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ABSTRACT

The present study was conducted to explore possibilities to improve productivity

and profitability of soybean production m the Northern mountainous region of

Victnam. The results of on farm survey in Bac Thai, Lao Cai and Vinh Phu provinces
found that soybean was grown all year round in 4 seasons; as sole crop or intercropped

with cercal or fruit trees. Most farmers applies N, P, K and lime fertilizers to soybean,

but at low rates. The average levels of 37 kg N/ha, 31 kg P,Osha and 500 kg lime/ha

were used by farmers. Soybean yields were low at 648 kg/ha. The survey results

indicated fow of available P (3-5 ppm) and acidic soil (pH 4.5-5.1). These may be

limiting soybean growth and yield.




A field experiment was conducted to examine effects of P and lime application
to soybean on an oxisol soil with initial available P level of 3.1 ppm, and pH of 4.6 in
Bac Thai province. The expertment consisted of four rates of P fertilizer (0, 42, 76 and
144 kg P,Os/ha as superphosphate), and four rates of lime (0, 275, 1,300 and 2,760
ko/ha), in factorial combination. Above ground dry mater, root dry weight, number
and dry weight of nodules were mcasurcd at 30 (V4.5), 50 (R4.5) and 72 (R6.5) days
after sowing. Yield and vield components were determined at 90 days after sowing

(RS).

Soybean growth and yield in this soil were strongly depressed by P deficiency
and acidity. Phosphorus and lime applications increased dry matters, number and
weight of nodules, number of pod bearing nodes, pods, filled pods, seed weight and
seed yield. Applying of 42, 76 and 144 kg P;Osha increased the seed yicld by 53, 88
and 127%, respectively, whereas liming at 275 and 1,300 kg/ha increased the seed yield
by only 27 and 37%, respectively. Higher hming rate at 2,760 kg/ha led 10 a decline in
soybean plant growth and yield. Thus lime should be applied carefully to avoid over
liming. There were strong interaction effects between P and lime on soybean growth
and development. As a result, the maximum seed vield was obtained when 76 kg P,Os
plus 1,300 kg lime/ha were applied together which gave the yield of 1.36 tons/ha, an

increase of 167% over the conirol.




With respect to the economic returns, P and lime application was found 1o have
positive effect on net benefits in all treatments. Liming at 275 kg/ha had the lowest cost
and gave the highest rate of return at 15.6 dong per 1 dong invested. Therefore, with
poor farmers who have limited capital, liming is the most econorical way for increasing
profit from soybean. However, applying P with lime together gave higher net benefits.
Thus, with farmers who have access to credits, the rate 76 kg P,Os and 1,300 kg
lime/ha could be applied together to maximize net benefit at 3.954 million dong/ha with
the rate of return of 4.2. With farmers who can afford a moderate level of mvestment,
42 kg P,0s and 1,300 kg lime/ha could be applied together to gain the net benefit of
3.436 million dong/ha with the rate of return of 5.4. These recommendation rates of P
and lime are quite higher than current rates applied by farmers. Two possibie ways to
improve soybean production are suggested. Firstly better definition of the factors
limiting yield, and the transfer of this information to farmers may improve soybean
management on farm. Secondly, availability of low cost credit will enable farmers to

reap higher profit at higher yield level.
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