Brønn, 2018) 

2.6.1.1 Limitations of Theory of Reasoned Action and the Theory of Planned Behaviour 

Garforth (2010) and Garforth et al. (2004) highlights the relevance of the theory of planned 

behaviour and the role of the advisor in helping a farmer to successfully carry out a behaviour. 

Garforth (2010) outlines that for farmers the influence that the attitude of the farmer has plays 

a major role in whether or not the behaviour is carried out, with subjective norms having a 

much lower significance. However, “for beef and sheep, general cropping and other farm types, 

perceived behavioural control correlates with intent more strongly than attitude”. This suggests 

that farmers of this type will have developed a perception that it would be difficult for them to 

successfully make a change, and this perception will have a larger influence on changing a 

farmer’s behaviour, more than their attitudes or social pressure (Garforth, 2010). Essentially, 

when a person has a good attitude and subjective norms regarding a behaviour (TRA element), 
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once the person has a positive perceived behaviour control (PBC) the person will have a greater 

intention to carry out the behaviour (Ajzen, 1988). 

As mentioned PBC is assumed to accommodate for the role of past experience however overall 

the TPB does not allow for the influence past behaviour may have on a person’s intention 

(Ajzen, 2011). Therefore, the TPB provides a strong starting point on how to change behaviour 

rather than a complete guide to behaviour variances (Beedell and Rehmen, 2000).  

To successfully change a person’s behaviour past behaviour and previous experience must be 

accounted for, and a broader model than TPB is required (Sniehotta et al., 2014). This is 

particularly relevant to silage quality to account for previous negative experiences a person 

may have had.  

Ajzen (2002) highlights the challenge with assuming that there is a direct relationship between 

past behaviour outcomes and a person’s intention and instead, past behaviour should be 

regarded as having an influence on habit strength. That is, that a behaviour can become 

habitual, and will become under a person’s direct control  the more often it has been carried 

out in a stable context and the effect of past behaviour is directly influenced by the stability of 

a person’s intention to carry out a behaviour. The issue with habitual change lies in the 

difficulty of trying to measure the point a behaviour has become a routine enough to be 

determine it to be an “automatic habitual response” (Ajzen, 2002).  

There are four elements that will make a person more likely to carry out a behaviour which 

must be considered when formulating an intervention to promote behaviour change: 

1) There must be a strong intention to carry out the behaviour and the knowledge and skill 

to do so. 

2) No environmental constraints inhibiting behaviour performance. 

3) The behaviour must be salient to the person. 

4) The person must have carried out the behaviour previously. 

Essentially previous experience in carrying out a behaviour may override intention in 

behaviour control and must be accounted for along with the interactions between the elements 

outlined when planning a successful intervention strategy (Sniehotta et al., 2014; Montaño and 

Kasprzyk, 2015).  
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Burton (2004) discusses how the behavioural approach in agriculture studies needs to be 

“reconceptualised”, and suggests physiological theories should be used, in a broader sense by 

implementing an integrated approach of the three points outlined below: 

1) Ensuring enough focus is placed on the role of subjective norms, rather than almost 

solely focusing on attitudes.  

2) To ensure that PBC is accounted for e.g. not only assessing a farmer’s opinion on a 

technology/innovation but also assess the other factors that the farmer may feel is 

preventing him from successfully implementing the technology/innovation.  

3) Consider investigating the influence of self-identity on farmer decision making and to 

be aware of the role moral obligation and habit may have in a study.  

A study by Daxini (2019) aimed at understanding farmer intentions on following a nutrient 

management plan (NMP) uses an extended version of the TPB. This enabled the study to 

account for the casual relationships between the TPB constructs, providing a better 

understanding of farmer decision making regarding NMP usage. Daxini (2019) acknowledges 

the limitations of the TPB as the mere knowledge of the influence that the main factors 

accounted for in the TPB can have on intentions is insufficient, and so places additional focus 

on understanding other key variable that may influence farmer attitudes, subjective norms and 

PBC. This allowed the study to test further hypotheses, such as, the influence of policy, 

education and trusted information sources, which if not accounted for would have led to 

limitations in the study. This study found that while attitude, social norms and PBC did 

influence intentions, the additional variables accounted for influenced the attitudes, social 

norms and PBC. Therefore, without investigating how the farmer’s attitudes and perceptions 

developed, and how the additional variables may influence the development of the attitude and 

perceptions, any recommendation on how to change farmer behaviour regarding NMP 

implementation would be deficient (Daxini et al., 2019).  

2.6.2 The elaborative likelihood model and the triggering change model 

The Triggering Change Model (TCM) was developed by Sutherland in 2012 and was derived 

from the “elaboration likelihood model” by Petty and Cacioppo (1986). The elaboration 

likelihood outlines how a message can produce many different outcomes for the receiver.   
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The model defines two methods of information processing:  

1) The Central Route 

2) The Peripheral Route 

The central route is used to process information when the receiver is motivated and is inclined 

to elaborately “think” and process the information that is being communicated. 

The peripheral route is used to process information when the receiver is unlikely to elaborately 

think, i.e. has little interest or motivation to think and process the information being 

communicated.  

Petty and Cacioppo (1986) outlines that the person communicating a message to persuade an 

individual, in this case the advisor, must focus on getting the farmer to process a message via 

the central route to effectively succeed in establishing a long term change. This highlights the 

need for the advisor to work to motivate the farmer on the topic before communicating the full 

message, and ensuring they have the ability to process the information.  
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Figure 2.2 The Elaboration Likelihood Model (Petty and Cacioppo, 1986). 

 

The TCM argues that farmers operate on a stable path and will implement drastic changes to 

their typical farm operations in response to either a negative or positive trigger. Following this 

positive or negative experience the farmer will seek information, aiming to improve their 

knowledge on the topic, and changing the course of their actions. Essentially the trigger 

motivates them and forces the farmer to use the central route to process the information, leading 

to successful long term behaviour change. This offers a unique opportunity to successfully get 

a farmer to implement a major change on their farm and is a key principle in state interventions 

and support schemes assisting farmers in making a change on their farm (Sutherland et al., 

2012). 
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Figure 2.3 The Triggering Change Model (Sutherland et al., 2012) 

The trigger engages the farmer in central route processing, however Sutherland argues that 

while the farmer has implemented the change, the change has to develop and consolidate for 

the farmer during the active assessment, implementation and consolidation phases. If the 

change is successful following this process it becomes the new pathway that the farmer depends 

on, if unsuccessful the active assessment phase continues (Sutherland et al., 2012).  

Labarthe et al. (2018) examines how advisory services can influence farmer decision making 

as part of the Horizon 2020 AgriLink project (Agricultural Knowledge: Linking farmers, 

advisors and researchers to boost innovation). This study highlights the key role TCM can have 

in getting farmers to successfully implement long term stable changes on their farms, and how 

advisors can use this tool to improve KT services.  

Advisors can influence TCM at any stage of the process to help change farmer behaviour. This 

can vary from initiating the trigger event by creating awareness of issues on the farm, creating 

awareness in the path dependency stage, actively advising the farmer during the active 

assessment and implementation stage, and by improving the farmers access to information as 

they go through the central route of information processing and are more inclined to digest the 

information as intended (Petty and Cacioppo, 1986; Labarthe et al., 2018).  

2.6.3 Diffusion of innovations 

The Diffusion of Innovation (DOI) theory was developed by Everett Rogers in 1962 and is the 

most widely accepted theory on innovation adoption. When investigating literature on 

behaviour change Rose et al. (2018) concludes that Rogers DOI theory is the second most 
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common theory used in behaviour change research. The DOI theory outlines the innovation-

decision process which an innovation or technology must follow through to become readily 

available for adoption by an end user. Therefore, this theory is used to provide insight into how 

an innovation or technology becomes acceptable by an end user. Diffusion is defined as “the 

process in which an innovation is communicated thorough certain channels over time among 

members of a social system”. In summary there are four elements to the DOI theory: 

innovation, communication channels, time, and social systems (Sahin, 2006). 

Rogers (2003) states that there are five stages in the innovation-decision process: 

(1) Knowledge – This is the stage where the person becomes aware of the innovation and 

actively seeks further information. This knowledge seeking stage can be further broken down 

into awareness of the innovation, how the innovation can be implemented, and what are the 

core principles associated with the innovation.  

 (2) Persuasion – The persuasion stage occurs after the knowledge stage and forms after a 

person has developed an attitude on the innovation. This stage is crucial as even though the 

persons attitude has formed, whether negative or positive it does not always lead to an adoption 

or rejection status, and so there is an opportunity to change a persons’ attitude towards the 

innovation. Furthermore, this stage is crucial to the influence of the social system as previously 

mentioned. As the individual is uncertain about how the innovation will fit into their system 

practically the individual will seek the opinions of their peers which they typically regard as 

more credible than that of their advisor or outside experts. Essentially farmers will continue to 

seek confirmation and other sources of evaluation of an innovation or technology throughout 

the decision-making process to reaffirm their decision.  

(3) Decision – Rogers defines the decision-making stage as the individual choosing to adopt or 

reject the innovation and highlights that where an innovation can be partially adopted it will 

speed up the decision-making process. 

(4) Implementation – At the implementation stage, technical expertise may be required to 

support the farmer in successfully implementing the innovation as the individual may still be 

uncertain about the innovation.  

(5) Confirmation – At this stage the individual has decided on the innovation and is seeking 

confirmation to support their decision. Attitudes will have a stronger influence on the decision-

making process at this stage. This is due to the possibility of the decision being overturned if 
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the individual is exposed to information inconsistent with their decision, however people tend 

to pursue information which will endorse their decision rather than oppose it. The level of 

support for the innovation and the attitude formed is essential at this point as later adoption or 

discontinuance of the innovation can occur. 

As discussed, each of these stages highlights the opportunities available to advisors to develop 

a farmers’ attitude towards new innovations or technologies. Additionally, where an innovation 

has the following characteristics, Relative advantage; Compatibility; Complexity; Trialability; 

and Observability it will lead to the farmers’ doubts in the innovation decreasing and help to 

improve the rate of adoption. This occurs as these traits will aid the innovation in following 

through the five stages previously discussed. Sahin (2006) provides a review of DOI in 

education and concluded that “all these factors influenced faculty members’ likelihood of 

adopting a new technology into their teaching” (Sahin, 2006).  

2.7 Technology adoption 

The low level of uptake of new technologies and strategies signifies that the understanding of 

the role extension tools, and various influences have on farmer management decisions needs 

to be improved to aid in improving adoption (Ritter et al., 2017). Even in the case where an 

innovation or technology has numerous clear advantages for a person to adopt, it can be very 

difficult to get the innovation or technology adopted (Rogers, 2003). O'Shea et al. (2018) argues 

that adoption should not be viewed as one straight forward decision as the process of adoption 

is much more complex and should be treated as such.  O’Shea et al. (2018) recommends that 

the decision itself is viewed as just one component in the adoption process and argues that this 

empowers researchers with the opportunity to examine the various underlying influences that 

may affect adoption.  

Rogers defines adoption as “the relative speed with which an innovation is adopted by members 

of a social system” (Rogers, 2003). To assess the rate of adoption Rogers applied a 

classification based on the innovativeness of the adopters as he concludes “innovativeness 

helped in understanding the desired and main behaviour in the innovation-decision process”. 
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Figure 2.5 Adopter categorisation on the basis of innovativeness (Rogers, 2003).  

This categorisation strategy produces an s shape curve of diffusion. Innovators are described 

as people who are willing to implement new ideas and are open to bringing new innovations 

and technologies into the social system. They require a higher level of technical knowledge to 

be able to successfully implement these innovations and need to be aware of the potential for 

the innovation to fail and the uncertainty of the innovation. Early adopters are those who 

embrace new innovations which leads them to attain a role of social status as opinion leaders 

and so can play a crucial role in the diffusion process as they are crucial to getting an innovation 

to “take off” which typically happens between 10% to 20% into the diffusion process. Early 

adopters typically demonstrate a higher interest in the technology and its performance. They 

also require a higher level of technical knowledge and so are generally younger, wealthier, 

more inclined to take risks and are better educated. Therefore, where an opinion leader exists, 

there is a need for advisory services to focus on increasing adoption or promotion of the 

message they are trying to communicate. Schmidt and Brown (2007) studied the potential of 

using the innovation-decision process as a teaching strategy to promote evidence-based 

practice. It highlights the challenge facing nursing education due to the need to develop student 

nurses to be early adopters as a way to maintain a level of evidence based practice in the social 

system. It demonstrated a successful nursing teaching strategy which it concluded was 

grounded on the basis that it enabled the student to be taught while addressing the five DOI 

stages. The early majority are open to the social system however do not have the same social 

status that the early adopters have of being an opinion leader. The innovation-decision process 

is longer for the early majority as they tend to think more about the decision and are more 
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deliberate about adopting an innovation. The late majority are more cautious of adopting an 

innovation and so require good communication with social peers, as economic pressure and 

pressure from their peers is required to drive them to progress through the DOI stages as there 

is a higher degree of uncertainty on the innovation which needs to be reduced. Laggards are 

traditionalists and more cautious about innovations than the late majority. The innovation-

decision process is much slower as it takes longer to move through each of the stages outlined. 

They are more localised in their category in the social system and so suffer a lack of information 

resources, knowledge awareness, and then influence of their peers that pushes the late majority. 

Laggards typically wait until an innovation has proven successful by the remainder of the social 

system before they will adopt. This generally results in them missing out on some of the 

benefits of an innovation as it may be too late for them to reap the rewards.  

Miller (2015), highlights the limitations of the Rogers DOI theory, mainly that it is based on 

the assumption that all innovations are eventually adopted, even if an innovation is rejected it 

is still viewed as being eventually adopted, and therefore does not cater for innovations which 

will fail, be rejected, withdrawn or re-invented. It also does not account for the various reasons 

an individual may not adopt an innovation, and instead views the individual as a laggard. Miller 

concludes that this prevents the theory from completely explaining the innovation-decision 

process as it cannot clarify why a person has failed to adopt the innovation. Other issues Miller 

highlighted include false recollection as there may be a desire to be classified as an innovator, 

and the lack of equality as innovations can “widen the socioeconomic gap among the social 

system”.  

2.7.1 Factors influencing technology adoption 

Factors which influence the rate of adoption include characteristics of the technology; socio-

economic characteristics of the farm; physical attributes of the farm; personal and physical 

attributes of the decision maker on the farm; and perception and expectations of the economic 

climate (Garforth et al., 2004). However, it is important to note that the impact these elements 

can have can vary between farm types, for example, dairy farmers may be more likely to adopt 

new technology than drystock farmers. (Garforth et al., 2004). Overall, the unique 

circumstances, contexts, beliefs, and goals all influence management decision making on farms 

(Ritter et al., 2017). To support farmers decision making effectively, requires an understanding 

of how these various factors can influence the decision-making process. Furthermore, to 

accomplish this level of understanding requires a strategy that can manage this amount of 
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complexity to control the impact these numerous factors have on initiating the farmer to adopt 

the change (Garforth et al., 2004).  

The socio-psychological attributes affecting adoption incorporates the following elements: 

problem awareness and responsibility; effectiveness of the proposed change; and perceived 

abilities to make change (Ritter et al., 2017). For a farmer to carry out an action they need to 

believe that they are in control and are responsible for implementing the new technology or 

management strategy on the farm. Awareness is also a key element in changing farmers’ mind-

set as people need to accept that there is an issue or a key area that needs improvement for them 

to consider implementing a change. The onset at which farmers accept that an issue needs 

attention or improvement also varies greatly and is influenced by their comfort rates, previous 

experience, and how they view other farmers handling the issue and other peoples’ approval of 

the strategy. Ultimately, farmers will invest in implementing a new technology or innovation 

where they have identified a problem as having a significant negative impact on the farm that 

can be solved through this change as is highlighted in the theories previously discussed. Finally, 

the farmers own belief that they attain the tools and knowledge necessary to implement the 

new strategy and to successfully change habitual behaviour also affects the farmers’ decision 

(Ritter et al., 2017). Rose et al. (2018) reiterates the strong influence PBC can have on decision 

making as “The overwhelming message from the literature is that farmers must be made to feel 

in control of the decision-making process, and feel confident that they will be supported in 

implementing new practices”. Farmers also need to acknowledge the importance and relevance 

of the advice and to believe that these new technologies and innovations are effective in 

resulting in the positive outcome they claim to produce. This all stems back to the farmers need 

to be adequately informed about the new innovation or technology to entice them to implement 

it, as uncertainty over the effectiveness of such typically prevents the farmer from 

implementing the change on their farm (Ritter et al., 2017). Essentially advisors need to work 

to instil a belief in the farmer that the new technology or innovation would be a positive change 

for them to undertake (Garforth et al., 2004). To “transfer” knowledge in this manner requires 

a strategy that is mainly focused on the method in which the knowledge is communicated, to 

ensure that these factors are managed appropriately, rather than focusing solely on the science 

behind the technology or innovation (Garforth et al., 2004). 

2.7.2 Grassland management adoption 
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Borges et al. (2014) outlines how improving grassland management can have a positive effect 

on overall farm performance and on the environment as increasing grass utilisation underpins 

farm profitability in all sectors (O'Donovan et al., 2011). Yet Irish on-farm grass utilisation is 

low and is crucial for Ireland to improve to maintain global competitiveness (Creighton et al., 

2011; Hyland et al., 2018a). A number of studies by Hyland reiterates the KT issue with regards 

grassland management adoption there is a large level of heterogeneity between farmers 

(Hyland et al., 2018a; Hyland et al., 2018b). To address this issue Hyland et al. (2018b) 

recommends that communication needs to be meticulously planned to consider the viewpoint 

of the farmer to better target the various farming typologies advisors are faced with. Hyland et 

al. (2018b) concludes that this “can help encourage a positive change in farm management 

practices that promote paddock based grazing” (Hyland et al., 2018b). 

2.8 Extension methods 

Advisory services use a range of tools for effective knowledge transfer which have been 

developed over a number of years. Studies by Garforth et al. (2004), Duan et al. (2010), 

Leeuwis and Aarts (2011) and Ritter et al. (2017) are focused on knowledge transfer and all 

reiterate that effective knowledge transfer is essentially a communication strategy which 

accounts for the many factors which affect farmers’ decision making process. Extension 

methods are generally focused on demonstrating the benefits of a new innovation or technology 

to a farmer on the basis that “seeing is believing” to effectively transfer knowledge. 

Demonstrations can successfully communicate the benefits of innovations or technology by 

portraying the “know-how” and “do-how” aspect of the technology to the farmer and can be 

particularly effective in achieving adoption amongst late adopters and laggards (Khan et al., 

2009). It also works to “prove the value and ease of adoption” to the farmer therefore working 

to instil a belief in the farmer that they can successfully implement the innovation which will 

lead to a positive outcome which is fundamental to increasing the rate of adoption (Ritter et al., 

2017; Rose et al., 2018).  

2.8.1 Demonstration farms 

Demonstration farms are used to demonstrate how farmers can successfully implement best 

practice including new innovations and technologies on their own farms. They are comprised 

of Teagasc’ own demonstration farms and carefully selected commercial cattle farms who are 

generally more open to new innovations and technologies, farm to a high standard and are 

viewed as leading farmer in the social system (Teagasc, 2020d). Planning of events and 
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maintaining updates to the public is critical to ensure effective dissemination of information. 

The BETTER Farm Beef Programme began in 2008 and is built on these principles focusing 

on the farmer selecting a set of mandatory and optional challenges for them to implement on 

their own farms during the programme (Teagasc, 2017c). The programme was based on 

achieving two main goals: 

1) Decreasing farm costs to improve profitability  

2) Enhancing animal performance to improve farm output 

It was announced in 2019 that the BETTER Beef Farm Programme was to end in January 2020 

and a new programme would be developed with a focus on sustainable and profitable beef 

production and the mitigation of greenhouse gas emissions (Teagasc, 2019b). 

Teagasc’ own research demonstration beef farms are Newford Farm in Athenry, Co. Galway 

and Derrypatrick Herd in Grange Co. Meath. Newford Farm is a suckler farm which operates 

in a commercial manner demonstrates the potential for a large scale suckler farm to function 

sustainably in Ireland. It aims to act as a “shop window” to demonstrate best practice, promote 

technology adoption in a transparent realistic manner. Newford Farm is supported by The Irish 

Farmers Journal, Dawn Meats and McDonald’s (Dawn Meats and Teagasc, 2019b). 

The Derrypatrick Herd is more focused on research than the Newford farm as its main objective 

is “to explore new ideas and research different system comparisons using a herd of 100 suckler 

cows in a finishing system” and “to provide leadership and direction to the industry and look 

to the future for issues that will arise and how he national suckler herd can deal with them” 

(Teagasc, 2020e).  

Finally, the Green Acres dairy calf to beef programme was introduced following the abolition 

of milk quotas in 2015. Following the rapid dairy expansion at this time it was identified that 

there was an inadequate level of data on performance of whole farm calf to beef farms. The 

programme was designed with the main objective being to achieve a net margin above €500 

/ha when a high level of technical efficiency is attained on farm (Teagasc, 2015).  The Green 

Acres dairy calf to beef programme has now entered its second phase in 2019 with 14 

participating farmers (Teagasc, 2019c).  

