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ABSTRACT

TE 166338

This research was conducted in order to: 1) study phosphate absorption for
agricultural use in Chiang Mai province; 2) determine the relationship between phosphate absorption
and some soil properties; 3) investigate phosphate fertilizer solubility by analyzing phosphorus in
several soluble soil extracts; and 4) determine the relationship between some soil properties and
analyzed phosphorus. In this study, 11 soil groups namely Nam Pong, Taklee, Sansai, Ratchaburi,
Mae Tang, Pak Chong, alluvial complex, Sanphaya, Hangdong, slope complex and Hangchat were
studied. These soil groups were collected from agricultural areas in Chiang Mai province where
chemical fertilizers have been continuously applied. The experiments were carried out in 2 separate
trials as follow:

Trial 1 involved the study of phosphate solubility and the relationship between
phosphate absorption and some soil properties such as soil reaction, organic matter content and size of
clay particulates. Results of the study showed that soil groups used in the trial had significantly
different (P < 0.01) phosphate absorption rates. This might be due to the difference among soil
properties. Hangdong soil showed the highest phosphate absorption, followed by Ratchaburi,
Sanphaya, alluvial complex, Hangchat, Mae Tang, Taklee, Nam Phong, Pakchong, slope complex and
Sansai, respectively. It was also found that phosphate absorption was slightly nagatively correlated
with soil reaction (r = -0.338) and organic matter content (r = -0.208) but was shghtly positively
correlated with size of clay particulates (r = 0.112).

Tral 2 studied the amount of phosphorus beneficial to crops extracted from 11 soil
groups by taking soil samples and mixed with triple super phosphate (TSP), rock phosphate (RP) and

without phosphate fertilizer (control). After curing the soil for 5 weeks, each soil sample was then
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dissolved using 6 dissolving agents such as Olsen, ion particles, CaCl,. Bray I, Bray II and Mehlich 1.
From the results of this study. it was found that the methods of extracting phosphorus using
the 6 dissolving agents yielded significantly different amount of phosphorus based on statistical
analysis (P < 0.01). Extraction using Bray II produced the highest average phosphorus extract,
followed by Olsen, Bray I, Mehlich I, ion particles and CaCl,, respectively.

The comparative study of extracted phosphorus using the 6 different dissolving
agents on the various soil groups showed that the amounts of extracted phosphorus of 11 soil groups
were significantly different from each other (P < 0.01). Most soil groups dissolved by Bray II showed
the highest amounts of phosphorus extracts except for Taklee, Ratchaburi and Pakchong soil groups.
In Pakchong and Taklee soils, the use of Olsen agent showed the highest amount of phosphorus
extracts, while in Ratchaburi soil, the use of Bray II and Olsen produced the statistically highest
amount of phosphorus extracts.

Comparison of the amount of phosphorus among various soil groups with phosphate
and no phosphate fertilizers showed that most soil groups mixed with phosphate fertilizers
significantly increased the amount of phosphorus extracts (P < 0.01). Particularly, it was found that
mixing with TSP yielded much higher average phosphorus than RP and control group, respectively,
thus showing that after curing the soil with TSP, more phosphorus solubility occurred in the soil than
with rock phosphate.

When analyzing the correlations among 6 extraction agents, it was found that they
were all positively correlated except for Olsen and Mehlich I which indicated no correlation between
them. Meanwhile, when phosphorus extraction was done using the 6 agents in order to determine the
correlation with soil reaction, amount of clay particulates, organic matter content and phosphate
absorption, results showed that ion particles, CaCl,, Bray [, Bray II and Mehlich [ had significantly
nagative correlation with soil reaction, amount of clay particulates and amount of absorbed phosphates
but had no correlation with organic matter content because most of the soil groups had low amount of
organic matter. However, Olsen agent showed no statistically significant correlation with these soil

properties.



