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Abgract: The use df Eucalyptus as plantation trees in the tropics has been criticized in the world wide on the grounds
that they consume water in excessve anounts, but it is no generd ansier to the quegion of whether Eucalyptus consume
water in excessve quartities because dte conditions, climete and ecies dl irfluence water use. In outh China, however ,
thereis little irformation on weter use by Eucalyptus plantations. The purpose of this pgper was to discuss dfects of
meteorologica factors on dry ssaond dynamics of il weter content in Eucalyptus plantation on Leizhou peninsula of
uthern China. Based on the data obtai ned from locate-oriented observation throughout the dry season from Oct. 1999 to
Mar. 2000, the method , caronicd correeion andys's, which coud puts emphad s upon holigic meteorologcal factors and
il water content (SWC) , was enployed to andyze the rdationship between them. The main resuts indicated as
followings: (1) Sil water content varied markedy in different layers and mean water content of layers increased with the
depth of il (P =0.001) ; (2) The codficient of weight for daily maximum temperature( Tye) and ninimum terrperature

:2002- 02- 04
KZCX2-407 39928007 FST97/77

© 1995-2004 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



5 : 11

( Twin) wWas 1. 260 and 0. 840 ,regpectively. And the main meteorologica factors that changed oil water content of deeper
layers(9VI150 , SVI250 , IVI350) were vapour pressure deficit (VPD) , daily minimum tenperaure( Tpin) ,lar radiation
(Rs) , and maximum temperature ( Tra) ; SNVC & 9M350 had a dgnificant relaionship with precipitation (P,) (P =
0.001) , while the mein factors irfluencing SMC a 9VI50 were P and wind speed. (3) The caronicd corrdation
codficients between canopy meteorological factors and SWC were 0. 841 and 0. 548 ( P =0.001) , regectivdly. And the
multiple correlation codfficients between the two caronica variableswas 70. 7 % ; (4) The totd variance in oil water content
explaned by firg caronica covariates (U; ,W;) was 40. 4 %. The two caronicd variables, (U; ,W;) and (Uz ,Ws)
explained tota variation in il water content was 43. 0 %. Thefird caronicd variables U; can acoount for tota variation in
dependent variables of il water contert up to 57.2 %; (5) The il water content at SM350 V250 V150 were mainly
dfected by daily maximum termmperature, minimum temperature, and lar radigion anong the canopy meteorologca
factors.

Key words: Eucalyptus plantation, Dry ssasons, Sil weter content , Meteorologicd factors, Caronicd corrdation method
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1.2.2 )
50 150 250 350 cm 4 , M50 SM150 SvVi250 SMI350 (
Rs PP Ws VPD Trex Twin 6 '
SPSS10.0  EXCH.2000
2
2.1
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Tab. 1 Teds o homogeneity o variances in layers
F F
Surce of variaion Im of Fuares Degree of freedom Mean square Sdidic Fvdue Qiticd F vdue
B goups 0. 669 3 0.223 500. 856 5.478 " "
Within gows 0.331 744 0.000 4
2
Tab. 2 Multiple comparisons between water content of
(P=0.001) ( 12 layers in different depths
I J (FJ)
Qowp | Qowp J Mean difference between growps (IFJ)  Sd. error
) 1 2 - 2.791E02 " 2.182E03
0.418,0.446, 3 - 4.841E02" 2.182E03
0. 467 ,0. 500 g- kg’ v 4 - 8.197E02 " 2.182E03
0.025, 0.023, 0.013, 2 1 2.791E02 " 2.182E03
0. 022 , 3 - 2.049E02 " 2.182E03
( 1 4 - 5.405E02 " 2.182E03
4 3 1 4.841E02 " 2.182E03
' ' 2 2. 49E 02 * 2. 182E03
(0 50cm) .
4 - 3.356E02 2. 182E03
(50 150 cm) (150 4 1 8.197E02 2.182E03
250 cm) (250 350 2 5. 405E02 " 2.182E03
cm) 3 3.356E02 2.182E03
2.2 1234 SM50 V150 SVI250 V350 4 Number 1,2 ,3 and 4

