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1. INTRODUCTION

In order to collect clean and healthy seed of trees of good quality in reasonable amounts, it is often
necessary to climb tall trees with long boles instead of just collecting the shed seed or fruit from
the ground.

Climbing trees to collect seed must be safe and still allow the seed collector to work efficiently in
all parts of the crown. This Technical Note gives an overview of available equipment and describes

the basic techniques used in tree climbing, It is divided into two parts:

Part one gives a review of types of climbing equipment and terms used. Part two describes possible

techniques and gives notes on security and training.
Notes on training in tree climbing and an example of a schedule are given in Appendix 1.
A list of addresses of suppliers mentioned is presented in Appendix 2.

DFSC Lecture Note C-4 on Seed Collection gives a review of other seed collection methods and
types of possible equipment, e.g. seed collection from the ground.

When trees are climbed for seed collection, it is imperative that safety equipment is used. The
equipment and techniques used should in a simple and secure way eliminate any possibility of fal-
ling down. It is the responsibility of the person in charge of seed collection that the safety equip-
ment is used and maintained, and that the tree climbers understand and master the appropriate

climbing techniques, allowing the climber to work safely and efficiently in the tree.

The correct safety equipment mostly increases the production of the climber; e.g. when the climber
is securely positioned with ropes connected to the climbing belt, it allows him to collect with two
hands without having to use one hand to prevent himself from falling down. The correct climbing
equipment may also give the climber access to trees from where seed could not otherwise be col-
lected, e.g. very tall broadleaf trees with long straight bole.

This Technical Note is not a manual in tree climbing techniques. It should be used as a reference
and reminder for those who have attended a tree climbing course and those who are planning to

purchase equipment e.g; for a forest seed bank.

Do not try to teach yourself tree climbing from the following note. Tree climbing involves a
lot more skill and knowledge and should always be supervised by an experienced instructor.



PART |: CLIMBING EQUIPMENT

The following is a survey of some types of equipment available for seed collection. The survey
primarily mentions types of equipment for collection from standing trees by climbing as collection
from the ground is generally done with locally produced equipment. For each type of equipment
there may be more than one make available on the world market. Generally only one example from
each type is mentioned. The equipment mentioned in this note is generally equipment that Danida
Forest Seed Centre (DFSC) knows and can recommend; the equipment is used in Denmark and/
or by tree seed projects with which DFSC cooperates. Similar model s can be found, and it will for
some equipment be an advantage to find a local supplier in order to be able to renew and maintain

the equipment.

The equipment mentioned is part of a database of equipment for seed centres being compiled at

DFSC. DFSC would be very grateful for any recommendations on equipment, materials and methods.

For each item the following is specified:

. The name of the item followed by an 8-digit number which is the item’ s database access-
number (e.g. 1101011417). It indicates equipment group (in this case ’seed collection’) 1 item
number within the group 1 supplier number.

. Specifications of the item.

. Remarks on the use and suitability of the item, optional equipment etc.

. The number and name of the supplier, price, and year of the latest updating of the informa-
tion.

In appendix 2 there is a list of addresses of the suppliers mentioned.

The typical equipment for a tree climber is illustrated in

figure 1:

- Asafety belt or hamess

- The following items made from three stranded 12
mm nylon rope:
- One lifeline with a minimum length of double
the working height; depending on climbing method eye
spliced at one end and heat sealed at the other, or eye
spliced in both ends.
- 2 strops of e.g. 2 and 3 m length with eye

splicings at both end s

- One or two spliced prussic loops

- 3to 6 carabiners

- Climbing spurs

- Sectional scaling ladders

- Collection tools depending on species and
collection method, e.g.:

- Hookstick with 11/2-3 m long handle and strap

- Cutter with 3-4 m long handle

- Strong and comfortable boots and clothes to
protect the body

- Safety helmet or hat to protect the head. Ground
crew should always wear helmets

- Picking bags, baskets or sacks

Firure 1. Typical climbing equipment
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Figure 2. Names of equipment parts.

2. PERSONAL EQUIPMENT

2.1 Belt or harness

Original safety belts for pole climbing go around the waist of the climber and are equipped with
two D-rings for fastening the strop around the pole. If the belt is to be used for tree climbing, it
should also consist of a saddle with two D-rings. The D-rings of the belt are used when the strop
around the tree is at waist height, i.e. when climbing the bole. The D-rings of the saddle are used
when the fastening point of the strop or life line is above waist height, i.e. when climbing and work-

ing in the crown.

[tem: 125/01/201  Belt, Tree surgeons
specifications:  cat. no. HRW59

Richmond/Willans Tree
Surgeons Belt

Remarks: One of the best climbing belts
available

Supplier: 201 Michael Richmond

US$ 177/pe (1996)

Figure 3. Climbing belt.

Safety belts with suspension rings at or just above waist level are not safe as means of arresting a
fall. They permit rotation of the body on impact; the body can fall out of the belt and unacceptable
loads can affect internal organs. Therefore accidental fall distance should be limited by anchoring

safety line or strop above D-rings and avoiding slack lines and strops.

Full harnesses have alternative high and low suspension points. Using the high suspension point
reduces the rotation of the body when arresting a fall but also prohibits the use of some climbing
techniques. Some tull harnesses are also officially approved for use as fall arrest harnesses.



[tem: 125/02/201  Full Harness.

Specifications : cat.no.HWS, Willans type 1'20.

Remarks : The type 1'20 has an alternative high and
low suspension point. Both sets of triangles
must be joined by a carabiner. The 120 is
not a fall arrest harness. Smaller or larger
harnesses are available to special order.

Supplier: 201 Michael Richmond, US$ 208/pc (96).

Figure 4. Full harness.

Although belts and hamesses are approved, there are great differences in comfort and efficiency
in use and thereby productivity of the climber. Durability under harsh conditions should also be
considered. E.g leather does not last long under humid tropical conditions. Different makes should
therefore be evaluated before larger purchases. DFSC has not tested any approved fall arrest ha-

messes under working conditions.

2.2 Ropes, strops and loops

Collection in a tree is commenced by climbing to the highest branch that will carry the weight of
the climber. This branch is used as an anchor point for the life line during the rest of the work
in the tree as a high suspension point greatly increases safety. During descent the anchor point is
maintained. The life line should therefore have a length that is at least twice the length from the

anchor point to the ground.

If the tree is very tall the lifeline will become too long and heavy. In these cases two shorter lifeli-
nes can be used where the first lifeline is left ready for immediate descent at a point no lower than
the second lowest green branch that will carry the weight of the climber. The second lifeline is
then used during collection in the crown with an anchor point at the highest branch that will carry
the weight of the climber. The second life line should have a length that is at least twice the length
from the anchor point to the other line’s suspension point. The first life line should have a length
that is at least twice the length from the second lowest branch to the ground. It is important that
the climber at all times has an easy and quick way of descent without having to establish new an-

chor points in case he should be bitten by a snake or attacked by bees or wasps.

The rope used for life line, strops and prussic loop should be three strand rope for easy and effi-
cient splicing of eyes and prussic loops. The strands of the rope should also be so firmly laid that
rope end does not rotate, loosen and create kinks and knots when the climber descends with the
prussic knot around the rope. Good quality nylon rope is very elastic, it can increase in length up to
50% before breaking. The 12 mm nylon rope suggested below has a breaking force of 3000 kg. Pet-
sons with a body weight below 50 kg may use the same type of rope 10 mm in diameter.

Strops are usually made by splicing eyes at the two ends of a length of rope. Each climber usually
uses two strops of different length. The long one should have a length a little more

than the circumference at breast height of the trees commonly climbed. The short one should be

e.g. 1/2 - 1 m shorter.



[tem: 125/04/201  Climbing rape.

Specifications:  Type HN, three strand, 12 mm, 3000 kg,
200 m.

Remarks : Good rope for lifeline, safety strops and
prussic loops. Each climber needs double
length from graund to anchor point + 5 m.
The rope is cheapest in 200 m rolls, but
can be bought in lengths with heat sealed
and soft eye spliced ends, as strops and as
prussic loops. !

Supplier: 201 Michael Richmond,

US$ 320/200m (1996).
Figure 5. Items made from rope.

