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Agricultural impacts of wild deer in Victoria 

Summary  
The Department of Sustainability and Environment (DSE) commissioned the Arthur Rylah 
Institute for Environmental Research to evaluate the agricultural impacts of deer in Victoria.  

We first evaluated temporal and spatial patterns in the numbers of Authority to Control Wildlife 
(ATCW) permits issued by DSE for deer in Victoria during the 2002–2007 calendar years. The 
number of permits issued increased from 25 permits in 11 municipalities in 2002 to 178 permits 
in 23 municipalities in 2007. Most permits (76%) were issued for Sambar Deer Cervus unicolor, 
followed by Red Deer Cervus elaphus scoticus (24%), Fallow Deer Dama dama (20%) and Hog 
Deer Axis porcinus (2%). The largest increase in the numbers of permits issued occurred in 
eastern Victoria, particularly East Gippsland Shire, Murrindindi Shire, Wellington Shire and 
Yarra Ranges Shire. 

The main reasons given by holders of ATCW permits for wanting to control deer were preventing 
damage to the following agricultural values: pasture, fruit, grapevines, vegetables (especially 
potatoes), pine and other trees, native tree revegetation, and flowers and foliage. We randomly 
selected one ATCW permit holder from each of the three main impact types (plantation, 
competition for pasture and orchard) and visited the property to inspect the impacts and conduct a 
spotlight survey to estimate the number of deer on the property. At the orchard there was 
evidence of Sambar Deer breaking the branches of apple, cherry and plum trees, but there was no 
recent damage and no deer were seen during the spotlight survey. At the cattle farm no impacts 
directly attributable to deer were observed and the landholder considered the Eastern Grey 
Kangaroo Macropus giganteus and Common Wombat Vombatus ursinus more serious 
competitors for pasture than Sambar Deer. In two spotlight counts we observed an average of four 
European Rabbit Oryctolagus cuniculus, one Common Wombat, four Eastern Grey Kangaroo and 
four Sambar Deer on the property. An inspection of the farm-forest property revealed that antler 
rubbing (almost certainly by Sambar Deer) and bark stripping (probably by Sambar Deer but 
possibly also by Black Wallaby Wallabia bicolor) had damaged about 10% of the surviving 530 
Pinus radiata trees 30 cm or more tall, and some were so damaged that they would likely die or 
would not be saleable. No deer were observed on this property. 

Most landholders considered that shooting deer with the aid of a spotlight was the most cost-
effective way of minimising the agricultural impacts of deer, and most of this control was 
provided free-of-charge to the landholder by sporting shooters through the Authority to Control 
Wildlife permit system.  

A method was developed for quickly assessing the extent of bark stripping and antler rubbing by 
Sambar Deer on Pinus radiata, and spotlight surveys are suggested as the most appropriate 
method for determining the extent to which deer are competing with livestock for pasture. Further 
work is required to estimate the impacts of deer on orchards, vineyards and market gardens and to 
estimate the economic costs of all impact types. 
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Agricultural impacts of wild deer in Victoria 

1 Introduction 

1.1 Background and objectives 
The Land and Natural Resources Division of the Department of Sustainability and Environment 
commissioned the Arthur Rylah Institute for Environmental Research to evaluate the agricultural 
impacts of deer in Victoria. The objectives of the study were to: 

• Identify the types of agricultural impacts caused by the various deer species in Victoria. 
• Describe spatial and temporal patterns in the agricultural impacts of deer in Victoria. 
• Conduct site inspections on a variety of properties impacted by deer with the aim of 

developing rapid impact assessment techniques.  

Four species of deer have well-established wild populations in Victoria. The Sambar Deer Cervus 
unicolor is both the largest (up to 240 kg) and most widespread deer species in Victoria 
(Menkhorst 1995), occupying forest and scrub habitats in eastern Victoria from the coast (e.g. 
French Island) to the high-altitude forests of Alpine National Park. Sambar Deer are not thought 
to be present in Victoria west of Mount Cole State Forest, although there have been unconfirmed 
sightings in Otways National Park. Male Sambar Deer are solitary but females and their young 
form small family groups (Menkhorst 2001).  

Red Deer (Cervus elaphus scoticus; up to 160 kg) have a small geographic range centred on the 
Grampians (Menkhorst 1995). Hog Deer Axis porcinus (up to 45 kg) are common in the coastal 
plains and islands of South Gippsland from Cape Liptrap in the west to Lake Tyers in the east 
(Menkhorst 2001). Fallow Deer Dama dama (up to 90 kg) are patchily distributed In Victoria, 
with generally small populations that are confined to the fringes of cleared land and plantations 
(Menkhorst 2001).  

