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1. Introduction

1.1.1 This document sets out extracts from Modern Arboriculture, Up by Roots &
Applied Tree Biology which is referred to in Response to Question 3.1.15 in the
Applicant’'s Comments to Interested Parties D10 Submission (documents
reference TR010030/9.117) at Deadline 11.
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2. Books extracts

2.1 Shigo A.L (1991). Modern Arboriculture. Shigo and Trees.
Section 25 Sapwood, Heartwood.

MODERN
| ARBORICULTURE
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11CA!

es usually irhart a color darker than sapwood to't €
a mechanical support function as the core of st
ted to form boundaries. Heartwood will discolor.
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2.2 Up By Roots. Healthy Soils and Trees in the Built
Environment. International Society of Arboriculture Page.73.
Essential Plant Functions.

Healthy Sonls/and J!r‘é'e{es In the ';'u ||t Env1r0nment

y

»
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CHAPTER 5 Tree Biology * 73

ESSENTIAL PLANT FUNCTIONS
The two essential life functions of a tree are

« Photosynthesis, the production of the needed chemicals for growth processes.

« Respiration, the use of those chemicals in growth and decay.

During photosynthesis, the plant stores energy in the sugar molecules it makes. Dur-
ing respiration, the plant releases that stored energy as it uses the sugar molecules or

when they decay.

Photosynthesis combines water and carbon dioxide in chlorophyll cells energized by
sunlight to produce sugar and oxygen and storing energy. Respiration uses those mol-
ecules and oxygen to change the sugar molecule from one form to another, releasing

energy and producing excess water and carbon dioxide.

Photosynthesis creates and stores sugar reserves as sequestered carbon-based mole-
cules over the life of the tree. Respiration decays those reserves, continuing to release

carbon long after the tree has died.

Photosynthesis
Photosynthesis can be seen as a fairly simple process of tearing apart and
then recombining CO, from the air and water, using the energy of the sun
to make sugar and oxygen.The tree uses the sugar and the oxygen goes
back into the atmosphere. Life on earth could not exist without that excess
oxygen, which comes from organisms as small as single-cell algae in the sea
to the grandest of trees. All other non-green organisms reap the benefits.
Figure 1.5.5 shows a simplified model of the photosynthesis process. It is
pmbdﬂ.y not necessary to know how many C’s and H's move through the
design a landscape, but a simple understanding of this
all life functions should be within the vocabulary of people
on it for the success of their work.
three elements, O, H,and C, actually show up in the final
it so important to have all those other elements we
us chapter? As these simple sugars move through

mperature is above 40°E

in the wood of a tree, but it is in the leaf helping with

restricted to the leaf. There is a great deal of chloro-
‘can see it as a green tinge on the wood when the stem
/1l produces as much as 20 percent of the tree’s sugar

Figure 1.5.5. Photosynthesis.
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2.3 Hirons, A & Thomas, P (2017). Applied Tree Biology. Wiley
Blackwell. Page 147.

APPLIED

ANDREW D. HIRONS | PETER A. THOMAS

WILEY Blackwell
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Tree Roots | 147

Function

Metabolism
to
turnover

Tissue
chemistry

Figure 4.5 Root cross-sections of Norway maple Acer platanoides, showing a typical pattern of

| ot diameter and secondary (woody) development with increasing root order. Notice that
cond-order roots have little or no secondary development, and first- to third-order roots still
act root cortical cells; fourth- and fifth-order roots have lost all cortex and instead have

‘ Triangles depict simplified patterns of root function (absorptive and transport

 traits (respiration rate per gram of root; lifespan; total non-structural carbohydrates

r aspects of tissue chemistry) with increasing root order. Root function may not change
upon the trait and species. It is also worth noting that despite their recognised
function, many aspects of tissue chemistry (including cellulose, suberin and

are not well studied, and patterns of root function with root order may vary across
ormack et al. (2015). Reproduced with permission of John Wiley and Sons.

th and fifth orders) are predominantly involved with conduction
chorage and storage of carbohydrates, but will also be able to take up
135@)5 of fine and coarse roots lead to different life expectancies of
thin a single root system. Coarse roots usually increase in diameter
to improve their ability to conduct water, their biomechanical
resistance to decay. As a result, they may persist for years, dec-
wries. Conversely, the highly dynamic fine rooF system, partigularly

- roots, rapidly proliferates within resource-rich pa’fches until they
point the roots rapidly die off, whilst, elsewhere in the root sys-
qu be growing. This fine root turnover can result in an individual

few days. In temperate trees, the media'n fine root hfespan has
een 95 days in aspen Populus tremuloides to 1?36 da}'s in white
s results in quite different fine root surv!vorshxp profiles
in aspen, just 30% of the fine roots survived longer than
ite oak 80% of fine roots survived longer than 200 days
It is also clear that some of the higher-order fine roots may
i -ularly in regions where there are less marked seasonal

v and soil temperature.
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