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Abstract

The study on potential use of FGD-Gypsum (Flue Gas Desulfurization-
Gypsum) , a by-product from lignite coal combustion in Mae Moh electric power
plant , in agriculture was conducted at the experimental field of Irrigated Agricultural
Research Station , Faculty of Agriculture , Chiang Mai University since 2005 — 2006
on a San Sai soil series. Testing was employed with 2 cropping system as rice —
soybean and rice - peanut. The experiment was done by utilizing a randomized
complete block design with 4 replications. The treatments composed of 4 different
rates of FGD-Gypsum application as 0, 500, 1000 and 2000 kg rai"' in a plot size of 4
x 6 m*. FGD-Gypsum was applied by incorporation into a plough layer together with
basal fertilizer prior to each cropping. In the rice growing season , rice ( variety :
Pathumthani 60 )} was basal applied with 16 20 - 0 at the rate of 50 kg rai”’ and top-
dressed with urea at the rate of 25 kg rai”' at booting stage . For the consecutive
soybean (variety: Chiang Mai 60) and peanut (variety: Kalasin 2), each was received
8-24-24 at the rate of 50 kg rai’'. Leaves samples of each crop were taken at the
beginning of flowering stage and analyzed for the uptake portions of nutrient clements
as well as heavy metals. Crop yields were measured upon harvesting period. Grain
vields and seed yield were sampled and analyzed for the accumulation of heavy metal
contents, Soil samples were taken prior and after each cropping and analyzed for the
change in soil physical and chemical properties as affected from FGD-Gypsum
application.



The results revealed that different rates of FGD-Gypsum application in the 2
rice based cropping system had no significant differences in crop yields as compared
to treatment with no FGD-Gypsum application. However, it was found that in peanut,
yields have a tendency to increase with the increasing rate of FGD-Gypsum
application. On the contrary, high rate of FGD-Gypsum application in soybean had
reflected the yield diminishing tendency. This might be due to high salty effect of
FGD-Gypsum (6.0 dS m™) itself, FGD-Gypsum application in rice, thus made the rice
to increase uptake in S as well as the significant reduction in Mg and Zn
concentrations. There were no significant differences observed among other rutrients
as well as heavy metals in every treatment. In soybean and peanut, a high uptake rate
in Ca, Mg and S was observed. Manganese and Zinc have a decreasing tendency but
still represented in a normal range. Chromium , Nickel and Cobalt were detected at a
very low level (< 0.100 mg kg™ ). While Pb and Cd showed a little variation in their
concentration but there were no significant differences observed between control
treatment and treatment of high FGD-Gypsum application rate (2000 kg rai’’). The
results obtained from heavy metal analysis in seeds revealed a very low to low
concentration of Cr, Ni, Co and Cd. Even it concentration was varied in the range of
3.54 — 11.34 mg kg for Pb but these figures are still lower than the critical level
issued for crops ( 30 — 300 mgkg™!).

FGD-Gypsum had little influence in soil pH changes in those 2 cropping
system, but had a pronounced effect on soil EC increasing along with the increasing
rate of FGD-Gypsum application. The accumulation of Ca and SO4” - S in soil due to
FGD-Gypsum application was also clearly observed. However, it was found that
FGD-Gypsum application caused the significant reduction in soil extractable-Fe while
Mn had a tendency to reduce as well. FGD-Gypsum had very little influence on heavy
metals accumulation in soil as well as soil bulk density, but had a pronounced effect
on soil aggregate stability.

Results from these experiments can be concluded that FGD-Gypsum is a good
Ca and S sources for plants. FGD-Gypsum can be securely used in agriculture,
Application rate for soybean grown in a low CEC soil should be less than 500 kg rai™.



