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Abgract : Eucommia ulmoides is a tree gecies commonly used for reforegation in Suthern China. It is known to play an inmportant
role in water conservetion , but the fectsof tree sructurd and environmenta factors on the trangpiration and weter balance of this
goecies have not been fully gudied. The am of this Sudy was to evauate the diurnd and nonthly variability of sem sp flow
velocity in E. umoides, aswdll asto undergand how gructura festures and environmenta factors were potentialy controlling the
whole-plant weter-use of the ecies. The gudy was conducted from July to October in 2004 a the Ecologca Bendit Monitoring
Sation of the Yangtze River Protection Fores in Glli Gounty , Hunan Province (29°30 N, 110°10 E) . Sem sap flow velocity was
measured usng a therma disdpation probe (TDP, Dynamax, Houson TX, U. S. A). With this probe, data were recorded
automticaly every 10 minutes. During the same time period, severd environmental variadles (i. e. , mainly meteorologica

observations) were measured every 5 minutes a a weather gation located within the sudy area. From July to October , sem s
flow velocity of E. ulmoides increased morotonicaly , reaching meximum values (i. e. , 1. 818 g/(cnf - h) during October.

Diurnd variation of sem sgp flow velocity was smlar anong the different months sudied, exhibiting a uninoda pattern that
resembled the ones observed for ar temperature ( T) and olar radiation ( RAD) . However , there are differences in sap flow
garting time and peak time anong different months. Sem s3p flow velocity was sgnificantly related with solar radiation ( RAD)
rlative humidity ( RH) , ar terperature ( T) , and wind peed (WS) . Anpng these, RAD and RH seemed to be the nogt
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important factors, aswas indicated by their high

patid corrdation codficients. RAD was the nog importart factor from July to

September , while RH was the nog inportant factor in October. Sem sgp flow velocity of E. ulmoides a0 showed Sgnificant
ocorrelaions with structura characterigtics of the forest such as diameter at breast height ( DBH) , canopy height ( Heangy) , and

their interaction of ( DBH)? and tree height ( H)

(i.e., (DBH)?H) .

Key words:gem sp flow; thermd disspation probe; Eucommia ulmoides; red il regon
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Table1 Comparison of sap flow veocity and sap flowflux in different period o time
Wee hours (0:00 5:00) Daytime (5:00 19:00) Night (19:00 24:00)
Month Mean S flow Mean S flow Mean S flow
(g/(cn?-h))  flux (g/en?) Percerntage (%) (g/(cm?-h))  flux (g/en?)  Percentage (%) (g/(cn?-h))  flux (g/en?)  Percentage ( %)
7Jd. 0.60 3.01 14.5 1.10 15.47 74.5 0.46 2.29 11.0
8 Aug. 0.77 3.87 13.1 1.56 22.67 76.7 0.61 3.4 10.3
9 Sp. 0.84 4.18 13.1 1.60 22.41 70.1 1.08 5.40 16.9
10 Oct. 0.62 3.02 7.0 2.56 36.34 83.8 0.80 3.9 9.2
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Table 2 Dynamics o sap flow veocity o E. ulmoides in different months
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7 10 10 Table 3 Satigics o weather factorsfrom July to October in 2004
7 . 8 Au. 9 Sp. 10 Oc.
1.818 g/(enf-h) , 7
RAD 196.0+3.07 138.8+2.26 129.5%+2.53 7. 7+x1.77
2 10 » RH 85.4+2.26 8l.6+1.35 75.1+0.23 64.8+0.43
10 T 25.3+2.36 24.1+1.39 22.4+£0.05 17.6+0.46
WS 1.4+£2.38 2.8+1.43 2.3+0.04 8.2+0.43
! VPD 1591.8+11.07 1581.2+8.24 1526.6+1.17 1302.7+6.09
( 1) , 10 + Data presented are means+ S. E
) , 10
4
Table4 Sem sap flow gatigics o E. ulmoides in different months
Month N Mean Sd. Devition Sd. Eror Min Max v
7 176 0.911 0.191 0.037 0.320 2.610 0.21
8 158 1.183 0. 266 0.078 0.360 4.150 0.22
9 259 1.468 0.274 0.042 0.400 4.081 0.19
10 136 1.818 0.46 0.148 0.284 5.924 0.25
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Table5 Corrdation analysis between ¢em sap flow and other sand
dexcription factors
(7,
Sp
9 flow velocity DBH H Caopy  Hepy (DBH)?H
Pearon . . .
f . 0.64° 0.48 0.18 0.67 0.64
correlaion
, Sg. 0.02 0.12 0.62 0.02 0.02
’ , (>tailed) ' ' ' ’ '
N 12 12 12 12 12
* 0.05 Qorrdation is dgnificant & p <
’ ' 0.05 (2tailed)
789 Table 6 Regresson modes o sap flow velocity of E. ulmoides
' 10 ' Regresson equation Tes of sgnificance N
) \ F=11.353
Fs DBH Fs=0.566DBH - 1.823 Sg. =0.007 12
F=17.612
Fs H Fs=1.167 H - 3.527
3 ey ey Sg =0.002 L
Fs Fs = 35.07 ( DBH)?H + F=8.755 1
(0] (DBH)*H 0. 767 g =0.014
) ) TDP
(1, 12]
7
Table 7 Correation analysis between sap flow velocity and other weather factors
Morth Qorrelation RAD RH T WS VPD
7 Pearson Qorrelation 0.567 " ° -0.287"° 0.250 " " 0.155 " -0.2712° "
dg. (2taled) 0.000 0.000 0.001 0.039 0.000
N 176 176 161 176 176
8 Pearson Qorrelation 0.652 " " -0.402°7 " 0.353" " 0.2437 -0.3817"
dg. (2taled) 0.000 0.000 0.000 0.017 0.000
N 158 158 158 158 158
9 Pearson Qorrelation 0.245" " -0.121 -0.124" 0.118 0.119
d9. (2-taled) 0. 000 0.053 0.047 0.058 0.057
N 259 259 259 259 259
10 Pearson Corrlation 0.682" " -0.984"" 0.929" " 0.562" " -0.755 "7
d9. (2-taled) 0. 000 0.000 0.000 0.000 0. 000
N 136 136 136 136 136
* x Qorreation is dgnificant a8 p<0.01 (2-tailed)
3.1
10 , , 7:00
3h 10 28]
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( 8) 1 1 1
[32]
3.2 8 el
Table 8 Change o root biomass among the different DBH of E. ulmoides
Root
' ' dte DBH(cm) Height (m) biomess (kg)
, , Zunyi 18.8 14.2 74.2
, , 12.8 13.6 17.0
(30] 7.0 10.3 3.5
! ! ali 17.5 15.2 2.3
, , 10.6 13.6 6.5
4.8 9.5 1.3
[28,33,29]
) [33]
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