2016 7 27 7 http: //www.cjae.net

Chinese Journal of Applied Ecology Jul. 2016 27(7): 2048-2058 DOI: 10.13287/j.1001-9332.201607.024

2

12 1 12 3%

/ 361005; > /
518055; °* 100084)

Granier
( SFD) 1 (2010 10 2011 10 ) .
(DBH) 8~10cm

2 ecm SFD 382l gem” *s"
. ( « 2~4.4~8.8~10 cm)
( ) 0.14~0.19.
0.94~1.45.1.96~3.43 kg » d™".
100.38 mm 6%.
(E) ( P<0.001) (PAR)

(VPD) E, E, 60% ~92% E,

PAR  VPD . E,
Es
; Granier ; ; ;

Sapflow characteristics of Kandelia obovata and their controlling factors in Zhangjiang estu—
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Abstract: In this study the Grainer’s thermal dissipation probe method was applied to monitor sap
flux density ( SFD) of a mangrove species Kandelia obovata over a period of one year ( 2010—10—
2011-10) in Zhangjiangkou Mangrove National Nature Reserve Fujian China. The results showed
that both season and diameter class exerted significant effects on the SFD of K. obovata trees. In
summer when the diameter at breast height ( DBH) reached 8—10 ¢m the highest SFD was found
at a depth of 2 cm with a value of 38.21 g * m™
mangrove tree species and forested wetland tree species. The mean whole tree transpiration ( i.e.

«s”" which was comparable with those for other

daily water use) of all stem size classes demonstrated large changes from winter to summer in-
creased from 0.14 to 0.19 kg * d™' in small trees (S DBH=2-4 c¢m) from 0.94 to 1.45 kg * d™'
in medium trees (M DBH=4-8 c¢m) and from 1.96 to 3.43 kg * d”' in large ones (L. DBH=8-
10 cm) . The daily transpiration of K. obovata stand was calculated by summing all size classes

which was then summed up for entire year to estimate annual transpiration of entire K. obovata for—
est which was about 100.38 mm less than 6% of local annual precipitation. Key environmental
factors all had significant effects ( all P<0.001) on the stand transpiration rate ( E.) of K. obovata
forest and photosynthetically active radiation ( PAR) and vapor pressure deficit ( VPD) were the
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main driving factors which explained 60%—-92% seasonal variation of E_. The PAR and VPD had

larger effects on the E_ in summer than that in winter. In addition we observed an obvious time lag

phenomenon in the relationship between E_and PAR or VPD which should be taken into account

when explaining seasonal variation of E_ in K. obovata forest.

Key words: mangrove forest; Grainer’s thermal dissipation probe method; transpiration; time-ag

phenomenon; environmental regulations.
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1

Table 1 Characteristics of the Kandelia obovata trees used for the sap flow measurements

Crown ( ¢m)

Size class DBH Height Density
(‘cm) (m) Length Width (trees * hm™2)
Small size class (S 2~4 cm) 2.2~33 4.75~5.15 20~40 15~25 4952
Middle size class (M 4.1~8 cm) 4.1~6.6 5.20~5.50 40~200 30~150 1726
Large size class (L 8.1~10 cm) 8.6~9.2 5.50~5.75 250~260 120 157
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Table 2 Time lag in the relationships between whole stand PAR VPD
sap flow (E,) of Kandelia obovata forest and PAR and VPD E, ( 6)
in different seasons VPD E PAR.
Time lag ( min) PAR.VPD
Season PAR VPD
Spring 0 -30
Summer =30 +30 ( PAR VPD) ’
Autumn -30 +60
Winter -30 +30
“r R PAR VPD “+” E, PAR ( )  PAR  VPD
VPD The negative signs indicated that E_ changes behind PAR or VPD ( 3) . ( 2) :
while the positive ones indicated the opposite. . .
PAR 30 min VPD 30~60 min.
PAR
( 2 E. E. 88.3% ~96.2% VPD E.
E. 63.4% ~91.2% ( 3).
3 (E,)

Table 3 Correlation coefficients for the relationships between whole stand sap flow ( E,) of Kandelia obovata forest and key
environmental factors in different seasons with or without taking into consideration of time lag phenomenon

Season PAR VPD R, T, RH
r P r P r P r P r P

Spring 0.924 0.000 0.738 0.000 0.918 0.000 0.709 0.000 -0.500 0.000
Without taking Summer 0.922 0.000 0.876 0.000 0.917 0.000 0.859 0.000 -0.879  0.000
into consideration Autumn 0.913 0.000 0.724 0.000 0.907 0.000 0.656 0.000 -0.784  0.000
of time lag Winter 0.786 0.000 0.600 0.000 0.361 0.000 -0.379 0.000 -0.703  0.000

Spring 0.924 0.000 0.738 0.000 - - - - - -
Taking into Summer 0.924 0.000 0.912 0.000 - - - - - -
consideration of Autumn 0.962 0.000 0.837 0.000 - - - - - -
time lag Winter 0.883 0.000 0.634 0.000 - - - - - -
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