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Improving soils for planting
At the Arboricultural Association conference 
this year, key themes focused on trees and their 
relation to human health, especially within 
an urban setting. The benefits of trees and 
urban green space are becoming more widely 
recognised, including improvements in human 
physical and psychological well-being as well 
as understanding that trees absorb atmospheric 
pollutants and particulates, and reduce the 
urban heat island effect. 

However, what efforts are being made to promote 
the health of existing trees, and ensure the 
survival of newly-planted trees? The importance 
of applying a specific amendment into the soil at 
the time of planting can have a marked impact 
on tree transplant survival and establishment. 

For this reason several products have been 
marketed towards the arboricultural industry 
to include compost teas, mycorrhiza and 
biostimulants. One of the latest products to 
attract academic and industrial interest is the 
use of biochar.

What is biochar?
Biochar is a charcoal-like product created 
by heating organic biomass in a low oxygen 

environment at very high temperatures that 
often reach 800°c. The outcome of this process 
is a very stable, porous product that can be 
incorporated into the soil as an amendment 
to improve soil structure and porosity, both of 
which make soils a more desirable environment 
for root growth. Adding biochar to the soil at the 
time of planting, or incorporating at the base of 
established trees may also alleviate some of the 
environmental stressors experienced in urban 
environments such as drought, waterlogging 
and high levels of salinity. Similarly the large 
surface area of biochar allows for more water, 
fertiliser and nutrients to be held in the soil, 
improving availability to trees, shrubs and 
plants which is vital in a stressful urban 
environment. 

Bartlett research helping fight  
transplant stress
Using biochar to reduce transplant shock has 
given very positive results to date. Young Horse 
Chestnut trees replanted into poor clay soil 
have shown improvements in tree vitality such 
as leaf chlorophyll content and photosynthetic 
efficiency, of up to 12.5% over two growing 
seasons. These beneficial effects were greater 
when using a more granular biochar form at the 
time of planting compared with a finely ground 
powdered biochar. Further research recorded 

Biochar mixed into the soil  
helps urban trees thrive

(Continuted on page 2)

Recent research by the Bartlett Tree Research 
Laboratory has focused on the potential 
of “Biologicals” as a means of pest and 
disease control. 

The terms ‘fungi’ and ‘bacteria’ are generally 
linked with disease and tree decline however, 
these microorganisms also wage war against 
each other. Agricultural research has shown 
that microorganisms can play important 
roles in enhancing tree defence responses 
and/or be manipulated as a means of 
biological control. We now call these 
beneficial microorganisms ‘biologicals’ and 
view them as a means to ‘fight fire with fire’. 

Combating pests and disease
Over the past few years a number of 
biologicals have been commercially 
registered to aid in horticultural crop 
production. These registered biologicals tend 
to be naturally occurring fungi and bacteria 
that are widespread in soil. They offer great 
potential to combat tree pests and diseases 
of concern world-wide.

As one of the commonest soil fungi on earth, 
Trichoderma is robust and interacts with 
other organisms. Many Trichoderma species 
act as direct biological controls of several 
root and foliar diseases. When applied to 
soil, Trichoderma rapidly colonise roots, 
increasing nutrient uptake, photosynthetic 
rate, yield, and plant growth, as well as 
tolerance to drought stress. This fungus out-
competes pathogens for nutrient resources 
and also produces antibiotic compounds, 
inhibiting pathogen growth. In addition, 
Trichoderma can directly parasitize a wide 
range of tree pathogens such as Armillaria, 
Pythium, Phytophthora, Rhizoctonia, Botrytis, 
and Fusarium. 

(Continuted on page 2)
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photosynthetic efficiency throughout the three week drought period.  A 
similar trend was also found with drought stressed Alders.

Future possibilities of biochar
A major unknown at present is the effect of biochar source material on the 
response of plants. Bartlett Tree Research Laboratories plans to investigate 
biochar produced from woodchip from different hardwood, softwood and 
coniferous species, and its subsequent effects on soil and plant health.

Previous trials carried out by Bartlett scientists in the US, have indicated 
biochar offers unique plant protection properties that would be beneficial 
against many pest and disease problems prevalent in the UK including 
Acute Oak Decline, Honey Fungus and Horse Chestnut Leaf Miner.

