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Recording protocol — Pinus sylvestris Tree

Note on selection of trees to record __: Every tree is welcome, but please try to target:

1. Five trees at a location (if you cannot manage five, any number will do, all the way down to
only one, but five is best!). Please, avoid sampling adjacent trees.

2. Trees that have seeded and grown naturally (again, if you are uncertain of the origins of your
tree, any record is better than none).

3. Trees that you can label or mark permanently, in case you or someone else need to find the
tree again to take additional measurements or for a second recording.

For each tree please record as many as possible of the following traits. We prefer to have
complete records but as some traits need more time and specialization to measure, you can
also limit your recording to those traits you can measure readily. We also would like to have
records of the same tree at different time periods: you can add multiple records for the same

trees using the * Add a new record for this tree " option on the data entry webpage.

1. Date of record: date on which the observation is made. This field is mandatory.

2. DBH (cm): Trunk diameter at 1.30 m, i.e. approximately at an adult’s breast height. If tree has
more than one trunk, please measure all of them and record the average (but try to avoid
trees with many small trunks). Note that tree is multitrunk in Notes. If the tree is leaning,
measure DBH perpendicular to the tree trunk. You can measure DBH in two ways: 1/ using a
calliper, in which cases you would need to measure two perpendicular diameters and take the
average; 2/ alternatively, measure the circumference of the tree and compute the diameter
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special cases see https://en.wikipedia.org/wiki/Tree_measurement#Girth.

3. Height (m): Height from ground to tallest part of the crown, ideally measured using a
clinometer or a telescopic measuring pole (for short trees). In the absence of measuring
equipment you can provide a rough approximation by comparison with a person of known
height. For that, it is better to make an estimate a short distance from the tree. For more
details, a graphical representation and special cases see
https://en.wikipedia.org/wiki/Tree_measurement#Height.

4. Crown size (m): Crown size is a measure of the footprint or plan area of the crown of a tree
expressed as crown width. The simplest (but less precise) estimate of crown size is to take
the average of two perpendicular diameter measurements across the crown, with the first
measurement made along the longest axis of the crown from one edge to the opposite edge.
A better estimate is obtained from the average crown width determined by the average of at
least four crown radii (the more, the better), multiplied by two. For more details, a graphical
representation and special cases see
https://en.wikipedia.org/wiki/Tree_measurement#Crown_spread.

5. Stem form (class): Stem form is measured using a categorical classification based on
straightness and verticality. Trees with unusual stem form are not included in the cases
described below, if this occurs please add a description of tree form in Notes.

Class A: Straight and vertical stem with single dominant leader.

Class B: Slightly arched (without inflection) or leaning trees, often without full apical
dominance.

Class C: Poor stem straightness or heavy leaning, often with one or more forks or whorls.
Class D: Crooked tree. Sinuous stems with at least one inflection. Fully leaning trees.

6. Bark thickness (mm): Bark thickness is the thickness of the part of the stem that is external
to the wood or xylem, including the vascular cambium. Please provide the average of 5
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random measurements of bark thickness at 1.30 m (i.e. same height as DBH) using either a
small calliper or ruler (if the bark can be detached without damage for the tree), or with
specifically designed bark gauges (see http://wiki.awf.forst.uni-
goettingen.de/wiki/index.php/Bark_thickness).

Number of fruits (units):  Cones (the conifer structure equivalent to a fruit) are counted from
the ground using binoculars. Please, provide the average of three rounds of counting. Each
round of counting consists in the number of cones that you are able to count in 30 seconds.
Take care to count only mature (brown) and closed cones, i.e., those that contain seeds, and
not immature (green) or open cones that have already dispersed them (open cones often stay
on the branch for several years after seeds are dispersed).

Seed mass (g): Seed mass is the oven-dried mass of an average seed. To estimate seed
mass, collect 10 mature cones and place them in a dry paper bag; place the bag in a warm
place until cones have opened, then shake out all seeds and mix thoroughly so seeds from
multiple cones are mixed. Select 100 viable seeds (if in doubt about viability, place seeds in
water and remove any that float). Remove seed wings. Then dry the seeds at ~80°C for at
least 48 h and weigh.

