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Appendix 6: Proposal for research into herbivore-tree 
interactions  
 

Meg Pollock, John Holland, Ian Hulbert, Tony Waterhouse  

 

Introduction 

Little or no grazing has occurred within the woodland in Kirkton Glen for three 

years.  As a result the swards are taller, with greater structural diversity and more 

dead material, constituting, from an agricultural perspective, a decline in sward 

quality.  The long-term objective of the Hill Sheep and Native Woodland Project is 

to reintroduce sheep to the woodland, integrating both systems whilst minimising 

browsing impact and maximising biodiversity.  It is hypothesised that after re-

establishment of grazing, trees will: 1.) provide shelter and shade for sheep, 2.) 

create a micro-climate improving early- and late-season grass growth and  3.) 

encourage more palatable, shade tolerant sward species.  Sheep diet will therefore 

improve, and in combination with increased shelter, lamb production will increase.  

As sheep will continue to be off-wintered, there will be opportunities to use more 

productive sheep breeds.   

 

Before decisions can be made on sheep reintroduction, greater understanding is 

needed of the four-way interaction between sward, trees, herbivores and 

biodiversity indicator species.  Critical questions on the effects of tree heights, 

sward conditions and the seasonal timing of stock grazing must be answered.  The 

following methodology is therefore proposed. 

 

 

Aim 

To generate models to predict the interaction between the grazing herbivore and the 

amount of browsing. 

 

Objectives 

Investigate: i) impact of stocking rate on the extent of browsing for a range of 

tree    heights; 

ii) impact of seasonal timing of stocking on the extent of browsing 

for a range of tree heights; 

iii) impacts on ground layer vegetation in relation to stocking. 
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Hypotheses 

 

Intensity of grazing: Increased sheep stocking rate will result in an increase in the 

extent of browsing of apical and lateral tree shoots.  This will be tested by 

establishing a replicated experiment, collecting data during the summers of 2003 

and 2004.  There will be two sites, with two replicated treatments and a control 

established at each.  The treatments will be: 1) six weeks of high stocking rate; 2) 

six weeks of low stocking rate. 

 

Seasonality of Grazing: Extent of browsing is related to the relative seasonal 

availability of browse and sward vegetation.  In 2003 and 2004, two replicated 

treatments (summer and autumn stocking) and a control will be established at each 

of two sites.   

 

Methods 

 

Study sites 

Two study sites will be established within predominantly birch woodlands planted 

within the last ten years and which include a range of tree heights.  Sites with acid 

grassland plant communities will be preferentially chosen and only sites where 

herbivores have been effectively excluded will be used.  The Forestry Commission 

have indicated they would supply information to help find sites.  

 

Experimental Design 

At both sites, three blocks of five plots (Fig A6.1) will be set up in areas of birch 

woodland with a range of tree heights (0.5 - 2 m).  Within each block four plots 

will be fenced using high standard electric fencing, with the fifth plot an unfenced 

control.  Treatments A-D will be assigned to the fenced plots at random.  A sixth 

one ha plot will be fenced as a holding pen. 
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Treatments (three replicates per site) 

 

• Plot A: High stocking rate in summer (4.5 ewes per ha for 6 weeks from June 1
st
, 2003 

and 2004)  

 

• Plot B: Low stocking rate in summer (1.5 ewes per ha for 6 weeks from June 1
st
, 2003 

and 2004
 
) 

 

• Plot C: Low stocking rate in summer (1.5 ewes per ha for 6 weeks from June 1
st
, 2004 

only)  

 

• Plot D: Low stocking rate in autumn (1.5 ewes per ha for 6 weeks from September 1
st
, 

2003 and 2004) 

 

• ‘Plot’ E: Control unstocked and unfenced (within the woodland which will itself be 

ungrazed) 

 

These treatments will allow comparisons between low and high stocking rate in 

summer, low intensity grazing in summer versus autumn, all repeated over two 

years, and a treatment (Plot C) which allows year to year variation to be measured 

in the low intensity summer treatments. 

 
 

 A - 1 ha 
Summer grazing, 

4.5 ewes per ha 

for 6 weeks 

2003, 2004 

 

C - 1 ha 
Summer grazing, 

1.5 ewes per ha 

for 6 weeks 

2004 

E         
Unfenced, 

ungrazed          

control plot, 

 2003, 2004 

B - 1 ha 
Summer grazing, 

1.5 ewes per ha 

for 6 weeks 

2003, 2004 
 

D - 1 ha  

Autumn grazing, 

1.5 ewes per ha 

For 6 weeks 

2003, 2004 

Holding pen 

 

   

Fig A6.1: Experimental block of five plots.  There will be three replicate blocks at each 

site, giving 15 plots per site and 30 plots in total.  40 trees per plot will be sampled, a total 

of 1,200 trees. 

 

Monitoring 

The NVC type and GPS location of the plots will be recorded in May 2003.  Within 

each plot four equidistant sampling areas will be identified, with ten trees 

individually labelled in each.  Thus 40 trees will be labelled in each plot, 200 trees 

in each experimental block, 600 trees at each site and 1,200 trees in total.  At the 

start and end of each experimental grazing period all labelled trees will be 

examined and the variables in Table A6.1 recorded.   During the stocking periods, a 

rapid assessment of the labelled trees in the plot will be carried out at weekly 

intervals, recording the number of browsed shoots.  Sward characteristics (height 

and biomass) will be measured immediately before and after each period of 
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stocking, using the HFRO sward stick (n=100 per plot) and a rising plate meter (n = 

100 per plot).  Sward height will also be recorded at weekly intervals during the 

stocking period. Two years after the end of the experiment, the labelled trees will 

be re-surveyed and their height and shape recorded.  This will provide information 

on the longer term responses of trees to browsing. 

 

Table A6.1. Tree variables to be measured  

Variable Units/comments 

Tree Number 1-10 

Height (cm) Cm above ground 

Shoot length of leader (or highest tip if 

no leader)   

Cm, measured to end of last season’s 

growth 

Height of lowest live branch Cm above ground 

Leader or (highest tip) browsed?  Yes/No 

Basal Diameter Mm, using guide comb 

Damage to stem Categorical: 

0= no damage:  

1= less than 1/3 stem circumference 

damage;  

2 = 1/3 to 2/3 damaged,  

3  = greater than 2/3 damaged 

Total number of live, long shoots  Count 

Total number of browsed long shoots  Count using clicker 

Maximum span; orthogonal span Cm 

Clip diameters of browsed shoots Mm, using guide comb 

Historical damage?  None /Light /Moderate /Severe, by stem 

architecture 

 

Herbivore-tree interactions costs  

 2002/3 2003/4 2004/5 2005/6 2006/7 

Estimated staff & consumable 

costs 

2,878 35,611 41,196 8,767 8,741 

Maximum fencing costs 15,000 12,750  2,880  

 


