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Variation in stem sap flow of Eucalyptus urophylla x E. grandis during

rainy and dry seasons

WANG Zhichao, ZHU Wankuan, DU Apeng
(China Eucalypt Research Centre, Zhanjiang 524022, Guangdong, China)

Abstract: To examine water consumption of eucalypt plantation species and to provide guidance for plantation
establishment and tending, sap flow of plantation grown Eucalyptus urophylla x Eucalyptus grandis was contin-
uously measured using the thermal diffusion stem flow meter (Germany, SF-G) which allowed analyses of water
use characteristics during both dry and rainy seasons. Stand meteorological conditions were determined syn-
chronously to enable a correlation analysis for differences between sap flow and meteorological factors in both
dry and rainy seasons. Results showed that diurnal variations of sap flow displayed typical single-peaked curves
in both dry and rainy seasons. The start (07:15) and peak (11:30) times for sap flow during the rainy season
were earlier than those in the dry season (07:45 and 13:00) with the peak sap flow in the rainy season being
1.3 times more than in the dry season. Time duration for relatively high levels of flow were longer in the rainy
season than in the dry. In both dry and rainy seasons, variation and total stem sap flow observed during the first
half of the night were significantly greater (P<<0.01)than those observed after midnight. Likewise, the variation
in total stem sap flow observed during the entire rainy season was significantly greater (P<<0.01) than that ob-
served during the dry season. The average daily (3.99 kg-d™) and monthly (122.4 kg-month™) fluxes during
rainy season were significantly greater (P<<0.05) than fluxes in the dry season (daily-2.64 kg-d™ and monthly-
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80.00 kg -month™). The main meteorological factors, such as vapor pressure deficit, photosynthetically active
radiation (PAR), air humidity, and air temperature, were not correlated to seasonal sap flow of E. urophylla x
E. grandis. However, flow density during the rainy season was highly significant (P<<0.01) and positively cor-
related (r = 0.39) with wind velocity and significantly (P<<0.05) and negatively correlated (r = —0.08) with
rainfall. The above results show that the rainy season is a fast growth period of E. urophylla x E. grandis, with
high water consumption, also is the important period for water and fertilizer management. [Ch, 1 fig. 3 tab. 34
ref. |

Key words: forest ecology; E. urophylla x E. grandis; stem sap flow; rainy and dry season; thermal dissipation
probe (TDP)
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Table 1  Basic conditions of the sample trees

AR~ Mg /em T 55 /m B J5/em R B em® T AL /m I 5E J7 oL
1 9.6 10.8 0.3 329 1.3 =
2 8.3 9.8 0.2 26.2 1.3 =4
3 8.7 10.1 0.2 28.1 1.3 =4
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Xt e A 5 I 2 R g o A AT LA (3R 2), IR RO H O AR 5.93 kg-d™, MR 1.30 4%
I fe/h H i il 0.66 kg-d™, 252 6.00 4%, X FRIMZ 1 Bl S Bam, B3 iy
3.99 kg-d™, BEFFM 150 4% PIHEEZRBOR, WA 1224 kg- A7, NEFMW 1.53 1%,
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Table 2 Daily and month sap flow volume of E. urophylla XE. grandis in both rainy and dry seasons

FH Ik H ol (kg-d™) /) Hd i/ (kg-d™) T R (kg d™) A/ (kg A7)
2 5.93 0.66 3.99 + 0.17 12240 = 3.79
EEs 4.65 0.11 2.64 + 0.26 80.00 + 7.45
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ST 8 AR ALBR T 2 BV AR AL 2 S R S Ab i 52 B JE L AG R TR 290 X R R R R
2 AW TR0 %L 5 4 TR TR ARAE Pearson A5G0, 45N 3. MR i %% 5 RS
WhEE . XE L e A SO S A B OKIRE T B R AR 3 IR A5G (P<<0.01), FH 5 R %o 5o 0.79, 0.39,
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Table 3 The analysis of correlation between sap flow density in rainy and dry seasons and meteorological factors of E. urophyllaxE. grandis

Fh KA Rt R B A B Kk AR 5 R
RS 0.79% -0.66%% 0.39% 0.91* -0.08* 0.79%
R 0.43% -0.61%% -0.06 0.917%* -0.03 0.817%*

YLl % O 0.01 kP B AR, * O 0.05 kP b B FAK .
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