In some countries pole strops are used instead
of strops made from the same rope as the

life line. The length of pole strops is usually
adjustable, but it may be difficult to adjust the
length of a pole strop in use. When spurs are
used for climbing, pole strops have the advan-

tage of being stiffer but this is a disadvantage

when working in the crown. Figure 6. Pole strop.

The prussic loop should always be made from the same diameter and quality rope as the life line
it is going to be used on. It should have a circumference of about 110 cm; not too long, but long

enough to be used when the climber walks up the bole using the life line (see page 33).

2.3 Carabiners

Carabiners (or clips) are used for fastening the lifeline, strops and prussic loop to the belt or har-
ness. It is essential that the gate of the carabiner is either a screw-gate or twist-lock (screwlock or a
snap-lock). The carabiners should have a breaking strain of approximately the same as the rope, i.c.
3000 kg (30 kN). It is an advantage if the different carabiners have different colours or shapes to

avoid confusion and accidental opening of the wrong carabiner.

The necessary number of carabiners for each climbing set depends on technique and type of

belt or harness used. Normally 5 is sufficient when a belt like the one illustrated in figure 3 is used,
e.g. two rope strops with two twist-lock carabiners each and a lifeline with prussic loop using one
carabiner with screw-gate. When a full harness like the one illustrated in figure 4 is used, the triang-
les for the high and low suspension point must also be joined by a carabiner. The climbing crew

should also have some spare carabiners.

ltem: 125/03/201  Carabiners.
Specifications: 2500-3000 kg offset D-shape.

Remarks: Each climbing set should be equipped
with min. 5 carabiners. It is an advantage
if one has a screw lock and 4 have twist
locks, and all have different colours.
Order e.g. 2 pc cat.no. HCK4 2700kg,
Alu offset D twistlock,
2 pc cat.no. HCKS 3000kg, Alu offset D twistlock,
| pc cat.no. HCK2 3000kg, Alu offset D screwgate,
+ e.g. 2 spare carabiners for each climbing set.
Supplier: 201 Michael Richmond, Approximately US$ 14/pc
depending on type (1996).

Carabiners can be bought in mountaineering shops (where they are

called snap rings, clasp rings or carabiners). They should at least be

tested to a load of 2000 kg and be easy to work with.
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2.4 Boots, clothing and gloves
Boots and clothing should be bought locally as they should fit the climber.
Boots should be strong and durable. When spurs are used, the boots should have a deep heel so

that the spur does not slip out behind the heel. The boots should also be long enough to protect
the ankle from the shaft of the spur. When sectional ladders are used,

some climbers prefer strong shoes with a stiff arch to obtain greater Lol I

mobility in the ankle while climbing in the crown. I

Clothes should be strong, comfortable and well fitting. They should f ';
protect the body and not be liable to get caught in branches etc. Usu- ! '
ally overalls of strong cloth are suitable.

Gloves are usually necessary for climbing. Nylon gloves with rubber

knobs welded on are in most cases sufficient but leather gloves may

in some cases be necessary, e.g. in thorny trees.

2.5 Helmet

A safety helmet or hat to protect the head is also necessary. Hel-
mets should not have a bent up rim or other construction details
that can be caught by branches and twigs. The helmet should
have a comfortable chin strap that will prevent the helmet from
falling off.

Ground crew should always wear helmets.

2.6 First aid kit

A climbing crew should have a well-stocked first aid kit at the climbing site at all times. When using
spurs, each climber should carry a compress bandage and know how to use it to stop arterial ble-

eding.
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3. GETTING INTO TRE CROWN

Once the crown is reached, climbing is usually done using the branches and the above mentioned
equipment. If the lowest green branches are so high above the ground that a rope cannot easily be
thrown over them, or if there is a long distance between the branches in the crown, some of the

following equipment for getting into the crown will also be necessary.

Sectional scaling ladders, spurs, and, more seldomly, the tree bicycle, use the bole of the tree as a
means of access to the crown. Other equipment like general purpose ladders, the advanced line

technique and working platforms give direct access to the crown.

The choice of type of equipment used to gain access to the crown will depend on many things;

e.g. species, age and form of trees, accessibility, size and topography of stand and size of crop to be
collected. If the stand is far away from roads, it will be necessary to use portable lightweight equip-
ment like spurs or advanced line technique to gain access to the crown. If the stand consists of a
hardwood species with thin bark and the trees are used for collection every year, spurs should not
be used as they damage the trees too much. If seed is collected in seed orchards on level ground

with good road access, a working platform might be worth considering.

3.1 Sectional scaling ladders

Generally the following two types of sectional scaling ladders are used: the steel tube ladder and the

aluminium ladder.

The advantage of aluminium is that it is lighter (the aluminium ladder mentioned below weighs 1.66 kg
per metre, whereas the tube ladder mentioned weighs 1.84 kg/m). Whether an 18 metre sectional
scaling ladder weighs 30 or 36 kg is in many cases not that important as it, together with ropes and
collection tools, generally is too much to carry any considerable distance. Sectional scaling ladders

are therefore normally only used in stands with road access.

The disadvantage of aluminium is that the material is softer than steel and that dents and bends
that have been straightened out may rapidly reduce the strength of the material. The advantage of
the steel tube ladder is that it is more practical in use: it is easier to manoeuvre between branches in
the crown, and the steel tube is more flexible than the aluminium frame thus being able to follow a

curved stem.
Metal ladders should never be used close to power transmission lines.

All sectional scaling ladders need a foot or ground piece or section that rests on the ground to in-

crease stability and avoid dirt being pressed into the female insertion piece of the section.



Extra foot pieces increase the flexibility of the sectional ladder: it may be used as one long ladder,

or as two shorter ones.

ltem: 122/01/417 Sectional ladder, pipe type.

Specifications:  Standard is 181/2 m in 7 sections and ground piece; weight 36 kg.

Remarks : The 7 sections are three 3.15m sections and four 2.25m sections.
The ladder needs IOstraps for securement to the stem. A set of
spare straps is recommended. 1.75 m straps US$ 16/pc (95). An
extra ground piece gives the option of dividing the 181/2 m into
two separate ladders US$ 61/pc (95).
Box for one ladder 0,6 m3, US$ 116 (95). Box for two ladders 0.8
m3, US$ 133 (95). Sven Albertsen, US$ 960/set of 181/2m (95).

Supplier: 417 Sven Albertsen,, US$ 960/set of 182 m.

[tem: 122/02/004  Sectional ladder, Aluminium.
Specifications:  Cat.no. 91077, Swedish Sectional Cone Picking Ladder.
Remarks : Ladder sections are 3m (10’) long, weigh 5kg (11 Ibs),
and join together in male-female fashion.
Order ladder feet (ground piece) cat.no. 91076
separately US$ 47.50 (95).
Supplier: 004 Forestry Suppliers Inc.,
US$ 295/3m section (95).

Figure 11. Sectional alumininm ladder .



In FAO?’s Forestry Equipment Notes
A. 49.66 from 1966 a method for tree
pruning using only one ladder section,
a platform and an ’ elevator’ was descri-
bed. It has been mentioned in various
literature but DFSC is not aware of its

use for tree climbing for seed collection
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The rnajor disa dvantage of s purs is Figure 12. From FAOY Forestry Equipment Note A. 49.66,1966

that they damage the tree when the

gaff penetrates the bark. Coniferous species generally quickly close the scar left by the gaff with
resin thus preventing fungus attacks from spores deposited in the wound. But repeated use of spurs
in the same coniferous tree, e.g. collection every year, is not recommended. The use of spurs in
broadleaf species presents the same problem, but the scar is generally open for fungus attacks lon-
ger before it is healed. In addition to this, the bark of broadleaf species is generally thinner, and the
wood harder, thus increasing the possibility of the gaff slipping, which is quite unpleasant for the

climber and creates large wounds on the tree.

There is a wide range of spurs on the market. Many spurs were originally designed for pole clim-
bing, and have not been propetly redesigned for tree climbing. Choosing a good design greatly in-

creases safety and productivity.
The following details are of importance:

Boots used with spurs should be strong, durable and have a deep heel so that the spur does not
slip out behind the heel. The boots should also be long enough to protect the ankle from the shaft
of the spur. The shaft should be shaped so that it does not touch the knob (malleolus ) where the
shinbone joins the ankle, see figure 8.