2.8.2 Discussion groups 
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Discussion groups are another extension method used by Teagasc to disseminate information 

to farmers which has proven successful as a method of knowledge transfer and in improving 

the rate of adoption on farms (Heanue et al., 2012). Discussion groups function as a method to 

communicate advice, innovations, education and knowledge between group facilitators and 

farmers (Bogue, 2014). It provides an opportunity for the farmer to have open discussions on 

a specific topic in a constructive and supportive manner. The main goal of a discussion group 

is to provide the farmers with a learning environment where they feel comfortable to discuss 

issues about their farms amongst each other (Bogue, 2014).  

Discussion groups are effective as they are adaptable for the farmers’ unique circumstances, 

the farmer is actively learning as they are included in the discussion and get to share their 

opinions with like-minded people (Garforth et al., 2004). Discussion group participation 

improves the adoption of technology and new innovations on farms and also leads to increased 

farm profitability (Hennessy and Heanue, 2012). Farmers participating in discussion groups 

have demonstrated a more positive attitude towards improving grassland, breeding and 

economic performance on their farms, and can be more conducive to creating demand for one 

to one consultations (Bogue, 2014). Food Harvest 2020 highlighted the importance of 

discussion groups in improving the technical and financial knowledge of farmers, and to 

support beef farmers in improving farm efficiency in increased adoption of innovation and best 

management strategies (DAFF, 2010). Out of the 140,000 farmers in Ireland, 45,000 are 

Teagasc clients of which 14,000 are members of a discussion group (Teagasc, 2017b).  

There are many studies highlighting the benefits of discussion groups yet it is important to note 

that they have limitations and are inferior to one to one consultation as a way to ensure that the 

message is effectively communicated to the farmer (Garforth et al., 2004; Vanclay, 2004). A 

key attribute to the success of discussion groups is being target driven, however this can change 

the dynamics of a discussion group from being viewed as a grass roots “bottom-up” KT 

approach to a top-down KT approach. Prager et al. (2017) argues that this shift in KT approach, 

where a discussion group becomes over prescriptive can create resistance to the discussion 

group format as it may be viewed as the “promoter” endorsing biased advice. Vanclay (2004) 

highlights “effective extension requires more than the transfer of technology, it requires an 

understanding of the world views of farmers” (Vanclay, 2004). Therefore group facilitators 

must ensure that the objectives for the group are suitable for that specific group and are 

communicated in a way which accounts for the viewpoint of the group members and the 

farmers should be more involved in setting out the group objectives (Prager and Creaney, 
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2017). Messages being communicated to the group must be well planned to ensure that all the 

necessary steps to achieve the objective are communicated, such as improving soil fertility to 

improve grass utilisation (Prager and Creaney, 2017). When working to improve the message 

on silage quality this will be a fundamental element of getting the participants to improve silage 

quality due to the number of factors that affect silage quality.  

Additionally, Hennessy et al. (2012) highlights there is a “selection bias” in discussion group 

formation. Although when this bias is accounted for discussion groups still lead to an 

improvement in farm profitability and adoption. The discussion group is limited and needs to 

increase the diversity of participants to increase its effectiveness. Additionally, where farmers 

are not partaking in discussion groups, advisory services must ensure they are catered for. 

These farmers attain substantial potential to improve adoption rates (Hennessy and Heanue, 

2012; Moran, 2013). This is highlighted by Moran (2013) which demonstrated a reduction in 

the rate of adoption for non-group members. 

2.8.2.1 DAFM knowledge transfer scheme 

The much reported success of discussion groups led to the development of the Knowledge 

Transfer Programme by the Department of Agriculture, Food and the Marine in September 

2015 with the farmer receiving an incentive for partaking in the programme. There are six 

programmes available for farmers to participate in including beef, dairy, sheep, tillage, equine, 

and poultry with the forestry sector added in 2018. The objectives of the programme are to 

“Encourage efficiency and effectiveness of work, help farmers to deal with complex issues, 

build capacity of individuals in a group environment, ensure farmers engage in a process of 

continuous improvement, encourage innovation and new ideas, and to enhance the delivery of 

other related measures proposed under the RDP” (DAFM, 2016). 

2.8.4 Grass10 

Food Harvest 2020 recommended that Teagasc should “direct its efficiency focus towards 

encouraging a reduced slaughtering age and more efficient grass and feed based systems” 

(DAFF, 2010). Additionally, Food Wise 2025 highlights the importance of grass in an 

environmentally sustainable grass based system (DAFM, 2015). This led to the Department of 

Agriculture Food and the Marine establishing 2017 as the “Year of Sustainable Grassland” 

with the Department, agencies, and stakeholders focused on increasing grass production, 

utilisation, sustainability and promoting Ireland’s high standard of grassland production 
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internationally (DAFM, 2016). This led to Teagasc launching an initiative to improve grass 

growth and utilisation on Irish farms called Grass10 which is to be carried out over a four year 

period from 2017 to 2020. The programme is comprised of a number of demonstrations at 

national events and regular farm walks throughout the year focused on improving grass growth 

and utilisation on Irish farms targeting farmers to utilise 10 t of grass dry matter per hectare 

and achieving 10 grazing rotations across the grazing season (Teagasc, 2017a).  

As stated by Mayne and O'Kiely (2005) the integration of a grazing and a grass conservation 

system is imperative in grassland management to enable the farmer to control surplus grass 

growth and maximise grass utilisation on the farm. However, there is little focus on the quality 

of grass silage in the Grass10 initiative currently, rather viewing grass silage as a means to 

maintain grazing grass quality (Teagasc, 2017a). 

2.8.5 Other extension methods 

Other extension methods used to communicate to farmers include holding open days and farm 

walks on demonstration farms as previously mentioned or on a client’s farm, social media, 

webinars, and by distributing regular communications to farmers such as Teagasc’s ‘Today’s 

Farm’ and newsletters (Boyle, 2014).   

Knowledge on silage quality is transferred through points highlighted in discussion group 

meetings, open days, posted leaflets and publications such as “Quality grass silage for dairy 

and beef production systems, a best practice guide” (Teagasc, 2016). Yet silage quality has 

remained below average in Ireland signifying that farmers are not implementing the best 

practice advocated by advisors to improve silage quality. This study will assess the 

effectiveness of these extension methods currently being implemented and how farmers 

perceive the messages being advocated through these methods.  

2.9 Communication 

Garforth et al. (2004) recommends that effective knowledge transfer should in essence be a 

communication strategy with a precise purpose which caters for the factors that influence 

adoption. Communication strategies have developed over the years from what started initially 

as an objective model, to a subjective model, which developed further to a construction model. 

This development arose due to problems identified with the knowledge in the communication 

getting lost in translation. The objective model focused on communication through channels 

and media with excess noise or interference being held responsible for messages being ignored. 
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A subjective model approach was focused around accounting for the receivers’ interpretation. 

It acknowledged that the receivers may have various levels of knowledge on the message 

already and may have various opinions which would have a direct impact on their interpretation 

of the message being communicated. Although this was a large improvement there was a 

fundamental problem where the sender would assume the world of the receiver, and so the 

message could be totally impractical on the receiver end. This resulted in the receiver instantly 

rejecting the knowledge being communicated to them as the method of communication did not 

account for the factors mentioned above which influence decision making. The construction 

model of communication has less assumptions associated compared to the previous two 

models. It is based on a blend of communication and forms of action, defined as “an action that 

has direct consequences to the world”. It is based on this principle which frames farmer 

discussion groups as a method of knowledge transfer (Leeuwis and Aarts, 2011). 

Communication strategies should be based around this objective model, which can be achieved 

by incorporating three core principles: the audience, the appeal, and the channel through which 

the audience receives the information. Identifying the audience is clearly important, as in 

market research targeting advertising and promotions, agricultural knowledge should be tuned 

to ensure that the message is appropriate and targeted for various farm types and social 

categories. An example of this method would involve providing data demonstrating the 

effectiveness of the management strategy whilst also highlighting the recommendations to 

supplement rather than substitute the farmers own knowledge. The content that is being 

communicated should also be built around these factors. This study by (Garforth et al., 2004) 

portrayed that perhaps attitudes can have a greater impact on knowledge transfer than 

subjective norms. Where influential social referents are identified, then these should be catered 

for in the communication strategy by providing information that delivers a solution to their 

issues. Additionally, some audiences may have members lacking previous knowledge or 

experience in the area, these referents then become the more significant people to target to 

improve their knowledge of the topic. This highlights the need for a deeper understanding of 

the audience to build this content and the overall communication strategy as to ensure issues 

such as the above are addressed for all parties involved in the process (Garforth et al., 2004). 

This can be achieved through the implementation of a blend of extension tools to deliver 

information focused on constructive communication strategies. (Leeuwis and Aarts, 2011) 

Careful planning of strong, adaptable communication strategies to ensure all the factors that 

influence adoption is critical. As it is the communication strategy which carries the advice 
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through to the farmer in a way which prompts the farmer to think differently. Previously 

through subjective models of communication previous knowledge and people having already 

formed opinions were not catered for, and so the message may have instantly been disregarded. 

A stronger, more adaptable communication strategy based on the constructive model such as 

one to one meeting or discussion groups helps the advisor to gain a greater control over these 

influences and help the farmer to consider aspects of the strategy they may not have looked at 

previously.  

Innovation is a journey that requires a collaborative approach, Leeuwis and Aarts (2011) argues 

that innovative processes may require social relations and networks to be reordered which can 

prove difficult. Communication strategies are crucial in this social relationship re-ordering 

process as people have their roles and beliefs challenged, and often the role of the 

advisor/communication professionals becomes complex. To reduce this complexity Leeuwis 

and Arts conclude that the advisor should work to merely promote the potential for change 

rather than a strong level of defined change (Leeuwis and Aarts, 2011). 

Rose et al. (2018) makes a number of recommendations based on previous literature 

recommendations on how the U.K. Agriculture and Horticulture Development Board (AHDB) 

could improve their strategy on individual behavioural change. These include 1) Targeting 

messages carefully – presenting messages in a positive manner rather than a negative, 

presenting the benefits rather than the possible consequences by failing to implement an 

innovation. 2) Continue to fund and promote KT activities – communicating through a blend 

of active demonstrations and one to one consultations 3) Demonstrating the value and ease of 

the adoption – to ensure the message conveys the potential benefit to the farmer and how the 

farmer can be successful in implementing the change on their farm as per the theories discussed 

(Garforth et al., 2004; Sutherland et al., 2012). 4) Incentivise behaviour change – ensure the 

farmer will benefit from the innovation and use education to further strengthen financial 

benefits.  

2.9.1 Communicative intervention 

Throughout the learning and negotiation process knowledge from varying sources and 

purposes must be collectively integrated and communicated in an effective manner. Leeuwis 

(2013) highlights intervention as one of the functions required by a communication facilitator 

(advisor) as “Intervene in the learning and negotiation process”. The aim of intervening is to 
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enhance the learning and negotiation process and is aligned with formalised structures and 

goals to ensure the objectives are fulfilled (Leeuwis, 2013).  

Interventions allow the facilitator to utilise a blend of communication strategies. To maintain 

evolvement throughout the intervention an outline plan should be made prior to the 

intervention, additionally it should be made adaptable and flexible to accommodate for the 

tangible nature of the learning and negotiating process (Leeuwis, 2013). In this study an 

intervention approach will be taken. Communication strategies are built upon goals and 

communication methods “to ensure that activities are effective and reach the right people in 

the right way” (Jones et al., 2013). Although they are time consuming require a significant 

amount of effort and skills, when effective, a strong communication strategy can provide 

numerous positive outcomes. These include expanding the potential utilisation of research in 

policy development and implementation, support KT initiatives, providing information for 

reviews, dissemination and developing future research priorities (Jones et al., 2013). 

Intervention based studies are more typically used in the medical sector, developing effective 

treatments, or improving strategies used for nursing patients (Blomberg et al., 2016; Wheeler 

et al., 2006). However, have also been used in KT to assess and improve the communication 

of messages to farmers (Stringer et al., 2018; Garvey et al., 2018). 

2.10 Summary: 

This literature outlines the importance of the Irish beef industry and the challenges it is 

enduring. These challenges include financial constraints due to a poor beef price, Brexit and 

Covid-19. Furthermore, it is clear that Irish beef farmers need to improve overall farm 

efficiency for which silage quality presents considerable potential. Improving silage quality 

will lead to increased animal performance over the winter period and reduced concentrate costs, 

which will improve overall farm performance. 

The many factors that influence silage quality correlates with the difficulty farmers may face 

in working to produce high quality silage. Advisory services have worked for years to get 

farmers to improve grassland management which has proven to be a slow burner. Work to 

improve grassland management focuses on improving grass utilisation through better grazing 

management. By focusing on improving silage quality will lead to a further increase in grass 

utilisation as grassland management is an integrated system incorporating both grazing and 

grass conservation together. 
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The factors influencing technology adoption discussed in this section highlights the 

opportunity to improve the rate of adoption of farm management strategies in relation to silage 

quality. As discussed Rogers (2003) highlights the role opinion leaders can have on the uptake 

of adoption. Therefore, there is a need for advisory services to focus on increasing adoption or 

promotion of the message they are trying to communicate. In this study, there are a number of 

possible opinion leaders that may influence a farmer’s opinion, such as other group members, 

the advisor, neighbours and silage contractors. 

The literature highlights the need for improved communication strategies to increase the 

adoption of farm management strategies in relation to grassland management and nutrient 

management planning, both which are fundamental to a farmer producing better quality silage. 

Therefore, this study aims to identify the barriers to farmers improving silage quality and 

highlight strategies on how Teagasc can improve communication strategies on silage quality 

to be more effective. 
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Chapter 3: Methodology 

3.1 Research objectives: 

1. To identify beef farmers understanding of silage quality. 

2. To identify what factors both personal and external, influence the current management 

approach in relation to silage quality. 

3. To implement extension methods to two discussion groups and to determine the 

effectiveness of the action implemented.  

4. To produce recommendations on how extension services may be developed to 

effectively promote the adoption of farm management strategies to improve silage 

quality. 

3.2 Research questions 

1. What are beef farmers’ current understanding of silage quality and its importance? 

2. What extension methods are currently used on silage quality and how can these be 

improved? 

3. How effective are the extension methods being implemented to the groups at 

communicating the message on silage quality?  

4. What are the implications for these extension methods for the advisor? 

5. What factors, both personal and external of the farmer have positive or negative 

contributions to the effectiveness of the extension method? 

3.3 Sampling method: 

There are 84,599 farmers in Ireland with 23.6% of those cattle rearing farms and 31.9% cattle 

other farms (Dillon et al., 2018). This study was carried out in the Tipperary advisory region 

in 2019. There are 7,000 farmers in total with cattle farmers accounting for 70% (5,030) in the 

region of which 1,630 are clients of Teagasc  (Teagasc, 2015).  

The challenges for Teagasc with cattle farmers was outlined in the strategic plan in maintaining 

the suckler cow numbers of which the importance was highlighted in Food Wise 2025 strategy 

(DAFM, 2015). With the national dairy herd expanding there is a demand to promote and 

support farmers in calf to beef systems with increased calves expected to come from dairy 

herds (Teagasc, 2015).  
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The total number of Teagasc advisors across all sectors in the region has reduced from 29 in 

2008 to 17 which is the target to maintain for 2020. This is to ensure the effective delivery of 

knowledge transfer to the clients in the region as they aim to continue to facilitate discussion 

groups, with the aim of increasing the number of participants in all enterprises (Teagasc, 2015). 

The target is to have 172 clients to each adviser in 2020 (Teagasc, 2015). 

 

Figure 3.1 Study population outline 

The population of farmers for this study as outlined above were those taking part in the 

Department of Agriculture, Food and the Marine beef Knowledge Transfer (KT) Programme, 

the sampling frame was cattle farmers that were members of Teagasc in the Tipperary region. 

The study subjects were farmers who were in the KT discussion groups. As mentioned, this 

study was an intervention based study, working with two ‘cattle other’ Knowledge Transfer 

Programme Discussion Groups and two ‘cattle rearing’ Knowledge Transfer Programme 

Discussion Groups. 

Figure 3.2 Further sampling method breakdown 

One cattle other and one cattle rearing group were subjected to intensive extension services 

focused on silage quality with the other two groups subjected to regular KT extension services 

as highlighted in Figure 3.2. The groups were then compared to one another at the end of the 
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study, through semi-structured interviews, to evaluate the effectiveness of the extension 

methods. The two intensive groups were evaluated at the start of the programme, provided with 

individual support as required and monitored through a reflective journal in discussion group 

meetings.  

The sampling method being used in this study was a fixed purposive sampling strategy. 

Purposive sampling is a non-probability form of sampling where the subjects are not selected 

on a random basis. The aim is to select subjects in a tactical way with the research objectives 

in mind to ensure the research questions will be answered (Bryman, 2016). This study used 

farmers who were Teagasc members that were taking part in the Knowledge Transfer 

Programme and were subjected to the extension methods being applied for the study. Non 

discussion group members will not be involved in this study and so this research only applies 

to those taking part in discussion groups. As the sample did not change throughout the duration 

of the study it was a fixed purposive sample (Bryman, 2016). 

This study will use qualitative and quantitative methods through questionnaires, focus groups, 

semi-structured interviews and a reflective journal composed of notes from discussion groups 

and farmers informal comments. 

3.4 Research methodology 

The methodology is focused on defining a baseline of knowledge and opinions on silage 

quality, implementing an intervention with two of the discussion groups and assessing the 

effectiveness of the intervention at the end of the study as outlined in Figure 3.3. 

Questionnaires & Focus 

groups

To provide a baseline of 

farmers knowledge and 

attitudes on silage quality 

Intervention Stage

Worksheets

Leaflets

Discussion Groups

Demonstrations

Semi-structured interviews

Key informants

Contractors 

Farmers - As review of 
intervention

Figure 3.3 Research methodology overview 
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3.4.1 Questionnaires: 

Questionnaires offer a convenient cheap way to collect data for both the researcher and the 

respondent (Bryman, 2016). There is no interviewer variability and the absence of the 

interviewer may increase honesty in responses where the question may make the respondent 

feel inferior (Bryman, 2016).  

Difficulties with questionnaires arise due to low response rates, misinterpretation of questions, 

unable to probe respondents for further information, dishonest answers and there is a greater 

risk of missing data (Bryman, 2016). To reduce the impact these issues may have on the study, 

questionnaires were piloted on a number of farmers that were not partaking in the study. This 

will ensure that the questions asked were significant and comprehensible for the farmer, and 

ensured that enough questions were asked to reduce the risk of missing data by omitting 

questions, overall increasing the quality of the data collected from the questionnaire (Bryman, 

2016). To improve the response rate the questionnaire was administered at the beginning of 

discussion group meetings as the farmers have time to fill in the questionnaire and to adequately 

consider the questions. Response rates below 50% are not acceptable as the lower the response 

rate is, the greater the risk of bias in the respondents (Bryman, 2016). 

A mixture of both open ended and closed type of questions were included to reduce the risk of 

respondent fatigue and to keep the respondent encouraged as closed questions tend to be easier 

for the respondent to answer (Bryman, 2016). Open ended questions offers a superior way to 

gauge the respondents’ level of knowledge and understanding of a topic as the answers are not 

suggested to the respondent and there may be responses which may not have been perceived 

by the researcher (Bryman, 2016). Questions will be formulated from the research questions 

and objectives to ensure they remain relevant to the study and that the objectives of the 

questionnaire are fulfilled (Appendix 2). 

The farmers understanding and opinions on silage quality was quantified through a 

questionnaire at the start of the study. Attendance at the meetings was also monitored to assert 

the relationship between attendance, group interaction and adoption of the strategies. It also 

provided a baseline from which was used to analyse the degree of change in the farmers’ 

knowledge on silage quality and the overall effectiveness of the extension methods. The 

questionnaires also provided information for developing the intervention part of the study and 

for composing recommendations on how extension methods can be improved to increase 

adoption of farm management strategies related to silage quality.  
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3.4.2 Focus groups: 

A focus group is essentially a group interview that is held with a number of people discussing 

a specific topic in depth. Focus groups are used to reveal how the participants view the issues 

that are being discussed. It offers an opportunity for participants to relay information between 

each other which can help people to discuss feelings or thoughts they may not have been willing 

to share on an individual basis (Bryman, 2016).  

In an individual interview the interviewee is rarely challenged as it may cause bias or make the 

participant feel inferior and discouraged from sharing their true opinions/views. A focus group 

discussion can often lead to participants challenging each other and debating points which can 

lead to the researcher gaining more valuable, realistic data as the person may be forced to 

rethink their points and adjust their points accordingly which would not occur in individual 

interviews. This allows the researcher to investigate the reasons why a person may feel the way 

they do as the group probes each other further throughout the session (Bryman, 2016). 

Additionally, it offers an opportunity for the researcher to view how the participants respond 

to each other’s views which would be valuable when determining the factors which may be 

influencing farmers’ decision making processes (Bryman, 2016).  

The discussion is led by a group facilitator whose role is to guide the discussion but not to 

intrude in the session as to affect the data being collected. The role of the facilitator is to allow 

the participants to lead the discussion only intervening to prevent too much irrelevant 

discussion (Bryman, 2016). This requires a guide with a small number of questions to be 

developed prior to the focus group to ensure the discussion stays on track and fulfils its 

objective (Bryman, 2016). 

