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ABSTRACT

Chiang Mai 60, SJ 5, and Doi Kham soybean varieties were grown in pots and fertilized with 0, 20,
40 kg N/ha. It was found that these 3 soybean varieties gave higher seed yield with increasing of N fertilizer.
The harvested seeds then were analyzed for nitrogen content using nuclear technique (neutron activation) and
standard chemical analysis.

For neutron activation analysis, seeds were irradiated with fast neutron at the flux of 2.5x10'!
n.cm™.s! from Thai Research Reactor, TRIGA Mark 3 type, at the Office of Atomic Energy for Peace. The
emitted gamma rays of 0.511 MeV from 13N of nuclear reaction 14N(n,2n)l3N caused by the annihilation of
positron disintegrated were measured by the semiconductor detector (HPGe). Ammonium nitrate was used as
standard and the interfering activities induced by phosphorus and potassium and from recoil proton were also
corrected.

From qualitative analysis using neutron activation, N, P, K, Mn, Mg, Ar, and Al were found in the
soybean seed. The average nitrogen contents in soybean are 7.024% and 6.809% as determined by nuclear
technique and by chemical method, respectively. The results from these two methods of analysis were
considerably comparable.
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Figure3 Gammaray spectrum of soybean seed activated by fast neutron for 10 minutes.

Tablel Gammaenergy of theradioactiveisotopesdetected from soybean seed activated by fast neutron

for 10 minutes.

Gamma energy (MeV) Radioactive isotopes
0.511 13N
0.620, 1.642 38Cl
0.760, 1.268, 1.779 28\
0.847,1.010 2IMg
0.847, 1.810, 2.117 S6Mn
1.293 “Ar
1528 42K
2.167 38K
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Table2 Comparison of the nitrogen content (%) determined by nuclear technique (neutron activation
analysis, NAA) and chemical method (Kjeldahl method).

Sample % Nitrogen Sample % Nitrogen

No. NAA Kjeldahl  Difference No. NAA Kjeldahl  Difference
1 6.78 6.42 +0.36 15 7.11 6.77 +0.34
2 6.00 6.76 -0.76 16 6.93 6.86 +0.07
3 6.65 6.62 +0.03 17 7.47 6.87 +0.60
4 7.14 6.45 +0.69 18 7.72 6.98 +0.74
5 7.18 6.80 +0.38 19 7.23 7.12 +0.11
6 6.91 6.65 +0.26 20 7.35 7.03 +0.32
7 7.05 6.36 +0.69 21 7.12 7.00 +0.12
8 7.02 6.34 +0.68 22 7.11 6.81 +0.30
9 6.50 6.41 +0.09 23 6.96 6.92 +0.04
10 6.96 6.63 +0.33 24 7.28 7.18 +0.10
11 7.01 6.73 +0.28 25 6.62 6.89 -0.27
12 6.91 7.03 -0.12 26 6.91 7.04 -0.13
13 7.01 6.79 +0.22 27 7.73 7.39 +0.34
14 6.98 7.00 -0.02 Mean 7.024 6.809 +0.215
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