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Abstract
Project code: RDG 4650052
Project title: Assessment of the Impact of Using Partially Treated Rubber Sheet Wastewater
for Cultivation.
Investigators: Sdoodee, S.], Chaiprapat, S.z, Ovatlarnporn, c’

1Faculty of Natural Resources, 2Faculty of Environmental Management,

3Faculty of Pharmacy.

E-mail address: sayan.s@psu.ac.th

Project duration: October 2003 — January 2005

According to a survey of twenty small cooperative rubber sheet factories in southern
Thailand, there were 9 plants of model 1994 of factory construction, 10 plants of model 1995 of
factory construction and 1 plant of both model 1994 and 1995. It was revealed that all of the original
aerators installed in the treatment system were broken and unfixed due to frequent unfunction and
high maintenance costs. In addition, effluent discharge from most plants did not meet the industrial
effluent standards. One co-operative rubber sheet plant, Ban Tarng Kweon, located in Phatalung
province was analyzed for approximately 8 months. Results showed that the waters in all the
treatment ponds were in anaerobic state in all ponds, and effluent of the system had never met the
standards for industrial effluent discharge and especially for safe irrigation. It was clear that their
existing treatment system could not remove pollutants to the standard levels. Therefore, an experiment
was established and the cooperative rubber sheet factory at Ban Tarng Kweon, Phatalung province
was selected as a pilot factory. The effluent from the last pond of the treatment system was taken for
use as irrigation water in the experiment, and it was mixed with tap water at 1:0, 1:1, 1:1.2 and 1:4
ratios. Then, ash from fuel rubber wood was used to raise pH as the plant’s requirement before
diluting. These 8 treatments were compared with the control treatment (irrigating by tap water). The
experiment was arranged as pot trail in a glasshouse, 9 treatments with 5 replications were used.
Chinese green mustard and cucumber were tested plants in the experiment. The experiment was
carried out during operation and low seasonal operation periods. The results showed that the plants

treated with effluent mixtures had higher yield than those plants in the control.
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Besides, the impact of effluent on plants grown in the nearby area of pilot factory was
investigated. The experiment was arranged as an effluent irrigated plot compared with a rainfed plot.
Three plant species were studied; they were rubber, salacca interplanted in rubber, and rice. A local
plant, water convolvulus, naturally growing in the last pond of the treatment system was also
investigated. It was found that the growth of rubber trees irrigated by effluent was higher than those of
the rainfed tree, and similar result was also found in the salacca. In the paddy field experiment,
unfilled grain occurred in the effluent irrigated plot more than the control plot. This might be due to
the impact of effluent application at seed-filling period. To confirm this result, an additional plot-trial
was set up in a glasshouse. It was evident that unfilled grains were produced, However, effluent
application at pre-flowering significantly increased seed yield as compared to the applications at the
other stages of plant development and in the control. Water convolvulus in the last pond of the
treatment system exhibited growth better than that in the natural water pond

The investigations for safety of plants growth from wastewater from rubber sheet treatment
for cultivation were performed. There were a number of minerals and metals found in rubber latex
and wastewater from the treatment system such as N, P, K, Fe, Mn, Zn, B, Cu and S. Therefore, the
determination of those minerals and metals were conducted in soil and plants samples. There were 2
groups of plants used in this study, the first group consists of cucumber and rice as a representative for
fruit consuming products and the second group contains Chinese cabbage and water convolvulus as a
representative for leaf consuming plants. Result show that the plants grown with the application of
effluent from the treatment system did not show significantly different accumulation of all of those
minerals and metals from the control group (use tap water). The amount of minerals and metals found
were higher or lower in the effluent irrigated plants than the control group depending on types and
parts of the plant. Overall, they were not significantly different from the control group. The
increasing amount of minerals and metals in plant did not reach the toxic level for consumption. The
amount of minerals and metals intake by a consumer depends on the amount of plant taken in each
meal. Cobalt and Cadmium were not detected in the wastewater and the plant samples used in this
study. Even though Copper and Iron were in the soil treated with wastewater, they were not found
significantly different in plants samples from the control group. In conclusion, the use of wastewater
from rubber sheet treatment found to be safe to use for cultivation in terms of metal accumulation in

the consumable produce.
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The assessment of cost and return of effluent utilization for plant production was done. It
exhibited that the benefit from the effluent irrigated plot was higher than the rainfed plot. This might
be due to high plant nutrients in the effluent, particularly nitrogen. This led to the expense reduction
of chemical fertilizer application. From the preliminary assessment of farmer’ acceptance, most
farmers accept effluent utilization. If the findings of this research could confirm that there is no toxic
residue in plant, soil and environment, then farmers will accept the safety of produce from crop
production by effluent irrigation. Besides, the benefit from the reduction of chemical fertilizer

application is the main point that farmers are interested.

Keywords: wastewater, rubber sheet, cultivation