Two focus groups were initially held with one “cattle rearing” group and one “cattle other” 

group to identify the main issues farmers had with silage quality and to ensure the intervention 

addressed these issues. This will provide data which will contribute to the recommendations 

on how extension services can be improved in increasing adoption of superior farm 

management strategies in relation to silage quality and other technologies. It will be used to 

assess how important they regard silage quality on their farm and the overall effectiveness of 

the extension method in improving the message on silage quality to the farmer (Appendix 1 

Farmer focus group guide.  
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3.4.3 Intervention stage 

Intervention studies typically comprise of a treatment group and a control group allowing the 

researcher to assess the effectiveness of the treatment  (Bryman, 2016). The aim of intervening 

is to enhance the learning and negotiation process and is aligned with formalised structures and 

goals to ensure the objectives are fulfilled (Leeuwis, 2013).  

Two focus groups were held at the beginning of the study to identify the main barriers farmers 

were facing in relation to making quality silage. This focus group provided additional insight 

into what was required in the communication strategy used in the intervention stage. From this 

the intervention was targeted at:  

1) Creating awareness of the potential silage quality can have on overall farm 

performance. 

2) Increasing the farmers knowledge on how to produce high quality silage. 

3) Instilling confidence a belief in the farmer that they were in control of the quality of 

their silage. 

4) Motivating the farmers to work to produce high quality silage. 

5) To influence their decision making on implementing farm management strategies 

aimed at improving silage quality.  

To address these issues a communication strategy which incorporated a blend of extension 

tools was used. This included worksheets, handouts, demonstration days, discussion groups, 

one to one consultations, media and SMS text messaging.  

The intervention was implemented to two discussion groups in the Teagasc Tipperary advisory 

region and compared to two other discussion groups where no intervention was implemented. 

The intervention was carried out over the course of 2019 with discussion group meetings in 

association with the Teagasc advisor involved with these groups. Both the researcher and the 

advisor were involved in planning and facilitating the group meetings, providing one-to-one 

support to the farmers on silage quality which involved farm visits and providing support and 

advice on management strategies in relation to silage quality to the farmers throughout the year. 
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Group meetings were focused on farm management strategies which can improve the DMD of 

silage at the relevant stage of the year,. 

Handouts have been demonstrated as an effective extension method to effectively communicate 

a messages to farmers (Stringer et al., 2018). Awareness has a key role to play in improving a 

farmer’s belief in the advice being advocated to them which is essential to improve adoption 

of advice being advocated to farmers (Ritter, 2017; Garforth et al., 2004). Worksheets and 

handouts were provided to the treatment groups to create greater awareness of issues on their 

farms (Appendix 6 and Appendix 7). While demonstration days were used to improve the level 

of belief the participants had in the advice being advocated to them.  

3.4.4 Interviews: 

Qualitative interviews are generally much less structured compared to quantitative interviews 

with the researcher obtaining rich detailed answers (Bryman, 2016). It allows the interviewee 

to go slightly off tangent as the interview tends to be flexible, as the interviewer can adapt the 

questions to the responses received and probe further into areas as necessary (Bryman, 2016). 

This allows the interviewer to attain a greater insight into the viewpoint of the participant and 

highlights the points that the participant feels is important or relevant which can lead to the 

researcher adjusting the research to put enough emphasis on significant key points which may 

have been overlooked (Bryman, 2016). Semi-structured interviews provide the benefits of 

qualitative interviews whilst keeping the interview on track to ensure the interview fulfils its 

objective through the use of an interview guide (Bryman, 2016). Questions are broad and can 

be used to prompt the interviewee further or to delve deeper into an issue, whilst also being 

adaptable as the interviewer can alternate the questions and add or omit some questions as 

required. Generally, it provides structure to the interview that overall, the majority of the 

participants are asked all the questions with similar wording (Bryman, 2016).  

This study incorporated a semi-structured interview with the Farm Contractors Ireland to 

quantify contractors’ opinion on the importance and the influence they have on a farmer’s 

silage cutting date (Appendix 5). A number of key informant interviews were carried out with 

advisors (n=3) and individuals who have worked to improve silage quality with farmers. This 

was done to provide insight into the advisor’s experience and opinions on what the main 

barriers affecting farmers improving silage quality. They will also provide information which 

will be used to strengthen the intervention stage of the study (Appendix 4). Finally, semi 

structured interviews were conducted at the end of the study with a sub sample of farmers to 
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measure the effectiveness of the extension services provided to them throughout the year. This 

comprised of 8 interviews, with 2 farmers randomly selected from each discussion group 

(Figure 3.2) (Appendix 3). 

3.4.5 Reflective journal: 

Reflective journals allow the researcher to make any disarray in the research process clear to 

themselves so they can then amend the research to make the process clearer to the reader 

(Ortlipp, 2008). Research can often be biased by the researchers own opinion and is difficult 

to avoid. A reflective journal will help make the researcher aware of this issue and so they can 

control the influence it may have on the study. It effectively provides a way for the researcher 

to make their own “experiences, opinions, thoughts, and feelings visible and an acknowledged 

part of the research design, data generation, analysis, and interpretation process” (Ortlipp, 

2008). Reflective practices can lead to amendments been made to the research design and 

methods implemented, which will help the researcher to present their results in a coherent 

organised manner (Ortlipp, 2008). 

A reflective journal was used in this study to keep notes and informal comments made during 

discussion group meetings and in interactions with farmers. It will also include the experiences, 

feelings, opinions and thoughts of the researcher throughout the process to limit any influence 

they may have on the study.  

 

3.5 Data collection 

Initially two focus groups were conducted with one cattle rearing group and one cattle other 

group. These focus groups were conducted in the standard meeting location in the Teagasc 

office in Thurles in February 2019 (Appendix 1). Following this the questionnaires were 

administered to the four groups at their regular March 2019 discussion group meetings and 

were distributed to all farmers attending the meetings (Appendix 2).  

Following the intervention stage of the study semi-structured interviews took place in January 

2020 with two farmers randomly selected from each of the four groups. The farmers were 

offered the option of conducting the interview on farm or in the office. All 8 chose to meet on 

farm and permitted the interview to be recorded on a recording device (Appendix 3). 
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A small number of semi-structured key-informant interviews with advisors and individuals 

who have worked in the area was also carried out throughout the year.  These included 2 advisor 

interviews, an interview with Teagasc’s ruminant nutritionist, and the president of Farm 

Contractors Ireland to account for the contractor’s opinion on silage quality (Appendix 4 and 

5). 

3.6 Data analysis 

The quantitative data from questionnaires were analysed using SPSS software to provide a 

baseline of the farmers’ understanding and opinions on silage quality. It also provided insight 

into the farmer demographics of each discussion group. 

The qualitative data provided from the interviews and focus groups were transcribed by the 

researcher and analysed using NVIVO software.  
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Chapter 4: Results 

4.1 Farmer focus group 

The issues that arose from both focus groups were similar and provided information on what 

to focus the intervention stage of the study upon. These were 1) A lack of awareness on the 

potential high quality silage can have on a beef farm, 2) A dearth of focus on silage as a crop 

at key stages throughout the year, 3) A deficiency of knowledge on the nutrient demand of a 

silage crop and how to supply a fertiliser programme adequate to meet crop demand. 

4.2 Questionnaire 

4.2.1 Farmer demographics 

The first section of the questionnaire was focused around collecting information on the 

demographics of the participants partaking in the study which is illustrated in table 1 below. 

The questionnaire also highlighted that 59.5% of all the participants regarded themselves as 

sole farmers, yet only 32.43% deemed themselves to be a decision maker with a large impact.  
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Table 3.1 Farmer profile of participants taking part beef KT discussion groups in the Tipperary region 

 
Cattle Rearing 1 

(CR1) (n=7) 

Cattle Rearing 2 

(CR2) (n=14) 

Cattle Other 1 

(CO1) (n=9) 

Cattle Other 2 

(CO2) (n=7) 

Age 
Average: 61-65 

Range: 51-70 

Average: 51-55 

Range: 21-70 

Average: 56-60 

Range: 41-70 

Average: 51-55 

Range: 36-65 

Land Owned (acres) 
Average: 106 

Median: 88 Range: 181 

Average: 56 

Median: 50 

Range: 138 

Average: 80 

Median: 73 

Range: 185 

Average: 99 

Median: 92 

Range: 119 

Land Leased (acres) 

Average: 36 

Median: 9 

Range: 180 

Average: 43.3 

Median: 31 

Range: 95 

Average: 33 

Median: 26 

Range: 80 

Average: 50 

Median: 50 

Range: 20 

Off farm Employment 14.3% 50% (n=8) 42.9% 42.9% 

Agricultural Education 

Green Cert/Other 

certificate in farming: 
42.9% 0 44.4% 28.6% 

180 hour course: 0 7.1% 11.1% 28.6% 

Level 6 award 0 14.3% 11.1% 0 

Level 8 award 0 14.3% 0 14.3% 

Undertaking level 8  0 14.3% 0 0 
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Main Farming System     

Suckler to weanling (%): 57.1 71.4 50 42.9 

Suckler to Beef (%): 2.9 7.1 0 0 

Store to Beef (%): 0 7.1 25 42.9 

Purebred Sucklers (%): 0 7.1 0 0 

Dairy (%): 0 7.1 0 0 

Weanling to beef (%): 0 0 50 0 

Calf to Store (%): 0 0 11.1 0 

Calf to beef (%):  0 0 11.1 14.3 

2nd Farming System 

Suckler to stores (%): 28.6 7.1 0 0 

Store to beef (%): 14.3 7.1 0 14.3 

Calf to Store (%): 0 7.1 0 0 

Finishing Cull Cows (%): 0 7.1 0 0 

Sheep (%): 0 7.1 0 0 

Store to Store (%): 0 0 11.1 0 

3rd Farming System 

Calf to Beef (%): 0 7.1 0 0 

Calf to store (%): 0 0 0 14.3 

Finishing Cull Cows (%): 0 7.1 0 0 
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4.2.2 Farmer knowledge and management strategies 

The next two sections of the questionnaires dealt with collecting data on farm management in 

relation to silage and fertiliser use. This data again provided insight into the base level of 

understanding and farm management strategies currently being implemented by the farmers in 

relation to silage and fertiliser use before the intervention stage began.  

4.2.2.1 Silage quality 

The majority of respondents (37.1%) never had their silage sampled and tested, while 22.9% 

carried out a silage test on an annual basis. Furthermore 75% of those testing on an annual basis 

achieved a DMD between 71% to >75%. Out of the respondents that tested their silage 11.4% 

declared they did not know the DMD of the silage when last tested, none of those included the 

respondents who test their silage on an annual basis. When questioned on their knowledge of 

DMD, 53.1% of respondents knew what DMD stood for with an additional 9.4% providing 

answers demonstrating they knew what it meant with answers such as “digestible dry matter”, 

“dry material quality”, “quality of silage” with one respondent answering “measure of 

nutritional quality”.  

The average cutting date amongst the respondents was the 27th of May, although the median 

was the 31st of May and the most popular response the 1st of June. For second cut silage this 

was the 31st of July, the 1st of August and the 15th of July respectively. Only 17.2% of 

respondents aim to cut first cut silage in mid-May with 31.5% aiming to cut their silage by the 

end of May. 

4.2.2.2 Cutting date decision 

When questioned on what influenced their decision on when to cut the silage crop, weather 

was the most important factor as can be seen in Figure 4.4. This question offered a number of 

factors as outlined below and asked the participants to rank each factor: Very important, 

Important, Somewhat important, or Not important.  

Weather was the most important factor with 83.8% of respondents ranking it as very important. 

Furthermore, 51.6% of these respondents also ranked N utilisation as very important, along 

with the growth stage of the crop (41.9%). Yield was ranked as very important by 21.6% and 

important by 27%. Whilst the date was ranked less important than the yield with 37.8% ranking 

it in the very important and important categories. Additionally, land trafficability was ranked 
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as both very important and important categories by 59.4% of respondents showing they feel 

that it has a significant influence on their silage quality.  

Figure 4.4. The main factors identified by farmers influencing cutting dates 

4.2.2.3 Silage planning 

Planning silage is crucial to achieving an early cutting date, to produce high quality silage and 

to reduce the risk of a fodder shortage. The significance of this was highlighted with 62.2% of 

respondents having adequate silage over the two previous winters with the remaining 37.8% 

having to purchase additional fodder. Findings related to the planning of silage are outlined in 

Figure 4.5. 

Figure 4.5. Turnout, housing and silage production planning dates 
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Figure 4.5 illustrates that the majority of farmers start to plan their silage in March (47.2%) 

and April (25%). This typically leads to issues such as failing to get fertiliser applied on time, 

fields grazed out adequately in the spring prior to closing and delayed closing of paddocks 

leading to a delayed cutting date. This is particularly relevant as 43.2% of respondent’s 

recognised N utilisation as a very important factor in deciding when to cut their silage. 

Furthermore, 45.5% of respondents regard March as the optimum time to start planning their 

silage production with only 3% claiming September to be optimum. This highlights the lack of 

planning for silage swards at time of closing, to ensure early spring grass will be available for 

grazing. When questioned on spring grassland management, 75.7% of respondents claim to 

graze their silage swards in the spring, yet only 20.6% of respondents have >60% of the whole 

farm grazed by the end of March, and only 5.9% are on target having grazed 91-100% of the 

farm by the end of March as outlined in Figure 4.6. Additionally, 56.8% of the farmers had 

>21% of the farm closed by the end of October. 

 

Figure 4.6 Percentage of whole farm grazed by the end of March  
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4.2.2.4 Soil fertility and fertiliser use 

The third section of the questionnaire focused on fertiliser asking general questions about soil 

fertility and fertiliser use on the farm. Regarding soil analysis, 97.2 % of respondents had soil 

analysis carried out for the farm, although it is important to note a large number of these farmers 

had to take soil samples as part of the GLAS environmental scheme1 with 74.3% of soil samples 

having been taken in the previous 4 years. Of the respondents who were farming under a 

nitrates derogation (8.3%), where the whole farm stocking rate is over 170 kg N/ha, all of these 

farmers claimed they would continue to soil sample on a regular basis if they were not farming 

under a nitrates derogation. Additionally, 75.7% of farmers claimed to have had a nutrient 

management plan prepared by their advisor yet only 57.8% claimed to follow this nutrient 

management plan. The reasons selected for not following the nutrient management plan are 

shown in Figure 4.7. 

 

Figure 4.7. Reasons for not following nutrient management plan 

When questioned on the soil status of the majority of the farm, 26.7% of respondents were at 

index 2 or below for Phosphorus, and 30% of respondents were at index 2 or below for 

Potassium. Although, 26.7% of respondents selected unknown as a response.  

 

 
1 GLAS is an agri-environment scheme in Ireland under the rural development programme 2014-2020 

5.7%

5.7%

5.7%

8.6%

11.4%

2.9%

2.9%

0% 2% 4% 6% 8% 10% 12%

Do not understand the plan

Plan too complex

Fertiliser recommended incompatible

Follow sale merchants recommendations

Prefer to decide what fertiliser you use

yourself

Lack of finance available for fertiliser

Prefer to use as much slurry as possible



65 

 

Table 3.2 Fertiliser usage by farmers with associated soil indices 

Fertiliser 

Type 

Respondent’s 

typical 

fertiliser – 

total (%) 

Respondents 

Index 1 & 2 - 

Phosphorus 

Respondents 

Index 3 & 4 - 

Phosphorus 

Respondents 

Index 1 & 2 - 

Potassium 

Respondents 

Index 3 & 4 - 

Potassium 

27-2.5-5 35.3 37.5 16.7 33.3 18 

24-2.5-10 38.2 50 58.3 44.1 63 

18-6-12 26.5 37.5 25 33.3 27 

0-7-30 26.5 12.5 41.7 11.1 45 

10-10-20 5.9 0 8.3 11.1 0 

Cattle Slurry 67.6 75 50 66.7 54 

Pig Slurry 61.8 75 50 66.7 45 

20-2-12 2.9 0 0 0 0 

 

Additionally, for those in the lower index range for phosphorus who used cattle slurry, only 

25% used a high compound fertiliser such as 0-7-30 or 18-6-12. It was also noted in discussion 

group meetings that these farmers were not applying enough of the compound to fulfil the 

silage crop requirements.  

4.3 Semi-structured interviews 

Following the intervention stage, semi structured interviews (n=8) were carried out with 2 

randomly selected participants from each discussion group. The transcriptions were then 

analysed using Nvivo 12 software. Each interview was coded highlighting the main themes 

that were discussed for each group. The questions posed in these interviews were focused 

around the farmers’ knowledge and opinions on silage quality. The main issues discussed were 

planning silage production, soil fertility, how the farmers assess their silage quality, spring 

grazing, cutting date decision, and KT methods. Following the Nvivo analysis, it is clear that 

while the main themes discussed were similar the farmers’ opinions and attitudes varied 

considerably.  
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Figure 4.8 Hierarchy chart produced from Nvivo analysis 
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4.3.1 Knowledge and opinions on producing high quality silage 

After transcribing the interviews, they were coded for similar themes that were discussed by 

the farmers. The main themes across all eight interviews are highlighted in the hierarchy chart 

above. From this we can see that the main two themes are silage planning, silage quality 

judging. These were followed by fertiliser planning, spring grazing, silage quality on the farm, 

land type and discussion group value. The level of control over silage quality a farmer 

demonstrated was also coded for to assess any differences between the groups. Finally, the 

weather and cutting date decision were also highlighted as relevant themes discussed.  

4.3.1.1 Silage planning & cutting date decision making 

CR1 Group: 

When questioned on how they plan their silage the main element mentioned was cutting early, 

this was followed by spring grazing, closing paddocks and tedding (drying) the grass. When it 

came to a having a silage plan both farmers highlighted that they grazed the silage in the spring 

with farmer 2 admitting he had made the decision to not graze a small proportion of the silage 

ground, however farmer 2 also highlighted that he did not require silage too high in quality as 

he mainly only fed suckler cows over the winter. He felt that he is able to achieve the quality 

he requires and attributes it to the early application of slurry and fertiliser. Farmer 1 summarised 

his plan as “get out in February, graze it down, and get it cut on a good forecast”. Furthermore, 

when questioned when he starts planning his silage he responded:  

“I started last October because that’s when I start closing the paddocks to make sure I get 

the autumn sucklers out grazing in early spring.” 

CR2 Group: 

Farmer 4 again highlighted a high level of knowledge and confidence in relation to silage 

quality throughout the interview. When questioned in relation to how he planned his silage he 

replied “October when the cattle are housed then they get fertilizer, maybe around the end of 

St Patrick’s Day, enough time to give it that you will have the six or seven weeks.” However, 

on further probing he acknowledged he did not graze the silage ground in the spring and this 

did not form any part of his silage plan. He felt that by not grazing it allows him to cut early 

which he deemed to be by the third week in May. Farmer 4 highlighted that he had decide to 

use an inoculant on his silage pit and to “ted out” the silage for 2019. He determined that this 
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led to a significant improvement in his silage quality and when questioned on how he will plan 

his silage for 2020 outlined these practices as fundamental steps in his silage plan. 

Farmer 3 outlined that last year he altered his plan and decided to start spring grazing the silage 

swards, however he regretted this as he felt it prevented him from cutting the silage in May as 

the yield was low which led to him cutting his silage in mid to late June in poor weather 

conditions. When questioned further on his silage planning he recognised that following a long 

holiday in the spring resulted in a lack of focus on his return as he strived to catch up on work 

and so his silage plan for 2019 lacked clarity which he noticed had a knock on effect on his 

silage quality. 

CO1 Group: 

Farmer 5 aims to cut his silage at the end of May each year which he claims he does to target 

quality. 

“Since I went into drystock I want to get as good quality as we could get so we are cutting it 

as early every year as we can.” 

However, fields are closed in October and he does not spring graze as he claims, “the land isn’t 

suitable for spring grazing.” He also acknowledges that the weather determines his cutting 

date which may not occur until the end of June which will be further highlighted in the land 

type and weather sections below. 

Farmer 6 is highly educated and highlighted a high level of knowledge on silage and how to 

make high quality silage. When questioned on how he plans his silage he outlined focus on 

fertiliser application, timing, nitrogen utilisation: 

“I suppose the main factor is give plenty of fertiliser get regime right, get my timing right, get 

it tested for N like even in May if the weather is right and you can throw out grass two days 

would do an awful lot to get your silage right.” 

However as the interview proceeded he acknowledged he has a lack of focus on silage quality 

which is influenced by the presence of off-farm employment and building work that was taking 

place on the farm over the last number of years. 

“It’s probably more discipline like I know what to do now I maybe should have went out with 

fertiliser earlier last year. I haven’t tested my silage yet and I should I have the info in my 
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head I just need to sit down with pen and paper and do a plan to tick boxes as I go along…I 

need to be more disciplined Joe has done great work over the years with us, the next jump I 

need to make myself. We know how to do it now yet were just not doing it.” 

CO2 Group: 

Farmer 7 claims he has had the same plan for years although did alter his fertiliser programme 

by 2 bags of 0-7-30 as outlined in section 4.2.1.3 Fertiliser planning. He claims, “I always cut 

my silage by the end of May but this year I cut it on the 16th of May.” When questioned as to 

why he implemented these changes and what made him decide on his fertiliser programme he 

referred to the additional yield it produced suggesting that he places a great deal of trust and 

belief  in the fertiliser advice he receives from Joe. 

“On the recommendations I get from Teagasc for my fertiliser, like I’ll be aiming for 100 units 

of N, I put slurry out on my silage ground so I have the slurry tank empty now and I always 

graze in the spring and then wait the 42 days before I cut.” 

