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1. Problem Statement:

Rice is a staple food in more than 95 countries. Large increases in rice production are promoted by FAO to keep pace with popula-
tion growth. Nevertheless, intensive fertilization to levels above those which enhance production, impacts water quality in many
Asian countries including South Korea. Understanding optimal fertilization is important for food production and water management.

This project is designed to provide better understanding of spatial variations in current rice production, e.g., to identify climate and
management factors that reduce production via their influences on crop canopy structure, physiology and gas exchange. Canopy
reflectance is examined as an integrated measure of rice performance, and we attempt to interpret reflectance changes measured
locally, hundreds of meters above the crop and via satellite in terms of observed ecosystem, plant stand and leaf characteristics.
The results will be used in model scenarios focused on estimating agricultural yields with varying levels of fertilization.

2. Coordinated Research Scheme: 3. Specific Project Work:

The research of this project is embedded in a coordinated scheme for For paddy and upland rice with differing nutrient
observing crop physiology and growth at different scales as shown below: availability, as well as in large rice paddies under
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» » Obtain canopy reflectance locally with
CropScan instruments and derive the
vegetation indexes (NDVI, EVI, REP), and
build relations with Vemax and Pml),
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fluorescence intensity (Fyield), compare it with
daily leaf gas exchange,
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» » Measure daily and seasonal net
ecosystem exchange (NEE) and ecosystem
respiration (Reco) with chambers, calculate
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carboxylase capacity of the rice stand (Vgyptake)
via inversion of a physiologically-based model
(compare with eddy-derived values),
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» » Bridge the relations between VIs deduced
locally with those derived from hyperspectral
data (multi-copter) and MODIS to predict
vegetation response in carbon exchange,
growth and yield over large areas.
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4. Conclusion and Outlook:

Measurements of gas exchange are conducted to define parameters used in
production simulation models and to relate these to canopy reflectance. Also, we
will develop understanding of spatial variations in rice production, and the
changes in processes responsible, e.g., those controlling production levels.

The results will be used to improve and apply the simulation models CERES-Rice
and PIXGRO. The applications will focus on assessing crop production within
Soyang Watershed, but also to consider future rice production across large

geographical regions of Asia in the context of climate change. Contact: xuewei8341@yeah.net



