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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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(South China Institute of Botany, CAS, Guangzhous China,510650). Acta Ecologica Sinica,2003,23(10) : 1984~ 1990.
Abstract:Sap flux densities (SFD) of two eucalyptus (Eucalyptus urophylia S. T. Blake) plantations were
measured by heat-pulse method during September 1999 to September 2000 at the two study sites, Hetou

and Jijia, located in Leizhou Peninsula, Southeast of China. The diurnal and seasonal dynamics of SFD
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were quantified, and the relationship between SFI) and environmental vartables were also evaluated.

We selected four days (between June 15 to 18. 2000. just after rainfall) to study the diurnal
fluctuations of SFD. Qur data showed that the hourly SFD started to increase at about 7:00 O’clock in
the morning, peaked at 12;00 (noon). and then decreased gradually towards the early evemng. The mean
maximum hourly rates observed during the study period were 44. 21 +4. 5 ml/(em? » h) and 29.24+7.2
ml/(cm? » h) for Hetou and Jijia. respectively.

The seasonal patterns of the hourly SFID were similar between two sites, but their values were
relatively higher during the wetter season. The average daily SFI) at the Hetou site was 2436 = 1192.5
ml/(m? = d}, and was significantly higher than that of Jijia, 1703 £ 824.5. The maximum diurnal SFD
varied greatly with seasons, but the maximum value appeared in winter at Hetou site, and in summer at
Jijia site because of high datly air vapor pressure (daily VPD) and solar radiation. accompanied with high
available soil water content on both dates,

From the cambium to the heartwood. the SFI) value increased at first and then decreased continually.

The extreme maximum value of hourly SFD during the observation period appeared in the middle of
June (at 13:00 on 14 June 2000) at the Hetou site, 51.53m!/(cm? » h), while this extreme value was
39. 85 for the Jijia site (at 13:30 on 15 June 2000) probably due to limited realization of environmental
variables. Statistical models were developed to test the relationship between SFD and the environmental
factors. such as available soil water content of 4 different depth (50, 150, 250, and 350cm) . daily VPD,
daily rainfall . daily mean air temperature. daily solar radiation at both sites. Our analyses showed that the
average daily SFD was significantly related to available soil volumerric water content and daily VPD at
both sites.

Key words :heat-pulse method; sap flux density; eucalyptus plantations; statistical model
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WEG WIAZHEBESSENRW, FEML AKRATERRNE ARARIHANERET . BAT-
AAXFAEESEYEHA LM BRI ETL UNRERSHORBEKR . 2 XFRRKEANY
BTEMBEIERNATAORBERERSFD) . EAKETMNESHT SFD S XERERE FZHEMHX
¥R HMETHHRMEAEEFRFERATHKKGMNAEHEENESR,
2 WEMAE
2.1 BRFRHMBLR

88 M T sk (21°05'N. 109°54'E) FIZ2 & (20°54' N, 109°52'E) i TR ¥ ¥ J 5%, . B A A B £ 40 km, fif
FRBIER  MEBEESERNSE. FRH5B23.5C.7 HEHSRA28.9C. I A EFHSMA15.2C. &R
MR RS R WM P, 1987~ 1996 4F 10a ML HREFR ¥ 1610. 6mm, FIHE K KN 1764. Imm. 10
Ehf e EERKTFEFR . A~ AMIFEER. AU~ HIBREL . AL W, H AR A 400mm L L,
10VAMEEEIHHNSEE . AL BB AKRBRAR 50mm, BN 1996 F ML B A T K (Eucalyptus
urophylia S. T. Blake) B X L MAI LR AL M L/K FP/ERL 1999 49 H~2000%FE9 Ak,

MRMEREFET — 40m X 40m FEEF 33 HAE B AT MR I b5 A9 M .
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Table 1 height,
diameter at breath height ( DEH ), leal area index
(LAT),

cambium. Mean sapwood volume moisture fraction,

Summary of age, mean beight,

mean diameter of

mean Sap wood ares,

Mean volume fraction of wood, Mean wound size (mm)

¥ ff Characteristic W& Hetou #££2¥ Jijia

g Age (a) 3 3
3 H) B BE Mean height(m) 15 13
B Mean DBH (em) 0.5 8. 8

2.0 2. 4

o i R iR M LAI(cm?)
FH) A RE B Mean sapwood

area(cm?)