Farmer 7 is an elderly farmer (>70) and required more probing than the other farmers to gain 

satisfactory insight into his decision making on silage quality. When further questioned on 

spring grazing and how he achieves this he responded “Well I always graze in February or 

March…Oh I always close it in October and then I have the grass to graze and then I get the 

fertiliser out and I’ve my 42 days. I've had that plan for years…I suppose you’re in a cycle and 

you continue it each year, once I get the fields closed I can graze early then I can fertilise and 

cut my silage early” 

Farmer 8 noted that his silage can typically run late by an additional week or two however had 

the silage cut by the start of June this year which he admitted was later than he had planned to 

this year. “I always mean to cut it earlier but a week or two goes by maybe I was waiting for 3 

fields to come in together I don’t know. Now when I say June, I don’t remember dates but I 

know it wasn’t terribly late I cut it at the start of June…I have one field of new grass and then 

2 fields of old grass.” It is also important to note this farmer had applied a herbicide to the crop 

a number of weeks before it was due to harvest which he mentioned may have stunted the 

growth and affected the yield. When questioned on how he will plan his silage this year he 

cited “I’ll cut it a little bit earlier, I’ll fertilise it and get it ready on time. 

 



70 

 

4.3.1.2 Assessing silage quality 

CR1 Group: 

The CR1 interviewees typically have their silage analysed on an annual basis however, both 

cited health issues for not having done so at the time of the interviews, in the absence of a silage 

analysis they judged there silage based on moisture levels, pH testing with their advisor in 

discussion group meetings, the amount of waste at feeding, animal performance, DMD and 

smell. Farmer 1 was able to recall the DMD from previous silage analysis demonstrating the 

level of focus he places on silage quality 

“Last year there was 3 samples taken the early stuff was 76 DMD, 2nd was 74 DMD and 72 

DMD.” 

 Both participants highlighted the intention to still have the silage tested and both demonstrated 

the attention placed on animal performance over winter with farmer 2 stating: 

“If I feed more to the cows they'll fatten like hell! I can see them fatten and I can see the 

weanlings thriving now I am giving them 2 buckets of meal and I’m nearly restricting the 

cows now to stop them getting fat. I can see it though they’re mad for the silage. I'm giving 

the cows hay at night now and silage in the morning.” 

CR2 Group: 

When analysing silage farmer 3 had completed a silage analysis when farmer 4 had not. Farmer 

3 was also able to recall the silage DMD from the analysis including previous years 

demonstrating the focus he places on silage quality every year. Although when questioned on 

how he would define quality silage he highlighted that he determines the quality by “The least 

amount of stem, the least amount of butt, the more palatable it is and how cattle are thriving...I 

also think if you take it in your hand from the pit the texture will give you a far idea of what 

type of silage it is.” He cited the reason for testing only to determine what level of meal 

supplementation is required. Farmer 4 cited digestibility as how he would define silage quality 

although he hadn’t tested the silage, typically does not test the silage and did not intend to as 

he knew the quality was poor. 

“Oh, look I know it's bad, there’s a reason why I didn't have to test it, the cattle will tell me 

straight away anyway” 
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CO1 Group: 

Farmer 5 does not usually have his silage tested and assesses silage based on animal 

performance and feed waste. However, while he weighs contract rearing stock, he does not 

weigh his own fattening stock or store cattle. “I put them on the bales and they lost weight 

when they went in, they didn’t even maintain weight… and when I noticed they were going too 

bad I just decided to open the pit. No matter what bales I went through I couldn't seem to get 

ones that’d do any good.” 

Farmer 6 had not had his silage analysed however highlighted that he wasn’t feeding as much 

silage as he had been previously. He described silage quality as: “Feeding quality like that’s 

good silage there’s no point in having a big pit of stuff it’s probably no better than hay but it’s 

all feeding value…Don’t invest in making bad silage cause if you wait until the end of the year 

like 2nd cut and 3rd cuts you'd buy average silage for way cheaper than making it” 

CO2 Group: 

Farmer 7 only evaluates his silage based on the DMD from a silage analysis: “I'd only go upon 

the DMD that's the only way and the smell of it then if it wasn't good it wouldn't smell so nice.” 

However, he expressed some disappointment in his silage pit sinking and so is wary of the 

accuracy of the silage analysis: “Well I haven’t fed the 76.6 DMD silage yet as that pit is at the 

back of the rest but it sunk an awful lot so I’m a bit worried I might get it tested again.” 

Farmer 8 expressed that he doesn’t usually have his silage analysed however will have it 

analysed this year. He pays close attention to various aspects of his silage such as the proportion 

of leaf in the grass and assess the moisture of the silage: “If I cut nice green leaf grass and put 

it into a pit of silage I know its ok. If it’s gone a bit strong or not you’d know anyway. And 

suppose if it wasn’t good enough I’d put meal to it...My silage is very wet this year, I don’t 

know why it could have rained when we were doing the last bit of it.” 

4.3.1.3 Fertiliser planning 

CR1 Group: 

Both the farmers in the CR1 group altered their fertiliser plans for silage in 2019. Farmer 1 

used to focus on keeping his fertiliser regime simple by getting Richland applied across the 

whole farm and apply slurry to the silage ground to look after the P and K. However, he did 

note that he was under applying nitrogen for the silage ground. The decision to change his 
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fertiliser regime he determined was to enable him to use protected urea as he wanted to reduce 

the emissions produced from his farm, although he had later acknowledged the increased 

proportion of P and K being applied to the crop. “I got great results from the 0-7-30 and urea.” 

Additionally when questioned on the impact of the discussion group and worksheets on this 

change, farmer 1 referred to the discussion group meetings where he shared his positive 

experience as “the best year I ever had growing silage” and another farmer responded that 

“No, it’s nothing to do with the fertiliser, that’s because of the dry year before it cracked the 

ground” Farmer 1 found this astounding and concluded “As if the fertiliser was a waste of 

money and it had no impact. I think I got a great response and I intend to do the same this 

year.” Farmer 2 also followed the advice from his advisor and changed his silage fertiliser 

regime to use protected urea and 0-10-20. He also decided to have a soil analysis carried out 

as they were 4 years old however emphasised his disappointment to find the soil in index 1 for 

P, and stressed his concern over the cost of trying to build the soil index back up with the 

financial strain on suckler farms at the moment. When questioned on his fertiliser regime for 

this year he stated “I will do similar to last year for the silage ground and Joe will make up a 

plan for me, but I don’t think I’ll be able to afford to apply all of the phosphorus I’ll need, I 

might go with half the rate at first.” 

CR2 Group: 

Farmer 4 bases his fertiliser plan upon his soil analysis and his advisor’s recommendations and 

demonstrated a good understanding of balancing the nutrient demand of a crop with slurry and 

silage. “It would depend on which fields would have got slurry or how much it would have got. 

Then depending on the slurry would say how much chemicals will be put out.”  However, he 

then highlighted a lack of belief in recommendations relating to applying early nitrogen and in 

the recommended fertiliser rates to grow a crop of silage. “I'm not totally convinced that we 

needed to be put out as much fertiliser as the Journal or Teagasc might tell us at time.” This 

related to a negative previous experience regarding early nitrogen as the farmer cited “I put out 

fertilizer one year in February and it was the only time I ever did it. I say I could have went to 

the pub with the price of it and got the same result…it just didn’t work simple as that.” Farmer 

4 acknowledges he accesses information online and through personal research and discussion 

amongst his peers. This was demonstrated as he shared his view that there should be a greater 

focus on the application of lime and maintaining soil structure.  
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Farmer 3 did not discuss fertiliser planning as much only to outline that he gets 

recommendations from the advisor. However it may not be financially able to purchase the 

amount of required fertiliser this year as he mentioned “Well, I’m only after paying for last 

years and I know my income is down more this year compared to the last.” 

CO1 Group: 

The CO1 group varied regarding fertiliser planning. Farmer 6 as mentioned is highly educated 

and places a lot of focus on his fertiliser programme and so when questioned on his fertiliser 

use he cited: “We’ve worked on the farm the last number of years I suppose, we reseeded about 

60% of the farm and we put a lot of lime out on reseeded ground and we’ve been very good 

with fertiliser since especially the high compound fertiliser we’ve been paying attention to 

that.” Furthermore, he clearly outlined his silage programme as “Went out twice, first with 0-

7-30 and then urea and we split the urea into two applications.” 

Farmer 5 highlighted again the difficulty with the land type and weather on his fertiliser 

programme citing he couldn’t use his nutrient management plan (NMP) as it was impractical 

for his farm “No, I couldn't use the NMP because I can still only farm the one way, you can’t 

change a lot of it because of the land…I wouldn’t be able to manure it early. Like there’s no 

point in going out here with manure in the first of March for silage ground. I could get two 

months rain.”  However, once again he highlighted the importance of the advisor’s role as “We 

look at our fertiliser every year with Joe to try and enhance the fields I suppose.”  

CO2 Group: 

Farmer 7 had changed his fertiliser programme for his silage ground by applying additional P 

and K fertiliser at the start of April. When questioned why he implemented this change he 

referred to previous discussion group meetings and when completing the worksheet, he realised 

the P and K he had applied from the slurry would not meet the crop demand. As mentioned 

previously he highlighted the benefit in additional yield he achieved due to this change and 

highlighted that it was still evident in his second cut of silage which was harvested six weeks 

later. “Oh, I’d have a much smaller pit anyway only for that and it followed through to the 

second cut I really got both quality and quantity in the second cut.” 

Farmer 8 has a nutrient management plan as part of his nitrates derogation and so he may pay 

more attention to nutrient management planning compared to other group members. When 

asked about following his plan he cited: “I do yeah, and I followed it last year and I will 
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probably follow it this year. When I’m doing something it’s in my head at the time, I’m doing 

it but when it’s done then ask me what I did yesterday id have forgotten but when I’m at it I’m 

fine. But yeah I will do it again this year I’ll probably be in with you or Joe working out what 

will suit me best.” Additionally, farmer 8 stated his opinion that generally farmers maybe over-

value the potential slurry can have to “look after” P and K in the soil. This was related back to 

previous experience and learning throughout the year as he cited: “I put a lot of slurry out 

nearly it all on my silage fields and most years it goes on 45 acres and I just reckon the P and 

K would have been down more than I thought. Now I know you tested slurry that day at the 

silage demo I think that could be very useful alright” 

4.3.1.4 Spring grazing 

CR1 Group: 

As outlined previously as part of the silage plan the CR1 participants viewed spring grazing as 

a significant step in planning their silage. Farmer 1 admitted to not grazing all of the silage 

ground when following his progress from the discussion group. Farmer 2 viewed it as a vital 

step as he targets top quality silage on an annual basis.  

“So, I said there has to be something here so that’s what I do now. I go out in late February 

with my autumn sucklers, graze all the silage ground and still cut in Mid-May… A bale or 

two less to the acre but its fresh cut grass and I’ve no winter growth in the grass.” 

Farmer 1 outlined he did not view it as an issue as the silage swards are grazed tight at closing 

additionally he had mentioned how he had completed a soil analysis and noted his silage ground 

was index 1 for P and K, therefore may not have had much growth over the winter period.  

CR2 Group: 

Spring grazing was viewed negatively in the CR2 interviews. Farmer 4 does not view spring 

grazing as having a role in improving his silage quality although he does cut early and monitors 

the condition of his silage swards on a regular basis. Historically, he claimed his silage DMD 

was 67-68% yet still did not think spring grazing would help improve it. Additionally, farmer 

4 presented a degree of confidence that it was better to not implement spring grazing as this is 

what empowered him to cut his silage early. Farmer 3 demonstrated strong negativity and regret 

towards spring grazing.  
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“Yeah we did we grazed it early in the spring but as it happened March was dry and we kind 

of had grazed it too early really just right at the wrong time because it came wet right at the 

wrong time for about two to three weeks in June. It was sickening now.” 

He concluded that by spring grazing he reduced the yield and so did not get his silage cut in 

prime conditions in May and instead had to deal with very poor conditions.  

CO1 Group:  

Farmer 5 does not practice spring grazing as he claims his land is to poor which has a major 

influence on his silage quality which will be discussed in the following section in greater detail. 

“I can't graze in the springtime and in parts of the farm they can walk down along it and break 

out regularly.” With a mild period in the spring of 2018 he was able to graze a small proportion 

of the farm however as was common at the time had to rehouse the cattle due to a snow storm 

“I did a bit of spring grazing in 2018 but then we had to bring them back in, I don’t mind that 

though, I’ll let stock out around the 1st of March and I don't mind bringing them back in again 

if I have to, I’m not able to do that normally though.” 

Even as farmer 6 demonstrated that he understood what he should do to make better quality 

silage he admitted he had a lack of focus on such and so did not always get to graze his silage 

ground in the spring, or may have only grazed an ineffective proportion of the silage ground. 

“It might get a light graze or something like that like let a couple of weanlings into 20 acre 

field but they wouldn’t do a whole lot. What grazing it got was harmless.” 

CO2 Group: 

Both the CO2 farmers implemented spring grazing and do so on an annual basis. Farmer 8 

outlined a lack of organisation last year as he felt he had to graze a small proportion of the 

silage ground which led to a delay closing the sward for silage. He plans to improve it further 

this year as he outlined: “Oh yeah my plan is this year I’ll let them out early, do a quick run 

on the silage ground and then go back on other fields. It depends when I get them out. I like to 

start my silage field from a clean sward with no dead butt. That is a priority.” 

Farmer 7 outlined it was due to previous experience with an older advisor that initiated him to 

start spring grazing his silage ground. “I used to deal with a consultant…he’s retired now, and 

he was here on a visit one day looking at my silage pit and he said when did you cut it? He 

asked a few more questions about it and he said there’s something wrong there, I don't like it. 
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Then he asked did you graze it before you cut it? I didn't I told him and oh, that’s the answer! 

Now ever since that in the 1980's I’ve been cutting in May ever since and I find it much better” 

4.3.1.5 Land type 

Land type was only discussed by the CR2 and CO1 group as having an impact on their silage 

quality. In the CR1 group farmer 2 acknowledged his land was of good enough quality and he 

had carried out a good bit of work on the farm since he attained it 40 years previously. The 

CR2 and CO1 group both described the land type as having a major influence on their ability 

to produce high quality silage. In the CR2 group farmer 3 highlighted this issue when asked 

about his silage plan as “Sometimes things can put pressure on farmers with different land.” 

For these farmers the land type had a strong level of control over the silage quality as farmer 5 

highlighted “If the weather goes my way I’ll make it fine and if it doesn't I won't because I can't 

change the land type you know.” When asked any question on his silage quality, regarding his 

silage plan, spring grazing, fertiliser plan, farmer 5 continued to revert back to the impact the 

land type had on his farm. “No, I couldn't use the nutrient management plan because I can still 

only farm the one way, you can’t change a lot of it because of the land.” The weather also 

played a major role for farmer 5 again due to restricting land trafficability and the potential for 

him to practice spring grazing. 

“The weather again I suppose as soon as we can travel well cut. If it rains it could be there 

till the end of June and it might not have been grazed for 6-8 months at that stage. There’s 

not much we can do at that stage if we can't go we can't go and that’s it…I can't graze in the 

spring time and in parts of the farm the fence isn't great they can walk down along it and 

break out regularly.” 

When asked how they could improve their silage quality the only option farmer 5 was 

considering was reseeding although he was sceptical as to how he would be able to successfully 

reseed due to doubts about the land and the weather “Then if I have to spray it you have to wait 

a fortnight or three weeks and I would never know from day to day when I’m going to be able 

to get back in again.” 

When other options were discussed to alleviate this issue such as prioritising better quality land 

for silage both farmer 5 from the CR1 group and farmer 3 in the CR2 group rejected any options 

as unattainable or impractical.  
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Farmer 5: “No there only suitable for silage, the silage fields are fields that are too heavy for 

grazing and it’s the downside of the farm I’ve no suitable land for early grazing. I use two 

out fields and theses other fields are all heavy marshy land really…but a large part of the 

farm is much better good dry land.” 

4.3.1.6 Awareness of the role of silage quality on farm 

The awareness of the role of silage quality on a farm was a key issue highlighted from the focus 

group at the start of the study.  

All of the farmers interviewed acknowledged that silage quality had a role to play on their farm 

with farmer 3 from the CR2 group highlighting that although he was aware of the potential of 

silage quality he failed to produce quality silage: “Oh it has a huge role to play, a main role to 

play, if I can get it, that's why I get annoyed sometimes to be honest with you.” He highlighted 

that this awareness was due to witnessing the potential better quality silage had on a neighbours 

farm where two groups of cattle were fed poor and high quality silage: “I went to see a man’s 

cows he had two groups of cow’s one on good silage and they were nearly fit to kill and he had 

another group on poorer silage and a lot of meal and they weren't fit to kill.” 

4.3.1.7 Discussion group value 

CR1 Group: 

Both farmers consistently stressed the importance of the role discussion group meetings has 

had on their farm to date. When asked if they had influenced their opinions or knowledge over 

the last year farmer 1 cited  

“Ah they did because we saw different places and different fields and I saw things I definitely 

hadn't seen before and I like to see that and listening to the farmers talking and hearing how 

they got on with their silage and they were happy with it and some weren't happy with what 

they were after getting with the process, weren't happy with their grass and were going to 

reseed and more were very content with what they had.” 

When quantifying the influence discussion groups had on his farm, farmers 2 first outlined the 

importance of discussion groups as his knowledge is “evolving year on year” since joining the 

group. Farmer 1 attributed the discussion group to pushing him to implement spring grazing of 

the silage ground, something he had never done previously. Additionally, he related this back 
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to the influence of his social peers as it was when he witnessed other group members he 

described as role models cutting silage at the same time as him after spring grazing 

“Before joining the discussion group I used to never graze my silage in the spring and the 

first year about 6 years ago, well call them the better lads were actually going out in late 

February or early March, grazing their silage ground and then applying the fertiliser in 

March and still cutting the same day as me after grazing!”  

This highlights the benefit of discussion groups in instilling a belief in farmers that they can 

successfully implement better management strategies on their farm to improve silage quality. 

Both participants spoke positively about all aspects of partaking in discussion groups with 

farmer 2 highlighting the negative mood of the farmers relating to poor beef prices and losing 

some valuable group members to dairying. Farmer 1 also reiterated how valuable he felt the 

education side of discussion groups are and felt the KT payment was important as it had 

increased the number of farmers participating in the group.  

CR2 Group: 

The value of the discussion group as a theme was weaker in the CR2 interviews, although both 

participants viewed them in a positive manner with farmer 3 citing “It makes you more aware 

of what other people are doing and when they are doing it if you're lacking anywhere yourself 

you know the other boys are at it makes you more aware of what you maybe should be doing.” 

CO1 Group: 

Farmer 5 valued noted that he did value the discussion group meetings, however suggested 

more input on current affairs such as Brexit and CAP changes would be helpful to reduce 

anxiety amongst farmers. It is important to note that these interviews took place at the start of 

2020 and after the KT programme had ended and so discussion group meeting topics may be 

restructured for the coming year by the group. However, additionally farmer 5 expressed some 

disappointment in finding it difficult to relate to some topics as his main enterprise is contract 

rearing which is not discussed in the group: “Well I’m contract rearing mainly and then I’m 

just finishing my own beef so I probably don't find that much applicable really.” 

Farmer 6 spoke very positively about the discussion group and outlined the role of the group 

meeting in planning strategies for improving certain aspects on the farm:  
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“They are great in two ways as for technical information and we knew it was out there 

somewhere. The great thing about them is the farmers there in the same situation as you or 

with the same problem as you…It opens you up to new ideas as some farmers might say we 

don’t do this cause we can’t but well attempt it by doing it another way and get the same 

results. It’s great for ideas like and strategy” 

When further questioned on how the discussion group may have changed his opinions or 

knowledge on silage quality during the year farmer 5 highlighted his awareness of the role 

silage quality has on a farm has improved over the years however noted his shortcoming when 

actually making silage quality as:  

“From going to discussion groups we were making bales of stuff and counting the bales 

thinking we were great but good quality silage…they eat more of it and gain more off it. You 

can keep feeding the meal you’re feeding and get that extra kick of it or cut back on the meal 

and get the same performance….I need to be more disciplined Joe has done great work over 

the years with us the next jump I need to make myself. We know how to do it now yet were 

just not doing it.” 

CO2 Group: 

Farmer 7 highly values partaking in the discussion group as he noted the importance of 

education as “You get something from every message you receive, so there all worthwhile 

attending any of the meetings or events.” He also highlighted the role of incentives in helping 

to increase farmer participation in discussion groups: “The KT payment is a help I see the 

money came through there now but every little helps so that’s good, I think it helps to keep the 

lads attending.” 

4.3.1.8 Weather 

The weather was a major factor for the CR2 group as it influenced the timing of grazing, 

fertiliser application and other crucial steps for making high quality silage with Farmer 4 citing: 

“Some years you could put out fertiliser say first week of March, maybe second week March 

and then there’s other times. You would have been lucky to have it out first few days of April 

it all depends on the weather.” 
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Farmer 3 also highlighted the weather has having a strong influence on his silage as he claimed: 

“The weather is definitely a big part to play on it. Without a shadow of a doubt.  I don't care 

what anybody says, the weather it either makes or breaks it. It’s like trying to make good hay.” 

When questioned about what controlled his silage quality Farmer 2 in the CR1 group 

recognised the role weather has in silage making, yet he viewed himself as having superior 

control on his silage quality to that of the weather. 

