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ABSTRACT

According to the Cabinet resolution, services on the soil and fertilizer analysis should be
transferred to private sector laboratories. Therefore, Agricultural Chemistry Research Group,
Agricultural Production Sciences Research and Development Division must be transition from the
role of analytical laboratory service to research and development of quality laboratory analysis.
Proficiency testing is an external quality assessment to evaluate the laboratory analytical
performance. Nowadays, no proficiency testing provider is available for quality control of soil and
fertilizer analysis. The objective was to establish the standardization of external quality control
system in Thailand. This study was conducted by the following processes: 1) proficiency testing
scheme was designed and operated for soil and chemical fertilizer, 2) participating laboratories were
invited to the corresponding proficiency testing scheme, 3) proficiency testing provider distributed
homogeneous and stable proficiency testing items to participants, 4) participating laboratories
analyzed and submitted their results, 5) proficiency testing provider reported the technical
performance assessment. 22 and 34 participants registered for soil, 56 and 45 participants for
chemical fertilizer proficiency testing in 2015 and 2016, respectively. Two soil candidates using
Satuk and Lopburi soil series and three chemical fertilizer candidates were prepared and considered
sufficiently homogeneity and stability throughout the program. More than 60% of participants

showed satisfactory results. Participants whose results were identified as questionable or
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unsatisfactory results were possibly caused by the unsuitable of analytical methods and/or
instrument. Reference materials can be used for internal quality control and had been provided (164
and 115 for soil and chemical fertilizer respectively), economically saving budget up to more than
10.5 million Baht. Laboratories can registered for the proficiency testing programs in Thailand,
economically saving budget up to 3.5 million Baht.

Key words: Proficiency testing, Internal reference material, Soil analysis, Chemical fertilizer
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Table 1 Number of participants in soil and chemical fertilizer proficiency testing program in

2015-16
Soil Chemical fertilizer
Participants
2015 2016 2015 2016
Governmental sectors 16 27 22 16
and University
Privates sectors 6 7 34 29
Total 22 34 56 45

Table 2 Assigned values of soil chemical properties in 2015-16 proficiency testing program,

obtained from ISO13528
2015 2016
Robust  Standard Deviation for ~ Robust ~ Standard Deviation for
Parameters
mean Proficiency assessment mean  Proficiency assessment
(Opt) (Opt)
pH 5.37 0.22 7.55 0.13
Electrical conductivity 0.021 0.010 0.151 0.031
(EC: ds/m at 25°C)
Organic matter (OM: %) 0.59 0.08 3.07 0.17
Available phosphorus 3.04 0.70 205.48 26.93
(Avail. P: mg/kg)
Exchangeable potassiuml - - 171.82 10.89

(Exch. K: mg/kg)

Remark: 1Exchangeable potassium was not registered in 2015
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Table 3 Assigned values of chemical fertilizer properties in 2015-16 proficiency testing program,

obtained from ISO13528
2015 2016
Robust  Standard Deviation for ~ Robust  Standard Deviation for
Parameters
mean Proficiency assessment mean Proficiency assessment
(Gpt) (Gpt)
Total Nitrogen 1=27.4 1=0.6 1=14.6 1=0.6
2=123.8 2=0.9 2=11.7 2=0.2
Total Phosphorus, 1=12.5 1=0.3 1=8.8 1=0.1
as P,O, 2=6.7 2=0.1 2=13.1 2=0.4
Water Soluble Potassium, 1=9.3 1=03 1=20.3 1=0.5
as K,O 2=6.9 2=0.3 2=17.9 2=10.6
Ammonium Nitrogen 12.2 0.1 8.1 0.2
Citrate Insoluble Phosphorus, 0.9 0.5 10.5 0.3
as P,O,
pH 4.1 0.2 8.3 0.3
Calcium Oxide 1.8 0.2 2.9 0.3
Magnesium Oxide 1.8 0.2 2.2 0.2
Total Sulphur 0.78 0.08 4.3 0.5
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Table 4 Analytical performance of participants evaluated based on z-scores in 2015-16 soil

proficiency testing program

No. of Participants (percentage)

| Z-score | < 2 2 <|Z-score |<3 | Z-score | =3
Parameters
(Acceptable results)  (Questionable results) (Unacceptable results)

2015 2016 2015 2016 2015 2016
pH 91.9 75.0 9.1 15.6 - 9.4
Electrical conductivity 81.0 75.0 - 3.1 19 21.9
(EC: ds/m at 250C)
Organic matter (OM: %) 86.4 71.9 - 6.2 13.6 21.9
Available phosphorus 75.0 60.0 5.0 13.3 20.0 26.7
(Avail. P: mg/kg)
Exchangeable potassiuml - 80.7 - 16.1 - 3.2

(Exch. K: mg/kg)

Remark:lExchangeable potassium was not registered in 2015

Table 5 Analytical performance of participants evaluated based on z-scores in 2015-16 chemical

fertilizer proficiency testing program

No. of Participants (percentage)

| Z-score | < 2 2 <|Z-score|<3 | Z-score | =3
Parameters
(Acceptable results)  (Questionable results)  (Acceptable results)
2015 2016 2015 2016 2015 2016
Total Nitrogen 84.3 87.8 2.0 2.4 13.7 9.8
Total Phosphorus, as P,O; 86.0 85.0 2.0 - 12.0 15.0
Water Soluble Potassium, as K,O 91.7 84.6 6.3 2.6 2.1 12.8
Ammonium Nitrogen 79.2 86.5 - - 20.8 13.5
Citrate Insoluble Phosphorus, as P,O, 97.1 - - - 2.9 -
pH 97.4 88.8 2.6 5.6 - 5.6
Calcium Oxide 68.2 85.2 4.5 11.1 27.3 3.7
Magnesium Oxide 87.0 923 4.3 - 8.7 7.7
Total Sulphur 75.0 88.0 5.0 - 20.0 12.0

210 NAITUITEALAY NTUIVINITNEAT