Flowering: If you do the tree monitoring during spring time when the pines flush, we
recommend to record the stage of development of the sexual and vegetative buds.
Concerning the development of the sexual buds, monitoring will be limited to the male
flowering (i.e. production of male strobili) as it is easier to be observed from the ground by eye
or using binoculars. The following stages can be recorded (Gomary et al. 2000 Forest
Genetics):

Stage 0: the buds are still dormant

Stage 1: developing buds, closed in integuments

Stage 2: male strobili are yellow and fully developed, most pollen is shed
at this stage

Stage 3: male strobili are brownish, only weak pollen shedding

Stage 4: dry and brown male strobili, no pollen is shed at this stage

In most cases, a given tree may exhibit variation of male flower development. In such case,
record the stage that is the most frequent

Bud flush: Bud flush or bud break is the first evidence of active growth resumption in the
spring. As for flowering, we recommend here to record the stage of development of the buds,
when you visit the tree in spring time.
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Stage 0: the buds are still dormant

Stage 1: Dormant bud in winter state

Stage 2: Bud lengthens to finger-shape

Stage 3: Scales open at base showing green tissue underneath
(highlighted in the picture). Otherwise, all growth is encased by bud
scales.

Stage 4: The tip of the bud swells further in diameter and the scales are
forced open revealing some green underlying tissue or white tips of new
needles visible (like teeth). Bud scales definitely disrupted, but white tips
are flat against the bud.

Stage 5: White tipped or green needles clearly emerging through scales.
At least one of the white-tipped very young needles should be elongating
and growing away from the stem of/long-axis of the bud.

Stage 6: Identifiable needles present, emergent along the entire length of
the bud and not covered by any scales. Shoot has a ‘bottle brush’
appearance at this stage.

Stage 7: Needles fully emerged and separated into pairs. Next year’s
terminal bud formed and clearly visible.

As for the male flowering, record the stage that is most frequent  in the canopy of the tree.
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SLA, Specific leaf area (cm?/g):  Specific leaf area (SLA) is the one-sided area of a fresh
needle, divided by its oven-dry mass. Please, provide the average value from 10 needles.
Collect the needles from sun-exposed branches. Ideally, take a full branch to the lab for
processing. Needles should be young but fully expanded, healthy and hardened. Leaf area
can be estimated by scanning the fresh needles and using an image processing system (e.g.
ImageJ, or Easy Leaf Area http://www.plant-image-analysis.org/software/easy-leaf-area).
Oven-dry mass is obtained by drying the needles at ~80°C for at least 48 h.

Foliar damage (%) : Please record needle damage regardless of the cause of the damage.
Provide the average value from 10 needles. Collect the needles from sun-exposed branches.
Ideally, take a full branch to the lab for processing. The percentage of damage can be directly
estimated with a ruler or a more accurate estimate can be produced by scanning the needles
and using an image processing system to measure affected surface (e.g. ImageJ, or Easy
Leaf Area, see above).

Tree age (years): Age determination is very important to compare trees growing in different
environments. In conifers, such as Scots pine, you can estimate tree age by counting whorls
(see, e.g. http://articles.extension.org/pages/33763/tree-growth). When counting tree whorls,
please notice that one year's growth may have been lost due to insect attack or that in some
years trees undergo two growing phases separated by a resting period (often the first growth
is larger than the second). If the tree is big and has lost its lower branches (self-pruning), then
to estimate total age, it is necessary to add to the whorl count the time taken to grow to the
first whorl still present. To do this, observe as many young trees as possible in the
neighbourhood of the tree being recorded and produce an estimate of the time they took by
averaging their whorl counts to the height of the first whorl still present on the recorded tree.
In big trees, an alternative (and more accurate) method is to use an increment borer (see
https://en.wikipedia.org/wiki/Increment_borer). This will take a small cylinder sample (a core)
from the tree bark to the pith (tree centre). From this core, the number of tree rings can be
counted providing a good estimate of tree age at the height the core was taken. As in the
case of whorl counting, to estimate the total age of the tree, you must also add the number of
years that it took to reach the height at which the core was taken by observing young trees
growing in the proximity of the tree being recorded. Please seek landowner’s permission
before coring any trees, and do not do so unless confident of the method.
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