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. INTRODUCTION

Phosphorus (P) deficiency is widespread in tropical maize, driving costly absorption in the pigment-linked yellow, orange and red-edge regions by up to 4.5%,
fertiliser overuse. This study tests hyperspectral imaging (500-900nm) as a Interpreted as evidence of enhanced chlorophyll and carotenoid concentration.
fast, non-destructive diagnostic by measuring leaf reflectance and
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Fig. 2 Leaf reflectance by age and P treatment

Key takeaway:
» Age effect: Older leaves (V3) show lower absorbance across green, orange, and
red-edge than VE-V2, with the largest drops in orange and red-edge (10-15%

Maize seedlings were grown in a greenhouse under controlled P supply with under low P)

two regimes: High-P and Low-P. Leaves were sampled at four development . p effect: High P modestly increases absorbance in the visible and red-edge (up to
stages VE, V1 (first), V2 (second), V3 (third). 4.5%).

Table 1: P-treatment * Red band: Absorbance stays high due to chlorophyll and changes little with P
Treatment Amount(mg/kg) * NIR: Minimal P sensitivity, typically less than 1%.

High-P 130 . e
9 Prediction of P treatment:

Low-P 30 In Fig. 3 shows PLS-DA of leaf absorbance for P treatment. Points shows the predicted
high P probability vs observed class, clustering at 0 (Low-P) and 1 (High-P) with R? =
0.96, which indicates 96% of variance and delivers near perfect discrimination

between P.
Leaf-level hyperspectral data were collected in the range of 500-900nm 1.0 '
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Spectra were collected as reflectance from hyperspectral images. T 0.6 R
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Table 2: Spectral preprocessing steps o R
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Steps Formula Description : /,’
Reflectance _ Lrer Fraction of incident light 7 y =0.85x+0.08
R\ = I R2 = 0.96
inc reflected by the leaf 00 s
Absorbence AN =1—-R(\N) Proxy for pigment ' o
uptake(inverse of reflectance) Low-P 'gh-
Baseline+Normalization 20N — R(A) — min(R) Flattens baseline and scales
(A) = max(R) — min(R) spectra 0-1 Fig. 3. Partial Least Squares-Discriminant Analysis (PLS-DA) of P treatment

1. RESULTS AND DISCUSSION IV'. .CONCLUSION | | | ,
P-deficiency reduced chlorophyll and pigment synthesis, lowering the leaf’s

This experiment quantified the spectral absorbance properties of maize to ability to absorb photosynthetically active radiation (PAR). Effects are most
disentangle the effect of development stage and P nutrition. Results evident in older leaves (e.g., V3), while NIR bands mainly reflect structure
demonstrate that leaf ontogeny is the dominant factor governing light rather than pigments. PLS-DA of hyperspectral absorbance separated
capture efficiency. A progressive decline in absorbance was observed from treatments with R% = 0.96, supporting early P-status detection in maize.
the V1 to V3 developmental stages, with most significant reductions Further investigation is needed in tropical regions to validate the performance
occurring in the yellow and orange regions of the spectrum, under Low-P under field conditions.

conditions. On the other hand, High-P, plays a vital role in boosting the
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