W-H#1i51 8t B 42 Mean diameter of

cambivm (cm)

¥ 38K BB K 4+ & B Mean

sapwood volume moisture
fraction

#4145 A Mean volume

fraction of wood

W24 0 K 7/ Mean wound size

{mm)

49. 72 43

9. 26 8.17

0. 55 0. 58

0. 35 0. 33

2-56 2. 56
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AEBE D KABIREUEHOERBARA B EOXEDREBRAKBIEERKD L. KANE
B 7.00 FEmh B a.13.00 KA B MM, ELE 4d PRk SFD B K{ER B H 46.96,37.57.47- 17,
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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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250 A G 0 KU LR K B L 8 F 10
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o], EatE] SED B FiZE.
3.3 WM ERSHBEFHHEXXE
WL ML R E FES SFD S FERFEE F(0~350cm %2+ RIS KR .VPD . P.T.RAD)

MM ETFHLHERLE 2. BB ATHSFDHE VPD #l RAD X #H KX B B TEAHRK (Pearson
F L E BN 0.563.0. 1857 k) F1 0. 787.0. T4 %) ; 5 SMI150 (F #% . Pearson M X R B4 5 R 0. 255
(P3O FT 0. 246 (R F).

®2 WAHWELHESFD STERNEAFZ ) Pearson X R (P<0. 01)
Table 2 Pearson coefficients beiween mean daily SFD and environmental factors at both sites(<{.01)

SFD SM50 SM15¢ SM250 SM350 VEPD RAIN T RAD
7 3% Hetou 0. 093 0.255" —90. 102 —0. 088 0.563" ¢  —0.249"*  (.242*" 0. 185"
DE Jijia 0. 007 0.246* * 0, 538" * 0. 388* 0.787** —0.206**" 0.366"" 0. 740" *

SM50,8M150,SM250,SM350 3} 50cm, 150cm,250cm, 350cm +REE X AKR.VPD AR X KKBAXTEE,

RAIN JAXSRAR.THAVFHSAB . RAD F KTHEE, »» HEEE0.01 XK ERBX(NRE) SM50,5M150,
SM250,SM350 were soil volumetric water content of 50,150,250,and 350 depth. VPD.RAIN,T,RAD were atmospheric

daily vapor pressure deficit,rainfall.air temperature and solar radiation,respectively, * * represents significant at 0. 01

level (double tailed)

W BB ML EFBXASFD S EEREAFHELRTRANTHMPBFRERR
Mg Y = — 33386 + 15.587x, + 331126x, — 151073x, + 5209. 26x, + 1669. 32x5 —
15.05x5 + 11.51x; — 73.54r; F =57.723, B8 ¥ (1)

REZLED, MEEHARKEE T, A8 W% HF Y SFD BRI r#E.
= — 31195. 22 + 318695. 8z, — 132184. 45x; + 1695. 5625 — 13. 9925 — 70. 69x4

F=0250, BB ¥ (2)
HR Y = — 9252.36 + 4032.99r, — 10137x, + 30599x; — 2166. 6x, + 1103. 715 —
0. 54-1”.5"_ 19. 381'7+ 15. 531"3 F = ?3-35?*&@* (3)

FR.Z5 RS BHRMERE T SFD NBRRNB
= — 8693. 86 + 3825. 23x, — 9730. 76x; + 26874. 73x; + 1239. %xy — 17. 472,

F=11835%8% (4)
X, Y BB EH SFDL/(m? »d))ex, X 50cm LIER S KB, 2, B 150em T MERIT KR, 2 K
250cm TR KR ,x X 350cm LINEB I KR o FAXHRXEIBAKIEEZVPD) kPa),xs N
HEEAKE (mm/d)x; AABECC) 2 FABEH M/ (m? « d)),

HTFFREAFZENEHEEE, TG EIERXKCBRAKEEX . VPD A AHBHEXCHERE
%0 . AMEEIF Y SFDSEEARRBAFHENFIBRP,.SFD S5 LRI KBAHE 250cm BHE
BIMEKBREXERR.AXRESVPDRBERX. M5 KEEHAMAXLEARARREHE XEEEAT
VPD REXAMBHATATELN. R EXAN ERMALHLKEMATIHASFD HRANER
N T RBERE KRB sh 6 L Ko U R KBS mER VPD,

4 itip

ERRARNEEEEXT RN 3 X . £PXEHERE. LMBAERISRBER £DEEHRERER
ERBRAOBERS, T BEARERARHSEKFE IS EARRERRGREESH . HREH B F
SFD W AKMFEARY 99. 8% KL L2, R AT ] SFD B 8 I i A B9 2% M #E K 88 7 . 1B IR — % Bl A< ]
AEZ ] AR RS R 2 R AL H B R E R, BN R R A HE R AME, H SFD £RHM KUY,

LHPAMERERAIKRSFDOMIEREEFHIIRAKER VPD., i THHRBEERS 40km.
Wi VvPD AR FURM T AN ESTRERSRSFDELXFM TEER. Mk LWy HERL.
G . ILBRERX . KIESEER BAHR L REBBRABESBRAK KO EAENKELRER
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* OHAF R EBGEARES, DM AT Ak T SR RAF R K M e SRR AT
Mg BRI E T 2B a ., BAh Bk LK R AR ZAK S R AZRABSEHENTRER/D
Fo R Fat PR EMAMARRERERFAR . XERA TR SHI L SFD HREKHHEE.
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