New Soil Amendments (continued from page 1)

Biologicals (continued from page 1)

As you can see in these two photos, saplings 
subjected to drought conditions did noticably 
better with the biochar soil amemndment.

similar increases in chlorophyll leaf content of European Beech bare-root 
transplants, by the addition of bamboo biochar or mixed wood chip biochar 
compared to controls. Marked improvements in transplant survival of 
between 24 and 50% were also in soils amended with biochar. 

Current Bartlett Research
Considering the extremes of weather experienced by the UK over the past 
few years, current research is focusing on reducing stress suffered by 
trees during periods of drought or waterlogging. Results have shown a 
biochar based product increased a saplings’ ability to cope with drought. 
90% of cherry saplings retained their leaves after three weeks of drought 
compared to 0% of control saplings. We had similar results with the more 
xerophytic (drought-adapted) species  
Western Hemlock Tsuga heterophylla; during a prolonged  
duration of drought biochar amended trees had 
significantly higher  

Bartlett research shows biochar helps saplings 
survive in drought conditions

Drought control group - no soil amendment Drought test group - biochar soil amendment

Because Trichoderma is highly resistant to the 
attacks of many other fungi and bacteria, as 
well as to a number of synthetic fungicides, it 
is especially compatible with integrated pest 
management programmes. It can be used 
alongside, or in rotation with, plant protection 
compounds to increase their efficacy and/or 
reduce their usage.

Bacillus subtilis has a long history of study as 
a bio-control organism and is commonly used 
by the food industry. It is also registered in the 
UK for the control of Botrytis cinerea on several 
horticultural crop species. Bacillus subtilis 
is regarded as safe for human and animal 
consumption as the vast majority of strains are 
non-toxic, having been consumed by humans as 
part of a number of traditional fermented foods. 

Unlike Trichoderma and Bacillus subtilis based 
biologicals that focus on disease control and 
promoting plant health, Beauveria bassiana 
is a species of fungi, many strains of which 
are entomopathogenic (i.e. an organism that 
can act as a parasite of insects either killing 
or seriously disabling its host). If host death 
occurs, entomopathogenic fungi multiply within 

the insect body releasing spores which can then 
infect more insects. The commercially available 
Beauveria bassiana strain targets a broad 
spectrum of invertebrate pests; including spider 
mites, whitefly, aphids, thrips, and European 
cherry fruit fly. Other entomopathogenic strains 
of fungi tend to be specialized to one species or 
group of insects. Beauveria bassiana is effective 
at all the stages of the insect pest life cycle, 
although direct contact with the target organism 
is required.

Activating plant defences
The Bartlett Tree Research Laboratory has also 
published a number of papers assessing and 
investigating the use of soil amendments which 
don’t directly affect pests and diseases but 

instead activate plant defences. These plant 
defence activators ‘turn on’ the immune system 
of the plant, that can significantly reduce 
symptoms and increase plant survival. Currently 
we are looking at improving the effectiveness 
of Trichoderma for treating Honey Fungus. 
This fungus is a major threat to trees in towns 
and gardens throughout the nation. We are 
also looking to improve current treatments by 
assessing combinations with plant defence 
activators, new eco-friendly compounds such 
as biochar, and other biologicals which have 
become commercially available in recent years. 

Honey fungus growing in cultureApple wounding experiment Phytophthora zoospores observed 
under the microscope.

Some soil ‘biologicals’ work by 
activating plant defences.



No Paper - No Problem!
Its easy to enroll in our paperless programme for 
electronic Tree Tips. Find your 7-digit client code 
in the yellow box on the back page. Then, log on to 
www.bartlett.com/newsletter (select UK), click on 
the registration link and sign up using your client 
number and postal code. If you ever want paper 
service again, just advise us.

Wondering  
About Your Garden? 

Book Reviews
British Trees  
in Colour
by Cyril and 
Charles Raymond 
Har

This is a timeless 
book; beautifully 
illustrated 
with excellent 
drawings and 
clear, informative descriptions. 
The authors show the winter outline of the 
tree, the leaves, summer flowers, buds and 
twigs. A great book for horticulture students. 

A Complete Guide to 
British Trees 
by Paul Sherry

An essential guide to 
every species of tree 
found in the British Isles 
outside of arboretums.