“Well I am and then the weather, a really wet spell at the wrong time of the year. If you make 

really leafy silage in wet conditions at the wrong time of the year, it just gets so sour it really 

takes the good out of it. Cattle could even scour on it later on. So, the forecast but I suppose I 

wouldn’t mind going 3 or 4 day early on a good forecast. I think getting a day’s sunshine and 

getting the silage thrown out makes a big difference especially with the round bales anyway.” 

This was also the case for both farmers in the CO2 group as farmer 7 outlined “Oh the weather 

would be very important, I suppose you aim for the day first and then you have to play it by ear 

for the weather.” When probed further into the level of control the weather had on his silage 

quality he replied: “I would feel in control if the weather dictates right.” Additionally, farmer 

8 also recognised the influence the weather had on his silage however was not as negative about 

it as the other groups instead highlighting he was being overly hard on himself as “It really 

isn’t that bad, it’s just when I shear it I notice it and I actually reckon the problem was I had a 

different fella rolling the pit and he was a little inexperienced so it wasn’t rolled as good as it 

should have been.” 

In the CO1 group farmer as mentioned in the land type section previously farmer 5 feels the 

weather has a strong level of control over his silage quality as it is the main factor that 

determines his cutting date. 

“The weather again I suppose as soon as we can travel well cut. If it rains it could be there 

till the end of June and it might not have been grazed for 6-8 months at that stage. There’s 

not much we can do at that stage if we can't go we can't go and that’s it.” 

Additionally, farmer 5 further highlighted the difficulty the weather produces for him as he 

struggles to apply his fertiliser and to determine his cutting date “I wouldn’t be able to manure 

it! Like there’s no point in going out here with manure in the first of March for silage ground. 
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I could get two months rain here…We would often have the contractor booked and would have 

to call it off.” 

Farmer 6 in the CO1 group focuses on fertiliser application date and nitrogen utilisation, once 

nitrogen is used he then considers the weather aiming to cut his first cut in by the end of May.  

“I suppose the main factor is give plenty of fertiliser get regime right, get my timing right, get 

it tested for N like even in May if the weather is right and you can throw out grass two days 

would do an awful lot to get your silage right” 

4.3.1.9 Sources of information & information processing 

The advisor relationship proved very significant for farmers accessing information as the 

majority of farmers cited, they get their fertiliser recommendations from Joe, although 

implementation varied as previously discussed in Section 4.2.1.3 Fertiliser Planning.  

Additionally, when questioned on the usage of posted literature a number of farmers reiterated 

that if they didn’t read it themselves another family member would. They only read what is 

applicable to their enterprise and acknowledge that while some may think they are monotonous 

they provided useful reminders of the timing of when certain practices should be carried out 

Farmer 2:“Yes it comes through, Mary my wife probably reads it more than I do but the little 

leaflets I would read them, I don’t read the other enterprises I read the suckler and beef one” 

This was with the exception of the CR2 group who viewed the information provided differently 

as farmer 3 cited “I do read them, well my wife reads them and would be telling me we're 

supposed to have the cows out this week” which he found amusing as he felt it was not possible 

for him to do. Additionally farmer 4 shared a view as to the credibility of the information “I 

wonder at times if some of it is manipulated like to show a better picture then what it actually 

is…some of it is useful and some can be a small bit highfalutin.” 

Both the CR2 and CO1 group member recognised the importance of information and 

highlighted the need for simplified messages and on the use of handouts in discussion group 

meetings to help them recall the information. 

Farmer 5: “Well really the only hope of anyone remembering anything is on handouts. Like we 

got a handout the last day on dosing I was going to laminate it because it gives you all you 

need to know nearly...I buy the Farming Independent and the Farmers Journal too…It might 

only be one in ten that is of interest but you still need to get that one bit of information.” 



82 

 

Farmer 3: “Just send out a little pamphlet with five or six of the real important bullet points. 

The chances are the farmers would read that like if a lad get six or seven pages of close typed 

they’ll say I read that tomorrow and it’s never read. And then the fellas don't know anything 

about it but it's the presentation that's wrong.” 

The CO2 group also recognised the importance of information sources citing “You get 

something from every message you receive, so there all worthwhile, attending any of the 

meetings or events.” 

4.4 The contractor impact on silage quality 

This section is aimed at highlighting issues relating to the impact contractors may have on 

silage quality. To account for the impact and practicality of the strategies advocated in this 

study on the silage contractor, a semi-structured interview with Michael Moroney from the 

Farm Contractors Ireland (FCI) was conducted. 

4.4.1 The farmer-contractor relationship  

A major issue often cited on delaying cutting dates is the availability of contractors as was 

highlighted in the farmer interviews, although each farmer’s opinion varied. The majority of 

farmers highlighted a good relationship with their contractor with many alluding to having no 

issue waiting for the contractor, although these were farmers cutting silage before the busiest 

period for contractors in June. “I have a good contractor that will oblige me whenever I want 

him; No, he only lives down the road he would come instantly to me. He’d never be busy in 

early June, after the first week of June he goes mad.” Other farmers expressed resistance to the 

contractor highlighting issues relating to them being available when they contact them: “No my 

contractor wouldn't be ready; Sometimes you miss a window with the contractor and they’d 

tell you oh if you rang yesterday I’d have been onto you…it’s basically watching the weather 

and when contractor can come; Look it’s the timing of silage when I want to cut silage the 

whole country wants to cut silage and contractor has to get to them all and that would tie into 

when it can be done.” 

Additionally, one farmer decided to knowingly reduce his silage quality as he expressed the 

feeling he would be a burden for the contractor by requesting him to come back to the area 

another day: “It would have been perfect only the contractor that bales it for me was doing a 

neighbours. I had cut it on a Thursday evening with the intention of baling it on the Saturday. 

I knew there'd be about 35- 40 bales on it and he only lives next door to me. I hate dragging 
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him back, so I asked him to come in and bale it up. It hadn't been turned at all, whereas all the 

other silage I turned it after mowing it and he came on the next day and picked it up and baled 

it, I know the bales that got turned are better.” 

Finally, one farmer highlighted the issue of contractor’s knowledge on silage and the influence 

this may have on the quality of the silage being produced: “I’m lucky with the contractors I 

have like some want to come in to just throw a bit of plastic around a bit of grass and go out 

the gate like the boys are very good, they’d advise you.” 

4.4.2 Contractors opinion 

There were a number of issues highlighted by the interview with Michael Moroney from the 

FCI. These included labour, silage planning and communicating with the, the issue of the cost 

per acre vs yield, and education for contractors. 

Labour availability is a major issue for contractors at the time of the silage season, however 

Michael highlighted that by cutting earlier the silage season would be extended. This would 

result in less pressure on contractors at the one time in the year and offer labourers a more 

attractive contract which may appeal to more mature workers. 

“Labour is another factor that does be mentioned but lads tend to manage it through various 

means. Also, by extending the silage season you would be giving more mature lads a longer 

working season to make it more attractive for them.” 

Michael argued that the fact the silage season has become so short in Ireland is causing 

quality to suffer and simply advocating a date to farmers to cut silage by the end of May is 

hampering silage quality and placing greater pressure on contractors. Instead if it was focused 

on cutting the crop at the right stage it may be more conducive to enabling farmers to 

improve silage quality in Ireland, reducing pressure on contractors and improving the cost 

management of machinery for the contractors. 

“The whole contracting season is so short, so a contractor invested in a load of machinery 

and then advisors telling everyone that they must cut on the 28 of May. Now that means the 

season has become really tight…With the cost of the silage outfit as soon as the silage season 

starts everybody wants to maximise what they’re going to get out of it and for me that will be 

by extending the length of the silage season.” 
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Michael highlighted how contractors in Northern Ireland are operating with three and four 

cuts of silage as an example of how this can be managed in the Republic, yet the message is 

not being implemented.  

“Compare to our friends in Northern Ireland which is not that far away and they’re doing 

four cuts and we are struggling to get guys to do to three, therefore everybody wants it in the 

one week more or less the same time and we end up with a narrow silage season they’re 

going for the bulk and are not really taking the early advice. A lot of lads are taken the 

middle of the road advice and then you have a big course crop that takes a lot of energy to 

produce it.” 

He was also critical of the message he hears from farmers that advisors are promoting 

farmers to harvest their silage crop in one cut at the end of May. Additionally, he criticised 

the view from Teagasc that silage quality was not as high a priority as contractors would 

think it should be. He also outlined that he felt the Teagasc view of silage as “valuable but 

not valuable” enough to justify doing three or four cuts to improve quality, and that it is better 

to accepting what quality you get in one or two cuts and supplement the feed over the winter.  

“Then you have advisors telling everyone that they must cut on the 28 of May… advice, from 

Teagasc is silage is valuable but not as valuable that you could do three or four cuts. Even 

though if contractors had three or four cuts they would adjust the cost because cut three and 

four would be quite light…Teagasc seems to hold the view that silage is an important 

component of the winter feed diet and it needs to be supplemented and therefore we certainly 

get the impression that silage quality wasn’t as high a priority as we thought it should be.” 

When questioned on the method contractors charge farmers for silage per acre and the potential 

to charge based on the yield instead Michael agreed that this would be much better for the 

contractor too. Stressing the importance of having a fair way of accounting for the yield of the 

crop, this would be fairer for contractors and farmers. As with lighter crops they are not as hard 

on machinery, cost less energy and take less time. Michael outlined how some contractors had 

practiced this in 2018 in the drought as crops were so light contractors charged by yield rather 

than per acre which was much fairer for the farmer. Additionally, the opportunity for measuring 

the yield on harvesters is available on machines however is slow to be adopted by contractors 

due to the cost and the potential for disagreements or poor reaction by farmers. 
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“Last year we had the drought that caused lighter cuts and some contractors actually charged 

by the load rather than the acre and that’s the way it should be. Lighter cuts take less fuel, time 

and don’t wear the machine as much. The newer harvesters will actually give you the tonnage 

out the shoot and the moisture and various constituents which could be used as a way of 

measuring silage quality as well as the tonnage for the farmer…The problem with it is it costs 

over €20,000 and contractors will obviously question how they are going to get value out of 

spending an extra €20,000 on the machine. Contractors are slow about using this kit, I think 

there are only three in the south and maybe two in the North. It is also very difficult to calibrate 

wet grass going through the machine and so there can be issues with the accuracy so far.” 

When questioned on what he thought was preventing farmers from producing high quality 

silage, Michael referred to the complacency of the farmer and setting a target cutting date that 

is too late.  

“The perception that this is the way to do it targeting a cutting date of the 28th of May and 

then drifting into June. And then every now and again somebody does something crazy where 

you get a difficult year, or you get a good grass growth and everybody wants a cut at the 

same time.” 

Additionally, the impact of social pressure was mentioned with the influence of one farmer 

having to compete with his neighbours, regardless of quality.  

“Once a man up the road has started it, or a neighbour started everyone wants it.” 

This also led to the issue of too much nitrogen in the grass at cutting causing issues with 

preservation.  

“This year there was a lot of grass that wasn’t of the quality maybe because there’s too much 

nitrogen and there was a rush to go at that and that impacts the preservation it also impacts 

on the stability of the silage pit.” 

When further probed on the nitrogen issue and farmers overcompensating for it, Michael 

expressed the fear and pressure on contractors when it comes to this issue. If a contractor makes 

a silage pit and the nitrogen did cause poor preservation or other issues the farmer may 

automatically blame the contractor and lead to the contractor’s name being damaged in the area 

which could have a significantly negative impact on the contractors business. 
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“I’ve heard of a couple of guys this year with difficulty with silage pits this year…The 

contractors are maybe afraid of damaging their name and a lot have bought big machinery 

and then they don’t want to lose the business opportunity either.” 

When Michael was asked on the potential for educating contractors on silage quality he agreed 

that there was a need for work in this area however highlighted the difficulty in getting 

contractors to attend a course or an event without the attraction of large machinery.  

“There is always a need for education, however contractors are very busy people. It isn’t 

easy for them to give up a full day’s work and work can be quite sporadic so even though 

they could plan to attend and then the weather could turn and they wouldn’t be able. The only 

way you could do it is to keep it short such as a one or two hour session but then to get the 

amount and level of information across to them in the short a period might not be very 

effective and may pose a great challenge.” 

The issue of silage planning was another issue discussed and the poor notification a contractor 

can receive from a farmer to cut silage, especially in relation to longer draws which are 

becoming more common. Where the contractor is adequately notified, they can be organised 

and ensure they have enough drivers and trailers as required.  

“The view of a lot of the lads is that very little planning goes into the silage season and if 

farmers planned their silage and are able to notify the contractor it would go an awful lot 

easier. Silage is a bit like Christmas we all know when it’s going to happen, but you don’t 

wake up Christmas Eve not having bought the turkey. Everybody knows in around three or 

four weeks before they need to cut silage and generally nature has a way of balancing itself 

out and it will always be within a week or two but it would be easier if people would plan for 

the silage season…Another problem is the longer draw is becoming more common as you 

have more out farms and farmers maximising the amount of cows on a grazing block. If we 

can get the farmer to plan for that and notify the contractor of any of those issues he can 

prepare for it and organise the extra trailers or labour he needs” 

Michael noted that you could directly relate how busy farmers are in the springtime and how 

grassland management is potentially not as big a priority as it should be, and silage fields are 

not catered for as they should be.  

“Another problem you could relate to quality is you find that lads are very busy and there is 

not a lot of time spent on managing the land in the spring as the priority has shifted. You’re 
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finding that lads are going in on fields where slurry was spread maybe recently, it wasn’t 

rolled and if we had a bad year with weather a lot of the land would not be walked. It 

mightn’t even be walked for the first grazing and would be closed for silage. Overall, the 

silage fields are not been looked after. Rolling the land is very important for the contractor. 

What we would like Teagasc to advise farmers would be to walk the land and roll it.” 

4.5 Other key informant interviews 

Other key informant interviews took place with advisors that have previously worked to 

improve silage quality with farmers and with Teagasc’s Ruminant nutritionist Brian Garry. 

These were carried out to provide further insight into the current issues with farmers failing to 

improve silage quality and to provide information for the intervention stage of the study. Key 

themes from all of these interviews included the importance of silage as part of the diet, soil 

fertility, silage planning and how to motivate farmers to work to improve their silage quality. 

The importance of planning silage was described by Brian as a military operation where the 

farmer needs to ensure they hit each of the targets to enable themselves to make high quality 

silage. Advisor 1 had carried out work to improve silage quality with discussion groups which 

proved successful. When summarising the aspects that were effective, he highlighted this point 

that the success all came down to having a plan with all the necessary steps for making better 

quality silage.  

“Growing a crop of silage needs military operation, you have to have all the steps in place, 

but if you had one of those missing like your soil structure or soil fertility you won’t get the 

response to grow and have the yield there to cut early.” 

Additionally, implementing spring grazing has a significant impact in whether or not a farmer 

manages to grow a crop of silage in a short enough period and maybe this should be viewed 

differently. Brian suggested that maybe “the goalposts could be widened a bit” and instead 

focus on tightly grazing swards later in the winter. This would reduce the proportion of dead 

matter at the bottom of the sward reducing the negative impact on quality. It would also allow 

the farmer to have the required yield earlier in the season without having to work to improve 

fertiliser usage. Advisor 1 summarised spring grazing as an example of the progress he had 

made in getting the farmers to work to improve their silage quality the following year. 
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Brian: “Some of the advice for some farmers, grazing in the spring is actually putting them 

back a bit. Grazing in the spring on a poor soil fertility means it won’t get going again quick 

enough to be able to harvest it before it heads out.” 

Advisor 1: “The following year we had lads putting out cattle in January to try and get the 

silage ground grazed where they had witnessed it working for other members in the group the 

year before and were hunting for new ways to further improve their quality.” 

When questioned on the issue of applying potassium Brian agreed with the idea of a winter K 

programme although addressed the concern that many farmers have of it causing problems with 

grass tetany.  

“The problem with that and particularly on dairy farms is you run  into problems with milk 

fever and we have seen on certain farms, where they have increased their K levels, they do 

grow a lot more grass but they do run with a higher risk of milk fever. However, it’s all 

preventable but they don’t go with the K then cause it’s seen as a big problem.” 

Additionally, he acknowledged how the advice on potassium management needed to be 

improved as currently the advice is potentially focussed too much on avoiding K to prevent the 

risk rather than managing the risk.  

“We probably don’t help that view as we promote not feeding silage that is high in K and 

promote the value of K provided in slurry but as there is so much K needed to grow a crop of 

silage that they are still way under applying what they need. The biggest thing with K is not 

to apply too much to close to your cutting date, so as I said it is manageable and maybe that 

needs to be promoted better.” 

This led to discussing the problem with myths on silage quality such as too much nitrogen in 

the grass and potassium leading to milk fever amongst others.  

“I think if we’re trying to improve the message on silage we need to focus on getting rid of 

these silage myths that are going around. So, what is right and what is wrong? Putting out K 

in silage leads to a higher level of milk fever! What does the science say? Simple bullet points 

highlighting the facts. The same can be applied to the nitrates and sugars in the grass.” 

Brian concluded the reason there is myths out there is based on it being a key element on every 

Irish farm. Therefore, every farmer has his or her own opinion on it which leaves a large scope 

for information to be misinterpreted. He highlighted the role that previous experience can have 
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on silage quality and the difficulty this poses in trying to change and educate the farmers 

opinion as the farmer may feel that you are “trying to tell them what they already know.” 

“Everyone has it, everyone has their own opinion and thoughts on it and it can be very hard 

to convince people on something like that because you’re challenging them on something 

they feel they already know all about.” 

On the difficulty of achieving changing opinions on silage quality Brian continued to highlight 

that “The same message has been going out for 40 years, so I don’t know how much of a point 

you can put on it to push people to do the right thing because there still not doing it.” Advisor 

2 also made this point as he stated “I’ve been working for years on silage quality and still lads 

aren’t listening to me on it. I feel like I may as well be talking to the wall.” However, it was 

this point that made advisor 1 feel he needed to do something to get his group members 

interested in silage quality and motivated to work to improve it. To do this he decided to create 

a competition between the farmers and see at the end of the year who had the best quality silage.  

“I was stuck in a rut with them, silage is a boring topic for most farmers, so I decided to get 

each member to put €5 into a pot and whoever had the best silage at the end of the year won 

the pot. I never had them so interested…We covered a number of topics throughout the year 

focusing on silage quality and as time went on they realised the importance of each step. Now 

they are at the opposite end of the spectrum with it because the following spring they were out 

grazing in January which would never be seen in the area with the land type at all.” 

Regarding the weather Brian highlighted that typically there is an opportunity to cut silage in 

May. When this opportunity does not occur, the cutting date will be delayed however the 

quality of the silage will not be impacted as much as if the farmer planned to cut in early June 

and was delayed until mid-June. Furthermore, the impact of the depression in quality over a 

week is substantial which Brian concluded as “So really you need to go a week ahead of what 

you think you need to…The weather in May is no worse than the weather in June…there is 

always a break and even in the worst conditions if there’s not a break around the 20th of May 

you’re only delaying until early June rather than waiting and delaying your cutting date until 

mid or late June.” 

The value a farmer gets out of a contractor was also discussed in interviews with Brian 

highlighting “the bigger the pit the better the value you’re getting which is obviously a false 

economy.” Another aspect of this is farmer’s feeling they need all that feed in the yard for the 
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winter but if they actually planned what they need and considered what feeding value the pit 

represented it might change their perspective. 

“There is only 800-900 kg of dry matter needed per dry cow and the rest of the silage 

possibly 50% of it is going into the more productive animals which will need the better 

quality feeding. So, if the farmer should consider what silage he needs for the type and 

amount of cattle he is going to be feeding instead of just aiming for one big pit of silage” 

Silage is an integral part of the diet in Ireland as Brian highlighted and yet the quality is often 

underestimated with farmers choosing to place a bigger emphasis on what meal they should 

use to supplement the diet rather than focusing on improving the quality.  

“Silage can make up the diet for up to six months in some parts of the country, your silage 

quality is actually more important than what meal you pick. When farmers look at what 

percentage protein they need it’s almost irrelevant compared to the impact silage quality can 

have on a farm. This is even more relevant on the lower input systems where silage 

represents a larger proportion of the diet over the winter and the quality of the silage solely 

determines the animal performance.” 

Following on from this Brian recalled witnessing weanling underperforming over the winter 

period on farms due to the silage quality. The potential silage quality can have on weanling 

performance is directly related to overall farm profitability and yet it is still often overlooked 

by farmers. 

“Weanlings over the winter can perform well indoors when fed good quality silage whereas I 

have witnessed weanlings losing weight over the winter because they are on such poor 

quality silage.” 

When asked “is there any clear message going to farmers on silage quality currently from 

Teagasc?” Brian responded with “I’d like to think there is but there probably isn’t enough of 

it, I wouldn’t say there is a clear defined message…we’re not going out having enough silage 

events, I know there are a few around the place but there’s not enough about it.” Brian went 

on further to compare this to the emphasis placed on grass walks and grass based events held 

by Teagasc and emphasised the lack of attention placed on silage at important stages 

throughout the year. This again was highlighted by advisor 1 who this year decided to hold a 

number of silage demonstration days which he found to be a useful tool to get the message out 

to farmers not partaking in discussion groups.  



91 

 

“We have grass walks in the spring, grass messages about how to do different things. I think 

silage is probably seen as a secondary cousin to grass, and although it is getting more 

attention since the drought it’s still not getting the attention that it needs on a national 

scale.” 

Brian then suggested the need for a national silage event once a year even if just attending 

major events such as the FTMTA Grass & Muck which attracts a large crowd viewing silage 

machinery.  

