201948 H Z?ikmw'%%?ﬁ 550 4 55 8 W]

doi;10.6041/j. issn. 1000-1298. 2019. 08. 029

ETHEMEZ2MHENERM F R R SHRISE

FEE FXF FXRW ERH FIL MK
(TEHRFESAEY TSR, BT 212013)

E: PR FREORTCHRAL B 50 R AR R AR N K ST 5 s Wiikds . R4 #RK
W B4 e i PRSI , A1) P e A5 O € 0 0 M i T g i 2 3K B R s A% Bk il i e e i R AR
5 5 IR R i X O AR T S B IR i 30 A PR T AR I, 5 X BRI R A I R A TR AR L
BN RO R DX A 2K R ARG, TR K T S B I R 3 G ) R IS DX R 2R i
o 73 P sk N Bk KR Kook BRZE I R Ay it 3% S LA A R AIE (I rpo DR A R 3R R 2 R i
YA R i 2 DX 28 B O (R A AR 3R R ) RS DRI FHIE S B 57 1 N K JE R 5 siZ W5 1%, LR
HIZWIARN 95% , WHFEEE AR, 20 0 11 730 R m] A 25 S BB TR BR N K TR [ 5 BRIZ W

KR BN MARER MR ROUER; #IOCR, mOGHE AR

HESES: 0657.3 SCERARIRAD : A XEHS: 1000-1298(2019)08-0264-06

Nondestructive Diagnostics of Nitrogen and Potassium Deficiencies
Based on Chlorophyll Distribution Features of Cucumber Leaves

SHI Jiyong LI Wenting GUO Zhiming HUANG Xiaowei LI Zhihua ZOU Xiaobo
(School of Food and Biological Engineering, Jiangsu University, Zhenjiang 212013, China)

Abstract: The deficiencies of essential macronutrients of nitrogen ( N) and potassium (K) usually affect
the production of chlorophyll, cause imbalances in plant growth and drastically most importantly affect the
quality and yield of agricultural products. A new N/K deficiency diagnostics method was proposed based
on chlorophyll distribution features of the whole cucumber leaf. N/K deficient cucumber plants and
control plants were grown under non-soil conditions with special nutrient supply. Chlorophyll distribution
maps of N deficient leaves, K deficient leaves and control leaves were determined by using hyperspectral
imaging technology and genetic algorithm, and distribution features extracted from the chlorophyll
distribution maps were employed to diagnose N/K deficiencies. Chlorophyll distribution features ( the
mean value of all pixels in leaf center region and the number of pixels with low chlorophyll content in the
leaf edge region) were extracted. A diagnostic method based on these features were obtained with total
diagnostics rates of 95% for N/K deficiencies. The result indicated that the extracted chlorophyll
distribution features could be employed to diagnose N and K deficiencies in cucumber plants.
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Fig.1 Cucumber leaf hyperspectral image data cube
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Fig.2 Flow chart for nondestructive diagnostics of nitrogen and potassium deficiencies based on chlorophyll distribution features
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Fig.3  Detection results of N deficiency, K deficiency and control group corresponding N and K nutrient contents at different nodes
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Fig. 6  Diagnosing result of nitrogen and potassium deficiencies based on chlorophyll distribution features of cucumber leaf
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