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ABSTRACT

The objectives of this study were to investigate soil chemical and biological
properties of sandy soils under different cropping systems, (i.e. three pasture types of
different durations of growth namely; grass, grass-legume mixture, and legume; and
continuous field crops), and to identify soil fertility factors affecting nutrient uptake and
growth of post-pasture field crops. there were all together 14 treatments of the
different cropping systems. The studies were divided into two parts : 1) soil analysis to
determine soil chemical and biological properties. and 2) greenhouse pot experiment to
investigate nutrient uptake, growth and grain yield of various field crops, 1.e. sesame,
corn, mungbean and peanuts grown in soil previously under the various 14 cropping
system treatments. The greenhouse pot experiment employed Randomized Complete
Block Design (RCBD) with 4 replications. Soil fertility, as indicated by soil organic

matter, total nitrogen and microbial biomass nitrogen was higher in soil under pasture



than that under continuous field crops. The soil fertility increase was due to factors
pertaining to pasture. They were 1) Component of pasture : Pasture with legume
component had higher soil fertility than those without legume. However, all-
legume pasture had a drawback of low pH brought about by nitrogen fixation
processes. 2) Duration under pasture and pasture plant density : Soil fertility
increased with duration under pasture and pasture density. However, the pasture
density was more influential to soil fertility than the duration under pasture.
Correlation and multiple regression analysis showed that soil chemical and
biological properties including soil organic matter, total nmitrogen, microbial
biomass nitrogen, pH and cation exchange capacity significantly affected nutrient
uptake, growth and grain yield of post-pasture field crops. The most influential
soil fertility factors to post-pasture field crop performance were soil organic
matter and total nitrogen. The fact that microbial biomass nitrogen- significantly
influenced sesame growth highlight the importance of this factor as another soil

fertility indicator for post-pasture field crops under ley farming system.