The four species are generally similar in their daily pattern of behaviour, spending the daylight 
hours in or close to thick cover but emerging at dusk to feed and returning to cover at or soon 
after dawn (Bentley 1998). Little is known about the home range sizes and seasonal movements 
of any of the deer species in Victoria. 
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2 Methods 

2.1 Spatial and temporal patterns in the types of agricultural impacts 
caused by deer  

2.1.1 Wildlife and game licensing system (WAGLS) 
Landholders wishing to harvest deer on their property outside the conditions of a Victorian Game 
Licence can apply to the Department of Sustainability and Environment (DSE) for an Authority 
to Control Wildlife permit. Since 2002, information provided in each application for a permit has 
been recorded on DSE’s Wildlife and Game Licensing System (WAGLS) database. The 
information includes the applicant’s name, contact details, a description and location of the land 
where wildlife are to be controlled, the species, and the damage being caused (i.e. the reason for 
the permit). More than one wildlife species can be listed on the application form and there are 19 
options for the types of damage the species are causing (Table 1).  

We used information sourced from the WAGLS database to describe the temporal and spatial 
patterns in agricultural impacts of deer in Victoria. These data were used to create maps of the 
distributions of permits in Victorian municipalities issued between 2002 and 2007. We did this by 
extracting the following information for each permit issued that listed at least one of the four deer 
species present in Victoria: (a) the year issued, (b) the municipality the property was in, and (c) 
the deer species listed. Because many permits included deer and other wildlife species (see 
below), we only used permits issued solely for one or more deer species to evaluate the types of 
agricultural impacts caused by deer in Victoria.  

 

 
Table 1. Options for stated impacts caused by wildlife on the Authority to Control Wildlife 
permit application form.  

Damaging buildings Affecting wildlife subject to management or 
recovery program 

Aggressive animal threatening human safety Damaging fences 

Creating potential for disease in humans Fouling finished products or other goods 

Eating fish/yabbies Fouling pasture, crops or water 

Eating fruit crop (including grapes) Hazard to aircraft safety 

Eating germinating cereal crop Preying on livestock 

Eating nut crop Swooping hazard to humans 

Eating trees Trampling crop 

Eating pasture Other (give details) 

Eating vegetable crop  

 

 

2.1.2 Landholder survey 
The contact details of landholders who had current (i.e. valid for March 2007) permits to control 
deer were obtained from the WAGLS database. A telephone survey of those landholders with 
permits listing deer species only was then conducted in May-July 2007. We asked each 
landholder for the following information: 
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• the address of the property on which deer were a problem 
• the size of the property 
• the primary and secondary production types of the property (i.e. cattle, sheep, orchards, tree 

plantations, vineyards, vegetables or cut flowers) 
• the month(s) or season(s) that deer were a problem 
• the products impacted on the farm 
• the type of impact (grazing, browsing, rubbing, trampling or wallowing) 
• the method(s) used to reduce the damage 
• the estimated annual costs of controlling deer.  

2.2 Field assessment of the agricultural impacts of deer 
Each agricultural impact identified in the landholder survey could be classified as one of three 
main types: orchard impacts, competition for pasture, or plantation impacts. We randomly 
selected one landholder from each of these three impact types and telephoned them to arrange a 
visit to the property. We conducted an initial inspection with each landholder and then attempted 
to develop a method for rapidly quantifying those impacts.  

At each of the three properties we conducted at least one spotlight count to estimate the numbers 
of deer and other wild herbivores (see below). We conducted each spotlight count between two 
and four hours after sunset. The route we followed during the survey was identified during 
daylight hours in consultation with the landholder. The spotlight route on the farm-forest property 
and the orchard property were walked, but on the pastoral property it was driven with a 4WD. We 
used a 12 V, 50 W spotlight for all spotlight counts. Because deer typically feed close to cover, 
we concentrated our spotlighting efforts on areas where the landholder had observed deer or deer 
impacts, and areas close to cover. The time that the spotlight survey started and ended and the 
number of animals observed were recorded.  
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3 Results 

