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Hydrological Characteristics of Betel Nut Plantations
and the Impacts of Forested Lands Conversion to Betel
Nut Plantation on Environmental Factors

Shiang-Yue Lu™ Liang-Shin Hwang®  Chiung-Pin Liu®®

ABSTRACT In the past two to four decades financial incentives for land owners
have been favorable for the cultivation of betel nut plantations on slope lands.
Consequently, low- to mid-elevation forested slope lands have been cleared and

cultivated on a large scale. The impacts of slope land betel nut plantations on soil and
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water conservation are serious enough to have attracted much concern of government
and many environmental groups. This paper investigated and analyzed the
characteristics of betel nut and the hydrologic factors of mature betel nut plantations.
Further, we looked at the impacts of conversion forested land to betel nut plantation on
soil and water conservation and analyzed the microclimate and chemical properties of
soil moisture by using a lysimeter and nearby ploys in the Lienhuachih branch of the
Taiwan Forestry Research Institute. Betel nut has a single stem with no divergence and
6 to 9 coriaceous pinnate leaflets at the top. A tall and single-layer canopy produces a
much higher percentage of throughfall to the ground than what crevice areas in a whole
canopy allow. The interception capacity was estimated to be about 1.5 mm, which is
relatively low compared with that of other forest stands. In addition, stemflow can be
observed with a small amount of rainfall. A maximum proportion of 85% of total rainfall
was recorded as the stemflow. A large number of fine roots that are mostly concentrated
within 1 m from the base of the stem create an excellent pipe flow system once they
decay. This extensive small channel system not only resulted in infiltration rates after 90
min of as high as 0.22 cm/min on the betel nut plot, but also caused the peak of the storm
hydrograph to occur immediately after the rainfall peak. The estimated
evapotranspiration losses from betel nut plots were about 6.5 mm/day under wet soil
conditions. The average monthly temperature of the topsoil of the betel nut plot was
1.3-3.6°C higher than that of China fir and natural hardwood plots and nearby natural
hardwood forests. In addition, the maximum under canopy daily air temperatures and
ground temperatures for betel nut plantations are higher than those of hardwood forest
by 1.8°C and 2.3°C, respectively. This indicates that the microclimate can be affected
following the conversion of an area from hardwood forest to betel nut plantation. It also
indicated that rates of decomposition of organic matters will be higher than that of
forested lands. The higher Ca2*, Mg2*, N*, SO4%, and HCOs concentrations in water
samples from the betel nut plot indirectly support this viewpoint.
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