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A study on sap flux density of two eucalyptus (Eucalyptus

urophylla) plantations in southeastern China by heat-pulse method
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Abstract: Sap flux densities (SFD ) of wo eucalyptus (Eucalyptusuragphylla S T. Blake) plantationsw ere
measured by heat-pulse method during September 1999 to Septenber 2000 at the two study sites, Hetou
and Jijia, located in L eizhou Peninsula, Southeast of China The diurnal and seasonal dynamics of SFD
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w ere quantified, and the relationship betw een SFD and environmental variablesw ere al evaluated

W e selected four days (betw een June 15 to 18, 2000, just after rainfall) to study the diurnal fluctua-
tionsof SFD. Our data show ed that the hourly SFD started to increase at about 7: 000 'clock in themorn-
ing, peaked at 12 00 (noon), and then decreased gradually tow ards the early evening The mean maxi-
mum hourly rates observed during the study period were 44 21+ 4 5ml/(am?®- h) and 29.2+ 7.2ml/
(am?- h) for Hetou and Jijia, respectively.

The seanal patternsof the hourly SFD were smilar betw een two sites, but their valuesw ere rela-
tively higher during thew etter season T he average daily SFD at the Hetou sitewas 2436 + 1192.5m1/

(m?-

d), andw as significantly higher than that of Jijia, 1703+ 824.5 Themaximum diurnal SFD varied
greatly w ith seasons, but themaximum value gppeared inw inter at Hetou site, and in summer at Jijia site
because of high daily air vapor pressure (daily vV PD ) and slar radiation, accompaniedw ith high available
il water content on both dates

From the cambium to the heartwood, the SFD value increased at first and then decreased continually.

The extrenemaximum value of hourly SFD during the observation period gopeared in themiddle of
June (at 13: 00 on 14 June 2000) at the Hetou site, 51.53n1/(am?: h), while this extrene valuew as
39. 85 for the Jijia site (at 13: 30 on 15 June 2000) probably due to limited realization of envirormental
variables Statistical modelsw ere developed to test the relationship betw een SFD and the environmental
factors, such as available il w ater content of 4 different depth (50, 150, 250, and 350am), daily V PD,
daily rainfall, daily mean air temperature, daily lar radiation at both sites Our analyses show ed that the
average daily SFD w as significantly related to available il volumetric w ater content and daily VPD at
both sites

Key words heat-pulsemethod; sgp flux density; eucalyptusplantations statistical model
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Table 1 Summary of age, height, mean height, diame-
' ter at breath height (DBH ), leaf area index (LA 1),
), 4 6 , 1999 9 ) )
mean sap wood area, mean diameter of canbiun, M ean
2000 9 , 1.3n . . .
sapwood volumemoisture fraction, M ean volume fraction
’ San ’ of wood, M ean wound size (mm)
! Characteristic Hetou Jijia
4 ' 4 Age (a) 3 3
) ) M ean height (m) 15 13
, M ean DBH (am) 9.5 8.8
LA I (an?) 2.0 2.4
, , R Mean spwood g 25 43
area(an?)
! ! ' . M ean diam eter of 9.26 8. 17
, canbium (am)
30min, 0. 8s M ean
2.5 sgpwood volumemoisture 0.55 0.58
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SPSS11.0 SAS6.1 SFD
. M ean volune 0.35 0.33
fraction of wood
M ean wound size 2,56 2. 56
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Fig 1 Diurnal sap flux density of eucalyptus plantations at Hetou and Jijia site during 15 June to 18 June, 2000
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) SFD
3.3
SFD (0 350an VPD P T RAD)
2, SFD VPD RAD , Pearson
0.563 0.185( ) 0.787 0.74( ); SV 150 , Pearon 0. 255
( ) 0.246( )
2 SFD Pear son (P< 0.01)
Table 2 Pear son coeff icients between mean daily SFD and environmental factor sat both sites(P< 0. 01)
SFD M 50 M 150 M 250 M 350 V PD RA IN T RAD
Hetou 0.093 0.255" " - 0.102 - 0.088 0.563" * - 0.249" " 0.242" " 0.185" "
Jijia 0.007 0.246" " 0.538" ° 0.388" " 0.787" " - 0.206" " 0.366" " 0.740" "
M 50, M 150, SV 250, SM 350  50am, 150am, 250an, 350am ,V PD )
RA IN T ,RAD , xx 0.01 ( ) 9V 50, M 150,

M 250, M 350w ere il volumetricw ater content of 50, 150, 250, and 350 depth V PD,RA N, T,RAD were atmosheric
daily vapor pressure deficit, rainfall, air temperature and lar radiation, repectively. * * represents significant at Q 01
level (double tailed)

, SFD
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F = 118. 35, 4
Y SFD (L/Mm? d)),x:  50am ,x2  150am , X3
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, , [19]
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