3.1 Spatial and temporal patterns in the types of agricultural impacts 
caused by deer  

3.1.1 Authority to Control Wildlife permits, 2002–2007 
The Department of Sustainability and Environment issued 535 Authority to Control Wildlife 
(ATCW) permits for deer between 2002 and 2007. Of these, 204 were for one or more deer 
species only, while a further 331 were for deer and one or more other species. The other species 
listed on those 331 permits were:  

• Eastern Grey Kangaroo Macropus giganteus (n = 235) 
• Western Grey Kangaroo Macropus fuliginosus (n = 11) 
• Red Kangaroo Macropus rufus (n = 1)  
• Black Wallaby Wallabia bicolor (n = 126) 
• Red-necked Wallaby Macropus rufogriseus (n = 126) 
• Common Wombat Vombatus ursinus (n = 51) 
• Australian Wood Duck Chenonetta jubata (n = 47) 
• Australian Raven Corvus coronoides (n = 2) 
• Australian Shelduck Tadorna tadornoides (n = 1) 
• Crimson Rosella Platycercus elegans (n = 3) 
• Eastern Rosella Platycercus eximius (n = 1) 
• Emu Dromaius novaehollandiae (n = 42) 
• Grey teal Anas gracilis (n = 1) 
• Pacific Black Duck Anas superciliosa (n = 1) 
• Pied Currawong Strepera graculina (n = 3) 
• Red Wattlebird Anthochaera carunculata (n = 1) 
• Sulphur-crested Cockatoo Cacatua galerita (n = 1).  

Table 2 and Figure 1 summarise the number of ATCW permits issued for all four deer species by 
year and municipality. Between 2002 and 2007 there was a very large increase in the number of 
permits issued for deer in Victoria, from 25 in 2002 to 178 in 2007 (Table 2). No permits were 
issued for deer in any year in central Victoria or the Mallee region (with the exception of one 
Fallow Deer permit in Swan Hill in 2007) (Figure 1). The largest increase in permits occurred in 
eastern Victoria, particularly East Gippsland Shire, Murrindindi Shire, Wellington Shire and 
Yarra Ranges Shire (Figure 1).  

In 2002 Sambar Deer were listed on 48% of permits that listed deer (12 permits in four 
municipalities) but by 2007 they were listed on 87% (154 permits in 17 municipalities; Table 3). 
Permits for Sambar Deer were not issued for any municipalities west of the Grampians (with the 
exception of one in Yarriamback Shire in 2003), and nearly all were issued for municipalities east 
of Melbourne (Table 3; Figure 2). During 2002–2007 the number of permits for Sambar Deer 
increased most in East Gippsland Shire, Wellington Shire, Murrindindi Shire and Yarra Ranges 
Shire (Table 3; Figure 2). 

The number of permits issued for Fallow and Red Deer also increased between 2002 and 2007. 
Six permits were issued for Fallow Deer in five municipalities in 2002, but 48 permits were 
issued for this species in 14 municipalities in 2007 (Table 3). However, the percentage of permits 
issued for Fallow Deer did not change greatly between 2002 and 2007 (20% and 21%, 
respectively). As for Sambar Deer, the greatest increase in Fallow Deer permits was in 
municipalities east of Melbourne (Figure 3). Twelve permits were issued for Red Deer in six 
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municipalities in 2002, but 26 permits were issued for this species in 10 municipalities in 2007 
(Table 3). The percentage of permits that included Red Deer declined from 40% in 2002 to 11% 
in 2007. Most of the permits for Red Deer were for municipalities around the Grampians, but 
small numbers of permits were issued for municipalities in eastern Victoria (Figure 4). 

 
Table 2. Numbers of Authority to Control Wildlife permits issued in Victorian municipalities that 
included one or more deer species during the 2002–2007 calendar years. No number indicates 
that no permits were issued. 