The length of the shaft should be adjustable to fit the length of the climber’s shinbone so that the
pad and upper strap can be placed immediately under the knee without hampering the mobility of
the knee or giving an awkward feeling in the hollow of the knee. The pad should preferably be L-
shaped.

The foot-rest and the lower strap should be constructed so that it is comfortable to stand on when
the lower strap is tightly buckled. It is necessary to buckle the lower strap tightly as the foot-rest
must not slip out of the arch of the boot when the gaff is pulled out of the tree.




Straps are often made of leather. In hot humid conditions leather can decay losing all its strength

without visible defects. Nylon straps are therefore preferred.

The idea is that the gaff penetrates the bark of the tree until the slightly angled off tip of the gaff

rests on sapwood. The gaff should therefore be triangular in section with a sharp edge towards
the tree. The length of the gaff should be sufficient to reach the wood through the bark. If, on the
other hand, the gaff is too long, the foot will be placed further out from the tree and it will become

more difficult to keep the balance. Long gaffs also have the disadvantage of being easily damaged

by stones etc. if the spurs, against advice, are worn while walking on the ground. Many makes of

spur have replaceable gaffs. Gaffs of different lengths can usually be ordered together with these

spurs enabling them to be used on a wider range of species.

Two makes of spurs are shown below. We consider the BasWin spur to be the best (and most ex-

pensive) currently available. If your budget is low and you are trying alternative models, you could

consider buying one pair of these to serve as a refe-

rence.

As many tree seed banks have limited funds of foreign
currency, the other model shown is a spur developed by
DFSC for local production.

[tem: 121/01/201  Spur, Bashlin.
Specifications:  cat.no. HBA, forged light alloy adjustable shanks.
Remarks : The best spur available.
Even though the length of shank is adjustable
it may be a little long for some legs.
Gaffs are replaceable. Specify length of gaff;
or thickness of bark it must penetrate
(standard gaff length 4.13 cm, extra long 6.7 cm).
Gaff in parrot beak design, triangular section.

Supplier: 201 Michael Richmond, US$ 347 / set (1996).

Figure 13. BasWin spurs.

SPUR
Model DFSC
Schaft can be cut 1o fit langth of shinbone.
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ltem: 121/02/416  Spur, home made. ° j — @
Specifications:  DFSC model, flat spring iron shank. i i —
Remarks : Easily locally reproducible model. = i -
Model can also be bought at supplier. Specify maximum ° H
length from bottom of boot to 7 cm under knee bone and ° H =
length of gaff or thickness of bark it must penetrate. ° 3 —
Supplier: 416 CMC Automation, US$ 118/set 19(93). LI "H AL
o H —
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Figure 14. Spur, DESC model



3.3 Tree bicycles (Swiss Tree Grippers or Baum Velo)

The Tree Bicycle was formerly used in many coun-
tries. It can be useful if sufficient pruning has been
carried out so that the steel bands of the bicycle can
pass freely along the bole to the lower part of the

living crown.

The fact that the Tree Bicycle requires a clean bole,
that it is mechanically more complex than most al-
ternatives and requires maintenance, and a price of
about 2000 US$ per set (1995) has reduced its use,
but it can still be bought e.g. at supplier 004.

Figure 15. Tree bicycle.

3.4 Advanced line techniques

The advanced line system is a method of gaining access into the canopy of trees without the use of

spurs and ladders. The system is described in detail in Technical Note nos. 7, 23 and 31.

In the advanced line technique a thin line is thrown, or
shot, over a branch in the crown.

The line is then used to pull a thicker intermediate line
over the branch, which, in turn, is used to pull up the
working rope. The intermediate line is omitted when the
initial line is thick enough.

The working rope is then used to gain access to the
crown. There are several ways of doing this: the rope
may be climbed directly with the help of mountaineering
ascenders (see Technical Note no. 23), the rope may also
be used to position a life line that is climbed as desctribed
on page 33, or the rope is used to position a rope ladder .

The working rope can also be used from the ground
simply to shake branches and dislodge fruits, or for cut-
ting branches using a flexible saw (see 4.5), or for guiding
the tree during felling.

It is possible to throw the initial line by hand up to a

.

Figure 16. From DESC Technical Note no.7

height of 10-15 metres. When throwing the initial line the following is most effective: a braided

nylon line of 1-1.5 mm with a breaking strain of around 100 kg mounted with a canvas sand bag

of approx 2 kg at one end. The line should be nicely wound up in the bottom of a bucket, and it is

thrown backwards over the head.

M



Above 10-15 metres it is necessaty to use some kind of

simple and accurate propulsion mechanism to shoot the
projectile at the end of the initial line over one or two ﬁ_
branches in the crown. Numerous devices have been 195
used: bows, crossbows, compressed air rifles and cata-
pults.
o
_ x

L

Figure 17. Throwing the initial line.

Technical Note no. 7 describes a catapult developed in Honduras. The Honduran catapult has

a height range of at least 30 metres, uses a projectile of 80 to 130 g and a 0.7 mm ) (diameter)

monofilament nylon fishing line as initial line and a 4 mm O nylon cord as intermediate line. The

catapult is not available commercially. It may be constructed locally from wood and locally available

matetrials.
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Figure 18. ESNACIFOR Catapult, From DFESC Technical Note no. 7.

Technical Note no. 31 describes a lightweight catapult developed by DFSC. The catapult, or sling-shot,
was designed as a substitute for the compressed air rifle used in Denmark previously. The catapult can

shoot a 0.4 mm diameter monofilament nylon fishing line over a branch up to a height of 40 m.

The handle is made of 8 mm shafting steel rod bent into a Y-fork with brace. The propulsion unit is
made from surgical latex tube. A fixed-spool spinning reel for fishing is used as a line holder for the

initial line.

As initial line a 0.4 mm monofilament fishing line with an ultimate strength (tested breaking force) of
above 10 kg is used. The projectiles are 30-40 g lead weights. As an intermediate cord is used a 2 mm
plaited nylon line with an ultimate strength af more than 100 kg. The cord is wound on a drum or
reel. The catapult is commercially available but can also be constructed locally following the descrip-
tion in the Technical Note.

12



ltem: 142/01/416  Catapult for advanced line system.

Specifications:  Slingshot with latex rubber, reel, line,
intermediate cord and accessories.

Remarks: Equipped with 180m 0.4mm line with
breaking force of 10.5kg on fixed spool
spinning reel, 5 40g lead weights giving
a height range of 20-30m and 100m 1.5mm
intermediate cord with breaking force above
100kg on wooden reel.

Supplier: 416 CMC Automation, US$ 305/pc (1995).

Figure 19. Catapult.

A rope ladder can be made locally. For a 15 metre rope ladder use the following directions:
The side rope should be 12-13 mm (diameter) nylon rope of a length twice the length of the lad-

der, plus one metre, in this case 31 metres.

The ladder steps can be made from round hardwood pieces of at
least 35 mm in diameter and about 38 cm length. The wood should be
strong and without faults, such as knots and splits. The veins of the

wood should follow the round wood piece.

30 mm from the ends of the wood pieces 5 or 6 mm holes are drilled
for fastening the step to the side rope. The steps should be placed 30

cm apart, so for a 15 m ladder 48 steps are needed.

The end of the steps should be inserted into the side rope by opening
the strands of the rope as for splicing. The step can be fixed to the
side rope by a nylon cord of 1.5-2 mm in the way illustrated. It is im-
portant to tie so that the ladder step cannot slip out of, or move down

through, the side rope.

Rope ladders are, with some practice, easiest climbed from one side in
the way illustrated. Figure 20. Rope ladder.

During climbing it is necessary that a ground man provides safety by holding and pulling in a se-

cond rope in the form of a security line.

3.5 General purpose ladders

General purpose ladders provide quick and simple means of reaching the crown of smaller or free
standing trees. But ladders may be awkward to handle in the field. Ladders are found in a large va-
riety of designs and materials such as bamboo, wood and aluminium. The choice of ladder depends

mainly on the following factors: length, weight, design, material and price.

General purpose aluminium ladders are readily available in a variety of designs and sizes. The most
common sizes are with two sections and parallel sides, extendable up to 4 - 8 metres and weighing
10-20 kg, Aluminium ladders have the advantage of being durable and almost maintenance free; but
they should be handled with care. Metal ladders should never be used close to power transmission
lines. When general purpose ladders are erected on the forest floor, a ladder foot that distributes the
weight and increases stability should be used.
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ltem: Ladder foot
Specifications: cat. no. 1310, 1.05 m or 1.35 m
Supplier: 411 Dansk Skovkontor, US$ 90/pc (1996).