“I do think there should be one national silage event every year just to demonstrate different 

aspects of silage quality to give it the attention it deserves…even if we attended the Grass and 

Muck event they always draw a big crowd…there is potential to educate those people on 

silage quality.” 

Regarding the topic of education Brian also referred to the importance of contractors in getting 

the message on silage quality across to farmers and highlighted the need to consider and work 

with the contractors on improving knowledge and opinions on silage quality. 

“There is also a need to work with the contractors. I think contractors are one of the most 

underrated people involved in silage with the potential they have on getting that message 

across to farmers on deciding when to cut silage.” 

Brian alluded to the importance of getting farmers to test their silage which is fundamental to 

get farmers to start paying attention to the quality of their silage. He also mentioned the 

potential for a silage quality competition within grass samples tested in Teagasc as an approach 

to improve the amount of farmers testing silage currently. Advisor 1 acknowledged the low 

level of farmers testing posed an issue to his plan, but he had to get all the farmers to agree to 

test their silage to partake in the group competition. Additionally, advisor 2 highlighted 

difficulty in getting farmers to test silage however typically works to improve the silage quality 

by holding a discussion group meeting and working to educate the farmers on other methods 

of assessing their silage quality such as moisture, pH testing at discussion groups and judging 

the amount of stem in the silage.  

“For all the talk about silage quality farmers can’t change what they can’t measure, unless 

we get farmers measuring it and helping them to understand it.” 
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In summary, advisor 2 concluded that the most important significant element in improving 

silage quality was soil fertility as the farmers that had the fertility correct were the ones who 

produced the best quality silage. 

“When you really break it down and think about it we realised it all came down to soil 

fertility. Those who had good soil fertility were able to grow the grass. They had grass to 

graze early and had the potential to grow the grass after that and still achieve an early 

cutting date.” 
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Chapter 5: Discussion 

The main findings of the study are discussed in alignment with the key objectives of the study 

which were 

1. To identify what factors both personal and external, that influence the current 

management approach in relation to silage quality. 

2. To implement extension methods to the two selected discussion groups and to 

determine the effectiveness of the action implemented.  

3. To produce recommendations on how extension services may be developed to 

effectively promote the adoption of farm management strategies to improve silage 

quality. 

5.1 Factors influencing the current management approach to silage quality 

The focus group and questionnaire highlighted the main barriers to farmers producing high 

quality silage. A clear issue highlighted from both of these research methods was the lack of 

awareness and knowledge on the nutrient demand of a crop of silage and the remaining deficits 

in the fertiliser programme that the farmers were implementing at the time for their silage crops. 

Additionally, 42.2% of participants with a nutrient management plan (NMP) do not follow 

their NMP with the majority of these farmers preferring to decide what fertiliser to use 

themselves or follow sales merchant recommendations suggesting they do not believe in the 

NMP as prepared for their farm. This coincides with a study by Wilson et al. (2014) and Daxini 

et al. (2018) that concluded the adoption of a NMP is influenced by the farmer’s belief in the 

effectiveness of the NMP. Lalani (2016) found yield to be a key driver of change and so 

ensuring the fertiliser programme meets the crop demand to improve silage yields is conducive 

to improving silage quality. Additionally, 48.6% of respondents ranked yield in the very 

important and important categories when deciding on the cutting date of their silage.  

Farmers understood the meaning of DMD however they also demonstrated a lack of awareness 

of the potential of improving the DMD of their silage could have on their farm. Additionally, 

there was a lack of focus on animal performance over the winter period as the majority of 

respondents were unable to quantify the animal performance achieved over the previous winter. 

The first stage in the innovation decision process is focused on knowledge and awareness 

where the person must be first be made aware of the innovation, how the innovation can be 

implemented and educated on the main elements of the innovation (Rogers, 2003). 
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Furthermore, Labarthe et al. (2018) highlights how the advisor can initiate the triggering 

change model by creating awareness of issues on the farm, even when the farmer is “locked” 

into the path dependency stage triggering the farm to make a change as they become more 

likely to process information as intended. Therefore, creating awareness of the potential of 

silage quality, played a key role in the intervention stage of this study. 

Regarding cutting date, farmers ranked the weather as the most important factor affecting their 

cutting date decision with 83.8% placing it in the very important category. This was followed 

by N utilisation, the growth stage of the crop and N testing of a grass sample at cutting. The 

weather was ranked as important by 10.8% and somewhat important by 2.7%. Land 

trafficability was ranked the highest in the important category followed by yield. The weather 

and land trafficability are closely linked together as the weather will have a major impact on 

the land trafficability.  

The analysis on silage planning clearly demonstrated a lack of planning as the majority of 

respondents start planning silage in March and April. Additionally, while a significant amount 

of the participants aim to implement spring grazing, only a small percentage achieve the 

recommended grazing targets in the spring. This typically leads to issues such as failing to get 

fertiliser applied on time, fields grazed out adequately in the spring prior to closing and delayed 

closing of paddocks leading to a delayed cutting date and reduced quality. This is particularly 

relevant as 43.2% of respondent’s recognised N utilisation as a very important factor in 

deciding when to cut their silage. A delay in fertiliser application will therefore cause these 

respondents to delay their cutting date further.  

To increase adoption the farmer needs to feel in control of the various factors that may inhibit 

a farmer from successfully implementing a technology/innovation (Burton, 2004). The main 

factors farmers feel decide their cutting date are two factors that are out of their control, the 

weather and land trafficability. By focusing on improving farmer knowledge and opinions on 

the other factors influencing cutting date decisions should help improve the strength of control 

a farmer feels they have over their silage quality. Garforth et al. (2004) recommends that 

communication strategies need to account for all of variables influencing decision making and 

to control the impact they may have on the farmer making the decision.  The theory of planned 

behaviour (TPB) allows for the influence of perceived behaviour control (PBC) which is 

focused on allowing for difficulties a person may encounter when trying to carry out a 

behaviour (Ajzen, 1988). However when focusing on the TPB model,  Burton (2004) 
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recommends that we must ensure PBC is fully accounted for by not only focussing on the 

farmer attitude or opinion but to include the other factors a farmer may feel is preventing them 

from successfully implementing a change on their farm. Therefore, these factors influencing 

current management of silage quality discussed above played a central role in the intervention 

strategy of this study as we worked to improve PBC to change behaviour. 

5.2 Assessing the effectiveness of extension methods implemented 

The effectiveness of the intervention was demonstrated by the amount of change achieved with 

the two groups that received the intervention over the course of 2019. This was assessed 

through the semi-structured interviews with two farmers from each discussion group as 

outlined in Chapter 3.  The extension methods used in the study comprised of worksheets, 

silage demos, discussion group meetings, with a greater focus on the use of NMP’s and silage 

quality. The two groups that received the intervention was the CR1 group and the CO2 group.  

5.2.1 Belief 

A common theme amongst the farmers who were not subjected to the intervention was disbelief 

in the advice advocated on silage quality. This was particularly relevant in relation to spring 

grazing as the farmers felt it was not possible for them to spring graze the silage ground and 

successfully cut their silage crop in May. Both the CR2 interviewees strongly believed this 

with Farmer 4 highlighting that he is working to improve the DMD of his silage but feels the 

only way he could do this was by using an inoculant and tedding/conditioning the grass. Farmer 

3 highlighted his disbelief in spring grazing as “This year proved Teagasc wrong that we 

should never graze our silage ground in the spring.” These findings correspond with previous 

studies by Ritter et al. (2017) and Ajzen’s theory that a lack of belief in advice prevents the 

farmer from adopting innovations and supports the need for advisory services to work to instil 

a belief in a farmer that they can successfully implement spring grazing on their silage sward 

and it will have a positive impact on their farm.  

The intervention stage of this study incorporated a large focus on improving silage fertiliser 

usage to get farmers to balance their fertiliser programmes better to meet the crop demand. 

While this will not improve the silage quality directly it will enable the farmer to balance 

quality and quantity when producing their silage crop. Out of the farmers interviewed all of 

those subjected to the intervention changed their fertiliser plan in 2019 to incorporate more P 

and K nutrients as per the recommendations. Wilson et al. (2014) highlighted the role a farmer’s 
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belief in the efficacy of a NMP (perceived efficacy) has on the adoption rates of NMP’s. This 

study corresponds with this as demonstrating the impact of planning fertiliser usage based on 

soil analysis was a key component in the intervention stage of the study. Additionally, in 

working to improve fertiliser usage, the intervention included worksheets for the farmers to 

calculate how effective their fertiliser regime would be in meeting the demand of the crop 

(Appendix 6 & 7). This also helped to get the farmer to assess their own fertiliser programme 

and create awareness of any issues with insufficient fertiliser programmes on their own farm. 

Over the course of the intervention all of the interviewees involved altered their fertiliser plans 

to incorporate a higher level of P and K to meet the crop requirements which all of the farmers 

planned to continue for the following years silage crop. One farmer highlighted that financial 

constraints will impact his fertiliser programme the following year. This was due to a recent 

soil analysis showing poor soil fertility, although he maintained that he would continue to 

supply his silage ground with the nutrients required.  

5.2.2 Previous experience 

Previous experience was also found to influence the adoption of spring grazing as it impacted 

on the belief of the advice. One interviewee outlined his regret, from a negative experience, of 

spring grazing and concluded that it was to blame for having to delay his cutting date to allow 

his silage crop bulk up and so would not implement it in the future. The TPB is based on relying 

on changing intentions to change behaviour, however when reviewing the TPB model Ajzen 

concluded that even though PBC is assumed to account for previous experience it does not 

allow for the impact past experience may have on a person’s intention. Studies such as Beedell 

and Rehmen (2000) and Sniehotta et al. (2014) support this and argue that a broader use of the 

TPB is required to fully account for the impact of previous experience on intentions. 

Furthermore Daxini et al. (2019) implemented an extended version of the TPB model by 

placing additional focus on other variables that may influence farmer’s attitudes and opinions 

have developed rather than only assessing barriers to adoption of NMP’s. This study supports 

this theory as the semi structured interviews highlighted previous experience largely 

influencing intentions relating to other issues that affect silage quality. Three of the 

interviewees who did not receive the intervention demonstrated a strong intention to improve 

their silage quality yet maintained resistance and outlined that they did not attain any intention 

to implement other strategies (spring grazing) that will improve their silage quality. 

Additionally, other issues outside of the TPB model such as financial constraints and land type 
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were shown to influence intentions to improve silage quality as the farmers feel these factors 

prevent them from being capable of successfully improving their silage quality.  

5.2.3 Control 

Garforth (2010) highlights that for beef farmers PBC can have a stronger influence on intention 

rather than attitudes or subjective norms as beef farmers tend to have a perception that it will 

be difficult for them to successfully implement a change. Findings by Daxini et al. (2018) 

demonstrated that PBC influences farmer’s intentions on the implementation of NMP’s. This 

corresponds with the findings of this study as PBC was shown to play a role in farmers working 

to improve silage quality. The interviewees that received the intervention consistently 

portrayed confidence when discussing their silage quality throughout the interviews. They 

outlined a much clearer plan on how they were going to produce their silage which consisted 

of key elements conducive to better quality silage. These included early grazing, having an 

adequate fertiliser programme and cutting the crop early.  When discussing all of these 

elements they demonstrated a stronger sense of control over the quality of the silage with one 

farmer answering “I am” as the first factor influencing his silage quality. When questioned in 

relation to what made them feel that making high quality silage was so achievable they 

highlighted the importance of having a plan for their silage and that by following a plan it 

enabled them to achieve other necessary steps which led them to producing better quality 

silage. Furthermore, the interviewees that did not receive the intervention cited the weather and 

land type as being the main factors affecting their silage quality. Two factors which are largely 

outside of their control. 

5.2.3.1 The contractor  

The contractor is a consistent issue mentioned when discussing silage cutting dates however, 

this study found that this perception of the contractor largely stems from the farmers opinion 

and can be related to the level of PBC they demonstrated to have over their silage quality. 

Where a farmer has a closer relationship with their contractor this perception was more positive 

with the farmer outlining that all that was needed was to provide greater notice to the contractor 

and portrayed less concern about causing a hindrance for the contractor.  

From the initial focus group, it became clear that as farmers placed a greater emphasis on the 

quantity of their silage crop the issue over getting value for money spent on the contractor 

became stronger. However, this could be resolved as highlighted in the key informant 
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interviews by contractors charging by yield rather than area. This would also be preferred by 

contractors as it would be fairer for both the farmer and the contractor. Additionally, there is 

technology available to quantify the yield. Although wider adoption of this technology is slow 

due to cost of the technology and other complications, it is however an aid for the future. 

5.3 Recommendations on how extension services may be developed to effectively promote 

the adoption of farm management strategies to improve silage quality 

This study focused on implementing extension services concentrated on improving silage 

quality to establish how the message on silage quality can be improved. Garforth et al. (2004) 

highlights the need for KT to be viewed as a communication strategy and outlines the need for 

it to be built to be strong and adaptable to cater for the various factors that may affect it success 

in the receiver processing a message as it was intended. On this basis a communication strategy 

requires a blend of extension tools to deliver the information successfully (Leeuwis & Aarts, 

2011).  

5.3.1 Discussion groups 

Previous research has proven discussion groups to be effective in achieving behaviour change 

although they have since come under much scrutiny (Garvey et al., 2018). The importance of 

considering the farmer’s viewpoint in KT needs to be maintained for effective KT strategies 

hence the group members must feel involved and consulted when setting out group objectives 

(Mulkerrins et al., 2019). Furthermore, messages communicated through discussion groups 

require careful planning to ensure the objectives are fulfilled and any factors that may hamper 

the success of the objective is accounted for (Prager and Creaney, 2017). This is particularly 

important for strategies such as silage quality due to the number of factors which can influence 

it as it is paramount to ensure these factors are accounted for when communicating a message 

to farmers. This study also demonstrates that when working to improve management strategies 

on farms such as improving silage quality, it is important to consider the continuous work that 

may be required over a period of time. When using discussion groups as an extension tool this 

needs to be catered for when planning group meetings as there is a need to focus on silage 

quality at numerous key stages throughout the year. This was highlighted by the effectiveness 

of the intervention as the farmers that received the treatment acknowledged the importance of 

a silage plan at various stages of the year. It was also noted by advisors during key informant 

interviews when discussing previous work carried out to improve silage quality that certain 

factors that would have affected the success of their efforts were omitted. Additionally, 
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advisors noted that other issues can arise throughout the year and when a meeting may be 

planned on a certain topic the other issue would have to be discussed and could take over the 

meeting. It was also noticed throughout the intervention stage that when working with the 

farmer on fertiliser planning in the group meetings it lead to a higher demand from the farmers 

for one to one consultations on fertiliser and other silage related issues throughout the year. 

The farmers all recognised the importance of the impact of the discussion group has had on 

their farm and all maintain a strong value for the service. 

5.3.2 The role of worksheets 

Awareness is also a key element in changing farmers’ mind-set as people need to accept that 

there is an issue or a key area that needs improvement for them to consider implementing a 

change. The TCM argues that farmers will implement drastic changes when subjected to a 

“trigger”. This can be used by advisors to help change farmer behaviour by creating awareness 

of issues on the farm, actively advising the farmer and by improving access to information for 

the farmer (Labarthe et al., 2018).  This study used worksheets as an extension tool to create 

awareness of the issue of poor fertiliser programmes used for silage ground on farms. A 

common change implemented by the interviewees that received the worksheets was a change 

in their silage fertiliser programme. This was done as when working on fertiliser usage in the 

discussion groups it was noticed that the farmers did not seem to believe that it may be an issue 

on their farm. The use of the worksheet forced the farmer to calculate the effectiveness of their 

fertiliser regime and apply the advice to their own farm creating awareness of an issue they had 

not been willing to accept.  

5.3.3 Silage initiatives 

Demonstrating the value and ease of the adoption is crucial to ensure a message is effectively 

communicate to the farmer (Rose et al., 2018). This study highlighted the need for increased 

focus by Teagasc on silage quality. The Grass10 programme is focused on demonstrations and 

regular farm walks throughout the year working to improve grass growth and utilisation in 

Ireland yet places little emphasis on the utilisation of grass silage. This was supported by key 

informant interviews carried out in this study with common themes including questions over 

the lack of focus on silage quality and the need for silage quality initiatives. The silage 

demonstration element of the intervention process had low attendance and so it was decided to 

work to convey the message to the groups by posting handouts and highlighting key messages 

in discussion group meetings.  
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5.3.4 The importance of the contractor 

The contractor relationship was recognised by the farmers as impacting their silage quality. 

The contractor was also recognised as being underestimated by key informants due to the 

influence the contractor can have on impacting a farmer’s knowledge and opinions on silage 

quality. This highlights the need to work to educate contractors on all aspects of silage quality. 

However, as recognised by Michael Moroney it can be difficult to get contractors to attend 

demonstrations or courses and so this needs to be developed carefully. 
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Chapter 6: Conclusion and Recommendations 

6.1 Conclusion 

The aim of this study was to assess the current factors that influenced management of silage 

quality on Irish beef farms, implement extension methods to two discussion groups and to 

provide information on how extension services can be improved to support the adoption of 

management strategies which improve silage quality. This study indicates that perceived 

behaviour control (PBC), previous experience and belief has a significant impact on intention 

to adopt management strategies to improve silage quality. The influence of PBC is particularly 

relevant due to the many factors that can affect silage quality and hinder the success a farmer 

may have when working to improve silage quality. The farmers that received the intervention 

established superior control over their silage quality and highlighted the importance of planning 

silage at key stages throughout the year.  

While farmers demonstrated an understanding of the meaning of DMD there was a lack of 

awareness of the impact it can have on animal performance over the wintertime. All of the 

interviewee’s demonstrated awareness of the role silage quality can have on a farm although 

the interviewees that did not receive the intervention only recalled the impact silage quality 

was having on other farms and did not relate it back to the potential it could have on their own 

farm. Therefore, there is a need to increase the focus on the animal performance over the winter 

period and work to relate the DMD of silage to performance. 

Key informants highlighted the need for a greater focus on silage quality by Teagasc. The 

positive changes achieved in the treatment group in this study demonstrates that improvements 

in silage quality can be achieved through a blend of extension methods to effectively 

communicate the message on silage quality. 

6.2 Limitations of the study 

The first limitation on this study was due to the financial constraints endured by Irish beef 

farmers for the duration of the study. This caused much negativity amongst the discussion 

groups which needed to be addressed in meetings at a number of key stages throughout the 

year. It also influenced the adoption rates as highlighted by interviewees in the semi-structured 

interviews.  
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The second limitation of this study was the limitation of farmers being able to acknowledge 

the level of change over the previous year. Many farmers claimed they did not change their 

silage strategy, however when further questioned admitted to implementing a change to their 

silage management such as their fertiliser regime or cutting date or highlighted a change in 

their opinion on spring grazing.  

The third limitation to this study was due to the sampling strategy as it was focused on farmers 

already participating in discussion groups. Farmers participating in discussion groups have 

higher rates of adoption than non participants and so the strategies that proved effective 

throughout this study may be limited in effectiveness for farmers not participating in discussion 

groups. 

6.3 Recommendations 

The following recommendations are proposed as a result of this study: 

1. Intensify the emphasis on silage 

As outlined by advisors and key informants there is a perception is that silage quality does not 

receive the attention it warrants by Teagasc. As silage is more expensive than grass it is viewed 

as less valuable than grass and therefore receives less attention compared to grassland 

management. This perception is leading to a lack of focus on silage quality by advisors and 

consequently farmers. Advisors and key informants recommend an intensification of focus on 

silage quality by Teagasc. As silage quality has such an integral role on Irish farms and 

maintains significant potential to improve overall farm efficiency, it is recommended to focus 

on silage as a stand-alone component rather than as a by-product of grassland management. 

2. Improve the provision of training to advisors and contractors 

To achieve the first recommendation improved training to advisors is needed to create 

awareness of the importance of silage quality. There is a need for Teagasc to focus on 

improving the knowledge and opinions of advisors and to better promote the message on silage 

quality. Key informants highlighted that advisors have worked for many years on silage quality 

without making significant progress. Therefore, advisors need training on how to effectively 

advise farmers to improve silage quality and to improve their own knowledge and opinions on 

silage quality. Additionally, there is a need to work to train contractors as they were recognised 

as underestimated, missed opportunity in working to improve silage quality. Opinion leaders 
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offer potential to increase the adoption rates of messages Teagasc is working to communicate. 

Farmers trust their contractor and highly respect their opinions. By working to improve 

contractor knowledge and opinions on silage quality will significantly improve the message 

going across to farmers on silage quality and how they can work to improve it.  

3. Establish a silage quality initiative  

To successfully implement the first recommendation, it is recommended to establish a silage 

quality initiative on a national level. This was suggested by key informants it was noted that 

silage quality demands a higher level of attention on Irish farms. Grass10 focuses on improving 

grass utilisation, however, does not focus on the quality of the silage produced on the farm. A 

silage initiative similar to the Grass10 initiative is warranted as there is a need to focus on 

silage quality at key stages throughout the year. When a farmer implements a silage plan that 

includes all of these key elements throughout the year, silage quality becomes under their 

control. The Grass10 programme focuses on key elements of grassland management 

throughout the year with demonstrations at national events and farm walks.  By projecting 

silage quality on a similar scale to the Grass10 programme will lead to silage quality being 

communicated effectively as it will be demonstrated to the farmer how they can gain control 

over their silage quality. 

