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Vertical variation of stem CQO, efflux and its relationship with
sap flow and xylem structure of rubber trees (Hevea

brasiliensis)

SONG Bo'*’, DONG Hao**, QUAN Fei**, FU Qingmao®™, YANG Chuan®’,
YANG Siqi'*’, TAN Zhenghong'®, WU Zhixiang'*’

(1. College of Ecology and Environment, Hainan University, Haikou, Hainan 570228; 2. Rubber Research Institute, Chinese Academy of Tropical
Agricultural Sciences, Haikou, Hainan 571101; 3. College of Tropical Crops, Hainan University, Haikou, Hainan 570228; 4. College
of Plant Protection, Hainan University, Haikou, Hainan 570228; 5. Ministry of Agriculture and Rural Affairs
Danzhou Investigation & Experiment Station of Tropical Crops, Danzhou, Hainan 571737, China)

Abstract: An attempt was made to study the temporal and spatial dynamic characteristics of stem CO, efflux
rate (E,) and its influencing factors for development of tree stem respiration flux models, which improve the
accuracy of respiration calculations in the rubber plantation ecosystem. A portable infrared gas analyzer
(IRGA) was used to monitor in situ E, of a rubber (Hevea brasiliensis) plantation for one year in Hainan Island.
The E, measured include those at 1.5 m height (£, 5), 3.0m height (£,; o) and 4.5m height (E, ;) of the sample
rubber trees. In addition, stem sap flow density (¥,;) was also monitored at the same time, and the anatomical
structures of the xylem vessels at different heights of the sample rubber trees were observed and analyzed by
using microsection method. The results showed that £, showed seasonal changes in dry and wet season, which
were in the order of E; >E, s>E; s from October to April, and E; >E; ~E,, ;s from May to September. The
E, was significantly influenced by stem sap flow and xylem structure. Analysis of the differences between
density and diameter of the xylem vessels of the sample rubber trees at different heights showed that the xylem
vessel diameter was the main factor influencing F; and E,. With the increase of xylem vessel diameter, the stem

sap flow velocity tended to increase and then the E tended to increase.
Keywords: Hevea brasiliensis; stem CO, efflux; sap flow; xylem
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