Figure 21. Ladder with foot.

When a general purpose ladder with parallel sides is erected against a bole, a self locking ladder

claw like the one shown in figure 22 should be used.

[tem: Ladder claw.

Specifications: cat.no. 777.

Remarks : Tree diameter 8-34 cm. Can be used on
aluminium ladders with inside width 34-40 cm.
Inside dimension of sleeves 38x78 mm.
Weight 2.1 kg

Supplier: 411 Dansk Skovkontor, US$ 135/pc (1996).

Figure 22. Ladder claw

The usual climbing technique (ascending and establishing an anchor point) presents some pro-
blems in the case of e.g. savannah trees with relatively short trunk and very broad and relatively low
crown. When working far out in the branches, the climber will, in the case of a slip, hit the ground
before he has swung in under the anchor point. In these cases a ladder for direct access to the bran-
ches may be the most realistic solution.

If the ladder is to be erected against more or less horizontal branches, you should use a type like
the one shown in figure 23 where the top is pointed and mounted with a hook (the pointed type is
usually used by window polishers). The advantage of having a pointed top is that the ladder does
not twist when leaned against a branch.

It should be noted that the climber has no security in case of a slip when using extendable lad-
ders leaned against the bole or a branch unless a life line is placed over the branch, or one above,
as illustrated in figure 20.

ltem: 123/01/411
Specifications:
Remarks:

Supplier: 411

Aluminium ladder.

Pointed ladder with hook, extendable to 6 m.
When one end is pointed, the ladder is more
stable against a branch. The hook prevents
the ladder from slipping down if the branch
bends.

Two sections just over 3m each. Also available
in 5 m length, US$ 483 (94) and 8 m length,
US$ 840 (94). Wide ladder-foot, ladder claw
etc. also available.

Dansk Skov kontor, US$ 652/pc (95).

Figure 23. Pointed ladders

Under most conditions ladders extendable to more than 6 metres are not comfortable to work with.

If the tree is accessible by vehicle, the height range ean be extended 3 metres by designing a roof

carrier where a two-legged aluminium ladder ean be securely fitted. The roof carrier should have a
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circular rim so that the two legs, regardless of the direction of the
ladder , are securely positioned between the bottom of the roof rack

and the rim as shown in figure 24.

Figure 24. Roof mounted ladder.

3.6 Working platforms

A large variety of hydraulic and electric
platforms exists covering height ranges
up to above 20 m. They may be truck,
tractor or trailer mounted. Some are self

powered.

Most platforms find limited use in seed
collection outside seed orchards due to
the limited manoeuvrability in sloping

terrain and the high cost involved.

In some cases trailer mounted fire bri-
gade ladders can be used.

3.7 Rifles

The use of calibre .222 or .308 rifle with telescopic sight using pointed soft -point
ammunition for shooting down branches of Eucalyptus obliqua is desctibed by
Green and Williams (1969) and Kleinig and Boland (1977). Be aware of falling projectiles within a

radius of several kilometres.
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4. COLLECTION EQUIPMENT

Simple breaking or cutting of branches by hand, hook or rope has been a widely used practice in
seed collection. It may seriously damage the tree predisposing it to diseases and will reduce seed
production, especially in species that take several years to produce mature fruits. The method

should therefore not be used. It may only be justified for collection of small samples.

Generally the collector can pick the fruits by hand as he has great manoeuvrability inside the crown.
If the fruits cannot be picked by hand, a variety of hooks and tools fixed to poles may be used. The

most appropriate tool will cause the least damage to the tree and still. be easy to work with.

Maximum reach for bamboo, aluminium or plastic poles inside the crown is normally 1/2-3 m de-

pending on the type of tool.

Technical Note no. 13 describes in detail various tools for harvesting tree fruits.

4.1 Secateurs

Secateurs may be very useful for cutting off fruits or branchlets. They are normally considered

standard equipment for a collector.

Principally they can be constructed in two ways: like scissors with two curved shears that pass each
other, or with one straight shear that cut against a soft metal anvil. Secateurs are useless if the shears
of the scissor type are bent. The shear - anvil type is therefore usually preferred as the shears tend to
bend if the secateurs are twisted during cutting.

It is always worth while to invest in good quality secateurs as these for a relatively small price diffe-

rence will last much longer. Spare parts are also available for better quality secateurs.

[tem: 123/01/411  Secateurs
Specifications: cat.no. 523, Wolf-secateurs, 21 cm, 270 g.
Remarks: Shear-anvil type secateurs of reasonable quality.
A smaller version is also available as
cat.no. 253-2, 18 cm, 225 g. at US$ 18 (1996).
Supplier: 411 Dansk Skovkontor, US$ 19/pc (1996).

Figure 26. Secatenrs.

4.2 Hook stick

A selection of hook sticks is also standard equipment for collectors. A hook stick consists of a 12 - 3
metre stick equipped with a hook and a strap at one end. It is used for pulling branches within reach,
shaking branches, getting into a neighbouring tree (see sketches 14 and 15 on pages 29 and 30), etc.

Hook sticks are usually made locally. The stick should be of a light, strong and rigid but still flexible
material that is easy to maintain a grip on, e.g like a thick wooden broom stick. Aluminium tubes
should be covered with a material with good grip, e.g. canvas tape. A strap of the same length as the
stick is fastened together with the hook with good quality hose clamps. If the strap has a buckle, it is
left opposite the hook so that the hook stick can be clipped to the snap hook of the collection bag
(see sketch 7 on page 26). The hook may be made of e.g. a 200 mm (8’) nail or a § mm iron rod. The
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hook to stick and hook to strap connections should be able to carry a
weight of 150 kg and not loosen when the hook stick is used for sha-
king branches.

4.3 Rakes

Specially built or locally purchased rakes are often useful
when ripping off small fruits. Especially when the fruit is

allowed to fall to the ground onto tarpaulins.

When rakes are used from inside the crown pushing the

fruits off, the tines should be rather long and at a 90°

angle to the handle. ™ oL e s e oot nh
@ @ Lol
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Figure 28. Rakes.
4.4 Pole mounted cutting tools

There is a wide variety of pole mounted cutters intended for use from within the crown, most of
them intended for specific species. Most are made
locally according to locally developed specifications as

very few are commercially available.

As the fruits usually are placed at the end of brittle

twigs and the fruit peduncle often is rather tough, it %{
is preferable that the tool cuts outwards, away from Hancuron™
cumuc\z\
HOOKS

the collector to avoid breaking the branch instead of

cutting or breaking the peduncle. It is usually also an CONSTRUCTION DETALLS, dimansions in .

advantage if the peduncle can be cut by a sharpened
edge of the tool instead of being broken or torn.

Examples illustrated in figure 29 are cutters mainly

intended for cones.

It is important that the steel type used for cutters
is of a sufficiently good quality, it should be hard
and flexible enough for making e.g. knifes. The steel

should be hardened and tempered after the construc-

tion of the cutter. Figure 29. Pole mounted pruners and cutters.

For some species the cutter can be made to cut more than one fruit at a time.

Pole mounted tree pruners that cut by being pulled by a rope can, where many small fruits are found
on each branchlet, be the best solution even though cutting off the branchlet reduces next yeat’s crop.
They are usually used for collection from the ground, but can also be used from within the crown
even though it in some species may be somewhat difficult to get the hook shaped shear around the
branchlet.
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ltem: 142/02/411  Pole Pruner.
Specifications: cat.no. 74-27cm Paradine topsaks 400g with cord.
Remarks : Larger model cat. no. 74-37cm weighs 1000g,
available at US$ 49 (1996).
Can be used on any pole. Two section extendable
aluminium pole
cat. no. 78-1, 3.2-5.2 m, 1.850 kg, .
US$ 62 (1996) recommended. [
Supplier: 411 Dansk Skovkontor, US$ 34/pc (96). ‘ ]
|

Figure 30. Pole pruner.

4.5 Line mounted tools

The illustrated flexible saws are mainly used in

connection with the above described advanced
line technique for sampling during crop as-

sessment.