4. Establish a national silage quality competition  

This study demonstrated a clear need to increase the focus on silage quality and the impact it 

can have on winter performance. To do this the rate of silage testing needs to increase as one 

key informant cited “For all the talk about silage quality farmers can’t change what they can’t 

measure, unless we get farmers measuring it and helping them to understand it.” The 

establishment of a national silage competition would lead to increased focus on silage quality 

and demonstrate to farmers how they can successfully produce higher quality silage on their 

farm. It also has the potential to work better than incentivising silage testing as it could be 

incorporated into the silage initiative and would demonstrate the best practice to farmers. It has 

also proven successful in a discussion group format as highlighted by advisor 1. 

5. Improve the focus on animal performance over the winter period 

Finally, this study demonstrated that for farmers to work to improve silage quality they need 

to be aware of the impact it can have on their farm. When discussing the DMD of silage it 

needs to be associated to the animal performance over the winter period. The importance of 
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farmers needing to be aware of the impact silage quality can have on their farm is crucial to 

motivating them to improve it. For this to occur, advisors need to work to increase the standard 

of monitoring animal performance over the winter period so it can be linked to the quality of 

the silage. 

6. Apply worksheets to advice where applicable 

Worksheets played a vital role in the success of the intervention stage of this study as it created 

awareness of issues on farms while providing tailored advice to the farmers. All of the farmers 

recognised the importance and usefulness of posted literature. Worksheets can be used by 

advisors to force the farmer to place attention on the advice that they may not have deemed 

applicable to their farm. This creates awareness of issues that the farmer may not have 

recognised and can lead to changed being implemented on farm. In this study worksheets were 

used at the end of discussion groups to increase the focus of group members on the topic being 

discussed and to drive the message home. The farmer is then able to bring the worksheet home 

which can be used to reflect on the advice provided, or as a source of supplementary 

information to invoke better discussions and one to one follow up consultations.



105 

 

References 

Ajzen, I., 1988. Attitudes, personality, and behaviour. Chicago: Dorsey Press. 

Ajzen, I., 2001. Nature and operation of attitudes. Annual Review of Psychology, pp. 27-58. 

Ajzen, I., 2002. Residual Effects of Past on Later Behavior: Habituation and Reasoned Action 

Perspectives. Personality and Social Psychology Review, Volume 6, pp. 107-122. 

Ajzen, I., 2011. The theory of planned behaviour: Reactions and reflections. Psycology and 

Health, September, 26(9), pp. 1113-1127. 

Beedell, J. & Rehmen, T., 2000. Using social-psychology models to understand farmers' 

conservation behaviour. Journal of Rural Studies, pp. 117-127. 

Beedell, J. & Rehmen, T., 2000. Using social-psychology models to understanf farmers' 

conservation behaviour. Journal of Rural Studies, pp. 117-127. 

Blomberg, K. et al., 2016. Interventions for compassionate nursing care: A systematic review. 

International journal of nursing studies, Volume 62, pp. 137-155. 

Bogue, P., 2014. Evaluation of the impact on farmers participating in Teagasc Beef Discussion 

Groups 2012-2014, s.l.: Broadmore Research. 

Bord Bía, 2017. 2017-2018, Export performance and prospects Irish food, drink and 

horticulture, Bord Bía: Irish Food Board. 

Bord Bía, 2018. 2018-2019, Export performance and prospects Irish food, drink and 

horticulture, Bord Bía: Irish Food Board. 

Bord Bía, 2018. Beef Market Outlook Growing the success of Irish food and horticulture, Bord 

Bía: Irish Food Board. 

Bord Bía, 2019. Market Outlook for Irish Beef. Bord Bía, Irish Food Board. 

Borges, J. A. R., Oude Lansink, A. G. J. M., Ribeiro, M. C. & Lutke, V., 2014. Understanding 

Farmers' intention to adopt improved natural grassland using the theory of planned behaviour. 

Livestock Science, Volume 169, pp. 163-174. 



106 

 

Borreani, G; Tabacco, E; Schmidt, R J; Holmes, B J; Muck, R E, 2018. Silage review: Factors 

affecting dry matter and quality losses in silages. Journal of Dairy Science, 101(5), pp. 3952-

3979. 

Boyle, G., 2014. An Introduction to the Teagasc Agricultural Knowledge and Innovation 

System (AKIS). In Presentation at the Conference on Innovations and Knowledge Transfer 

Challenges for Farm Advisory Systems. Volume 2020. 

Bruhmann, A. & Brønn, P. S., 2018. Applying ajzen's theory of planned behaviour to predict 

practioners' intentions to measure and evaluate communication outcomes. Corporate 

Communications: An International Journal, pp. 377-391. 

Bryman, A., 2016. Social Research methods. 5th ed. Oxford: Oxford University Press. 

Burton, R. J., 2004. Seeing through the ‘good farmer's’ eyes: towards developing an 

understanding of the social symbolic value of ‘productivist’behaviour.. Sociologia ruralis, 

44(2), pp. 195-215. 

CDC, 2020. CDC - situation summary - Covid-19 Background. [Online]  

Available at: https://www.cdc.gov/coronavirus/2019-ncov/cases-updates/summary.html 

[Accessed 2020]. 

Central Statistics Office, 2020. Livestock Survey December 2019, Ireland: Central Statistics 

Office. 

Christoplos, I., 2010. Mobilizing the potential of rural and agricultural extension. [Online]  

Available at: http://www.fao.org/docrep/012/i1444e/i1444e.pdf 

Creighton, P; Kennedy, E; Shalloo, L; Boland, T M; O'Donovan, M, 2011. A survey analysis 

of grassland dairy farming in Ireland, investigating grassland management, technology 

adoption and sward renewal. Grass and Forage Science, Volume 66, pp. 251-264. 

Crosson, P., Finneran, E. & McGee, M., 2016. Section 2 - Farm Business Management - 

Drivers of profit for Beef Production systems. In: Teagasc Beef Manual. s.l.:Teagasc, pp. 29-

33. 

Crosson, P., O'Kiely, P., O'Mara, F. P. & Wallace, M., 2006. The development of a 

mathematical model to investigate Irish beef production systems. Agricultural Systems, 89(2-

3), pp. 349-370. 



107 

 

Dawn Meats & Teagasc, 2019. Newford Suckler Farm. [Online]  

Available at: www.newfordsucklerbeef.ie 

[Accessed 2020]. 

Daxini, Amar; O'Donoghue, Cathal; Ryan, Mary; Buckley, Cathal; Barnes, Andrew P, 2018. 

Which factors influence farmers' intentions to adopt nutrient management planning?. Journal 

of Environmental Management, Volume 224, pp. 350-360. 

Daxini, A., Ryan, M., O'Donoghue, C. & Barnes, A. P., 2019. Understanding farmers' 

intentions to follow a nutrient management plan using the theory of planned behaviour. Land 

Use Policy, Volume 85, pp. 428-437. 

Department of Agriculture, Fisheries and Food, 2010. Food Harvest 2020, A vision for Irish 

agri-food and fisheries, s.l.: Department of Agriculture, Fisheries and Food. 

Department of Agriculture, Food and the Marine, 2015. Food Wise 2025, A 10 year vision for 

the Irish agri-food industry, s.l.: Department of Agriculture, Food and the Marine. 

Department of Agriculture, food and the Marine, 2016. Department of Agriculture, food and 

the Marine. [Online]  

Available at: 

https://www.agriculture.gov.ie/press/pressreleases/2016/december/title,104737,en.html 

Department of Agriculture, Food and the Marine, 2016. Knowledge Transfer Beef Programme. 

[Online]  

Available at: 

https://www.agriculture.gov.ie/media/migration/farmingschemesandpayments/knowledgetran

sfer/BeefInformationLeaflet240616.pdf 

Department of Agriculture, Food and the Marine, 2018. Nitrates Explanory Handbook for 

Good Agricultural Practice for the Protection of Waters Regulations 2018. s.l.:Department of 

Agriculture, Food and the Marine. 

Department of Agriculture, food and the Marine, 2020. Department of Food and the Marine - 

Beef Kill Figures (Weekly Reports). [Online]  

Available at: 

https://www.agriculture.gov.ie/farmingsectors/weeklypricesslaughterfigures/beefkillfiguresw



108 

 

eeklyreports/2020/ 

[Accessed 18 05 2020]. 

Devaney, S., 2017. Silage Analysis - Why it's important and what it all means. [Online]  

Available at: https://www.teagasc.ie/publications/2017/silage-analysis---why-its-important-

and-what-it-all-means.php 

[Accessed November 2018]. 

Dillon, E., Moran, B., Lennon, J. & Donnellan, T., 2018. Teagasc National Farm Survey 2017 

Results, Athenry: Teagasc. 

Dillon, E., Moran, B., Lennon, J. & Donnellan, T., 2019. Teagasc National Farm Survey 

Results 2018, Athenry: Teagasc. 

Diskin, M. G. & Kenny, D. A., 2014. Optimising reproductive performance in beef cows and 

replacement heifers. The animal consortium, pp. 27 - 39. 

Donnellan, T; Hanrahan, K, 2016. Brexit - Potential Implications for the Irish Agri-Food Sector 

Report, Athenry: Teagasc. 

Duan, Y., Nie, W. & Coakes, E., 2010. Identifying key factors affecting transitional knowledge 

transfer. Information and management, 47(7-8), pp. 356-363. 

Egan, M. & Dukelow, K., 2018. Capturing the potential of grazed grass on Irish beef farms. In: 

Beef 2018. Grange: Teagasc, pp. 32-37. 

Finneran, E; Crosson, P; O'Kiely, P; Shalloo, L; Forristal, D; Wallace, M, 2010. Simulation 

modelling of the cost of producing and utilising feeds for ruminants on Irish farms. Journal of 

Fara Management, 14(2), pp. 95-116. 

Fishbein, M. & Ajzen, I., 1975. Belief, attitude, intention and behavior: an introduction to 

theory and research. : Addison-Wesley. 

Garforth, C; Rehman, T; McKemey, K; Tranter, R; Cooke, R; Yates, C; Park, J; Dorward, P, 

2004. Improving the design of knowledge transfer strategies by understanding farmer attitudes 

and behaviour. Journal of Farm Management, 12(1), pp. 17-32. 

Garforth, C., 2010. Motivating farmers: Insights from social psychology. In Annual Meeting-

National Mastitis Council, January, Issue 3, pp. 60-67. 



109 

 

Garvey, N., Ramsbottom, G. & Lynch, B. M., 2018. Adoption of grass measurement and 

management technologies in dairy discussion groups. In proceedings of the European 

Grassland Federation Conference, 17-21 June, Volume 23, p. 980. 

GOV, 2020a. www.gov.ie - Previous updates on Covid-19 coronavirus. [Online]  

Available at: https://www.gov.ie/en/publication/ce3fe8-previous-updates-on-covid-19-

coronavirus/ 

[Accessed 12 May 2020]. 

GOV, 2020b. www.gov.ie - Ireland's response to Covid-19 (Coronavirus). [Online]  

Available at: https://www.gov.ie/en/publication/a02c5a-what-is-happening/#irelands-

preparedness-and-strategy 

[Accessed 12 May 2020]. 

Hacker, J B; Mahadevan, P; Reid, R L; Jung, G A; Mannetje, L T; Weston, R H; Vercoe, J E; 

Frisch, J E; Burns, J C, 1982. Nutritional limits to animal production from pastures. 

Proceedings of an International Symposium. In: St. Lucia, Queensland, Australia: CSIRO, pp. 

201-235. 

Hanrahan, K., Donnellan, T. & Thorne, F., 2019. Brexit – Situation Update and Key 

Challenges. Ashtown, Dublin, Teagasc. 

Heanue, K., Mackan-Walsh, A. & Maher, P., 2012. "Supporting Farmer Innovation". In Best 

Practice in Extension Services Conference, 1st November, p. 32. 

Hennessy, T., Doran , J., Bogue, J. & Repar, L., 2018. The Economic and Societal Importance 

of the Irish Suckler Beef Sector , (Doctoral dissertation, Department of Economics, University 

College Cork): Irish Farmer's Association. 

Hennessy, T. & Heanue, K., 2012. Quantifying the Effect of Discussion Group Membership 

on Technology Adoption and Farm Profit on Dairy Farms. The Journal of Agricultural 

Education and Extension, pp. 41-54. 

Herron, J., Curran, T. P., Moloney, A. P. & O'Brien, D., 2019. Whole farm modelling the effect 

of grass silage harvest date and nitrogen fertiliser rate on nitrous oxide emissions from grass-

based suckler to beef farming systems. Agricultural Systems, Volume 175, pp. 66-78. 



110 

 

Hides, D. H., Lovatt, J. A. & Hayward, M. V., 1983. Influence of stage of maturity onn the 

nuritive value of Italian Ryegrasses. Grass and Forage Science, 38(1), pp. 33-38. 

Hyland, J. J., Heanue, K., McKillop, J. & Micha, E., 2018a. Factors influencing dairy farmers' 

adoption of best management grazing practices. Land Use Policy, Volume 78, pp. 562-571. 

Hyland, J. J., Heanue, K., Mckillop, J. & Micha, E., 2018b. Factors underlying farmers' 

intention to adopt best practices: The case of paddock based grazing systems. Agricultural 

Systems, Volume 162, pp. 97-106. 

Jarrige, R., 1960. In: Proceedings of the 8th International Grassland Congress. s.l.:s.n., pp. 

628-635. 

Jones, Kirsty; Baker, Philip; Doyle, Jodie; Armstrong, Rebecca; Pettman, Tahna; Waters, 

Elizabeth, 2013. Increasing the utility of systematic reviews findings through strategic 

communication. Journal of Public Health, 35(2), pp. 345-349. 

Khan, Ayesha; Pervaiz, Urooba; Khan, Noor Maula; Ahmad, Sohail; Nigar, Shaheen, 2009. 

Effectiveness of demonstration plots as extension method adopted by AKRSP for agricutural 

technology dissemination in district Chitral. Sarhad J Agric, 25(2), pp. 313-319. 

Labarthe, P., Sutherland, L.-A., Elzen, B. & Adamsone-Fiskovica, A., 2018. Advisory role in 

farmers' micro systems of agricultural knowledge and innovation (microAKIS). 13th European 

IFSA Symposium, pp. 1-5. 

Leeuwis, C., 2013. The role of outsiders and different intervention approaches. In: 

Communication for rural innovation: rethinking agricultural extension. Wageningen, The 

Netherlands: John Wiley & Sons, pp. 177-184. 

Leeuwis, C. & Aarts, N., 2011. Rethinking Communication in Innovation Processes: Creating 

Space for Change in Complex Systems. Journal of Agricultural Education and Extension, pp. 

1750-8622. 

Lynch, R; Kelly, P; Murray, A; O'Riordan, E; McGee, M, 2018. Key performance indicators 

for suckling calf-to-weanling production. In: Beef 2018. Grange: Teagasc, pp. 14-19. 

Martin, M. A., 2016. The Evolution of the Agricultural Advisory and Education Services. In: 

Farming and Country Life 1916: History talks presented as Teagasc Athenry. Oakpark, 

Carlow: Teagasc, pp. 88-93. 



111 

 

Matthews, A., 2017. Brexit Impacts on Irish Agri‐food Exports to the UK. Eurochoices, 16(2), 

pp. 26-32. 

Mayne, C. S. & O'Kiely, P., 2005. An overview of silage production and utilisation in Ireland 

(1950-2005). In: Proceedings of the XIV international silage conference. Belfast, Northern 

Ireland: Wageningen Academic Publishers, pp. 19-34. 

McCarrick, R. B., 1966. Effect of method of grass conservation and herbage maturity on 

performance and body composition of beef cattle. In Proceedings of the 10th International 

Grassland Congress, 7-16 July, pp. 575-580. 

Miller, R., 2015. Rogers’ Innovation Diffusion Theory (1965, 1995). In: M. Al-Suqri & A. Al-

Aufi, eds. Information Seeking Behavior and Technology Adoption: Theories and Trends. 

s.l.:IGI Global, pp. 261-274. 

Minson, D. J., 1990. Forage in Ruminant Nutrition. St. Lucia, Queensland, Australia: 

Academic Press Inc.. 

Montaño, D. E. & Kasprzyk, D., 2015. Theory of reasoned action, theory of planned behaviour, 

and the integrated behavioural model. In: Health Behavior : Theory, Research, and Practice. 

New York: John Wiley & Sons, pp. 95-124. 

Moran, M., 2013. An Assessment of the Effectiveness of Drystock Discussion Groups in the 

North West of Ireland as an Extension Tool. s.l.:University College Dublin. School of 

Agriculture & Food Science . 

Mulkerrins, M J; Gottstein, M; Gorman, M; Russell, T; Ryan, M; Lynch, B M, 2019. BETTER 

farmers influence change: The case of an Irish sheep monitor farm programme. In proceedings 

of the 24th European Seminar on Extension and Education, 18-21 June.  

O'Donovan, M., Lewis, E. & O'Kiely, P., 2011. Requirements of future grass based ruminant 

production systems in Ireland. Irish Journal of Agricultural and Food Research, 50(1), pp. 1-

21. 

O'Kiely, P., 2016. Making Silage. In: Teagasc Dairy Manual. Oakpark: Teagasc, pp. 223-225. 

O'Kiely, P. & Flynn, V., 1987. Grass Silage. Grange, Co. Meath: The Agricultural Institute. 



112 

 

O'Riordan , E. G., O'Kiely, P. & Keane, M. G., 1998. Efficient beef production from grazed 

pasture, End of project reports. Teagasc. 

Ortlipp, M., 2008. Keeping and Using Reflective Journals in the Qualitative Research Process. 

The Qualitative Report, 13(4), pp. 695-705. 

O'Shea, R., O'Donoghue, C., Ryan, M. & Breen, J., 2018. Understanding farmers: From 

adoption to attitudes. Galway, European Association of Agricultural Economists. 

Patton, J., 2018. Securing enough quality grass silage for beef production systems. In: Beef 

2018. Grange: Teagasc, pp. 148-151. 

Petty, R. E. & Cacioppo, J. T., 1986. Communication and Persuasion: Central and peripheral 

routes to Attitude Change. Springer-Verlag. 

Plunkett, H., 1901. Memorandum on Agricultural Education for Ireland . In: Dublin: s.n., p. 

11. 

Plunkett, M., 2012. Using soil test results for soil fertility management. Johnstown Castle, 

Wexford, The fertiliser association of Ireland. 

Prager, K. & Creaney, R., 2017. Achieving on-farm practice change through facilitated group 

learning: Evaluating the effectiveness of monitor farms and discussion groups. Journal of Rural 

Studies, Volume 56, pp. 1-11. 

Raymond, F., Redman, P. & Waltham , R., 1986. Forage Conservation and Feeding. 4th ed. 

Ipswich: Farming Press Ltd. 

Ritter, Caroline; Jansen, Jolanda; Roche, Steven; Kelton, David F; Adams, Cindy L; Orsel, 

Karin; Erskine, Ron J; Benedictus, Geart; Lam, Theo J. G.M.; Barkema, Herman W, 2017. 

Invited review: Determinants of farmers’adoption of management-based strategies for 

infectious disease prevention and control. Journal of Dairy Science, pp. 3329-3347. 

Rogers, E. M., 2003. Diffusion of Innovations. 5th ed. London: Simon & Schuster. 

Rose, D. C., Keating, C. & Morris, C., 2018. Understanding how to influence farmers' decision-

making behaviour: a social science literature review.  



113 

 

Sahin, I., 2006. Detailed review of Rogers' diffusion of innovations theory and educational 

technology-related studies based on Rogers' theory. TOJET: The Turkish Online Journal of 

Educational Technology, 5(2). 

Schmidt, N. A. & Brown, J. M., 2007. Use of the Innovation–Decision Process Teaching 

Strategy to Promote Evidence-Based Practice. Journal of professional nursing, 23(3), pp. 150-

156. 

Shepard, R., 2005. Nutrient Management Planning: Is it the answer to better management?. 

Journal of Soil and Water Conservation, 60(4), pp. 171-176. 

Sniehotta, F. F., Presseau, J. & Araújo-Soares, V., 2014. Time to retire the theory of planned 

behaviour. Health Psychology Review, 8(1), pp. 1-7. 

Steen, R. W. J., 1988. Factors affecting the Utilization of Grass silage for Beef Production. In: 

J. Frame, ed. Efficient Beef Production From Grass. Scotland: Occasional publication no. 

British Grassland Society, pp. 129-139. 

Steen, R. W., Kilpatrick, D. J. & Porter, M. G., 2002. Effects of the proportions of high or 

medium digestibility grass silage and concentrates in the diet of beef cattle on liveweight gain, 

carcass composition and fatty acid composition of muscle. Grass and Forage Science, Volume 

57, pp. 279-291. 

Stringer, A P; Christley, R M; Bell, C E; Gebreab, F; Tefera, G; Reed, K; Trawford, A; 

Pinchbeck, G L, 2018. Evaluating the Efficacy of Knowledge-Transfer Interventions on 

Animal Health Knowledge of Rural Working Equid Owners in Central Ethiopia : A Cluster-

Randomized Controlled Trial. Frontiers in verterinary science, Volume 5, p. 282. 

Stuart, D., Schewe, R. L. & McDermott, M., 2014. Reducing nitrogen fertilizer application as 

a climate change mitigation strategy: Understanding farmer decison-making and potential 

barriers to change in the U.S.. Land Use Policy, Volume 36, pp. 210-218. 