Municipality Calendar year 

 2002 2003 2004 2005 2006 2007 

Alpine Shire   1 3 7 8 

Ararat Rural City 3 1 1 2 3 8 

Baw Baw Shire  1 1 2 4 4 

Cardinia Shire 1  2 1 1 4 

Colac–Otway Shire  1     

Corangamite Shire 3 14 4 1 1 1 

Delatite Shire 1      

East Gippsland Shire 4 10 12 8 19 34 

Glenelg Shire    1   

Hepburn Shire    1   

Hindmarsh Shire 1  4 1   

Horsham Rural City 1 1 1 2   

Indigo Shire  5 2    

Latrobe Shire     5 2 

Mansfield Shire     1 5 

Mitchell Shire      1 

Mount Alexander Shire     2  

Moorabool Shire      2 

Murrindindi Shire 2 5 3 8 12 24 

Nillumbik Shire   1 3 3 4 

Northern Grampians Shire 1  2   3 

Pyrenees Shire  2 2 1 1 3 

South Gippsland Shire  1 1  8 2 

Southern Grampians Shire 3 5 5 15 13 8 

Surf Coast Shire   1   1 

Swan Hill Rural City      1 

Towong Shire  1   2 1 

Wangaratta Rural City  1 1 1 5 4 

Wellington Shire   3 6 19 32 

Whittlesea Shire  1  1  3 

Wodonga Rural City   1  1  

Yarra Ranges Shire 5 11 21 16 23 23 

Yarriambiack Shire  1     

       

Total number of municipalities 11 16 20 18 19 23 

Total number of permits 25 61 69 73 129 178 



 

 

Table 3. Numbers of Authority to Control Wildlife permits issued in Victoria for Sambar, Fallow, Red and Hog Deer during the 2002–2007 calendar years. No 
number indicates that no permits were issued. 
Municipality Sambar Deer Fallow Deer Red Deer Hog Deer 
 2002 2003 2004 2005 2006 2007 2002 2003 2004 2005 2006 2007 2002 2003 2004 2005 2006 2007 2002 2003 2004 2005 2006 2007 
Alpine Shire    2 6 8 1 1 1                     
Ararat Rural City     2 7      2 3 1 1 2 1 1       
Baw Baw Shire  1 1 2 3 3  1 1 2 3 3     1 2       
Cardinia Shire   1 1 1 3 1  1   1 1     1       
Colac–Otway Shire  1 1

1

1
1

1 4 1
1 1 1 1 1

4 2 1
4 2 1 1 2
1 4 3

1
2

2

1 1 1 3

1 1
1

1 1 1 1

1 3 1 2
1 1

1

                       
Corangamite Shire 3 14 3   1 1 4 1    3 10 3 1 1 1  3 1    
Delatite Shire                         
East Gippsland Shire 2 7 10 7 19 32 2 3  1 2 5   1     1 1 1  1 
Glenelg Shire                         
Hepburn Shire                         
Hindmarsh Shire                         
Horsham Rural City                         
Indigo Shire                         
Latrobe Shire                         
Mansfield Shire                         
Mitchell Shire                         
Moorabool Shire                         
Mount Alexander Shire                         
Murrindindi Shire 2 5 3 8 12 24    1 1 2    1 7 3       
Nillumbik Shire    2 3 4         1 2 1 4       
Northern Grampians Shire                         
Pyrenees Shire  2 2 1 1 3      2             
South Gippsland Shire   1  5 2  1   3 1     3        
Southern Grampians Shire             3 5 5 15 13 8       
Surf Coast Shire                         
Swan Hill Shire                         
Towong Shire                         
Wangaratta Shire  1 1 1 3 4          1 3        
Wellington Shire   2 6 18 30     3 23         1    
Whittlesea Shire                         
Wodonga Shire                         
Yarra Ranges Shire 5 11 19 16 22 23  1 2  4   1    1       
Yarriambiack Shire                         
Total number of municipalities 4 10 11 11 14 17 5 7 9 7 10 14 6 7 7 8 10 10 0 2 3 1 0 1 
Total number of permits 12 47 45 47 100 154 6 12 13 8 21 48 12 20 13 24 34 26 0 4 3 1 0 1 
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Figure 1. Numbers of Authority to Control Wildlife permits issued in Victorian municipalities that 
included one or more deer species during the 2002–2007 calendar years. 
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Figure 2. Numbers of Authority to Control Wildlife permits issued in Victorian municipalities for 
Sambar Deer during the 2002–2007 calendar years. 
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Figure 3. Numbers of Authority to Control Wildlife permits issued in Victorian municipalities for 
Fallow Deer during the 2002–2007 calendar years. 
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Figure 4. Numbers of Authority to Control Wildlife permits issued in Victorian municipalities for 
Red Deer during the 2002–2007 calendar years. 
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Figure 5. Numbers of Authority to Control Wildlife permits issued in Victorian municipalities for 
Hog Deer during the 2002–2007 calendar years. 
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The number of ATCW permits issued for Hog Deer in any one year was small (four or less) and 
showed no temporal trend (Table 3; Figure 5). Hog Deer permits were issued in only three 
municipalities (Corangamite Shire, East Gippsland Shire and Wellington Shire; Figure 5). 