A working rope placed over a branch with the
advanced line technique can also be used for

actual collection from the ground. The branch

is shaken and the fruit falls onto a tarpaulin.

Figure 31. Line mounted tools.

4.6 Collection bags

Germination capacity and storability of seed of many species are reduced when their fruits are
dislodged from the tree and dropped from the crown to the ground where they are infected by soil
living organisms. Collection bags are therefore often used when seed is collected in the crown. The
bags should be made of strong canvas not to tear when the full bag is dropped to the ground. They
should be constructed so that it is easy to fasten them to the climbing belt with carabiners and easy
to tie up to avoid spillage of fruit and so that the fruits can be placed in the bag without using a
hand to hold and open the collection bag.

[tem: 131/01/416
Specifications:  Collection bags.
Remarks : Strong canvas bags with rope c1osing, 60cm h x 45 cm b, 17.5 litres.
The bag is equipped with 2 galvanized snap hooks for
hitching onto belt.
The bags are strong enough to be dropped from 20 m height
filled with a medium weight crop.
Supplier: 416 CMC Automation, US$ 21/pc (94).

Fignre 32. Collection bag.
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4.7 Tarpaulins

Tarpaulins are useful in many situations during seed collections: e.g. for spreading on the ground
under the tree when fruits are shaken down, for spreading on the ground for extraction and proces-
sing in the field, erecting temporary shelters for collected fruits, etc. Technical Note no. 9 describes

sun drying and extraction of pine cones on tarpaulins.
Generally two types are available. Traditional canvas tarpaulins are usually made water resistant by

a coating of tar, rubber or plastic. The other option is plastic tarpaulins reinforced with a web of

threads or glass fibres. The traditional canvas tarpaulins are much more durable, expensive and heavy.
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PART 2: CLIMBING TECHNIQUES

5. INTRODUCTION TO TECHNIQUES

Climbing trees to collect seed must be safe and still allow the seed collector to work efficiently in all

parts of the crown.

These notes are not a manual in tree climbing techniques. They are a reference and reminder for

those who have attended a tree climbing course.

Do not try to teach yourself tree climbing from the following notes. Ttree climbing involves a
lot more skill and knowledge and should always be supervised by an experienced instructor.

The notes are an edited version of the appendix to DFSC Lecture Note C-4 on Seed Collection:
Safe Tree Climbing for Seed Collections - a check list compiled by Flemming E. Jensen, Thomas K.
Christensen, Jesper Baadsgaard and Finn Stubsgaard, 1989.

The check list in its turn was an extension of A.M.]. Robbins: Tree Climbing With Spurs (National
Tree Seed Project, Nepal, 1987), from which a lot of text and drawings was borrowed and modi-
fied, plus material from training courses for The Danish National Tree Improvement Station’s seed

collection team.
The check list is published in A4 format suitable for field use, and is available from DFSC. The check
list is written in English but space is left open for local translation. The figures are also available in A4

format. You may find them useful for making your own extension material.

The equipment used in these notes is used in Denmark and by Danida Forest Seed Centre.
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6. EQUIPMENT

List: Sketch 1.

The following equipment is used in the techniques described in this note:

One pair of climbing spurs.

Scaling ladder sections (steel tube ladder).
Safety belt (tree surgeon’s harness).

3 to 6 carabiners with screwgates.

The following items made from three-stranded 10-12 mm nylon rope:

2 strops of e.g. 2 and 3 m length with eye splicing at both ends.
One prussic loop.

One lifeline with a minimum length of twice the working height, eye
splicing at one, or both, ends.

One three-hook with 10m 8mm line.

The collection tools will depend on tree species and collection method,
e.g.

One cutter with 3-4m long handle.
One hookstick with 1.5-3m long handle and strap.

Strong and comfortable clothes to protect the body.

Strong boots; when spurs are used, the boots should protect the ancle and
have a deep heel.

Safety helmet or hat to protect the head. Ground crew should always be
wearing helmets.

Picking bags, baskets or sacks.

Names and use: Sketch 2.

You should know the special names of the different parts of the equip-
ment, and how they are used.

1. CARABINER (or clip). When you use the carabiner, insert the rope or
ring by pushing the GATE inwards. When in use the GATE should be
locked. The lock can either be of the manual type: screwgate, or the
fast working type: twistlock.

The carabiner should have a shape close to the D-shape shown.

2. ROPE This is made of 10-12 mm diameter nylon, with 3 STRANDS.
The ends of all ropes should be sealed over a flame to prevent the
strands unravelling. The rope should be tightly spun and of good
quality to be smooth to work with.

3. SPURS. The PADS of the spur should be tight and comfortable, the
long end should be in front. If the spur is adjustable, make the height
as long as possible without causing discomfort under the knee. Keep
the GAFFS properly sharpened and tightened during use. Always
have protectors over the GAFFS when walking on the ground or
during transport.

4. SAFETY BELT. This should be fastened around the body above the hips.

ROPE
1012 mm




Checking and care - Sketch 3.

Check all equipment carefully before using it.

Examine the whole length of each rope, and do not use it if any part
shows a cut, burning, or excessive fraying. Do not use a safety belt that
has loose stitchings, cuts, or shows excessive wear.

Ensure that the gaffs are kept properly sharpened, and tightly fixed to the
spur.

Ensure that the scaling ladder sections are without bends or cracks and
that the fastening straps or chains will hold the weight.

Ensure that the screwgate on the carabiners will lock properly and that the
gate springs back into position.

While using the equipment, take care not to drag the ropes along the
ground, and do not step on them. In particular keep sharp tools well away
from the ropes also when climbing.

When you have finished with the equipment, examine it before storing.
Clean as much dirt off as possible, and make sure it is properly dried. Keep
ropes, safety belts, straps and leather goods out of the sun and in a dry
and well aerated place when not in use.

At the beginning of each season all equipment should be thoroughly exa-
mined while stretched with a load. Be particularly aware of straps and lea-
ther goods which may have decayed and become tender during storage.

7. CLIMBING BY WAY OF THE BOLE

Using the gaffs - Sketch 4.

First of all, clear branches and debris around the tree so that the lifeline
can run out freely, choose the best climbing route taking branching and
tree slope into consideration and estimate the amount of equipment you
will need and make a figure of eight stop-knot at the end of the lifeline.

1. Throw a short strop around the stem, and attach it with the carabi-
ner. Then, lift a spur and jab it firmly into the bark. Do not make each
step too high. About 30 - 40 cm is sufficient.

2. After placing the second spur at the same level check that the short
strop has the right length. There should be 25 - 35 cm between the
chest and the bole when you let the strop carry the weight of your
straight body. If necessary adjust by using a strop of different length
or the prussic- or bowline knot (see sketch 7, 25 and 26).

3. Keep the feet well apart to support you and so that if one foot slips,
it will not injure the other leg. As you ascend, you may either place
each spur higher than the other, or bring both spurs to the same level
at every second step.




Handling the strops - Sketch 5.

1. The strop is moved up after each pair of steps as follows:
Using the strop, pull in the body until you are balance d next to the
stem.

2. Now flick the strop upwards as you lean outwards again. The strop
will then stay up as it takes the weight off your body.

3. When a branch has to be passed, the second strop is thrown around
the stem over the branch before the first strop is removed.

If a strop becomes too long, place a shorter strop, or a strop shortened
with the prussic- or bowline kno t (se e sketch 7, 25 and 26), around the
stem before the long strop is removed.

*  YOU SHOULD AT ALL TIMES RE SAFELY SECIJRED
WITH AT LEAST ONE STROP AROUND THE STEM.

Scaling ladders - Sketch 6.

Clear branches and debris around the tree so that the lifeline can run out
freely.

Choose the best climbing route taking branching and tree slope into con-
sideration.

Estimate the number of scaling ladder sections, picking bags and strops
needed.

Make a figure-eight stop-knot at the end of the lifeline.

Raise the first two sections of the ladder. The first section is fixed to the
stem with a ladder strap at the middle of the section.




Sketch 7.

A strop must be used from the top of the first ladder section. If the strops
are too short to reach round a thick stem, the lifeline and prussic knot may
be used instead. The strop should lie over your arms while climbing up the
ladder.

Fasten the hookstick/cutter and ladder sections you will need to your belt
at the top of the first ladder section.

Sketch 8.

Each of the folio wing ladder sections are fixed to the stem at the top ends
during the onward climb.