Sutherland, L A; Burton, R J F; Ingram, J; Blackstock, K; Slee, B; Gotts, N, 2012. Triggering 

change: Towards a conceptualisation of major change processes in farm decision-making. 

Journal of Environmental Management, Volume 104, pp. 142-151. 

Teagasc, 2015. Teagasc - Green Acres Calf to Beef Programme. [Online]  

Available at: https://www.teagasc.ie/media/website/animals/beef/Launch-Booklet-final.pdf 



114 

 

Teagasc, 2016. Quality Grass Silage for Dairy and Beef Production Systems. s.l.:Teagasc. 

Teagasc, 2017a. Teagasc - Grass 10. [Online]  

Available at: https://www.teagasc.ie/crops/grassland/grass10/ 

Teagasc, 2017b. Teagasc - Statement of Strategy 2017-2020, Oakpark, Carlow: Teagasc. 

Teagasc, 2017c. Teagasc - BETTER farm Beef Challenge. [Online]  

Available at: https://www.teagasc.ie/about/farm-advisory/advisory-regions/kerry--

limerick/monitor-farms/ 

[Accessed 2020]. 

Teagasc, 2018. Teagasc - Soil Results 2018. [Online]  

Available at: https://www.teagasc.ie/crops/soil--soil-fertility/soil-analysis/soil-results/ 

[Accessed 2020]. 

Teagasc, 2019a. Teagasc - Soil Results 2019. [Online]  

Available at: https://www.teagasc.ie/crops/soil--soil-fertility/soil-analysis/soil-results/ 

[Accessed 2020]. 

Teagasc, 2019b. Teagasc - Irish Farmers Journal BETTER Farm Beef Programme (2008-

2020). [Online]  

Available at: https://www.teagasc.ie/news--events/news/2019/teagascifjbetterfarm.php 

Teagasc, 2019c. Teagasc - Green Acres Calf to Beef Programme. [Online]  

Available at: https://www.teagasc.ie/media/website/publications/2019/Teagasc-Green-Acres-

Calf-to-Beef-Programme-2019.pdf 

Teagasc, 2020a. Teagasc Past - Training. [Online]  

Available at: https://www.teagasc.ie/about/our-organisation/teagasc-past---training/ 

[Accessed April 2020]. 

Teagasc, 2020b. Teagasc Past - Advisory. [Online]  

Available at: https://www.teagasc.ie/about/our-organisation/teagasc-past---advisory/ 

Teagasc, 2020c. Teagasc - Our Organisation. [Online]  

Available at: https://www.teagasc.ie/about/our-organisation/ 

[Accessed April 2020]. 



115 

 

Teagasc, 2020d. Teagasc - Demonstartion Farms. [Online]  

Available at: https://www.teagasc.ie/animals/beef/demonstration-farms/ 

[Accessed 2020]. 

Teagasc, 2020e. Teagasc - Derrypatrick Herd. [Online]  

Available at: https://www.teagasc.ie/animals/beef/demonstration-farms/derrypatrick-herd/ 

[Accessed 2020]. 

Van Soest, P. J., 1965. Symposium on factors influencing the voluntary intake of herbage by 

ruminants: voluntary intake in relation to chemical composition and digestibility. Journal of 

Animal Science, Volume 24, pp. 834-843. 

Vanclay, F., 2004. Social principles for agricultural extension to assist in the promotion of 

natural resource management. Austrailian Journal of Experimental Agriculture, Volume 44, 

pp. 213-222. 

Vogel, K. P. & Sleper, D. A., 1994. Alteration of plants via genetics and plant breeding. Forage 

Quality, Evaluation, and Utilization, pp. 891-921. 

Wall, D. & Plunkett, M., 2018. Fertiliser advice for grazing and silage in beef systems. In: Beef 

2018. Grange: Teagasc, pp. 48-51. 

Wheeler, J. J., Baggett, B. A., Fox, J. & Blevins, L., 2006. Treatment integrity: A review of 

intervention studies conducted with children with autism. Focus on Autism and Other 

Developmental Disabilities, 21(1), pp. 45-54. 

WHO, 2020. WHO - Coronavirus disease (Covid-2019) - Situation Report. [Online]  

Available at: https://www.who.int/emergencies/diseases/novel-coronavirus-2019/situation-

reports 

[Accessed 12 May 2020]. 

Wilkinson, J. M., 2003. History of Silage. In: D. R. Buxton, R. E. Muck & J. H. Harrison, eds. 

Silage Science and Technology. Madison, WI: American Society of Agronomy, pp. 1-30. 

Wilson, R. S., Howard, G. & Burnett, E. A., 2014. Improving nutrient management practices 

in agriculture: The role of risk-based beliefs in understanding farmers' attitudes toward taking 

additional action. Waters Resource Research, 50(8), pp. 6735-6746. 



116 

 

Zhu, N. et al., 2020. A novel coronavirus from patients with pneumonia in China, 2019. New 

England Journal of Medicine. 

Zhu, X., 2017. Can Self-Affirmation Reduce Defensive Responses to Health Communication 

Messages? – The Role of Self-esteem (Doctoral dissertation, University of Minnesota).  

 

 

 



117 

 

Appendix 1 Farmer focus group guide 

1. What is silage quality? 

- How do you measure quality, what parameters? 

 

2. Do you try to make high quality silage on your own farm? 

- How do you do this/what determines silage quality? 

 

3. Does high quality silage have a role to play on your farm/what impact could high quality 

silage have on your farm? 

 

4. What date do you cut your silage? 

- What determines that date? 
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Appendix 2 Farmer Questionnaire 

Section 1: General information 

1. What age category are you? 

 15-20 

 21-25 

 26-30 

 31-35 

 36-40 

 41-45 

 46-50 

 51-55 

 56-60 

 61-65 

 66-70 

 >70 

2. What is your role on the farm? 

 Labourer (Son/Daughter) 

 Labourer (Nephew/Niece) 

 Decision maker (Large impact: e.g. Large investments, such as 

machinery/buildings) 

 Decision maker (Small impact: e.g. Breeding/Grassland/Herd Health) 

 Retired 

 Considering retiring in next 5 years 

 Partnership with: 

 Spouse 

 Sibling 

 Son/daughter 

 Sole farmer (All decisions) 

 Other (Please Specify)  
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3. How much land are you farming? (Acres) 

Owned     

Leased     

4. Have you off farm employment? 

 Yes 

 No 

5. Please rank the following in order of the main beef system you are currently farming. 

(1=main system etc.) 

 Suckler to weanlings 

 Suckler to stores 

 Suckler to beef 

 Weanling to store 

 Weanling to beef  

 Other (Please specify) 

 Store to store 

 Stores to beef 

 Calf to store 

 Calf to beef 

 Finishing cull cows 

 

 

6. How much of your farm has been reseeded in the last 5 years? (%) 

 0-5 

 6-10 

 11-15 

 16-20 

 >21 
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7. Agricultural Education level (Please tick all that apply) 

 None 

 180 hour course 

 Green Cert/Other certificate in farming 

 Level 6 Award 

 Level 7 Ordinary Degree 

 Level 8 Degree 

 Level 9 Masters 

 Other (Please specify) 

 

8. Do you use Social Media? 

 Yes 

 No 

i. If yes, which do you use? (Please tick all that apply) 

 Facebook 

 Twitter 

 WhatsApp 

 Snapchat 

 Instagram 

 Other 

(Please 

specify) 

 

9. Do you listen to the local radio? 

 Yes  

 No 
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i. If yes, which station do you listen to? 

 Tipp FM 

 Tipp Midwest Radio 

 Midlands 103 

 KCLR 

 Other (Please Specify) 

 

ii. If yes, do you listen to the farming programme aired on the station? 

 Yes 

 Yes, occasionally 

 No 

 N/A 

 

10. What Teagasc postal information do you currently read? (Please tick all that apply) 

 Today’s farm 

 Newsletters 

 A4 bulletins on a specific topic 

 None  

 

 

 

11. How do you access information on a topic? (Please rank in order of preference, 1=most 

preferred, etc.) 
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 Advisor 

 Newspaper  

 Neighbour 

 Sales merchant 

 Vet  

 Internet 

 Social media 

 Other (Please specify) 

 

 

12.  Do you feel your knowledge has improved much from taking part in a discussion 

group?  

 Not at all 

 Somewhat improved 

 Improved  

 Very much improved 

Section 2: Silage 

13.  What does DMD stand for? (Please state if unknown) 

 

 

14. How often do you carry out a silage analysis? (Analysis for DM, DMD, pH, protein, 

ME, UFL, UFV etc.) 

 Every year 

 Every 2 years 

 Every 3 years  

 Every 2-3 years  

 Never 
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 Other (Please Specify)   

i. If yes, what range was the DMD of your silage? (%) 

 <

6

0 

 6

0

-

6

2 

 6

3

-

6

5 

 6

6

-

6

8 

 6

9

-

7

1 

 7

1

-

7

3 

 7

3

-

7

5 

 >

7

5 

 U

n

k

n

o

w

n  

 

 

 

15.  How would you perceive the quality of your silage this winter? 

 High 

 Medium 

 Low  

 

16. How would you summarise your animal performance over this winter period? 
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 Cattle thrived well 

 Cattle did not thrive well 

 

17. Estimated weight gain over winter (Kilos) 

 

 

18.  How much meal did you feed over the winter? (Kilos per head per day) 

 

 

19.  Are you satisfied with the level of performance over winter? 

 Yes, wish to maintain  

 Yes, wish to improve it further 

 No, hoping to improve the situation 

 No 

 Other  

 

 

20.  Do you prepare a winter feed budget each year? 

 Yes, based on my silage analysis 

 Yes, but without a silage analysis 

 No 

 

21.  Do you use bale or pit silage? (Please indicate proportion of each) 
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 Proportion (%) 

Bales  

Pit  

 

22.  Please briefly explain the reasoning behind this practice. 

 

  

23.  How many acres of silage do you typically cut each year? 

 

Cut Acres 

1st cut  

2nd cut  

3rd cut  

 

24.  What date do you typically cut your silage?  

Cut  Date (day & month) 

1st cut  

2nd cut  

3rd cut  

 

25. What factors are important in helping you deciding your cutting date? (Please rank in 

order of importance) 
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 Very 

Important 
Important 

Somewhat 

Important 
Not important 

Weather     

N utilisation     

N test at cutting     

Yield     

Growth stage of the 

crop 

    

Date     

Contractor     

Land traffic ability     

   Other (Please specify) 

 

26.  Do you purchase silage from outside the farm? 

 Yes, on a regular basis 

 Not regularly 

 No 

i. If yes, what percentage do you purchase? (%) 

 0-10 

 11-20 

 21-30 

 31-40 

 41-50 

 51-60 

 61-70 

 71-80 

 81-90 

 91-100 
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27.  Did you have adequate silage for winter over the last two years? (2017 & 2018) 

 Yes  

 No 

i. If yes, could you quantify how much extra you had? 

 Minimal  

 Plentiful 

ii. If no, how many weeks/tonnes were you short and in which year? 

(Please specify unit of measurement) 

 

28.  What is your typical turnout date? (DD/MM) 

 

 

29.  What is your typical housing date? (DD/MM) 

 

30.  What percentage of your farm is typically closed by the end of October? (%) 

 0-5 

 6-10 

 11-15 

 16-20 

 21-25 

 26-30 

 31-35 

 36-40 

 41-45 

 46-50 

 51-55 

 56-60 

 61-65 

 66-70 

 71-75 

 76-80 

 81-85 

 86-85 

 86-90 

 91-95 

 96-100 
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31. Do you graze your silage fields in the spring? 

 Yes 

 No  

 

32.  What proportion of your whole farm is grazed by the end of March? (%)

 0-10 

 11-20 

 21-30 

 31-40 

 41-50 

 51-60 

 61-70 

 71-80 

 81-90 

 91-100 
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33.  Who do your regard to be the experts on silage? (Please rank accordingly 1 = Highest 

regard etc.) 

 I have a good technical understanding 

 Other agriculturally educated family members 

 Other non-agriculturally educated family members 

 Neighbour 

 Contractor 

 Discussion group members 

 Teagasc advisory/research 

 Other advisory bodies 

 Sales merchant 

 Farmers Journal/Farming independent 

 Other (Please specify) 

  

34.  What month do you start planning your silage production? 

 

 

35.  When do you think is the optimum time to start planning your silage production? 

 

36. What do you regard as the first step in planning your silage production? 

 

Section 3: Fertiliser 
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37.  Do you carry out a soil test on your farm? 

 Yes 

 No 

i. If yes how old is your soil test? (years) 

 0-4 

 5-8 

 >8 

38.  Are you in derogation? 

 Yes  

 No  

i. If yes, would you soil sample as often if you were not in derogation? 

 Yes  

 No  

39.  What index is the majority of your farm in for each nutrient? (Please indicate index 1, 

2, 3, 4 or unknown for each nutrient) 

 

 Phosphorus (P) Potassium (K) 

Index 1   

Index 2   

Index 3   

Index 4   

Unknown   
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40.  Do you have a fertiliser plan prepared by an advisor based on soil results for your farm? 

(for example, NMP online) 

 Yes 

 No 

i. Do you follow this fertiliser plan? 

 Yes 

 No  

 

 

ii. If no, why do you not follow the plan? (Please tick all that apply) 

 Do not understand the plan 

 Plan too complex 

 Fertiliser not available in co-op 

 Fertiliser recommended unsatisfactory 

 Fertiliser recommended incompatible  

 Follow sale merchants’ recommendations 

 Prefer to decide what fertiliser to use yourself 

 Other (Please Specify) 

 

41. What types of fertiliser do you typically use on your silage ground? 

(Please tick all that apply) 

 Urea 

 CAN 
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 27-2.5-5 

 24-2.5-10 

 18-6-12 

 0-7-30 

 10-10-20 

 Cattle slurry 

 Pig slurry 

 Other (Please specify) 
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Appendix 3 Interview guide with participants 

1. How would you define silage quality? 

2. Did you test your silage/if not why/were you happy with the results? 

3. Did your silage quality improve this year? 

4. What do you think helped you achieve this improvement/why did it not improve? 

5. What date did you cut your silage? 

6. What led you to deciding to cut your silage on that date? 

7. Has silage quality a role to play on your farm? 

8. Will you try to make high quality silage next year? 

9. How will you achieve this/how will you plan/what will be the main factor? 

10. Are you aware of the fertilizer requirements required for silage? 

11.  Will you take soil samples soon/have you recent samples taken? 

12.  How will you decide what fertilizer to use next year? 

13.  Did you read posted literature/handouts/today’s farm/newsletters on silage quality? 

14.  How do you feel the discussion group meetings helped change your 

knowledge/opinion on silage quality over the last year? 

15. Did you learn anything from the demo/what message did you take up at the demo? 
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Appendix 4 Key Informant Interview Guide 

Q1. What do you perceive to be the biggest factor holding farmers back in making high 

quality silage? 

Q2. What strategies have you completed to date that you felt got farmers to improve their 

silage quality? 

Q3. Do you think there is a lack of focus from Teagasc on the importance of silage quality? 

Q4. Do you think there is any clear type of message going out to farmers currently on silage 

quality? 

Q5. Do you think farmers have a good understanding on silage quality currently? 

i) Do they know what DMD is? 

ii) Do they realise the impact it can have on their farm? 

iii) Do we need to focus on improving this? 

Q6. How do you think advisors/Teagasc could make farmers aware of the impact quality 

silage can have on farms? 

Q7. Do you think farmers should receive a type of incentive to get them improving silage 

quality e.g. should it be part of the KT programme and is there a need for this? 

Q8. What do you feel motivates beef farmers with the current negative outlook to adopt 

changes on their farms? 

Q9. Are demos an effective way of communicating messages to farmers or is this being 

overdone? 
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Appendix 5 Key Informant Contractor Interview Guide 

Q1. Do you think farmers have a good understanding on silage quality currently? 

i) Do they know what DMD is? 

ii) Do they realise the impact it can have on their farm? 

iii) Do we need to focus on improving this? 

Q2. Do you think contractors have a good understanding on silage quality? 

i) Do they know what DMD is? 

ii) Do they realise the impact it can have on farms? 

iii) Do we need to focus on improving this? 

Q3. What do you perceive to be the biggest factor holding farmers back in making high quality 

silage? 

Q4. Do you think contractors could have a role in helping change farmers opinions on silage 

quality? 

Q5. One of the main factors which silage quality is not to delay the cutting date, obviously 

contractors have a large role to play in getting to harvest silage in a timely manner and this can 

be an issue when everyone rings at once. How do you think this issue could be resolved 

somewhat or what do you regard to be the main cause of this? 

i) Labour availability? 

ii) Notice the farmer gives the contractor? 

Q6. Do you see any issues with farmers paying contractors on yield basis vs per acre? 

Q7 To clarify, should contractors be paid on this basis rather than per acre due to extra time 

taken to cut heavier crops vs lighter crops? Is there a place for improved technology on 

harvesters to measure the yield taken of a silage sward? 

Q8. Is there a need for a one day course on silage making/silage quality for contractors?   

Q9. Do you think there is any clear type of message going out to farmers currently on silage 

quality? 

Q10. How do you think advisors/Teagasc could make farmers aware of the impact quality 

silage can have on farms? 
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Appendix 6 

 

Why do you need better quality silage? 

High DMD silage (75% DMD), that is a leafy silage sward prior to mowing, can 

add value to your stock on a lower feed cost as highlighted in the table below. 

Silage Quality 
Good 

72% DMD 

Average 

68% DMD 

Poor 

62% DMD 

Very Poor 

55% DMD 

Liveweight gain (kg/140 day 

winter) (Store cattle on silage only) 
102 83 55 21 

Concentrates required for 

weanlings (kg/hd/day)  
1.0 2.0 3.0 4.5 

For 100 weanlings 

140 day winter 
14 Ton 28 Ton 42 Ton 63 Ton 

Conc. Costs over winter €3,500 €7,000 €10,500 €15,750 

Delaying your cutting date can cost up to €500/day due to higher 
feed costs and reduced performance! 

How can you achieve this?  
To improve quality you need to harvest the crop at a younger (leafy) stage. 

 

 
 

 

 

 

 

 

 

Good fertiliser 
programme     

Equal yield,  20 
days earlier

Improved DMD 
by 10% 

Increased 
Animal 

Performance

Silage Quality 2019 
Unlock the true 

potential from 

your silage next 

winter 

With correct 

fertiliser you can 

produce the same 

yield 3 weeks 

earlier!!! 

Potentially saving 

€7,000 over 

winter 
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Your Worksheet 
A good fertiliser programme will allow you to decide your silage DMD. 

Based on your soil results you can work out your requirements below.  

Please note slurry can be a very variable product and should not be 

overvalued.  2000 gallons of slurry is approximately = 1.5 bag of 0-7-30 

 Units/acre Bags/acre 

Soil Index N P k 0-7-30 Urea (46%) CAN (27%) 

Index 1 100 32 140 4.5 2.25 3.75 

Index 2 100 24 124 3.5 2.25 3.75 

Index 3 100 16 100 2.25 2.25 3.75 

 

 Kg/ha Kg/ha 

Soil Index N P K 0-7-30 Urea (46%) CAN (27%) 

Index 1 125 40 175 550 280 460 

Index 2 125 30 155 430 280 460 

Index 3 125 20 125 280 280 460 

Is your fertiliser plan adequate? 

Step A 

Requirements from above (N, P, K) N P K 

E.g. Index 2 (Units/acre) 100 24 124 

    

    

Step B 

Fertiliser Type Quantity Applied    

E.g. 24-2.5-10 3 Bags/acre 72 7.5 30 

     

     

     

Step C Total Applied (N, P, K)    

Step D 
Deficit left to be applied (A-C)    

E.g. Deficit from example above 28 16.5 94 

 

 
Address this deficit to achieve the true potential from your silage: 

“Higher weight gain at low costs next winter” 
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Appendix 7 

 

 

 

Delaying your cutting date can cost up to €500/day due to higher feed costs 
and reduced performance! 

Harvest crops at a younger (leafy) stage to produce better quality silage 
 
 
 

 
 
 
 
 

 
 
 

 
 

 

  
 

 

 

Silage Quality 2019 

2nd Cut Silage 

Unlock the true 

potential from your 

silage next winter 

Silage DMD%        76-74%     73-71%             70-68%    67-64% 

Concentrate costs        €3,500            €7,000  €10,500 

for 100 weanlings      1kg/hd/d           2kg/hd/d  3kg/hd/d 

Time in weeks       5 weeks               6 weeks            7 weeks   8 weeks 

When 

should I cut 

my silage? 

+97 kg 

 

+83 kg +64 kg Winter performance  

Store cattle on silage only 

 

Seed heads 

starting to 

emerge 

Seed 

heads 

present 
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Silage quality 5 point plan 

Is my 

fertiliser plan 

adequate? 

• Soil analysis in autumn

• Set out fertiliser plan

1. Soil fertility Autumn

• Address K deficits in autumn

• Close silage fields by mid October

• Early nitrogen in February

2. Maximise spring grass Autumn

• Early turnout 

• Close silage crop by early April

• Follow fertiliser plan

3. Ensure a clean sward                Spring

• 1st cut in May 

• 2nd cut at 6 week growing stage

4. Cutting dates May 

• Keep records of fertiliser use

• Follow worksheet

• Ensure any remaining deficits are addressed

5. Fertiliser Autumn 

The 6 week leaf 

will increase your 

b€€f!!! 


