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Diagnose Leaf Nutrition Level of Red Delicious Apple with Image Digital
Processing Technology
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Abstract: The estimation model of nitrogen, phosphorus and potassium nutrients in Red delicious apple leaves was
established by image digital processing technology. The leaf samples of Red delicious apple with different nutritional levels were
collected, and the parameter values of red R, green G and blue B, their corresponding coefficients r, g, b and simple arithmetic
combination were analyzed by computer. The correlation characteristics between RGB, rgh and simple arithmetic combination
component values and leaf nitrogen, phosphorus and potassium were calculated. The results showed an extremely significant
correlation between leaf color characteristic component value G/B and leaf nitrogen content, G/R component value and leaf
potassium content, and g component value was significantly correlated with phosphorus content. The most significant correlation
characteristic parameters between leaf color characteristic components and leaf nitrogen, phosphorus and potassium elements in Red
delicious apple leaves were selected. The estimation models of nitrogen, phosphorus and potassium nutrient levels in Red delicious
apple leaves were established as y=-6.780x + 8.913, y=—1.813x + 1.158, y=-25.196x + 22.872, in which x was the component
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values of leaf color characteristics G/B, g, G/R, respectively. The correlation coefficients between the predicted value and the

measured value of nitrogen, phosphorus and potassium which reached 0.721 (extremely significant), 0.522 (significant) and 0.644

(extremely significant), respectively, can reflect the nutritional level of Red delicious apple leaves reliably.
Key words: Red delicious apple; Leaf blade; Image processing; Nutritional level
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