The reasons given by landholders for seeking permits to control deer are shown in Figure 6. The 
most frequent reasons for issuing permits were eating trees (n = 121), damaging fences (n = 109) 
and eating pasture (n = 92). Other reasons were eating fruit crops (including grapes; n = 46), 
trampling crops (n = 43), eating vegetable crops (n = 31) and fouling of pasture crops or water (n = 
25). There were no significant differences in the reasons given for wanting permits for Sambar 
Deer, Fallow Deer or Red Deer. 

Affecting wildlife in management/recovery program

Aggressive male threatening human safety

Creating potential for disease in humans

Damaging buildings
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Figure 6. Reasons why landholders seek permits to control deer in Victoria. 

Note that n is the number of Authority to Control Wildlife permits, and that applicants could tick more than 
one of the 19 options listed in Table 1. 

 

3.1.2 Landholder survey 
In March 2007, 48 Victorian landholders had a current ATCW permit to control deer species only. 
Of those 48 landholders, 35 were contacted by the telephone and agreed to participate in our 
survey. The surveyed landholders had properties that ranged from a 7 hectare vineyard to a 1700 
hectare merino wool farm; the average property area was 107 hectares. Eighty percent of the 
landholders had an ATCW permit for Sambar Deer alone or Sambar Deer and either Fallow Deer 
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(20%) or Red Deer (26%). The main primary production types for those surveyed were cattle 
(23%), orchards (23%) and vineyards (14%).  

The agricultural products or vegetation that landholders stated were impacted by deer (Figure 6) 
included pasture (n = 8), oats (n = 1), fruit trees (n = 13), grapevines (n = 5), vegetables (n = 5), 
pine plantations (n = 2), native revegetation (n = 10), other trees (n = 5), and flowers and foliage (n 
= 2). The types of impacts claimed to have been caused by deer on the properties were browsing or 
grazing (n = 30), rubbing (n = 11), thrashing (n = 3), trampling (n = 4), pulling, breaking or 
bruising (n = 5), damaging fences (n = 4), damaging netting (n = 2), spreading weeds (n = 2), 
wallowing or digging (n = 1) and creating tracks (n = 1). 

Of the 35 landholders interviewed, 15 were willing to provide an estimate of the cost of the 
agricultural impact of deer: their estimates ranged from $200 to $20 000 and averaged $4600. The 
number of deer killed was seldom known by the landholders because most had an agreement with 
a recreational deer hunter to control the deer on their property. Most (74%) of the landholders 
surveyed incurred no cost for the deer control because the recreational deer hunters provided the 
service without charge. Of the remainder, 14% had purchased firearms and 12% considered costs 
to have been negligible (i.e. ammunition and their own time). Two landholders had invested in 
deer-proof fencing (both orchardists; one for apples and one for lemons) and one landholder had 
spent $240 (8 hours at $30/hour) on a professional hunter to kill deer. The majority of those 
surveyed (66%) considered that the impacts of deer had increased in the time they had been on the 
property, 20% said that the problem had neither increased or decreased, 6% thought the problem 
had decreased and 9% were unsure.  

3.2 Field assessment of the agricultural impacts of deer  
3.2.1 Plantation impacts — Christmas tree (Pinus radiata) farm in Gippsland 
Rodney Corin’s Christmas tree farm near Lakes Entrance was visited on 24–25 September 2007. 
Our interview and inspection revealed antler rubbing and bark stripping on many Christmas trees 
30 cm or more tall, and that nearly all trees less than 30 cm tall had been browsed. Rodney 
indicated that two Sambar Deer had been shot on his property with the aid of a spotlight in June 
2007. No deer species other than Sambar had been seen on the property. He considered that male 
Sambar Deer caused more problems than female Sambar Deer because they damaged trees with 
their antlers (Figure 7), but he also thought that females nibbled on the leaders. Damage had 
apparently occurred at all times of the year. Rodney also had small numbers of lemon and avocado 
trees on his property but, to his knowledge, these had never been damaged by deer. 

Our daylight inspection of the property revealed several deer prints in clay near the forested gully 
on his boundary. We conducted a spotlight survey from 11:15 to 11:50 pm on 24 September: no 
deer or other herbivores were observed. 

