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Interrelationships among Soybean Growth, Root
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Abstract: To investigate the interrelationships among biochar, soil nutrients, and soybean plant
growth in more detail, the root nodulation response of soybean (Glycine max L.) to biochar application
was analyzed in a field study. We further examined the biochar effect on soil phosphatase activity
to elucidate the relationships among biochar, phosphatase activity, and plant phosphorus uptake.
Soybean was planted in a sandy field wherein the biochar and irrigation conditions were considered
the two treatment factors. In our result, irrigation increased the pod number and plant height by 20.7%
and 11.1%, respectively. Irrigation reduced the shoot and root dry matter content by 67.9% and 75.1%,
respectively. The nodule number increased by 37% due to biochar addition under irrigated conditions.
The soil carbon concentration was elevated by 13.4% with biochar application under rainfed conditions.
Acid phosphomonoesterase (APM) was increased by 21.8% in the biochar-incorporated plots under
the irrigated condition. Principal component analysis and redundancy analysis suggested that
biochar application enhanced the relationships between the nodule number and soil potassium
and magnesium concentrations. The correlation between soil sulfur content and nodule number
was eliminated by biochar application. APM activity was associated with higher shoot and root
phosphorus content and shoot dry weight after biochar application.
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1. Introduction

Biochar is a carbon (C)-rich material with high chemical stability. Its condensed aromatic structure
is considered the main component that is difficult to degrade. This stabilized C compound may
increase soil C sequestration and reduce CO2 emissions [1,2]. However, biochar produced at low
temperatures was reported to have a substantial proportion of nonaromatic C, which may be more
prone to oxidation [3,4], that can be used by microorganisms as a C source [5,6]. This will provide
organic matter content and thus reduce chemical fertilizer application for a sustainable agrosystem.
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