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The application of radionuclides as tracers for the measurement 
of fertilizer use efficiency are well documented [1-4]. Some 
examples are the application of chemical fertilizer sources 
labelled with 32P, 33P and 35S. When a radioisotope-labelled 
fertilizer is added to the soil, the soluble fraction of a 
radionuclide label of this element source of a chemical fertilizer 
undergoes isotope dilution with elements of soil solution . On 
the basis of this isotope dilution in the soil solution and the 
selective uptake of soil and fertilizer elements by plant roots, 
the specific activity of the isotope label in the plant crop is used 
to measure the fertilizer use efficiency by plant crops.   
          The double-label 32P-35S has been applied to sulphur 
and phosphorous fertilizer sources for studies of fertilizer use 
efficiency by plant crops [7]. The application of 
double-labelled radioisotope sources of phosphorous and 
sulphur to studies of fertilizer use efficiency provides the 
advantage of reducing the experimental variability in the 
measurements of the availability of these elements to test crops. 
Test crops will vary from plant to plant in their abilities to take 
up nutrient elements, and this variability will also be a function 
of the specific location of the plant in the field, the soil moisture 
content and other chemical and physical properties of the soil 
where a specific plant may be located. This experimental 
variability is reduced by increasing the number of test plants or 
treatment replicates in pot experiments or the number of 
experimental field plots and their locations over the testing 
fields. In studies involving the application of isotopes to 
measure the availability of more than one fertilizer and soil 
element to plant crops experimental variability is reduced when 
a given test crop is exposed simultaneously of each of isotope 
sources, because a given plant root with its unique rhizosphere 
would see simultaneously all sources of the nutrient elements. 
Also multiple isotope labels in studies of fertilizers use 
efficiency can reduce research cost, as separate experiments 
need not be conducted for each chemical fertilizer source.   
        The major elements of chemical fertilizers are nitrogen, 
phosphorous, potassium and sulphur, which are major nutrients 
for crop plants. The concentrations of the first three of these 

elements in chemical fertilizers are often noted on the label of 
fertilizer containers as %N-P-K. The stable isotope 15N and the 
radionuclide 32P are used as tracer for the measurement of 
nitrogen and phosphorous fertilizer use efficiency[2, 8]. 
Potassium is an important nutrient element of chemical 
fertilizers, and it will affect the uptake of other elements by 
crop plants [9]. There is no suitable isotope of potassium 
available. But due to similarities in the soil chemistry of 
rubidium and potassium, the radionuclide 86Rb has been used a 
tracer for potassium[2]. 
       In the meantime, in recent years, beta energy detection 
system using liquid scintillation counter undergoes significant 
progress by utilization of TDCR (Triple to Double Coincidence 
Ratio) a detector with three photomultiplier tubes (PMT) 
instead of two as utilized before. Currently a Liquid 
Scintillation Counter (LSC) that has been using TDCR is Hidex 
300 SL, made by Hydex Oy company from Finland. Wanke et 
al, 2012 has been investigating TDCR performance using free 
parameter models and concluded that measurement results 
showed a comparable to those obtained with other technique 
[10]. One advantage of TDCR application is to eliminate 
luminescence originated from alkalinity found in many liquid 
scintillation cocktail. Traditionally two PMT coincidence 
counter may result random coincidence producing unwanted 
signal. TDCR does not require an external source in correcting 
quenching effects in measurement.   
        In conclusion, due to important progress of its 
instrumentation system, utilization of liquid scintillation 
counter for identification of low radiation level of beta energy 
will be more favorable in the future.   
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