202447 A &k HLodk 2= i 555 % T W

doi:10.6041/]. issn. 1000-1298.2024.07. 033

BRI 7K BB S i T R

T R A R kEmY? O EeT ZWE EAMRL
(1L G BB A P 507 TR 3 7121005 2. 40l A B WAl 9B 5 56 %, e 712100,
3. WHLR B AR [ 222 B L bk 712100)

FE : RS MER IR 55 KRR B LA A I BRABUCA SE 30 BEAS | X SRR A7 AN [R) 2 B2 0 /KR L1 52 4K 43 i Ak 3, 43
HEAS LK 43 T 30 B BE R B R A i G e B e . REAR P AR TR RE T 2 REKE FEEKES 4 1K
G338 ZH RN — A SE g X IR 2R, 3 S AN B 2H L 5 A 20 BRBRAR, TR & 2 i AL B B 2% R, 40 ) SR A A& 4H R
R AR R RS S R ORI R . R Z T R IE (MSC) (SG A5 BT i I8 I RIS ME IE &S AR e (SNV) 3 FiR
IFi] fg T AL 30 07 9 6 S A B TR T R AR . R SPA BT CARS B30 41 WX 7K 43 1 3o SRR i) R AT e e .
7T BRAR I F A [ 7K 43 ik 38 AR BE Y SR ] SR AL (SVM) (BP fil1 22 N 4% 42 ) & 6 % ( RBF) FBE AL AR AR (RF) B AY
L5 R ULH, SG — SPA — RFB gy Bl s b vt 7K 43 ol 38 B8 10 e O 40 65, LU 41 4 252 0 99. 02% , il 3k 4 o i ¢
3 94.00% . ABIEGE A ) W BB A K 43 I 30 AR AR SR AL T — o 5 R T 5 A O AR Uy vk
SRR UM KN EE  EOLISENS  RHERR ARG HREFESH ] ]
FESES: S2 X HEARIRED : A X EHES: 1000-1298 (2024 )07-0336-09 OSID ; §3' : '

Spectral Characteristics of Water Stress in Chili Pepper Leaves
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Abstract: In response to the need for smart agriculture to accurately discriminate the degree of crop water
demand, taking growing peppers as the experimental samples, different degrees of water stress treatments
such as water immersion and drought to the leaves of peppers were applied to analyze the hyperspectral
response characteristics of pepper leaves under different degrees of water stress. The samples were divided
into four water stress groups, including severe drought, mild drought, mild water-soaked, and severe
water-soaked, and one experimental control group, with a total of five data groups of 20 chili peppers in
each group, and the chlorophyll fluorescence parameters and hyperspectral data of chili peppers’ leaves in
each group were collected separately when the appearance of leaves in each group appeared to be
obviously different. The effects of three different preprocessing methods, namely, multiplicative scatter
correction (MSC) , SG convolutional smoothing filter and standard normal variate transform (SNV) , on
the elimination of background information interference were compared. The SPA algorithm and CARS
algorithm were used to extract the characteristic wavelengths sensitive to water stress. Support vector
machine (SVM) , BP neural network, radial basis function ( RBF) and random forest ( RF) modeling
were established for predicting different levels of water stress. The results illustrated that SG —SPA — RFB
was the optimal combination for predicting the degree of water stress with 99.02% accuracy in the
training set and 94. 00% accuracy in the test set. The research result can provide a convenient and
reliable non-destructive method for determining the water stress status of pepper plants.
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Fig.4  Chlorophyll fluorescence images of leaves under different stresses
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Fig.6  Average original reflectance spectra of pepper
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Fig.7 Reflectance spectra of pepper leaves under different water stresses after pretreatment with three algorithms
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Tab.1 Mean and standard deviation of reflectance of partial wavelengths after original spectrum and
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Tab.3 Number of characteristic wavelengths extracted

from SG preprocessing spectra and recognition results of
stress degree of pepper leaves by different obtained

modeling methods
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