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ABSTRACT

This experiment aimed to improve water and nutrient use efficiency for
sustainable crop production in acid soil on sloping cultivated land under rainfed
condition, using lime, organic/inorganic-fertilizer and foliar zinc spray in conservative
cultural practice. The experiment was designed as a Split-Split Plot in Completely
Randomized Designed consisted of 3 replications. Main-plots were cultivated systems
comprising conventional planting (CP) and furrow cultivation (CF). Subplots were
foliar zinc (Zn;) and no zinc (Zng) applications. Sub-subplots were applications of
lime (L), organic fertilizer (OF), inorganic fertilizer (IF) and Control (average of CP
and CF only). Lime (L, Calcium carbonate, CaCOg3) was applied as dry powder by
banding along the contour planting rows or contour cultivated furrow at the rate of 2 t
ha™. The commercial products of organic fertilizer (OF) and inorganic fertilizer (IF,
ammonium phosphate, 16-20-0), were applied as planting-row-banding at the rates of
333 and 167 kg ha™ respectively. Zinc (ZnS0,4.7 H,0) was used as Zn-solution at 1 g
I"* concentration by foliar spraying with the rate of 1 | per 10 m®. Three types of crops
were planted as multiple rotational relay cropping system. Sweet corn (Zea mays
saccharata), peanut (Arachis hypogaea L.) and lablab bean (Lablab perpureus Linn.)
were grown as the 1%, 2" and 3" crop during the early rainy — mid dry season in

2009 and 2010. This experiment was commenced in August, 2009 and completed in



January, 2011. Only lablab bean growing were measured for crop development and

seed yield production due to incomplete growing of the 1% and 2™ crops.

Soil samples were collected and measured in laboratory during lablab bean
growing. Soil properties and nutrients were bulk density (BD), field capacity (FC),
total porosity (TP), aeration porosity (AP), soil acidity (pH), organic matter (OM),
extractable phosphorus (Ext.P), and extractable zinc (Ext.Zn). Crop developments
were measured as plant height every month. Total dry matter, seed yield,
concentration of total phosphorus (total P) and total zinc (total Zn) in plant tissue
(lablab bean) including total P and Zn consumption by lablab bean per unit growing

area (total P-uptake and total Zn-uptake) were measured after crop harvesting.

The results showed that furrow cultivation (CF) significantly gave soil
properties, crop growth and seed yield of lablab bean better than conventional
planting (CP). CF tended to give lower BD, OM and Ext.P, and higher TP, AP, pH
and Ext.Zn than those given by CP. The phosphorus consumption (total P-uptake) of
lablab bean in CF plot was higher than those in CP plot, leading to the lower Ext.P in
CF plot than in CP plot. During the 1% year experiment, total dry matter and seed
yield of lablab bean obtained in CF plot at 1,631 and 844 kg ha™ respectively, were
higher than those gained at 839 and 407 kg ha™ in CP plot respectively.

Soil amendments, Control, L, OF and IF applications had similarly effects on
each soil physical properties but having significantly different effects on soil pH, OM,
Ext.P, Ext.Zn in soil, total P and total Zn-uptake, including crop growth and seed
yield of lablab bean. The highest soil pH, OM, Ext.P, and Ext. Zn in soil were given
by applied L, OF/IF, OF, and Control respectively compared to the others soil
amendments. However, the highest phosphorus consumption (total P-uptake) of
lablab bean was found under IF at 6.72 kg ha*, while OF, L and control gave the 2",
3" and 4™ values of total P-uptake by lablab bean at 3.61, 2.62 and 1.90 kg ha™
respectively, in the 1% experimental year. Total Zn-uptake by lablab bean also had
similar trends to the total P-uptake, but the amounts of total Zn consumptions under
all treatments were negligible. In addition, the highest development (height), total dry
matter including seed vyield of lablab bean were given by inorganic fertilizer

application.



Vi

Foliar zinc (Zn1) and no zinc (Zno) applications did not give significantly
different values of almost all soil properties, BD, FC, TP, AP, pH, OM, Ext.P and
Ext.Zn. However, higher crop development, total dry matter and seed yield of lablab
bean were obtained under Zn; than those under Zn, The combination effects of the
studied treatments were significantly found under CF combined with IF and Zn;
(CF+ IF + Zn;) which gave the highest amounts of total dry matter and seed yield
production of lablab bean due to the best improvement of soil properties and
increased water and nutrient use efficiency compared to the single effects of studied

treatments.

Keywords: furrow cultivation, liming, foliar zinc application, total P-uptake, soil

physical properties
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