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Report on an experiment of dye injection into xylem sap of a Quercus serrata

tree in University Forest in Aichi.
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Abstract

A dye injection experiment in a canopy tree of Quercus serrata, which grew within Akazu

Research Forest of University Forest in Aichi, was conducted with the purpose of investigating
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the radial variation of sap flow velocity of a ring-porous tree. The relationship between dye
ascent height during 105-min of a summer morning and sapwood depth was examined. The
result shows that 1) the maximum dye ascent height of 610 cm was found in the latest annual
ring, the depth of which was less than several millimeters. On the other hand, in older annual
rings, the dye ascent height was 80 cm at the highest. 2) The dye ascent was observed
throughout the sapwood, and 3), in general, the ascent height decreased with increasing
sapwood depth. The illustrated dye ascent variability within the sapwood suggests a
pronounced radial variation in sap flow velocity in . serrata tree. The results of this
experiment were discussed with previous studies that examined radial variation of sap flow in

ring-porous species.
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Fig.l. Time series of a) solar radiation (solid line) and rainfall (bar), and b) air temperature
(solid line) and humidity (dotted line) at Shirasaka Meteorological Station in University
Forest in Aichi during 5-day from 26th to 31th of July, 2009. Bars ended with black
circles indicate the period during which the dye injection was performed.

AFBRTIE, BHRRORE) L T2 A2 AL 5720102, Bl (5 %iREORRMET 7 &
YK AT BRYET 7 2 IR IR I 720, —ikICIE, EEOEKE HE S
LI LRV EVDRTWD, O E RO 79 AF v 7 BOPWEEL >~ (200 ml) (ZA
N, HEE Y ROMOFa—70RKIE, ) a v BERO M2 (DE REHEAZR .
Cov) argi, BRI EEROEADICELALZODOLDTH ), FEESRNLE

EEM (FK) ., 49, 29-41 (2010)



32 FEFEERLS

WEHIZ, V) arRBREEBROEANREET 5 L) 10> Twah, QebiliE Ads & B 5kT
ZZEANE D SEOAEIC ETHICEEL (FE-1), FECORICF)VETREDHITS
ETREBMOTEAZHIGTE S L9 BiEIl > T,

B - 1. SRR T 7 Retafii Ade

Photo.l. A dye injecting apparatus set up to the examined oak.
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Photo.2. The 150-cm-long log excised at heights of 70 cm and 220 cm above the ground.

Photo.3. Sample segments with 10 cm in thickness.
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BEH - 4. MEHHOEHE
Photo.4. Vertical cross-sections of sampled discs.

BEAHOBFIIFOEOFEAONPLDOE S 2 EKT.
Shown are the discs taken at heights of a) 10 cm, b) 20 c¢m, ¢) 30 cm, d) 40 cm,
e) 50 cm, f) 60 cm, g) 70 cm, h) 80 cm, and i) 90 cm from the dye injection point.
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Fig.2. Stained xylem depth as a function of height from the dye injection point. Stained
xylem, cambium, sapwood-heartwood interface, and pith of each sample disc is
denoted, respectively, by bar, dotted line, broken line, and solid line.
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Fig3. Long-term trend of annual minimum air temperature at Shirasaka
Meteorological Station for the 1941 —2009 period.
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