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S. Höllerl1, B. Stimm1, J. Hummel2, M. Clauss3

Browse provision for captive herbivores: 
design and management of a browse 

plantation

Presented at the Fourth European Zoo Nutrition Conference, Leipzig, 2005

For many zoological institutions, the reliable supply of browse is problem-
atic. Ideally, zoological institutions that keep browsing animals and that 
do not have reliable access to browse guaranteed by third parties, should 
maintain or contract their own browse plantation: 

The Planning Phase (1–2 Years Prior to Planting)

Choice of tree species is a complex decision; due to the high production 
potential, the good acceptance by many animals, and the low associated 
risks, aspen and willows (e. g. Salix viminalis, S. x. smithiana, S. x. dasyclados, 
S. x. helix) are the potentially most useful and suitable tree species. Cu�ings 
can be bought for about 0.15 to 0.20 EUR or recruited from one-year-old 
shoots of established clonal orchards for 0.04 EUR (cost per hectare between 
700–3300 EUR). The length of the cu�ings should be about 25 cm. For most 
of the above mentioned species  soil should be deep (> 30 cm), well aerated, 
eutrophic to mesotrophic and modestly moist to moist. Furthermore the 
site should be plane or only slightly sloped. Heavy soils are ploughed in 
autumn; all soils are harrowed before planting. Depending on the site weed 
control in autumn and/or spring before planting might be necessary.

Establishment of the Plantation (Year 1 and 2)

Under Western-European climate conditions planting is recommended in 
March/April or in October/November. Planting can be done by hand or by 
modified forest planting machines (Tolne, Quickwood). The buds of the 
cu�ings must be oriented upwards. The top of cu�ings should be even with 
soil surface. Proposed stocking density is similar to biomass plantations, 
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i. e. about 10,000 to 18,000 cu�ings/ha. E.g. a spacing of 1 × 0.6 m (16,666 
cu�ings/ha). On former agricultural land the application of fertilizers is 
not necessary because of the sufficient nutrient supply of the soil as well 
as the atmospheric input of nitrogen. Weed control could be necessary 
during the first year of the establishment. This can be done mechanically 
or by means of herbicides. If the herbicides are applied properly they will 
not be detrimental to the quality of browse, as there is more than one grow-
ing season for decomposition. In areas with high deer population fencing 
might be necessary. 

Maintaining and Harvesting the Plantation (Year 3 +)

When the plants are approximately 2 m in height the initial growth is cut 
back to a level of about 5 cm above soil to initiate ample regrowth. The 
application of fertilizers might be important to sustain the nutrient supply 
of the soil. This can be done via synthetic fertilizers, but also manure from 
the zoo animals can be used. In case of synthetic fertilizers a combination 
of different elements is suitable. Harvesting can be done by hand with a 
brushcu�er or by tractor with special harvesting equipment. As browse is 
needed all over the year, ideally cu�ing should be possible throughout the 
year. Yet, only in wintertime harvesting can be done without any damage at 
all. At particular times during the vegetation period, harvesting of browse 
might diminish the viability and regeneration potential of rootstocks. In 
order to minimize damage, harvest should follow a rotation scheme (trees 
that have been harvested during summer are harvested during winter the 
following year and vice versa). 

Estimated Yield

Short rotation biomass plantations of willow in Sweden produce in aver-
age 10–12 tons of dry ma�er (DM) stem-wood /ha/year, this equals about 
20–30 tons of fresh ma�er /ha/year. But these plantations are harvested in 
wintertime. It is reasonable to assume that continuously harvested browse 
plantations have less productivity. Assuming a target total dry ma�er (DM) 
intake of 5–9 kg/d (moose/giraffe) and that a third of this should consist 
of browse, 5–9 kg fresh browse (DM content app. 33 %) per day would be 
needed for one moose/one giraffe, amounting to 1.8–3.3 tons/year. Assuming 
that half of the biomass produced can actually be ingested by the animals, 
one hectare of browse plantation would suffice to provide browse for about 
5 moose or 3 giraffe per year. 

Experiences on the yield of browse plantations harvested continuously 
are still missing from the literature. Given the fact that large herbivores 
such as rhinos or elephants do ingest branches of large diameters, it can 
be assumed that all of the removable biomass will be used in a zoo se�ing, 
with both behavioral and nutritional benefits. 

Evidently, efforts to acquire locally available browse (from gardening 
operations and local forests) should be continued to offer a variety of browse 
species and to keep local browse supply systems established.
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