This easy-to-use guide covers the 360 
species of tree that are found in Britain & 
Ireland. Each species is covered in detail 
with information on how to identify, whether 
from a leaf, twig, bark or whole tree, plus 
extra information on where the tree grows 
(including a map), how high they grow, what 
uses the tree is used for and its unique 
history.

Every species is also comprehensively 
illustrated with photographs of every useful 
feature – bark, leaf, seed, flower, twig and 
whole tree.

Native British Trees 
by Andy Thompson

The ancient trees 
of the British Isles 
form a distinct and 
fascinating group - in 
this little book their 
form and character 
are carefully described by 
Welsh border woodsman Andy Thompson. 

With rare early engravings of seeds and 
branches, leaf shapes, typical tree outlines 
and common timber uses, printed on the 
highest quality recycled papers, this is an 
unusual, useful and beautiful book.

The Ash  
The Ash (Fraxinus excelsior) is one of the most 
common trees in Britain, readily distinguished 
by its light-grey bark. The bark is smooth in 
younger trees, then becomes rough and scaly in 
older trees.

Each year bunches of ‘keys’ hang from the 
twigs in great clusters. They are green at first 
and then turn brown as the seeds ripen. These 
clusters remain attached to the tree 
until the succeeding spring.

Ashes prefer moist but well drained 
fertile soil. These trees grow best on 
alkaline soil although they will grow on 
all ground except the poorest and most 
acidic (below pH 5.5) soil. Ash trees 
prefer full or partial sun and can grow 
up to 450m tall. 

It is interesting to note that Ash and Privet are 
the only two plants in England of the Olive tribe: 
Oleaceae. 

There are several pests and diseases that can 
attack ashes; a common one is Chalara ash 
die-back. Springtime is a good time to have your 
Bartlett Arborist apply treatments to suppress 
potential problems, especially Chalara. 

An ash tree showing tell-tale signs 
of Chalara ash die-back. This 

disease is suppressed with the 
application of  insecticide/fungicide/

phosphite treatments.

Call your local Bartlett 
Arborist Representative 
regarding any of the services 
and products mentioned in 
our articles. Our professionals 
are trained in all aspect 
of tree and shrub health 
and can offer advice and 
assessment for optimum 
property management.

Tree Focus-

www.bartlett.com/newsletter


We went off to the industry’s leading training 
provider, Resource Group, for three days of 
intense training. We thought we would be flying 
loop the loops after that but, instead we were 
reciting Civil Aviation Publications and reeling 
at the horror stories and experiences shared by 
our new course-mates, primarily professional 
photographers and documentary film makers. 
Before long, it was very clear why these drones 
should be operated by trained professionals, and 
why the regulations had to be so stringent.  

Both our Bartlett pilots passed the ground school 
and are now well on the way (all being well) to 
gaining the Permit to Fly from the CAA. It may 
not be long until Bartlett Tree Inspections can 
be undertaken with the help of drone technology, 
watch this space and keep your eyes in the sky!

In the UK, the drone world is literally taking off! 
Drone sales experienced record levels during 
the lead up to Christmas 2014. Regarded as the 
must have tech toy of 2014, units were flying off 
the shelves in retail stores. 

In the summer edition of Tree Tips, Ian Barrow 
wrote about the development of Bartlett’s own 
quad copter shortly after getting off the ground 
to inspect trees in the Queen’s gardens without 
having to bring in climbing crews. Since then, 
the technology has advanced at a rate of knots 
and the legal regulations and requirements 
have been desperately trying to keep up with the 
pace. 

Shortly after Bartlett’s drone – a small quad 
copter fitted with a camera – got up in the 
air we recognised that a commercial need for 
this technology exists within the arboricultural 
industry. 

According to UK law, to operate drones in UK 
airspace commercially we must first become 
licensed by the Civil Aviation Authority (CAA). 
So, the first hurdle we faced was the necessity 
to become licensed, this would be achieved by 
obtaining our Permit to Fly. 

Unmanned Aerial  
Vehicles in Arboriculture by J. Banks & J. Percy-Lancaster

DRONES IN TREES

Bartlett’s trained pilots will be able to conduct 
tree canopy inspections from the ground. 

A quad copter flies over  
the tree canopy capturing images  

for the arborists.

Bartlett recognised a use 
for drone techonology in the 
arboricultural industry
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