The damage shown in Figure 7 is caused only by deer rubbing their antlers on the tree’s stem 
and/or branches (termed ‘antler damage’). We attributed this damage to Sambar Deer because only 
that species had been observed at this property. ‘Bark stripping’ was also observed on a few trees 
(Figure 8), but this damage may have been caused by Sambar Deer or Black Wallaby, or both.  

We assessed deer damage to the Christmas trees in two ways, depending on the height of the trees. 
For trees 30 cm or more tall we counted the number of trees with and without antler damage to 
their main stem (Figure 7) and with or without antler damage only to branches. Of the 530 
Christmas trees 30 cm or more tall, seven (1.3%) had damage only to their branches and 45 (8.5%) 
had damage to their main stem. There appeared to be spatial variation in damage to the trees 30 cm 
or more tall, with the most damage seen closest to a forested gully. For example, 17 of the 25 
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Christmas trees adjacent to the gully had damage to their main stems (68%; Figure 7). There was 
no damage to trees closest to the sheds and house. 

There was no evidence of bark stripping or antler damage on trees less than 30 cm tall. However, 
there was evidence that leaders had been browsed (Figure 9). The browse shown in Figure 9 may 
have been caused by any of the following species: Sambar Deer, European Rabbit Oryctolagus 
cuniculus, Brown Hare Lepus capensis, Black Wallaby and Eastern Grey Kangaroo. We estimated 
the extent of this damage by counting the number of Christmas trees less than 30 cm tall with and 
without the browsing evident in Figure 9. We found that 95% of the 600 Christmas trees less than 
30 cm tall had been browsed. In contrast with the bark stripping and antler rubbing damage to trees 
30 cm or more tall, there was no spatial variation evident in the browsing damage to trees less than 
30 cm tall. Given that rabbit droppings were common among the Christmas trees less than 30 cm 
tall, and several rabbits were seen during the day (but not in the spotlight survey), we suspect that 
rabbits were the main cause of the browsing damage although other species (including Sambar 
Deer) may also have been involved.  

3.2.2 Competition for pasture — cattle farm in Gippsland 
Ken Norris’s cattle farm (20 km from Bairnsdale) was inspected on 25 September 2007. Ken said 
that the only deer he had seen on his property were Sambar Deer, and he considered the Eastern 
Grey Kangaroo and Common Wombat more serious problems than Sambar Deer. Our inspection 
of the property with Ken did not reveal any impacts that could be directly attributed to Sambar 
Deer. Hence it was not possible to use this property to develop a rapid assessment technique for 
the impacts of Sambar Deer on pasture.  

The first spotlight survey was conducted from 11:15 pm to 12:15 am on 25–26 September 2007. 
During the survey we saw three Sambar Deer (two hinds and a calf), four Eastern Grey Kangaroo, 
two Common Wombat and two European Rabbit feeding on pasture in paddocks. The three deer 
were feeding on pasture/clover about 200 m from the State Forest (at the upper right side of Figure 
10). The second spotlight survey was conducted from 12:00 to 1:00 am on 9 November, 2007. 
Four Sambar Deer, five Eastern Grey Kangaroo, seven European Rabbit and one Brown Hare were 
observed feeding on pasture. One other Sambar Deer was observed in the adjacent State Forest. 

3.2.3 Orchard impacts — fruit orchard in Gippsland 
Andrea and Glen Savage’s fruit orchard (20 km from Bairnsdale) was inspected on 8 November 
2007. The orchard included apples, apricots, cherries, nectarines, ornamental berries, pears, and 
plums. Only Sambar Deer had been observed on the property. Andrea indicated that Sambar Deer 
caused damage by smashing branches while feeding on new leaves, flowers and fruit, and thought 
that they showed a preference for apples, cherries and plums but avoided nectarines. Andrea and 
Glen thought that most of the damage on their property was caused by an adult female Sambar 
Deer and that no further damage had occurred after the shooting of such an animal on their 
property about eight weeks prior to our visit. 

Our inspection with Andrea and Glen revealed old smashed branches (Figure 11) that we 
attributed to Sambar Deer because of the height (i.e. over one metre). In contrast to the Christmas 
tree farm (section 3.2.1), we did not observe any antler damage or bark stripping in the orchard. 
Because of the age of the damage (presumably more than eight weeks) and the recent pruning of 
all trees in the orchard it was not possible to develop a rapid damage assessment method for this 
property.  

