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Take Home Message –  
 

Be aware of the potential benefits of replacing old natural grass 
swards with new modern varieties 

 
Appreciate that a grass sward may be less responsive to nitrogen 

if other macronutrients are at low levels in the soil  
 

Assess whether there are surface compaction issues in a grass 
field before undertaking pasture slitting. 
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1.0 INTRODUCTION 
 

Approaching 60 people were in attendance at what was the 8
th
 meeting since the project 

commenced on 30
th
 May 2012. Planned as one of the annual “open” meetings, the 

format was more informal than normal, with an afternoon start and the majority of the 
day spent outdoors viewing livestock and crops. Iain Eadie, a grassland specialist from  
British Seed Houses was in attendance as was Andy McGown, Head of Industry 
Development at QMS and NFUS Regional Manager Ian Wilson.  

 
Aim of the Project: 
 

To improve both the technical efficiency and the finances of the Monitor Farm and other 
farms within Orkney. 

 
Aim of the 8

th
 Meeting: 

  
Highlight the influence of different grass and clover species on the quality and quantity 

of grassland and the importance of soil phosphate, potash and pH levels.  
 

2.0       FARM UPDATE 
 

The silage had been made under favourable conditions and had bulked well. The cows 
and calves had been split into smaller groups for grazing. The bull calves which are 
forming part of the bull beef trial will receive creep feed shortly. Calculations were made 
in every field to ascertain the amount of sand required to rectify low pH. As a result, 140 
tonnes of sand has been delivered and 100 tonnes already spread to grassland.  
However, the grass still requires a further 100tonnes. 
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3.0 BULL BEEF TRIAL 

 
Figure 1. One of Millburns Simmental X Bull Calves  

 
The bull beef trial which was discussed at the previous meeting is now well underway 
with Steven and his brother Mervyn each having left 7 of their Simmental X bull calves 
uncut. Although the option of viewing Steven’s bull calves on the day was deemed too 
difficult due to logistical reasons, we were able to visit Hindatoon to see Mervyns. 
The data in tables 1 and 2 compares the 7 Simmental x bulls left uncut with the 
remaining Simmental cross males at Hindatoon which were castrated. The bulls are 
much younger (111 days at the 30 July compared to stots at 152 days) and are 
unsurprisingly lighter too (197kg on average compared to 237kg). However, what is 
interesting to note is that the growth rates of the bulls (DLWG 1.41kg) is already 
superior to the stots (DLWG1.29kg). Bear in mind that feeding will not have influenced 
these results as Mervyn had only just introduced feed to the bulls after they were 
weighed.   

 
Table 1. Hindatoon Simmental X Bull Calves  
 

Bull Calf Eartag D.O.B Weight (kg) 30 July Age (days) 

1291 22 March 215 128 

1304 29 March 240 121 

1310 5 April 205 115 

1313 7 April 155 113 

1316 10 April 200 110 

1319 12 April 210 118 

1333 12 May 160 78 

Average  197 – 40 = 157kg 111 
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Bull DLWG = 157kg/111 days = 1.41kg/day 
 
Table 2. Hindatoon Simmental X Stot Calves  
 

Stot Calf Eartag D.O.B Weight (kg) 30 July Age (days) 

1235 5 Feb 275 175 

1238 9 Feb 220 171 

1243 21 Feb 235 159 

1244 22 Feb 230 158 

1245 23 Feb 255 157 

1246 23 Feb 240 157 

1249 24 Feb 235 156 

1254 2 Mar 255 148 

1259 5 Mar 265 145 

1268 9 Mar 205 141 

1272 10 Mar 235 140 

1273 10 Mar 230 140 

1282 15 Mar 205 135 

Average  237 – 40 = 197kg 152 

 
Stot DLWG = 197kg/152days = 1.29kg/day 
 
As well as viewing the bull beef, the visit to Hindatoon also gave the attendees the 
opportunity to see some of the charolais X heifers which Mervyn had bought from 
Steven in October which formed part of the calf creep feed trial. Although 8 of the 
original consignment had already been sold in early May, the remaining animals will go 
off in the Autumn. At this point we will have financial and physical data on each stage of 
sale which should allow us to calculate which stage of sale realised the best margin. 
This we will hopefully be able to reveal at the next meeting.  
   

