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ABSTRACT

Evaluation of efficiency of N-uptake which was mineralized from vegetable
soybean by kale was done, using isotope >N technique. This research consists of

three experiments: (1) Nitrogen fixation in soybean (2) Uptake of nitrogen that is
mineralized from soybean by kale and (3) Suitable rate of soybean biomass to

substitute for chemical fertilizer commonly recommended in kale production.

Field experiment 1 was conducted at the farmer’splot in Chiang Rai province
during May-September 2005 to determine the efficiency of soybean to fix nitrogen
from the air. The experiment was laid out in a randomized complete block design
with three replications. Four nitrogen fertilizer treatments were : no nitrogen

fertilizer applied as the control treatment, nitrogen fertilizer at the rate of 16 kgN/rai,
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32 kgN/rai and 48 kgN/rai. Fertilizer was applied by hand as uniformly as possible.
Nodules of soybean had significantly reduced from 174 to 87 nodules and the dry
weight of nodules had significantly reduced from 1.89 g to 0.36 g as the rate of
nitrogen applied increased from O to 48 kgN/rai. Fresh weight and dry weight of

biomass (including pods) increased from 1,594.67 to 2,447 Kkg/rai and 786.99 to

1,156.91 kg/rai, respectively. Applied nitrogen fertilizer at the rate of 48 kgN/rai
gave the highest fresh and dry weight of 2,447 and 1,156.91 kg/rai, respectively.
Yield of soybean ranged from 720-969 kg/rai. Nitrogen fertilizer at the rate of 32
kgN/rai gave the highest fresh pod yield of 969 kg/rai. Nitrogen fixation of soybean
that was innoculated with rhizobium had an average of 50.01% (19.36 kgN/rai) and
about 16.57% (6.52 kgN/rai) when chemical fertilizer was used and nitrogen that
was obtained from the soil and fertilizer residue had an average of 33.42 % (12.98
kgN/rai)

Second experiment was conducted during September to November 2005 at the
same plot of the first experiment by cutting and chopping soybean plants and
incorporated into the soil 3 weeks before planting kale. Soybean decomposed in 2
weeks and had an average of 14.11 kgN/rai and slightly reduced until 0.18 kgN/rai in
6 weeks. Soil NH;*-N content remained highest at the first week after soybean green

manure application and declined rapidly within 6 weeks (from 2.52 kgN/rai to 0.12
kgN/rai). NOs-N from nitrification process had a highest average in 2 weeks @bout
11.45 kgN /rai) and reduced until 0.17 kgN/rai in 6 weeks. Highest fresh weight of

kale was found when incorporated with soybean biomass at the rate of 2.4 t/rai. Yield

of kale average between 995.10 to 1,345.79 kg/rai. The highest yield of 1,345.79



kg/rai was found in the treatment that was incorporated with soybean biomass at the
rate of 2.4 t/rai. Estimations of N recoveries from soybean to kale for all
treatments were averaged about 30.36% or 11.87 kg N / rai. Fertilizer use efficiency

(FUE ) of vegetable soybean biomass was 36.24 %

Third experiment was conducted in the experimental plot of the Faculty of
Agriculture, Chiang Mai University during January 2006 to June 2006 to find out the
appropriate quantity of vegetable soybean biomass to substitute for chemical fertilizer
for kale production. Yields of kale from the plot that was incorporated with soybean
biomass with root ranged from 1,152.69 to 1,645.47 kg/rai. In the treatment that N
fertilizer was applied at the rate of 21.2 kg N /rai, it gave the highest yield of 1,645.47
kg/rai and less yield was found in the plot incorporated with soybean biomass at the
rate of 6,474 kg/rai which gave the yield of 1,532.20 kg/rai as compared to the control
plot which gave the lowest yield of 1,152.69 kg/rai. The yield of kale obtained from
the plot that was incorporated with soybean biomass without root ranged from 568.00
to 1152.34 kg/rai. In the treatment that chemical fertilizer was applied at the rate of
21.2 kgN/rai, it gave the highest yield of 1,152.34 kg/rai and less yields were found in
the treatments that were incorporated with soybean biomass without root at the rate of

6,474 kg/rai and 4,856 kg/rai (1,078.06 kg/rai and 943.77 Kkg/rai, respectively ), as

compared to the control treatment which gave the lowest yield of kale of only 568.00
kg/rai. It was also found that the yield of kale obtained from the plot that was
incorporated with soybean stover plus root was higher than the plot that was

incorporated with soybean biomass without root.