Our inspection of the property revealed one group of fresh (less than 14 days old) deer pellets near 
the boundary. We conducted a spotlight survey from 10:30 pm to 11:45 pm. Ten Eastern Grey 
Kangaroo and one European rabbit, but no deer, were observed on the property. 
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Figure 7. Antler damage to the stem and 
branches of a Christmas tree, almost 
certainly by Sambar Deer. (M.J. Lindeman) 

Figure 8. Bark stripping on the stem of a 
Christmas tree. (M.J. Lindeman) 

 
 

 

 

 

 
Figure 9. Browsing damage on a small (less 
than 30 cm tall) Christmas tree by unknown 
herbivores. Note the absence of an apical bud. 
This seedling will not recover to become a 
saleable tree. (M.J. Lindeman) 
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Figure 10. State Forest bordering pasture at Ken Norris’s cattle farm. (D.M. Forsyth) 

 

 

 
Figure 11. Branches of this apple tree have been broken (circled), probably by Sambar Deer. 
(M.J. Lindeman) 
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4 Discussion 

4.1 Temporal and spatial patterns in the agricultural impacts caused by 
deer  

This is the first study to document the apparent agricultural impacts of wild deer in Victoria. 
Although deer were considered the cause of a wide variety of agricultural impacts, the most 
common impacts reported were damage to fences, trees, pasture, and fruit, vegetable and nut 
crops. These impacts are similar to those reported for wild deer, including Fallow Deer and Red 
Deer, in lowland Britain by Putman and Moore (1998). Given the different behaviours of the deer 
species in Victoria (Bentley 1998), we were surprised that the types of agricultural impacts did not 
vary more among the four species. Evaluating the economic significance of these impacts was 
beyond the scope of this work, but we note that of the three main types of impacts identified, 
orchard and plantation impacts are likely to be far more important than competition for pasture 
(Putman and Moore 1998; NZ Forest Owners Association 2005; see below).  

Our summary of the reasons given by successful applicants for ATCW permits for deer shows 
strong temporal and spatial patterns in agricultural impacts. There was an increase of about 600% 
in the number of permits issued to landholders to control deer between 2002 and 2007. Substantial 
increases in the numbers of permits issued occurred for Sambar Deer (c. 1200%), Fallow Deer 
(350%) and Red Deer (115%). No more than four permits were issued annually to control Hog 
Deer.  

Given that most permits are issued for Sambar Deer (Table 3), the agricultural impacts of deer in 
Victoria are greatest within their established range (Menkhorst 1995; Moriarty 2004), particularly 
East Gippsland Shire, Murrindindi Shire, Wellington Shire and Yarra Ranges Shire (Figures 1, 2). 
Red Deer cause agricultural impacts in their established range at the Grampians (particularly the 
South Grampians Shire), but few permits for Red Deer have been issued for municipalities in 
eastern Victoria.  

Of particular note is the very large increase in the number of permits issued for Sambar Deer since 
2005 (Table 3). The reason(s) for the increased number of permits issued for Sambar Deer (and 
also Red Deer and Fallow Deer) cannot be deduced from this study, but may include: 

A substantial increase in the distributions and abundances of Sambar Deer, Red Deer and Fallow 
Deer in Victoria. 

Changing environmental conditions (such as the types of agricultural products being grown, or the 
availability of water) resulting in changed behaviour of deer on and adjacent to agricultural 
properties. 

Increased awareness among landholders that an Authority to Control Wildlife permit is needed to 
control deer outside the conditions of a Victorian Game Licence. 

4.2 Field assessments of the agricultural impacts of deer  
We visited one randomly selected property in each of the three main impact types (plantation, 
competition for pasture, and orchard). By chance, all three properties were in Gippsland and only 
Sambar Deer had been seen on each property. Determining whether impacts are caused by deer 
(rather than other species) can be difficult and it was only possible to develop a rapid impact 
assessment technique for damage to Pinus radiata at the farm-forest property. Sambar Deer 
damage Pinus radiata trees by both antler rubbing and bark-stripping (e.g. Douglas 1983; NZ 
Forest Owners Association 2005). Whereas antler damage is distinctive and can only be caused by 
male deer, the Black Wallaby can also strip bark from trees, including Pinus radiata (Waters 
1985). However, whereas the Black Wallaby can strip bark up to 1.0 m Sambar Deer can strip bark 
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up to at least 2.0 m (R. Waters, personal communication).  It proved straightforward for us to 
count the number of Christmas trees that were 30 cm or more tall that did and did not have antler 
damage, and we think it would be simple for other people to adopt this methodology based on 
Figure 7.  