4.0  GRASSLAND ASSESSMENT AND RENEWAL 
 

Iain Eadie of British Seed Houses stressed the importance of species composition on 
yield and quality of grass swards. Rough Stalked Meadow Grass for example will only 
yield 65% as much as perennial rye grass (PRG) and have only a 17% response to 
nitrogen. The weed grass Creeping Bent compares equally unfavourable against PRG 
in quality, having a D-value of 58 compared to 79 and an ME of 9.3 compared to 12.6. 
The target would be to maintain a sward which is composed of at least 50% PRG in a 
long term grass ley and as a general guide perennial ryegrasses will have a red 
colouration at the base of the stem and a shiny underside of the leaf. Even if a new 
sward has been established satisfactorily, after 1 year almost 20% of the sward will be 
taken over by weed species. After 5 years the composition drops to 50:50 with only 12% 
of sown species commonly found after 10 years. With this in mind farmers are 
encouraged to consider reseeding 10% of their farm each year where possible. The 
benefits of clover in the sward was also highlighted, with 30% clover coverage capable 
of fixing the equivalent of 120 units of nitrogen. 
The importance of maintaining good soil pH, phosphate and potash levels was also 
stressed. 
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Iain Eadie of British Seed Houses 



5 

 

 
Figure 2. Using the red stem base and glossy leaf of perennial ryegrass to identify it from 
weed grasses 
 

Good long term management of grassland was demonstrated at Hindatoon where a visit 
was made to a field containing 50 years old grass. A considered approach to 
maintaining good pH, phosphate and potash levels combined with appropriate weed 
control had resulted in a sward which was still supporting a cow and calf plus a gimmer 
for most of the grazing season. The landowner pointed out the shallow soil in the field 
and the steep undulations throughout made it almost impossible to reseed.  
 
The field at Millburn which had been partially slitted 2 weeks before the last meeting in 
June was re-visited. A visual inspection did not give a clear indication of what had and 
had not been aerated therefore it was considered that slitting had not been worthwhile in 
that particular field. Iain Eadie pointed out that the need for pasture slitting is 
questionable unless there is evidence of surface compaction. The field which had been 
slitted was primarily a silage field which had been reseeded in 2011 therefore 
compaction was not a real concern. This was confirmed when an inspection pit was dug 
in the field to allow observation of the soil profile.  
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5.0 VARIABLE FERTILISER RATES IN SILAGE FIELD AT MILLBURN   

 

 
Figure 3. Map of 8 acre field used in variable fertiliser rate trial 
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Before the previous meeting in June Steven applied 3 different rates of fertiliser to 
separate sections of an 8 acre silage field (see figure 3)  
The entire field had received 3000 gallons of slurry in March. Area (A) received 1 
cwt/acre of 21:8:11; area (B) 2 cwt/acre and area (C) 3 cwt/acre (table3.) 
 
Table 3. Silage yield from different fertiliser rates 
 

Section of Field cwt of 21:8:11 applied No of bales produced 

(A) 1 22 

(B) 2 26 

(C) 3 34 

 
After deducting 0.19acres to take account of the uncut field margin, the proportion of 
each section as a % of the total area was calculated. This in turn allowed an estimate to 
be made of what the yield would be if the entire field had received that particular rate of 
fertiliser:- 
 

 
(A) 1.45ha (3.58 acres) = 45.89% of total area 
(B) 0.78ha (1.93 acres) = 24.68% of total area 
(C) 0.93ha (2.30 acres) = 29.43% of total area 

 
(A) if whole field had received 1 cwt/acre it would have yielded 48 bales  
(6 bales/acre) 

 
(B) if whole field had received 2 cwt/acre it would have yielded 105 bales 
(13.1bales/acre) 

 
(C) if whole field had received 3 cwt/acre it would have yielded 116 bales  
(14.5 bales/acre) 
 
Fertiliser cost 
 
If 21:8:11 cost £346/t, 1 cwt costs £17.30 
 
(A) 1 cwt/acre over whole field costs £134.94 = £2.81 per bale for 48 bales 

 
(B) 2 cwt/acre over whole field costs £269.88 = £2.57 per bale for 105 bales. 
The additional 57 bales cost £2.36 each 

 
(C) 3 cwt/acre over whole field costs £404.82 = £3.49 per bale for 116 bales. 
The additional 11 bales cost £12.27 each  
 
It can be argued that spreading the third and final hundredweight of fertiliser did not 
prove cost effective in this field. If a contractor had been commissioned to bale and wrap 
each bale at £7/bale, the cost of baling, wrapping and fertiliser alone would have 
equated to nearly £20/bale.  
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How much nitrogen was applied? 
 

Having had the slurry analysed, it was possible to get an estimate of how much nitrogen 
was contained in the 3000 gallons.  
 

 
Figure 4. Millburn Slurry Analysis 
 

0.2 % Nitrogen  = 20kg (40 units) in 2000 gallons of slurry 
0.09 % Phosphate = 9kg (18 units) in 2000 gallons of slurry 
0.35 % Potash = 35kg (70 units) in 2000 gallons of slurry 

 
Field received 3000 gallons/acre = 60 units of Nitrogen 
However, only around 35% of this would have been available to the crop i.e. 21 units 
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(A) received 21 units from fertiliser + 21 units from slurry = 42 units 
(B) received 21 + 21 units from fertiliser + 21 units from slurry = 63 units 
(C) received 21+21+21 unit from fertiliser + 21 units from slurry = 84units  

 
SAC Technical Note TN 632 recommends 120kg/ha (96 units/acre) for 1

st
 cut silage  

which is based on a crop using 2 units/day when growing at its optimum. However the 
results suggest that applying more than 2 cwt of bagged fertiliser + 3000 gallons of 
slurry (63 units) was not cost effective. 
It was suggested that some fixed nitrogen would have been taken up by the crop 
however this was dispelled as there was very little clover in the sward. 
On referring back to the soil analysis of this field in February 2012 it was revealed that it 
was deficient in potash and this would have undoubtedly impeded the utilisation of the 
nitrogen from the 3rd cwt of fertiliser. Potash is a difficult macronutrient to raise the level 
of in the soil and it is accepted that it will take at least 3 years to raise it form a low level 
to moderate. The conclusion therefore was that effective nitrogen utilisation can only be 
achieved when soil pH, phosphate and potash levels are satisfactory. 

