24 Table of Photos
Photo 1 SFM1 Sap Flow Meter ........................................................................................................................... 17
Photo 2 SFM1 Measurement Needle Set installed in a small diameter woody stem or branch. ... 17
Photo 3: Colour coded and labelled SFM1 needles .................................................................................. 19
Photo 4 SFM1 Sap Flow Meter Installed on a Pinus radiata tree ............................................................. 21
Photo 5 SP22 Solar Panel mounted to star picket Photo 6 locking screw on base......................... 43
Photo 7 Angle Adjustment
Photo 8 Optional Battery Pack & Regulator fitted 43
Photo 9 SPPM installed directly in the soil to mount and position a SP22 W solar panel. ................. 44
Photo 10: SPPM Solar Panel Post Mount used on the branch of a tree ................................................ 44
Photo 11 Solar panel cable with the insulating sheaths stripped back to expose the required
wire lengths for correct installation in the SFM1 ........................................................................................... 45
Photo 12 inserting the prepared, stripped solar panel cable into the power-bus plugs at one
end of the SFM1 .................................................................................................................................................... 45
Photo 13 Inserting the power-bus plugs with stripped cable into the power bus ports on either
side of the SFM1..................................................................................................................................................... 46
Photo 14 The Power switch is located below the knurled bung ............................................................. 49
Photo 15 SFM1 Power Switch ............................................................................................................................. 50
Photo 16 SFM1 Needle alignment and importance of symmetry of installation ................................ 94
Photo 17 A sap wood sample submerged by a dissection needle on a retort stand, in a beaker
of water on a balance ........................................................................................................................................ 98
Photo 18 A sap wood sample being dried in an oven ................................................................................................ 99
Photo 19: Wound response around the needles inserted into the sapwood of a tree after the
needles have been removed. The dark area surrounding the central heater needle hole is more
pronounced due to the heat input to the water conducting tissue. .................................................. 100
Photo 20 Manual measurement of the wound size using a rule overlaid on a destructively
sampled cross section of the tree, cut through one of the needle positions. .................................. 101
Photo 21 Diameter tape calibrated Diameter on one side (left) and circumference on the other
(right). ..................................................................................................................................................................... 104
Photo 22 measuring stem Diameter at Breast Height Over Bark (DBHOB) using a diameter tape
.................................................................................................................................................................................. 105
Photo 23 Bark Depth Gauge (left) and using a Bark Depth gauge to determine bark thickness
(right) ...................................................................................................................................................................... 106
Photo 24 using a flat blade screw driver to measure bark thickness ................................................... 107
Photo 25 stem cross sections of two different tree species Eucalyptus sideroxylon (left) and
Callitris glaucophylla (right) illustrating the variability of sap wood and bark thickness. This
variability between species highlights the importance of knowing the thickness of both bark and
sapwood so that the radial measurement points of the SFM1 needles can be positioned in
water conducting tissues.................................................................................................................................. 107
Photo 26 gently guiding the coring tool at the start of a sap wood core on a tree ...................... 108
Photo 27 withdrawing the intact sapwood core using the extractor sleeve .................................... 109
Photo 28 applying the indicator dye Methyl Orange using a pipette ................................................ 109
Photo 29 measure the sap wood thickness, as identified by the distinct colour difference
between sapwood and heartwood using a set of callipers .................................................................. 110
Photo 30 a destructive empirical measure of a transverse stem section a rule to determine the
sap wood thickness. Species such as Calitrus glaucaphylla (left) have a distinct delineation
between sapwood (white tissue) and heartwood (reddish brown tissue towards the centre of
the stem). Other species may not and require microscope evaluation of the vascular tissue. .. 111
Photo 31 Microscopic analysis of a sapwood transverse section showing the open vessels which
confirm the sample to be sapwood ............................................................................................................. 112
186

Photo 32 SFM-SK1 Drill guide attached to a smooth barked Eucalyptus camaldulensis (left) and
installed on a small diameter branch using sticky tape to secure it in place ................................... 113
Photo 33 a comfortable drilling stance, perpendicular to the drill, positioned at chest height in
the drilling stance to will enable the operator to control and maintain level of the drill .............. 113
Photo 34 Drilling a hole through drilling jig attached to tree ................................................................. 115
Photo 35: Horizontal drilling using a conventional cordless power drill ............................................... 116
Photo 36 two methods of physically verifying that the holes have been drilled parallel before
inserting the needles .......................................................................................................................................... 117
Photo 37 Use a 10 mm offset syringe filled with silicon grease to apply grease to the needles.
Note the red spacer located against the hub of each needle ........................................................... 118

187