represent SV 50 ,SM 150, SM 250 and SMI 350, regpectively.
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M50 SM150 V250 M350 4 , Yi,Y2,Y3
y4 ’ U, Rs Pr Ws VPD Tmax Tm' 6 ’ X1, X2,
Xs X ,Xs X , ( )W (u,w)
3(U; ,Wy) 1 , 950 V150 Svi250 S350 0.177,0.381,
1.833,2. 486 , , W,
1 L
, U SM250 SvI350 , M350 ;o M50 SMI150
; . V250  Sv3%0 ,
3
Tab. 3 Results o canonical correation analysis
1 2
Caronicd correlation and caronica variables The firg and the second caronica variables
! 1 =0.841( P=0.001)
The firgt caronical correlated coefficient ry n=s e
1 (Ul, W]_) U;=-0. 177y1 +0. 381)/2- l.833y3+2.486y4
Thefirg caronica variables (Ul y Wl) W; =0.571x; +0.131x, - 0.214x3 +0. 381 x4 - 0.842x5 + 1. 260 g
2 ra
. .. Iz =0.548
The seoond caronical corrdated codficient ro
2 (U2 , Wz) Uy = - 0.146y; +1.616y, +0.086y3 - 1.436y,
The second caronical variables( U, , W) W, =0.473x; +0.000x, - 1.070x3 - 0.117x4 - 0. 873 x5 + 0. 272xg
, , , Trrex ,
W]_ ) 1
, Wi , Pr VPD; Trin Wi ,
1- 4'57 y [} '
Trrin
2 (U2, W)
, SNC : :
, SWC , 2 4 2
S\C , 23 4
2.3
SNC
4 , ,SVI50 SWC P Wi , P ,
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P, (D 2
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Tab. 4 Ted o significance between special variablesin U & W
SMI50 SMI150 V250 SVI350
Independent variables Sgnificance of SVI50 Jgnificance of V150 Sgnificance of V250 Sgnificance of V350
Rs 0.419 0.001" "~ 0.008 0.002 "
Pr 0.000" " " 0.031" 0.110 0.025 "
Ws 0.016 " 0.000" "~ 0.597 0.400
VPD 0.130 0.024" 0.000" " 0.000"""
Trvex 0. 461 0.000" "~ 0.007 0.002 "
Thin 0.878 0.000""" 0.000""" 0.000"""
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Fg. 1 Didribution of il water content in layersin dry seaons(Oct. 1999 to Mar. 2000)
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1 2000
FZAEF5 Sequence of dry seasons
2 1999 —2000
Fg. 2 Didribution of precipitation during dry seaonsadf 1999 to 2000

M150 SVC  Re Ws Tox  Toin (P=0.001), P VPD (P=
0.05 Svi250 9vI350 VPD  Tyin (P=0.001) , Rs T
(P=0.05) ; M350 , P (P=0.05)

) ; ( 9v150,9v250 9VI350)
SWe (SVI50) SWC (
1) ; ( ) (

,1995) (Phillips et al. ,1999 ;Pataki et al. ,2000;Oren et al. ,2001)
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Tab. 5 Canonical corrdation between meteordogical factors and soil water content
Wy W, -U U Uz

Independert variables W Caroricd variables W, Caronicd variables W,

Dependent variables U Caonicd varighles Uy

Rs 0. 658

0.141 SVI50 0. 200 0. 202
P, 0.031 - 0.181 M150 0.799 0.513
Ws - 0.238 - 0.922 SvI250 0. 863 -0.111
VD 0.574 0. 202 SM350 0.930 - 0.146
Trrex 0. 831 - 0.061
Trin 0.833 - 0.304
Rt Var DE 25.9 5.2 Rt Var DE 57.2 8.5
Rt Var GO 36.8 17.3 Rt Var QO 40.4 2.5
r? 0.707 0.300
r 0.841° 0.548 "
5 :
, 0.05 , r, =0.841 r, =0.548 ,6
( ) SWC
, 1 (U , W) 0.707,
1 (U1) 57.2%
40.4 %, , 1 (U , W)
40. 4 %
, 2 (U2) 8.5%,
2.5%, 2 (Uz ,W,)
2.5%
, 1 2 , 43.0%
6 1(Us W) 2 (U2 , W) V50 SvI150 SvI250
SVI350 4 43.0%
, 1 , 2 , 6
1 4 1 (W)
Ton Trx  Rs, 0.883 0.831 0.658; , 1
(uUy) V350 SVI250 SwI150, 0. 800 ;1
Ton Trx Rs SVI350 V1250 SVI150 3 SWC
3
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,1995) ,
SNVC , SNC )
SNC , ,
M350  IvI250 SNC , 2.486  1.833
( ,1995) , , (1995)
SNC '
SNC , SNC :
SNC
y» Tmin T P W
(9V50) SNMC,Rs VPD Toex  Twin SANC, SvI50
, ( 9v150 9v1250  9vI350) SVC
(Sv50) :
(rp 0.841 0.548) , (U,
W) L (U2 W) 43.0% 1
Toin Trx R V350 SM250 SvI150 3 SNVC
(Davidson ,1995) ,
( ,1995) — ,
( ,2001) : SWC
SNVC
, 91150 SNMC Rs Ws Toex  Thin , P VPD
M250 SM3B0  VPD  Thin , R T ;
M350 P , (E. grandis) VPD
(Myers e al. , 1998) yRs Ws Toex  Thin
V150 SM250 SvI350 SNC ;
4 SWe 43.0%, (
2 3.2m( ,1989) ,
(Battagia et al. ,1998) , ,
(QGeenwood et al. ,1985) (2001)

,SNC ) .
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