When a new section is positioned, it is appropriate to fix a carabiner from
the saddle to the uppermost rung of the section you are standing on.

*  REMEMBER ALWAYS TO BE SECURED
WITH A STROP.




Climbing the branches to the anchor point -

Sketch 9.

When live branches are reached, climbing in the crown is started. If the
clean bole has been climbed with spurs, they can be taken off and left
hanging on a branch.

Take care to climb in a straight line - allowing the lifeline to run freely bet-
ween the branches.

Dry branches are broken off if possible, this is easier than changing the
strops. When this is no longer possible, the second strop is taken into use

changing as already described. Remember, you should always have at least
one strop around the stem.

*  MAKE SURE ALW A YS TO HAVE AN ARM
AROUND THE STEM OF THE TREE.

*  NEVER TRUST THE BRANCHES.
*  TAKE YOUR TIME WHILE CLIMBING.

*  TAKE CARE NOT TO OPEN THE WRONG
CARABINERS. '

At the anchor point - Sketch 10.

P .,
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8. Collection in Coniferous Species

Above the anchor point - Sketch 11.

Start fruit picking from the top. Long branches or nearby trees tops which
are out of reach of your hand are pulled in with the hookstick and fixed
with the strap. Both hands must be used for picking - it is therefore neces-
sary to be fastened in a comfortable working position.

Before dropping the filled picking bags to the ground, a shout of warning
must be made.

If the upper branches are out of reach from the anchor point position a
higher climb may be necessary. You then keep the connection to the an-
chor point and secure yourself with the long strop which is twisted around
the stem in order to shorten the falling distance - in the event of an ac-
cidental fall.

In thin and flexible tree tops, the leg and/or a short strop should be put

around the stem in order to get your weight as close to the stem as pos-
sible.

Sketch 12.

The tops of three or four very flexible trees may be tied together with
strops. This support will make picking easier.




Going directly from one tree to the next -
Sketch 13.

If the trees are very tall, hard to climb and standing close together, it may
in some cases be possible to move directly into the crown of the next tree.

A variety of methods exists, mainly depending on the distance between
the trees:

Method 1:

You lower yourself down until the branches of the neighbouring tree B
are within reach. You then pull yourself across and fasten a strop to the
stem of tree B.

Sketch 14.

Method 2:
You reach out with the hookstick from tree A and position it in a branch
cleft in tree B.

The stickstrap is fastened round the hand and you lower yourself onto the
stem of tree B by loosening the prussic knot.




Sketch 15.

Method 3:

Position the long strop around the stem of tree B using the hookstick.
Pull back the end and connect it to the strop with a carabiner.

Fix the other end to the saddle and then lower yourself down until you
reach the stem of tree B.

Due to the strong side action imposed during the manoeuvre of ‘going
from top to top’ the anchor point must be chosen at a lower part of the
stem with a larger diameter.

As tree B cannot be checked for possible weaknesses beforehand, you
must always be secured in two trees.

Remember always to check the length of the lifeline. Half the length
should be long enough to reach tree B.

*  GOING DIRECTLY FROM ONE TREE TO THE NEXT IS NATURALLY ONLY
DONE ON A VOLUNTARY BASIS - But IS CONSIDERED PERFECTLY SAFE
WHEN ALL SAFETY MEASURES ARE KEPT.

Descending on the lifeline - Sketch 16.

Before descent all carabiners should be fixed so that they will not ‘catch’
on the way down.

Be careful not to descend too fast as this may cause the prussic knot to
melt.

When the second lowest live branches are reached, the rope length should
be checked. If it is too short, it will be necessary to change the anchor
point to the second lowest live branch.




Sketch 17.

The ladder sections are demounted on the way down. Some
ladder types will withstand being dropped on the male top
end, other types will have to be carried down in the belt. If
you drop the ladder, take care not to hit stumps, stones and
similar items that may damage the ladder.

Before the rope is pulled down, the figure-eight stopknot
must be loosened, otherwise it may get stuck in a branch
cleft - in which case it will be necessaty to climb the tree

again.

9. COLLECTION IN BROADLEAF
SPECIES

Planning
It is difficult to set up methods for collection in
broadleaf species as the trees differ so widely.

Broadleaf species may be physically exhausting to
climb in.

Collection should be carried out systematically:
Carefully plan your manoeuvres in advance.
It may be useful to take along more than two strops
for fastening branches or for standing on.
The top of the crown is the most difficult part, so
climb as high as possible and start there.

In large trees each side of the crown is picked separa-
tely. More than one anchor point may be needed.

Collection above the anchor point - Sketch 18.

There are many forks and the branches are very flexible in
the top of the crown.

Stabilize the branches by tying two or more together with
the strop and stand on it while working,

y ou should be secured at one or two points as well as by
the lifeline, which is secured to the anchor point. One strop
may be fastened to the strop you use for standing on. In the
case of a fall all the branches inside the strop you are stan-
ding on will have to break before you continue falling until
arrested by the lifeline.
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Working at anchor-point level - Sketch 19.

The branches are generally long and thin with many pointed
forks at this level. If possible, fasten a branch to the stem
using a strop. The taut strop or a filled picking bag may be
used as a good foot support when working for prolonged
periods in the same position. Secure yourself to the branch
or strop and use the hookstick for pulling all branches wi-
thin reach.

Working below anchor-point level - Sketch 20.

Walking out on a branch:

L Stand upright on the branch and brace your body by |
keeping the lifeline taut. Walk out backwards while
the lifeline is lengthened little by little by pulling on \
the prussic knot. i

2. When the working position is reached, use one or IIHI
two strops to act as braces for your body. The lifeline |
is kept taut in order to relieve the weight from the
branch you are standing on. The ropes will stop you
swinging about and allow you to use both hands for
picking or to control a cutter.

3. You return along the branch by pulling both ends of
the lifeline directly towards you to keep them taut.
Once you are next to the stem, push the prussic knot
back up the rope as far as it will go.




Sketch 21.

The slanting pull from the lifeline can be avoided if the
climber lowers himself through a supporting fork of a
branch.

When picking is finished in one side of the crown, you
move to the stem, secure yourself with a strop and pull the
lifeline through anchor point and fork. Afterwards, find a
new anchor point to secure yourself to and carry on work

from there.

Sketch 22.

You may also walk up the stem if the lifeline already runs
through the anchor point. This is particulary useful if there
are no branches to climb on:

1. Stand horizontally with a straight body on the

stem. Get a good grip on the lifeline with left
hand just below the prussic knot.

2. Push your hips upwards, and at the same time pull
down the end of the lifeline with the prussicknot.

3. Keep the end of the lifeline down with your right-
hand while you slide the prussic knot up with the left.

4, Lift the top of your body and get a new grip on the
lifeline.
Take one step up the stem.




Climbing using the ‘life line method’ -
Sketch 23.

If the lifeline has an eye-splice and a prussic knot in each end it may be
used instead of strops when ascending.

1. Once near the crown, one end of the life line is thrown over a branch
higher up.

2. The eye-splice is then connected to the saddle of the belt as when
the lifeline is placed in the anchor point.

3. The stem is then climbed using a combination of the technique de-
scribed in sketch 22 and of climbing the branches. When the high
branch is reached the other end of the lifeline is pulled out and
thrown over a new branch higher up.

4. The two ends of the life line should be connected to the saddle as
shown.

5. Ifitis difficult to get the lifeline down to where you are, you can
‘loop” it down. ‘Looping’ is done by making a loop run on top of the
line by whipping the line. The loop should be 30-40 cm in diameter.

Do not descend using prussic knot with both ends of the lifeline con-
nected to the belt. The line will twist and make kinks and knots.

The advantages of the life line method are: less changes of security points
on the way up (the line can often be thrown 5 metres up), and that the
securing point is always above the waist.

The disadvantages are that care has to be taken not to choose a narrow
fork as anchor point when descending as the eye splice will stick in the fork
when the rope is pulled down.

Use of the 3-hook - Sketch 24.

1. | The 3-hook can be used as support when walking out on a branch.
Be sure the hook has a safe grip in a sufficiently strong branch cleft.

