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Transpiration characteristics of Eucalyptus pellita in Leizhou
Peninsula and its relationship with soil water suction

WANG Zhichao, XU Yuxing,ZHU Wankuan,DU Apeng

(Guangdong Zhanjiang Eucalyptus Plantation Ecosystem Research Station ,China Eucalypt Research Centre,

Zhanjiang Guangdong 524022 ,China)

Abstract: [Objective) This study investigated the transpiration and water consumption of Fucalyptus
in dry and rainy seasons and its relationship with soil moisture to provide guidance for Eucaly ptus cultiva-
tion. [Method] In the Leizhou Peninsula area of Guangdong,an 11-year-old Eucalyptus forest was selected
to set up a 20 m X 20 m plot. According to sample-plot survey,3 sample trees with good growth were select-
ed. From June to October 2017 (rainy season) and November 2017 to January 2018 (dry season) ,the tran-

spiration rates were continuously monitored using a thermal diffusion shale flow meter (Germany, SF-G),

Lt H W] 2018-05-04

[FamH] g g 25 YR B B 3% 4 B F Al %5 9% % 351 (CAFYBB2017QA033, CAFYBB2017QA032) ; “ + = F.” H R & s B & i1
R (2016 YFD0600505) 5 ) 43 45 Aol B 017351 B (2017KJCX020) 5 ™ 4% 1 VTR B AR 2 25 28 45 [ ¢ 5 1o L0 7F 5 3
i H (2018-LYPT-DW-141)

[fEH RN EEBA88—), T IARWIIRA By W58 61 A0 4, =2 28 BK CHFSE . E-mail : wzc2254@163. com

GEGERD B 979—), 5B il db @ M BIAF 58 51 4 E 2R AR A B2 05 . E-mail: dapzj@163. com



%63 FAE A TN 2 SR R B R 2 B FE KRR AL B 5 e K W] T B 56 &R 15

and the meteorological factors, forest rainfall and soil water suction dynamics were simultaneously ob-
served. The relationship between soil water suction in 0—100 cm soil layer and rainfall, the relationship
between transpiration water consumption and daily evapotranspiration,and the relationship between tran-
spiration water consumption and soil water suction were then studied. [Result] The soil water suction of
each soil layer (every 20 cm as a soil layer in the depth of 0—100 cm) had significantly negative correlation
with rainfall. Affected by rainfall,the average soil water suction in the rainy season (21. 28 kPa) was signif-
icantly lower than that in the dry season (510. 44 kPa). The changing trend was same for water suction in
different soil layers during the observation period, but the variation ranges were quite different. The tran-
spiration rates of E. pellita had seasonal variations. The rainy season was the main period of transpiration
and water consumption of Eucalyptus with daily average transpiration rate of 1. 8 times that of the dry sea-
son. The average individual transpiration water consumption was in the order of September > August >
July>June>October>> November>>December>>]January and the values in rainy season were significantly
greater than in the dry season. The daily potential evapotranspiration had significantly positive correlation
with transpiration rate in both seasons. There was no significant correlation between transpiration rate of
the rainy season and soil water suction in each layer, but there was very significant negative linear correla-
tion between dry season transpiration rate and soil water suction. Soil moisture was the major limiting fac-
tor for transpiration and water consumption of the Eucalyptus in the dry season. The relationships between
dry season transpiration rate and water suction of different soil layers were quite different. The correlation
coefficient was in the order of 40—60 cm™>20—40 cm>60—80 cm>>80—100 cm>0—20 cm. The soil layer
of 20—80 cm was the main water use layer of the 11-year-old E. pellita. [Conclusion]) In the dry season of
the Leizhou Peninsula, soil moisture was the main factor limiting the transpiration of the E. pellita,and it
determined the transpiration together with potential evapotranspiration. With constant light and heat condi-
tion, proper water supplement measures in the dry season can effectively increase the transpiration and for-
est productivity of the Eucalyptus forest.

Key words: soil water suction; Fucalyptus pellita; forest transpiration; Leizhou Peninsula area of

Guangdong
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Table 1 Basic conditions of the sampling trees of Eucalyptus pellita
FEAR %5 i/ a M9#%/cm B i /m JE R/ (m X m) MR/ em? BT AL E/m WE T L
Sample wood number Age DBH Tree height Crown width Sapwood area  Tree stem height Position
1 11 28. 25 25.0 3.8X4.0 190. 45 1.3 Jt North
2 11 16. 35 18.1 2.5X3.0 43.43 1.3 Jt North
3 11 23.89 21.9 3.2X3.6 161.07 1.3 Jt North
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Fig. 1 Characteristics of rainfall and dynamic changes of soil water suction in different soil layers
in Eucalyptus pellita forest
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Table 2 Pearson correlation of rainfall and soil water suction at each layer in Eucalyptus pellita forest
e t7 +2/em %+ JZ T3k F1 Soil water suction in all soil layers
Index Soil lager 0~20 cm 20~40 cm 40~60 em 60~80 cm 80~100 cm 0~100 cm
0~20 1
358K 0 A 20~40 0.885" * 1
Soil water 40~60 0.911** 0.947 " * 1
suction 60~80 0.922** 0.923** 0.991* 1
80~100 0.917** 0.927"* 0.977** 0.988* * 1
0~100 0.962"* 0.957"* 0.985" * 0.986" * 0.981"* 1
[ ¥k i Rainfall —0.232"* —0.197*~ —0.198"* —0.205" " —0.220"* —0.218"*

o RFAE P<T0.05 KGRI 1 B E, « » R P<C0. 01 KPR Bk B EH . £ 3 M.

Note: * represents significant correlation at the P<Z0. 05 level (

lateral). The same for Table 3.
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Fig. 2 Dynamic changes of daily average transpiration rate and evapotranspiration characteristics of Eucalyptus pellita
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Fig. 3 Average water consumption per plant per day of Eucalyptus pellita in each month
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Fig. 4 Relationship between transpiration rate and soil water suction in the rainy season and dry season of Eucalyptus pellita
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Table 3 Pearson correlation analysis between transpiration rate of Eucalyptus pellita and soil water

suction in each layer during the rainy and dry seasons

I + 2R E /em Soil depth

Period 0~20 20~40 40~60 60~80 80~100 0~100
T Z= Rainy season 0.131 0.141 0.362 0.325 0.171 0.238
B Dry season —0.436 —0.634" —0.689% —0.611** —0.558" —0.501*~
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