In New Zealand, Sambar Deer cause important economic impacts to production stands of Pinus 
radiata aged 3 to 12 years. For example, 74% of eight-year-old trees in one stand had experienced 
‘moderate to severe levels of damage’ (NZ Forest Owners Association 2005). Pinus radiata stems, 
bark and needles were found in 63% of the 40 Sambar Deer rumen samples from New Zealand 
analysed by Stafford (1997), and pine bark made up 39% of one sample. In contrast, the browsing 
evident on nearly all Christmas trees less than 30 cm tall (Figure 9) may have been caused by 
several species (including deer) but we suspect that it was mostly caused by rabbits. Further work 
is needed to identify the herbivore(s) responsible for the damage, and remotely activated cameras 
could be a useful tool in some situations. 

Although deer would compete with cattle, sheep and other livestock for pasture, many other native 
herbivores (e.g. wombats and kangaroos) and introduced herbivores (e.g. rabbits and hares) also 
eat pasture. Hence we could not develop a methodology for rapidly assessing the impacts of deer 
at the cattle farm. The cattle farmer considered wombats and kangaroos more serious competitors 
with his livestock than were Sambar Deer, and our two spotlight surveys revealed similar numbers 
of kangaroos and Sambar Deer feeding on pasture. Because all of the deer species in Victoria do 
most of their feeding at night (Bentley 1998), spotlight counts of deer may be the most cost-
effective index of the effects of deer on pastoral properties.  

The orchard that we visited had clearly experienced some damage from Sambar Deer (Figure 11), 
but we saw no recent damage (i.e. less than eight weeks old). We did not attempt to develop a 
methodology for rapidly assessing deer impacts on fruit trees because all trees had recently been 
pruned. However, we believe that a useful methodology based on the distinctive pattern of branch-
breaking at heights above one metre (see Figure 11) could be developed for orchards with recent 
damage.  

4.3 How do landholders control deer on their properties? 
Our telephone survey of 35 landholders with permits to control deer provided insight into how 
landholders control deer on their properties. Three-quarters of those interviewed used recreational 
hunters to control deer on their properties free-of-charge. We believe that most of these 
recreational hunters used a spotlight to hunt deer on the property, a practice that is legal provided 
the hunter is named on the Authority to Control Wildlife permit. Only one of the landholders had 
paid a professional hunter to control deer on their property. Deer fencing is probably the most 
effective deer control method but it involves a high initial cost and ongoing maintenance costs. 
Although the two orchardists who had erected deer-proof fences around their lemon and apple 
trees both reported that the fences had stopped all deer impacts, fencing is unlikely to be cost-
effective except for protecting small areas of high-value agricultural products in landscapes 
supporting moderate to high densities of deer.  

As noted above, species other than deer were considered more serious competitors with livestock 
for pasture at the cattle farm we visited in Gippsland, and we suspect that rabbits were more 
important browsers of Christmas trees less than 30 cm tall than were deer. Because the suite of 
herbivores impacting on agricultural properties (i.e. deer, kangaroos, wombats, wallabies, rabbits 
and hares) feed mostly at night, the most effective time to hunt them is at night with the aid of a 
spotlight. Hence landholders can attempt to control all of these herbivores using the same 
technique at the same time. In our experience, Sambar Deer are remarkably less wary when seen at 
night with the aid of a spotlight compared to daylight hours. Moreover, Sambar Deer seem to 
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spend the daylight hours in thick cover but will move to feeding areas at or after dusk. Hunting 
deer with the aid of a spotlight appears to be the most practical and cost-effective method for most 
landholders to control deer on their property, particularly when recreational hunters are willing to 
provide the service at no cost.  
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5 Conclusions 
There has been a very large increase in the number of Authority to Control Wildlife permits issued 
for deer in Victoria since 2002, and most of the increase is attributable to permits for Sambar Deer 
in eastern Victoria. Shooting deer with the aid of a spotlight appears to be the most common 
method of control, although several orchardists stopped damage by erecting deer-proof fences. A 
method was developed for quickly assessing the extent of antler rubbing by Sambar Deer on Pinus 
radiata, and spotlight surveys are suggested as the most appropriate method for determining the 
extent to which deer are competing with livestock for pasture. Further work is required to estimate 
the impacts of deer on orchards, vineyards and market gardens and to estimate the economic costs 
of all impact types. 
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