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ABSTRACT

A field experiment was conducted to evaluate effects of nitrogen fertilizer
management on seed yield and nitrogen fixation in soybean. There were seven treatments,
combining four rates of nitrogen fertilizer (0, 25, 50 and 75 kg N/ha) with three different
application timing (starter, first flowering or R1 and late pod set or R4.5). The
experiment was carried out on an oxisol with initial available phosphorus at 3.12 ppm,
mineral nitrogen at 2.12 mg/100g soil and pH of 4.65 at Bac Thai Agricultural University
No 3 in Thai Nguyen province of Vietnam. Above ground dry matter, root dry weight,
number and dry weight of nodules were measured at 28, 40, 61 and 69 days after sowing.
Yield and yield components were determined at harvest maturity, 84 days after sowing.

Estimates of nitrogen fixation in soybean were made by the xylem sap analysis method.

Seed yield was increased by nitrogen fertilizer application. Without nitrogen
fertiiizer, soybean gave lowest seed yield at 911 kg/ha, starter 25 kg N/ha increased seed
yield to 1163 kg/ha, while starter 50 kg N/ha increased seed yield to 1433 kg/ha. The
seed yield was increased to more than 1500 kg/ha when 50 kg N/ha was split into half as
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starter and half at early flowering or late pod set. Soybean seed yield was further
_iricreased to 1689 kg/ha by increasing the top dressing at early flowering to 50 kg N/ha,
which brought the total N rate to 75 kg N/ha.

Net income from soybean production was increased by increasing the rate and
“varying the time of nitrogen fertilizer application. Starter 25 kg N/ha and 50 kg N/ha
increased net income by 1.0 and 2.1 million dong/ha, respectively. An additional of 0.6
and 0.4 million dong/ha was obtained simply by splitting the 50 kg N/ha into half as starter
and another half at either R1 or R4.5. A larger increase in net income, to 7.4 million
dong/ha, was obtained with 50 kg N/ha top dressing at R1 after starter 25 kg N/ha, but
delaying the 50 kg N/ha top dressing to R4.5 gave the same result on net income as
applying 25 kg N/ha top dressing at R1 after the starter 25 kg N/ha.

Above ground dry maiter and nitrogen uptake increased with increasing rate of
nitrogen fertilizer, and the effect varied with the time of application. Starter 25 kg N/ha
increased dry matter by 27% and starter 50 kg N/ha by 31%. The effect was much larger,
with a 42% increased in dry matter, when 50 kg N/ha was divided into half as starter and
another half at either R1 or R4.5 stage. Dry matter was increased further by 7% when top
dressed at R1 was increased to 50 kg N/ha. However, when the 50 kg N/ha top dressing
was delayed until to R4.5, it had dry matter the same with 25 kg N/ha applied at R1 or R4.
5 stage.

Nodulation was generally depressed by nitrogen fertilizer, except at very early
stage(V4) when it was slightly enhanced by starter nitrogen. The effect of nitrogen
fertilizer application on nodulation was more severe at higher rate of nitrogen. The effect,
however, was somewhat lessened by splitting the fertilizer application, i.e. nodulation was
less severely depressed by 50 kg N/ha when it was applied half as starter and half at early
flowering than when all was applied as starter. By delaying the top dressing to late pod



set, nodulation was also less severely depressed by the earlier top dressing at early

flowering.

The effect of nitrogen fertilizer on nitrogen fixation differed with the rate and time
of application. Without nitrogen fertilizer soybean fixed 62 kg N/ha. Starter 25 kg N/ha
increased the amount of N fixed by 15% but starter 50 kg N/ha decreased it by 15%.
When 50 kg N/ha was divided into half as starter and another half at R4.5, the amount of
N fixed was increased by 53%. However, if top dressing was applied earlier at R1 the
increase was only 15% more than the amount of N fixed with starter 50 kg N/ha. When
top dressed at R1 with 50 kg N/ha after starter 25 kg N/ha, the amount of N fixed was 9%
lower than top dressing of 25 kg N/ha at R1. Delaying top dressing to R4.5 with 25 kg
N/ha or 50 kg N/ha had the same effect on the amount of N fixed.

Tt is clear that, in this soil nitrogen fertilizer increased plant growth, seed yield and
economic return. The effect of nitrogen fertilizer on soybean growth and seed yield was
enhanced by varying the time of application. Nitrogen fixation in soybean was either
increased or depressed by nitrogen fertilizer, depending on the rate and time of

application.
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