2. The 3-hook ean also be used for going from one tree to the next.
The procedure is the same as used in method 3 (Sketch 15), but in
this case the trees are too far apart to reach tree B with the hookstick
and long strop:

Throw the 3-hook over a branch in tree B and lower it until it catches
the branches underneath. The hook line is then fixed to the safety belt
with a bowline kno t (Sketch 26) and you lower yourself down until
you reach tree B. Remember to check the length of the lifeline; half
the length should be enough to reach tree B.




10. KNOTS AND SPLICING

Prussic loop - Sketch 25.

1-4. At the anchor point; attach the prussic loop to the lifeline as
shown. Make sure that the splice is free of the knot and the
carabiner.

5. Tighten the knot by pulling the tums together , and twisting them.

6. Attach the free end of the prussic loop to the carabiner.

Test the kno t to make sure it will hold when your weight is on il. Now
remove the short strop.

Bowline knot - Sketch 26.

The bowline knot is used for anaching strops and rope without eye-splice
to D-rings and carabiners. It is easy to tie and untie,it does not run, and it
is safe in use.

You must know how to tie the knot quickly and effectively in any position.
To remind yourself of the procedure, remember that: ‘The rabbit comes
out of his burrow, round the tree, and then back down the burrow !".
Make sure that the free end of the knot extends at least 25 cm.




Eye splice - Sketch 27.

Splicing is a very neat and strong way of attaching rope to a carabiner, but
can only be used on rope with three strands.

If the rope is of a type that cannot be spliced, then bowline knots can be
used.

1. Unravel the strands for about 25 cm, and secure with sticky tape or a
thread. Secure the end of the strands with tape or by melting.

2-5. Open up the strands further back with a spike, and push the strands
through as shown.

6. Insert each strand three times and keep them pulled tight.

7. Cut off the exeess of one of the strands and earefully seal with a flame
to finish off the strand. Do not burn the main rope.

8. Insert the next strand one time more and the last strand two times
more. Cut off the excess of these strands and seal them.

The eye-splice should be made at both ends of the strops and at one end
of the lifeline, the other end of the lifeline is sealed with a flame to pre-
vent it from gtting stuck when it is pulled through a branch cleft.

Prussic splice - Sketch 28.

1-10. The prussie loop must be made of a 3 stranded nylon rope of the
same diameter as the lifeline, and joined with a splice as shown.

Before starting the splice twist the rope about 2/3 of a turn as the splicing
will untwist the rope somewhat. You should overlap each side of the splice
by at least 3 insertions. Pull the strands through tightly and seal with a
flame in the same way as the eye-splice.

e DO NOT USE THIS SPLICE FOR JOINING ROPES INTO A LIFELINE.
IT WOULD CATCH IN THE BRANCHES AND NOT RUN THROUGH
THE PRUSSIC KNOT.

EYE SPLICE | 27




Anchor point without prussic loop -
Sketch 29.

It is possible to leave out the prussic loop in an emergency. The climber
then ties a bowline knot in one end of a lifeline leaving a 1.2 m length
of rope free. On the free end he then ties the prussic knot followed by a
figure of eight knot for safety.

Clip attached to
D-rings of harness

Anchor paint




11. MAINTENANCE OF CLIMBING
EQUIPMENT

An example of a set of rules for maintenance of climbing equipment is presented in the following .

11.1 Reception, use and daily care

It is the responsibility of the employer that the equipment delivered is tested and that the yearly

control (see point 11.6) is carried out.

During the collection season the employer should also make sure that the daily control (see point

11.5) is carried out according to his instructions.

It is the duty of a supervisor appointed by the employer to see that the employer’s instructions are

carried out.
The employees should follow the employer’s directions on use and maintenance of equipment. If

the equipment does not fulfil the following ditections or current legal requirements, the supervisor/

employee should refrain from the use of the equipment and inform the employer hereof.

11.2 Cleaning

Climbing equipment should be kept clean from dirt and other impurities.

Textiles and leather goods (see comment on leather under point 11.5.A.) are washed with a soft
brush in lukewarm water without additives, rinsed and dried at moderate heat (maximum SODC).

However, the manufacturet’s prescriptions on maintenance should be followed.

Resin can be removed from carabiners in kerosine. Gloves should be used and work carried out in

the open.

11.3 Storing out of season

The climbing equipment should be stored in a dry, dark
and well ventilated room. Do not use a room where
temperature rises to high above outside temperature
when the sun is on. Material with synthetic fibres should
be stored so that it is not exposed to direct sun light.

The equipment should be stored hanging on racks and

never on the floor.

Figure 33. Coiling up a rope.
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Ropes should be stored in open fakes (wound up in big loops) and hung freely on racks. Ropes
should never be bent sharply.

11.4 Storing in season

During periods of daily use the equipment should be stored as a complete set in a hessian bag hung

under cover. E.g. under a tarpaulin roof covering a truck body.

11.5 Daily control

Climbing equipment should be inspected before every use. During the inspection special attention
should be given to the following points:

A.  Safety belt. Pay attention to loose stitchings, loose strands, cracks, cuts, etched and corroded
areas (change of colour), D-rings and attaching points (corrosion).

Pay special attention to decay in leather belts. Weakness in leather belts is difficult to discover.
Leather belts should be treated with leather grease every day. Belts of synthetic fibres should
be preferred to leather.

B.  Lifeline: Pay attention to broken threads, fraying, cuts, burning, kinks, dirt inside and between
strands, splicing, sealing at the end of the rope and splicing, look for etchings (change of co-
lour).

C.  Prussic loop: Remove the loop from the lifeline. Check splicing, wear, fraying, kinks, dirt
and etchings.

D.  Strops: Pay attention to broken threads, splicing, wear and etchings. If a type with stitchings
and carabiners is used, check these.

E.  Carabiners: Ensure that the screwgate on the carabiners will lock properly, that the gate springs
back into position and that it cannot be opened unintentionally. Check for dirt, resin and cor-
rosion.

F Scaling ladders: Look for dents, bends, cracks and corrosion. Check the tubes inside for corro-
sion. Check the fastening straps or chains for decay and tenderness, cuts and cracks and check
the buckles. Make sure the straps will hold the weight.

G.  Hookstick with strap: Check attachment of hook and strap, condition of strap and stick.
Check that stick and strap will hold more than your weight.

Equipment should be replaced if faulty or with excessive wear or damage which implies arisk of a
reduction in the safety of using the equipment.

11.6 Yearly control

Dirty climbing equipment should be washed and dried before a yearly control. After this the

climbing equipment is subjected to a tension test (see figure 34).

The load should increase to 200 kg (not more than one quarter of the prescribed minimum
breaking load), and be carried out in such a way that all the equipment is tested. L.e. safetybelt,
lifeline, loop, strops and carabiners. The load should be applied slowly and without jerks. The
equipment should be under load at least 10 seconds. Do not subject the equipment to stress that it

was not designed to carry.
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The hookstick with strap should be tested hook/

stick and hook/strap in the same way to 150 kg. ¥ s i
1 E_ ‘%--; £ ? g Ty ‘

The testing can be done with e.g. a winch and a Sars T
dynamometet or with an oil barrel filled with water LE” s e

N
(200 kg) on the ground and a line through a pulley :: -H 74
block to a wrench attached to a tree. ‘ *—’i Tarsiicn iedt with vl i piley

LN e
In addition to this, lifelines should be opened here é e o
and there as shown in figure 35. The rope should RS N

be light in colour and clean like new rope inside. — —
Figure 34. Tension test.

Damaged equipment is repaired or discarded. Repaired equipment

is tested and controlled again before use.

Marking:
After approval of the equipment, the person in charge of the test

should in an appropriate way indicate this on the safety belt.

Figure 35. Opening a rope.

11.7 Discarding

The climbing equipment should be discarded if it has been subjected to a strain from e.g. a fall and
there is suspicion of a reduction in the durability or safety of the equipment.

Pay special attention to the fact that ropes must be discarded when worn and frayed or after maxi-
mum 2 years’ use. Straps for scaling ladders and hookstick are discarded after maximum one yeat’s
continuous use. Carabiners are discarded when the springs lose tension or the screwgates do not

work with ease.

Discarded equipment should be rendered useless to prevent unintentional use.

