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ABSTRACT 

 

The aerobic rice system in Malaysia generally produced lower crop yield compared to the 

normal conventional flooded rice system. One promising approach to address low yield is 

through increasing soil fertility and available nutrients, and soil biochar application can 

play that role. Biochar has been shown to increase in carbon sequestration, soil fertility and 

crop yield. However, the effects of biochar on physicochemical properties of specific soil 

and subsequent crop growth and yield performance of aerobic rice have not been 

thoroughly investigated. The objective of the study was to characterize physical and 

chemical properties of rice straw biochar and subsequent effects on growth and 

development of MR 253 rice variety grown under aerobic condition with various biochar-

fertilizer treatment combinations. The field experiment was conducted from August 2016 

to January 2017 at UiTM Melaka Jasin campus. They were five treatment combinations 

consisting of three biochar levels (0, 2.5 and 12.5 t/ha) and recommended fertilizer (full or 

half rates) application, arranged in a randomized complete block design (RCBD) with three 

replications. In addition to soil physicochemical properties, performance of MR 253 was 

evaluated based on growth, nutrient content, physiological performance and yield at both 

panicle initiation (63 DAS) and maturation (112 DAS) stages. Among biochar-fertilizer 

treatment combinations, the high biochar rate coupled with full recommended fertilizer rate 

(B.high-F.full), significantly improved soil chemical properties such as pH, CEC, and EC 

as well as nutrient contents of soil and various plant parts compared to the control 

throughout the cropping period. However, the positive effects of combination treatments 

on biomass production, partitioning and physiological response were only observed at the 

panicle initiation stage, while the highest yield enhancement of 656.57 g/m², was obtained 

at low biochar rate applied with half recommended fertilizer rate (B.low-F.half). The MR 

253 response to combination of biochar-fertilizer treatments were generally high under high 

biochar combined with full fertilizer as reflected in plant nutrient contents as the result of 

improved soil properties caused by soil biochar incorporation. Yield was significantly 

improved with biochar-fertilizer combination treatments regardless of biochar levels and 

fertilizer rates as compared to the control. 
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