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Abstract
TE 143809

A significant environmental problem in shallow groundwater resources is a high
iron content. In lower northern Thailand, farmers pump a large quantity of groundwater
to irrigate their paddy crops. The iron and manganese thus accumulate into paddy soil
and rice and even adversely affect the rice productivity. The objective of this research is
to study an accumulation of iron and manganese from groundwater into paddy soil and
rice. Field experiments were conducted at Moo 3, Tombon Watprik, Maung, Phitsanulok.
The 22-rai paddy field is divided into 14 parts. Measurements were as follows: (1) water
quantity (weekly) including rainfall, groundwater, and paddy water and (2)
concentrations of iron and manganese in the water, paddy soil, and rice in rainy and dry
seasons of the 2002/2003 crop year.

Results are as follows: (1) farmers pump the groundwater mainly in the dry
season with a pumping rate of 1,561 ms/rai/yr. (2) The accumulation rate of iron into
paddy soil is 10.90 kg/railyr; that is, the groundwater contributes an input of 10.55
kg/rai/yr but the output from the iron in rice seeds is of 0.07 kg/raifyr. (3) The
accumulation rate of manganese is 0.8 kg/rai/yr under an assumption of negligible
manganese concentrations in seeds. (4) The paddy soil has higher iron concentrations
than rice roots, leaf sheaths, leaf blades, seeds, groundwater, paddy water, and rainfall
in the amount of 40,166.3, 16,711, 980, 403, 138, 6.9, 0.9, and 0.3 ppm, respectively. (5)
Without an analysis of plant, the paddy soil has higher manganese concentrations than
groundwater, paddy water, and rainfall in the amount of 11,730.0, 0.4, 0.2, and 0.02
ppm, respectively. (6) When the groundwater is stored in the paddy field, iron and
manganese concentrations are high in the area near the well because of incomplete
oxidation. Their concentrations decrease as a function of flowing distance due to an
increasing exposure to the atmosphere. However, the concentrations are high in still
paddy water at the end of the field without scientific explanation. (7) Active ferrous iron

in soil has a similar pattern of iron distribution to that of the paddy water.



