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ABSTRACT

Concentrated latex sludge is a waste of the natural rubber latex after centrifugation
process in concentrated rubber latex manufacturings. Preparation of soil amendments from the
concentrated latex sludge was investigated. The concentrated latex sludge was modified by using
effective microorganisms (EMs) before mixing with agricultural residues including rice bran,
poultry manure and saw dust. Physical and chemical properties of the concentrated latex sludge
and those organic residues were analysed before and after preparation. It was found that the pH
values, total Kjeldahl nitrogen (TKN), total phosphorus (TP), potassium (K), magnesium (Mg)
and zinc (Zn) contents for concentrated latex sludge were found in a range of 7.27-9.63%, 3.40-
3.71%, 11.32-15.79 %, 0.64-1.56%, 5.44-14.34% and 0.16-0.51%, respectively. For organic
residues, rice bran had high contents of TKN and K (3.30 and 2.96 %, respectively), following the
poultry manure having high contents of TKN and TP (1.98 and 1.02% respectively). Whereas the
saw dust had lowest contents of nutrients. The commercial EMs (Kyusei) analysed by viable
counting on NA and PDA media were found to contain yeast, fungi and Gram positive and Gram
negative bacteria. These microorganisms exhibited a constant growth rate on day 7 of incubation
period. The enlarged EM solution on day 7 was used for preparation of soil amendments. Soil
amendments were prepared for open and closed systems with different proportions of the sludge
(S), mixed organic materials (O) including poultry manure, rice bran and saw dust as 1:1:1, and
the enlarged EMs. The five ratios by volume of S:O:EM including 3:1:1, 3:2:1 4:1:1, 4:2:1 and
4:3:1 were examined for 24 days. In close system fermentation, the contents of nutrients and
microorganism numbers were found to slightly change during 24-day fermentation period. For the
open system, the fermented temperature was found to be in a range of 30-60 °C with the maximum

temperature on day 14. This corresponded to a gradual increase in the number of microorganisms
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from the beginning to day 15 of the experiment. The S:0:EM ratio of 4:3:1 exhibited the optimum
condition for fermentation. The contents of nutrients including TP, K, Mg and Zn were observed
to increase while that of TKN decreased.

The prepared soil amendments from open system using five ratios of S:0:EM (3:1:1,
3:2:1 4:1:1, 4:2:1 and 4:3:1) were mixed with soil at the ratios by volume of 1:2, 1:3 and 1:4.
Then these mixed soil samples were used to plant with sunflower (Helianthus annuus L., Sun-
smile) for 60 days using 10 plants for each soil preparation. It was found that the height, stem
diameter and leaf number of the plant samples grown in these soil preparations significantly
increased as the time increased compared to the control group (p< 0.05). Those plant samples
grown in the soil prepared from the soil amendment (S:0:EM, 4:3:1) and soil with the ratio of 1:3
showed highest growth which was similar to the plant groups treated with a commercial fertilizer
15-15-15 plus urea. In plant samples of 60 days old, the TKN content was found to be highest
(0.94 - 1.29 %), followed by TP (0.61 - 1.28 %), Mg and K (0.12 - 0.33 % and 0.14 - 0.20 %,
respectively). Zinc was found lowest amount (0.02-0.06%) in the plant samples. The results
indicate that the modified concentrated latex sludge mixed with agricultural residues and enlarged
microorganism as the ratio of S:O:EM, 4:3:1 could be used as efficient soil amendments for
plantation comparable with commercial fertilizers. Therefore, the sludge wasted from
concentrated natural rubber latex industry could be utilized in agriculture resulting in cost

reduction of waste disposal.
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