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Introduction

Chlorophyll plays a crucial role in the photosynthesis of plants. Its content is an important indicator of
plant nutrition stress, photosynthetic capacity, and growth conditions

Chlorophyll content measurement can be used to monitor the growth and development conditions of
plants, thereby making scientific guidance of cultivation, fertilization and management, ensuring the
good growth vigor, and enhancing crop quality and yield. As a result, it is of great

significance for precision agriculture and forestry.

The chlorophyll meter is able to measure the relative content of chlorophyll in plant leaves (unit SPAD)
or “greenness’, thereby learning plants’ actual demands on nitryl and helping the user identify the
shortage of nitryl in soil or whether nitrogenous fertilizer has been applied excessively. This meter can
be used to enhance the utilization ratio of nitrogenous fertilizer and protect the environment.

Operating Principle

Traditionally, chlorophyll content is measured using chemical methods, which not only time and
energy-consuming and harmful to plants. With the development of spectrum technology, it has been
a research focus to make quick noninvasive diagnosis using spectrum technology in precision
agriculture. Spectrum technology is one that describes the information contained in spectrum data by
means of the relationship between spectrum response and wavelength of the target.

Spectrum characteristics of plants present the changes of light absorption, transmission and
reflection of plants caused by their physiological features. Therefore, the physiological information of
plants can be extracted by means of spectrum monitoring. The principle of spectrum-based crop
physiological information detection is that changes of plant leaf color, thickness and morphology are
subject to the influence of the changes of plant physiological information, thereby leading to varied
spectrum absorption, reflection, and transmission features. For example, the spectrum monitoring of
plant nitrogen nutrition is made by detecting different reflecting, absorption, and transmission spectra
caused by different absorption and reflection of light of certain wavelengths due to the vibration
response of chemical bonds of molecules of various proteins, amino acids, chloroplasts, and other
nitrogen forms at a certain radiation level (different frequencies or wavelengths). When it is specific to
chlorophyll, the spectrum absorption of chlorophyll is that the absorption peaks lie in the blue and red
spectral regions while the absorption valleys lie in green spectral region. There is barely absorption
near the red spectral region. When light reaches the leaf, some will be absorbed by chlorophyll, some
will be reflected, with a small part penetrating the leaf. The relative chlorophyll content within the leaf
can be worked out by measuring the light intensity penetrating the leaf, making A/D conversion, and
processing data using the micro-processing unit.
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