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Model for Citrus Leaves Chlorophyll Content Based on Spectral Signature
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Abstract: The chlorophyll content of leaves not only reflects the capability of photosynthesis, but also symptomizes tree’s condition of the
storage nutrition. The tree’s storage nutrition prior winter is an important factor to resist extreme low temperature in winter. Accompanied by
frozen injury in winter, the damage of protoplast resulted in exudation of cell solutes and decrease of chlorophyll content. In this research, we
investigated the relationship between the chlorophyll content and spectrum reflectance of leaves, aiming to establish a mathematic model in—
specting tree’s nutrient condition by spectrum reflectance. Two methods, including stepwise regression and spectral indexes method were per—
formed respectively. The results showed that there was a good correlation between SPAD and spectrum reflectance of citrus’s leaves. The rel—
ative errors of predicted models and observed data were all less than 10%, indicating two models were available in remote evaluation for
leaves chlorophyll content. The model established with stepwise regression method had better estimation than the model with spectral indexes
method, but considering the physical meaning and logic aspect, the latter method were recommended. These models provided a possible refer—
ence for remote monitoring growth status and cold injury situation in orchards.
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Figure 1 Reflectance spectrum of leaves in distinct stages
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Table 1 Modeling result analyzed by stepwise regression
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Figure 2 Distribution curve of related coefficient between reflectance spectrum in first order and chlorophyll content

70t .

60} <
.

50t e

40t -

30f .

20f -

0f -

80r
¥=39.499+128.228x, /‘
*

M-SR R BRI E

R>=0.740 9

0 20 20 60 80
4R SCE

80r
ok ¥=57.483+104.937x,+89.26x, /‘

60} &
.

40 e
304
20t -
0 .-

- R T E

R>=0.930 6

0 20 20 60 30
45 2R SEE

B 3 &4 O EERIHE

Figure 3 Verification of the modeling result from stepwise regression analysis
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Table 2 The related coefficient between chlorophyll content and other parameters
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Table 3 Modeling result analyzed by spectrum index
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