oL R Mk K F F IR, 2020, 37(4): 646-653
Journal of Zhejiang A&F University
doi: 10.11833/}.issn.2095-0756.20190531

B F B EM & AN TR B FEKIFIEN K E =
TR, FFE, AR, HFN
CEEIZARN AN 5] MRIBIFTEIT A0 | AR B TAA AR AR 25 R 8 B G AW 583, T 2R JHEIT 524022)
HE: [ B8] #FRET A Eucalyptus urophylla B A AR IER LIRS B &, A& R RIER MR oK A8 FAT 4R
BEHHE X #, [ F% ] BJA Granier A5 #%IF4H A (TDP), A EME L F LA AT AT L, FELRAR LN
n, FEFTMEXURE, BE. ERETEASALBHFLIEARERT., (SR ] Wl LT3 R R KT K
EH 6.62%, WEARKERFRTEFA(P<0.05); ARNZRARERERFRTEE (P<0.05), BWR-FEHRNRAL
FHBE (P<001) KFTAK; FERMAKTHRERAEY 1445, F. BERRARFELS R NFRAELZFA
ZFZEIMEFEEAX (P<001), EMESFTRALAGELITFENL, 2T AZLTHESHICH 037 #2 0.35; FERA#£
RKEELRGRABZTLEIREF EMX (P<0.0]), FHERIHMXZ, RERHHN 033, [L#] BrHiem@ERR
BRF BB, A2de R B R ERA, AR B AR RE YRR MR A T A A RS F R TR RN
At TANK LR IR Sh Brt Az e A FeK . B 4 &2 £ 27
THIE: AMRALSS; Arbe; RARIR; RIAFEKE; Ry E &, REAE; RKTFAhK
FESAS: ST18.5 YRR : A NERS: 2095-0756(2020)04-0646-08

Characteristics and driving factors of nocturnal water consumption of
Eucalyptus urophylla plantations in Leizhou Peninsula

WANG Zhichao, XU Yuxing, ZHU Wankuan, DU Apeng

(National Positioning Observation and Research Station of Eucalyptus Forest Ecosystem in Zhanjiang, China Eucalypt

Research Centre, National Forestry and Grassland Administration, Zhanjiang 524022, Guangdong, China)

Abstract: [Objective] This research aims to explore the water consumption characteristics of Eucalyptus
urophylla at night and its driving factors, and provide data support for improving the estimation accuracy of
water consumption in large scale eucalyptus forests. [Method] Using thermal dissipation probe(TDP)
technique, E. urophylla, a common eucalyptus from Leizhou Peninsula, was chosen as the research object to
continuously observe its nocturnal sap flow and simultaneously measure the main environmental factors such as
atmospheric temperature, humidity, rainfall and photosynthetically active radiation. The characteristics and the
driving mechanism of sap flow at night were discussed in depth. [Result] The results indicated that the average
water consumption contribution rate of E. urophylla at night during the observation period was 6.62%, and the
first half of the night consumed significantly more water than the second half (P<<0.05). The nocturnal flow rate
was significantly higher in the rainy season than in the dry season (P<<0.05). The average nocturnal flow rate
was extremely significantly higher on sunny days than on rainy days (P<<0.01). The nocturnal water

consumption contribution rate in the dry season is 1.4 times that in the rainy season. Nocturnal flow rate was
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significantly and positively correlated with vapor pressure deficit(P<<0.01)during the dry and rainy seasons, and
the fitting equation was of high statistical significant. However, the coefficient of determination was only 0.37
and 0.35 for the dry season and the rainy season, respectively. Meanwhile, there was an extremely significant
positive correlation between the nocturnal water consumption and the daytime transpiration (P<< 0.01), and
there was a power function relationship with a determination coefficient of 0.33. [Conclusion] Nocturnal water
consumption accounts for a small proportion of the total transpiration volume. However, if nocturnal sap flow is
fully ignored, total water consumption of the E. urophylla plantation ecosystem based only on the daytime sap
flow can be underestimated. Nocturnal transpiration and trunk hydration together drive the E. urophylla’s
nocturnal water consumption. [Ch, 4 fig. 2 tab. 27 ref.]

Key words: forest ecology; Eucalyptus urophylla; nocturnal sap flow; nocturnal water consumption; driving

factor; nocturnal transpiration; trunk hydration
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Figure I Dynamic characteristics of nocturnal flow rate of E. urophylla in dry season and wet season
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Figure 2 Nocturnal flow characteristics of E. urophylla under different weather conditions in dry season and wet season
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Figure 3 Seasonal dynamic characteristics of water consumption contribution rate of E. urophylla
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