11.8 Sharpening of gaffs on spurs

The gaff on spurs should be kept sharp to avoid the gaff

slipping out of its engagement with the sapwood, creating
a safety hazard and damaging the tree unnecessarily. The .
spurs should therefore not be worn while walking on the

ground. The best gaff design is a triangular gaff with three
sharp edges and a small almost flat surface at the end that ) [

will stand on the sapwood once the sharp edges have pene-

trated the bark. _ }
&

The angles are correct and the edges sharp enough if the T %" i
gaff enters the bark to the sapwood when weight is put on

the spur without kicking it into the bark. — prnt

. Figure 36. S harpening gaff :
A file or hand-held sharpening stone should be used as wre P gl on pir

mechanical grinding will heat the end of the gaff causing the
hardening of the steel to disappear.
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APPENDIX 1.
TRAINING IN TREE CLIMBING
AND SEED COLLECTION

The strategy is to train instructors who will be capable of training the large number of seed collec-

tors needed.

Each seed unit should have at least two trained climbers who are permanently employed with seed

collection and also able to instruct new staff when needed.

The objectives of training in seed-collection techniques are:
- Increase rate of harvest.
- Decrease damage to seed trees.

- Obtain maximum safety.

Trainees
The trainees should be fairly young persons who are physically and mentally fit for the job. Itis an

advantage if they have some climbing experience and possess a natural ability to climb.

Experience from previous training courses shows that rarely more than 50 % of the participants
in a training course become good climbers. This is due to the fact that many persons never gain
confidence in working at heights, which of course is a precondition for becoming an efficient seed

collectot.

It is therefore recommended to train at least twice the number of climbers required and select the

needed number at the end of the course.

If it is not possible to train a larger number than actually needed, then a screening of the trainees
should take place before the start of the course in order to avoid training people that will not be-
come confident seed collectors. This screening could be done by letting the trainees climb with a
minimum of equipment: spurs, belt and one strop. The assessment would of course not provide
the best basis for selection of the participants, but it would give a fair idea as to the ability of the

candidates.

It is also important that the future seed collectors are prepared and able to spend prolonged pe-
riods away from their homes and that they are able to function in a group under conditions that
may sometimes be stressful.

Instructors

The instructor must be capable of demonstrating the techniques expertly in order to give the trainees
an idea of the possibilities within the system. This requires that he has a high degree of working
routine in the use of the techniques.

Co-instructors must have a thorough knowledge of the techniques but not necessarily working routine.

The instructors should know the native language. Interpreters may confuse things which may result

in safety hazards.

The most appropriate way of training new instructors would be to send them for training and
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working experience in countries where the systems are used at a professional level.
For safety and practical reasons each instructor should not be supervising more than 5 trainees.

Course period
The course should be timed so that it will coincide with fruit maturity and preferably the dry sea-
son. It should cover at least 10 days.

Motivation during the course

Set tasks should be made, e.g. number of trees to be climbed per day or amount of fruit to be col-
lected. It may be difficult to maintain the motivation if there are not any fruits to collect. It is sug-
gested to hold an examination and to issue certificates at the end of the course. See suggestions for

training schedule and examination below.

Keeping permanent staff

Few persons have the natural ability that combined with experience makes good climbers. Once
the climbers have been trained and have gained experience, it is necessary to provide good working
conditions to keep them on the job.

It is therefore suggested that tree climbing is considered a skilled profession with above average pay.
An officially approved training and examination could provide the basis for permanent employment
as auxiliary staff.

Even though climbing with the use of improved systems is very safe, there is still a higher risk in-
volved than at average jobs. A special insurance should therefore be taken out for everybody invol-

ved in climbing,

Safety
Careful supervision of all trainees during the course is essential in order to avoid accidents. Clim-
bing should always be done voluntarily. If a person gets exceedingly nervous, he should be ordered

down as he may be of great danger to himself.

The instructors should always be trained in the appropriate first aid, and the necessary materials
should be present.

Location
Training in tree climbing should be located at a forest type that covers the species of interest for

future collection and covers the full range of tree sizes.
Access to the forest and training stands must be good.

Accommodation etc. should be situated in the vicinity of the training area.

It is absolutely preferable that mature fruit for picking can be found.

Productivity

The productivity varies greatly from stand to stand and also within the stand. As a point of refe-
rence the seed-source file records from previous years’ collections may be used (see DFSC Lecture
Note C-3 Planning Seed Collections). The following factors will influence the productivity and

should also be taken into consideration:
Skill and energy of pickers.
Fruit crop size.

Size of the fruits.
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How firm the attachment of the peduncles is.

Collection method: picking directly, collection of cut fruit from the ground (presence of
undergrowth and grass), etc.

Distance between trees to be collected from.
Access to stand, travelling time.
Weather, insects.

etc.

Payment per unit may relieve the pressure of control and may act as an incentive, but one negative

aspect could be less attention to safety measures and genetic and physical quality of harvested crop.

The seed collectors should be able to use field methods for determination of the physical quality
of the seeds they collect. They should also understand the basal principles of tree improvement
and e.g. why collection of seed from parent trees with inferior phenotypes should be avoided even

though they often bear most fmit.
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Example of training schedule

Day 1. Introduction.

Demonstration of climbing techniques.
Distribution of climbing equipment.
Distribution of written material.

Climbing and seed collection slides are shown.

Practise knots: bowline, prussic and figure-of-8 knot.

(2-4 day small trees up to 15 m.)

Day 2.

Demonstration and practice: spurs, belt and strops.
Morning: Spurs, belt, and one strop.
Afternoon: Spurs, belt, and two strops.

Passing of low branch.

Day 3.

Continued practice - climbing still higher.
Afternoon: Demonstration in use of lifeline, prussic loop and

descent from branch max. 4-5 m.

Day 4.

Morning: Continued practice - climbing higher.

Afternoon: Demonstration of lifeline in crown. Practice.

Day 5.

Morning: Continued practice - all techniques.
Afternoon: Demonstration: Walk out on branches, fruit harvesting,

Practice.

Day 6.-9.

Practice : Different species, preferably collection.
Supervision and ideas for refinements of techniques.
Maintenance of equipment.

Practical and theoretical points concerning seed collection.

Day 10.

Examination of trainees in large trees.

Certificates.

End of course.

Whenever there may be time during the course, information about theoretical and practical points

concerning seed collection should be given.

The course should also include training in basal aspects of seed biology (see Lecture Note C-2),

seed maturity and seed crop assessment (see Lecture Note C-3).
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APPENDIX 2.
Suppliers selected from DFSC address
database

N.B. The following information has not been updated since 2000.

001 Bashlin Company http://www.bashlin.com/
PO Box 511
119 W Pine Street
Grove City. Penn 16127
USA

004 Forestry suppliers inc. Int. Phone: 1-6013543565
MS 39284-8397 Cable:  JIM GEM, Jackson, Mississippi
USA

005 Ben Meadows Compagny Int. Phone: 1-404-455-0907
3589 Broad street Eé;ax: ;0322;2’5'1 841
P.0.Box 80549
Atlama (Chamblee)
Georgia 30366
USA

201 Michael Richmond Int. Phone: 44-1428643328
Haslemere
Surrey GU27 IBY
UNITED KINGDOM

203 Honey Brothers Ltd. Int. Phone: 44-48361362/48575098
New Pond Road Int. Fax:  44-48335608
Peasmarsh
Guildford
Surrey GU1TJR
UNITED KINGDOM

230 Svensk Tra Vard 85 Int. Phone: 46-45131393
PI 2427 Ballingslov Int. Fax:  46-45131393
S-281 90 Hassleholm
SWEDEN

411 Dansk Skovkontor Int. Phone: 45-53800110
PO. BOX | Int. Fax:  45-53800900
DK 4700 Naestved
DENMARK

412 Spejdersport Int. Phone: 45-33125522
Nr. Farimagsgade 39 Int. Fax:  45-42527710
DK 1364 Copenhagen K
DENMARK

413 Danida Forest Seed Centre E-mail: sl-international@ku.life.dk

Krogerupvej 21
DK 3050 Humlebaek
DENMARK
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414 Danish Tree Improvement Station Int. Phone: 45-49190214
Krogerupvej 21 Int. Fax: 45-49160016
DK 3050 Humlebaek
DENMARK

416 CMC Automation an: Erik Jespersen Int. Phone: 45-86381359
DK 8585 Glesborg
DENMARK

417 Sven Albertsen Int. Phone: 45-49190396

Gi. Strandvej 58
DK 3050 Humlebaek
DENMARK
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