 
Analysis of the bales 

 
A bale from each of the 3 separate sections of the field was sampled and sent off for 
analysis. The results (table 4) revealed little difference between the three, apart from dry 
matter. As expected, the bales which had received the greatest amount of nitrogen were 
the wettest. 

 
 Table 4. Affect of different fertiliser rates on silage analysis 
 

 (A) 1 cwt/acre (B) 2 cwt/acre (C) 3 cwt/acre 

Dry Matter (g/kg) 296 288 235 

D-value (%) 70 70 70 

ME (MJ/kg DM) 11.2 11.2 11.1 

Protein (g/kg DM) 99 104 98 

SIP 89 90 87 

PAL 786 808 932 

pH 4.0 4.2 4.1 

Lactic Acid (g/kg DM) 63.5 55.5 66.7 

VFA (g/kg DM) <0.0 <0.0 <0.0 

 
To convey the affect of dry matter on the bales as a feed, a ration was calculated using 
Feedbyte for a 650kg dry cow with an energy requirement of 85MJ/day (table 5.) 
 
Table 5.Silage required to supply 650kg dry cow with 85MJ of energy per day 
 

Area Fertiliser Applied 
(cwt of 21:8:11acre) 

Kg of fresh silage required to supply 650kg 
dry beef cow with 85MJ 

(A) 1 25.8kg 

(B) 2 26.5kg 

(C) 3 32.5kg 
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Table 6 shows how many cows each bale would feed for 1 day assuming each bale 
weighed 800kg. However in reality, each bale would not weigh the same as the wetter 
bales would be heavier and feed more cows. On this point it was decided each bale 
would be weighed and the results revealed at the next meeting. 
 
Table 6. Number of 650kg cows each bale will support for 1 day assuming an 
energy requirement of 85MJ/day 
 

Area Fertiliser Applied 
(cwt of 

21:8:11acre) 

Dry Matter 
(%) 

Number of cows which one 800kg bale 
will feed for 1 day based on the 650kg 

cow receiving 85MJ/day 

(A) 1 29.6 31 

(B) 2 28.8 30 

(C) 3 23.5 25 
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6.0 NEW BUILDING 
 

At the previous meeting Steven stated his intention to build a new cubicle shed suitable 
for housing 40 heifers. At that meeting there was no clear consensus on any aspect of 
the build therefore it was decided that an aerial plan of Millburn be mailed out to all 
attendees to gather their opinion on what should be built, if anything, and where (figure 
5). The information that was returned to the facilitators were unanimous in the location 
of the new build, however there were various suggestions on the building type.  
 
As a final point of discussion on the day, George Baikie chaired a session aimed at 
ascertaining what should be built to best suit the business at Millburn. 
This session was far from straightforward as there was a wide variety of suggestions. 
Steven was initially of the mindset that he wanted a cubicle shed capable of housing 40 
heifers which would (a) negate the need to bed any animals with straw as was currently 
the case (b) train heifers in the use of cubicles to eliminate pregnant cows getting stuck 
and aborting (c) give capacity to retain more heifers so they can be sold on at a 
potentially more lucrative age.   
 
A major point raised in the discussion was did Steven actually need a new building or 
did he simply just want one. It was suggested that justifying a new shed simply on the 
basis that it would save bedding costs was flawed. Furthermore, questions were asked 
on how he had arrived at a figure of 40 animals. He accepted that perhaps housing was 
only required for 20 animals but this raised further concerns from the attendees who 
saw building a small shed for just 20 cattle as a waste of time.  
Steven’s intention to install the shed with two runs of heifer sized cubicles and a 
concrete scraped passage was also questioned as this would limit the use of the shed to 
only one role. It was suggested he could still train heifers in the existing sheds by 
making inserts to reduce the cubicle size to that of a heifer. He could then build what 
would be a general purpose shed which could store feed, machinery and house all ages 
of cattle if required. The new shed could have mainly a hardcore floor which would be 
bedded for cattle if necessary. This could easily be concreted over in future years if 
required.  
With the clock having passed 8:00pm it was decided to bring proceedings to a halt and 
to let Steven consider all that had been suggested.   
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 Figure 5. Millburn Steading with proposed new shed location shown hatched. 

 
 
 
 
 
 
 
 

7.0 NEXT MEETING 
 

The next meeting will be arranged for October 


