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Potential of Some Legumes for Soil Improvement in UpLand Area
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Abstract

A study on potential of some legume crops for secil improvement on upland area was
conducted at Mae Hia Agricultural Research Station and Training Center, Faculty of Agriculture, Chiang Mai
University on Typic Haplustults soil. The experimental design was Randomized Complete Block (RCB) with
four replications. The legume crops studied were Sesbania, Sunn hemp, Native blackbean, Mungbean and
Jackbean. The plot size was 6 x 9 square meters. At 60 day after planting, The legumes were incorporated by
mini-Tractor to one per three of experimental plot for monitor soil properties changed. Resuit from considering
the biomass as dry weight of above ground portion at 60 day after planting, Sunn hemp and Native blackbean
were the two most dry matter accumulation of 1,396 and 1,364 kg/rai, whereas Jackbean was the least
biomass of 709 kg/rai . At that age, the Native blackbean was the most nitrogen accumulation of 25.4 kg/rai,
followed by Rice bean and Sunn hemp which had nitrogen accumulated 17 and 16 kg/rai. The Jack bean and
Mungbean had the same a mount of nitrogen accumulation 15 kg/rai and Sesbania was the least nitrogen
accumulation of 5.8 kg/rai . The C/N ratio of these crops ranged from 19.29 to 55.36. The highest C/N ratio
was found in Sesbania and the lowest was in Jackbean. Consideration of the maximum dry matter
accumulation of crops , all legume crops had dry matter over 1,000 kg/rai', except mungbean of 910 kg/rai.
The soil properties changed after incorporation of legume crops, at the age of 60 days, The result show that
soil reaction (pH) decreased with decreasing biomass in early stage of incorporation. At 21 days after
incorporation, soil pH increased and at 35 days after incorporation, pH of soil was almost the same as before
planting the legumes. The highest soil organic matter was high release average from all legume crops at 14
day, then declined to slowly. The Sunn hemp was the maximum decomposition releases organic matter into
the soil average of 1.12 percent. The highest inorganic nitrogen amount was release from all legume crops
during 7-14 days after incorporation of legume crops, then gradually decline to very low levels at 21 days. The
Sunn hemp was highest inarganic nitrogen released to soil of 35.5 mg/kgsoil, follow by Sesbania 27.63
mg/kgsoil, whereas Jackbean was the least inorganic nitrogen reiease of 16.88 mg/kgsoil. At incarporation
stage, biomass was positive correlation with inorganic nitrogen, but was negative correlate with soil pH, and
no correlation with organic matter. The bulk density of soil before and after incorporation of legume crops were

not significantly different, but little declined were observed in soils of incorporation.
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