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Remote sensing technology and its applications in management of plant pests and
diseases
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Fig. 1. Steps of remote sensing process (Source https://crisp.nus.edu.sg/~research/tutorial/optical.htm)
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Table 1. Examples of studies on plant disease detection by different optical sensors (Mahlein, 2016)

Reference &>l,»  Disease/Pathogen Sl sles  Crop Jyaxe  SeEnsor .-
Bacterial angular (Xanthomonas
Camargo and Smith (2009)  campestris), Ascochyta blight (Ascochyta Cotton Ay
gossypii)
Neumann et al., (2014) Cercospora leaf spot (Cercospora beticola), Sugar beet s i RGB
sugarbeet rust (Uromyces betae) :
Bock et al., (2008) Citrus canker (X. axonopodis) Grapefruit g8 o )5
Wijekoon et al., (2008) Anthracnose (Colletotrichum destructivum) ~ Tobacco OF P
Net blotch (Pyrenophora teres), brown rust :
Kuska et al., (2015) (Puccinia hordei), Maize >
Kuska et al., (2015); Head blight (Fusarium graminearum), Wheat s
Moshou et al., (2004) yellow rust (Puccinia striiformis f. sp. tritici) F . _
Mahlein et al., (2010); Cercospora leaf spot (C. beticola), sugarbeet g\ poor 15 1so st sl S
Hillnhutter et al., 2011) rust (U. betae) g T Spectral
Wang et al., (2008) Late blight (Phytophthora infestans) Tomato S j5axs5 Sensors
Polder et al., (2014) Tulip breaking virus (TBV) Tulip Y
Apan et al., (2004) Orange rust (Puccinia kuehnii) Sugar cane Joe
Chaerle et al., (2004) Cercospora leaf spot (C. beticola) Sugar beet .3 jae
Downy  mildew  (Pseudoperonospora Sl
Berdugo et al., (2014); - ) .
Oerke et all., (2006) cubensis), powdery mildew (Podosphaera ~ Cucumber gives Thermal
xanthii) imaging
Oerke et al., (2011) Apple scab (V. inequalis) Apple o
. Leaf rust (Puccinia ftriticina), powdery P
Burling etal., (2011) mildew (Blumeria graminis f.sp. tritici) Wheat P s
Chaerle et al., (2007); . P [NE
Konanz et al., 2014) Cercospora leaf spot (C. beticola) Sugar beet w3 jasae o9k
Common bacterial blight (Xanthomonas Fluorescence
Rousseau et al., (2013) ght Bean Lo imaging

fuscans sub sp. fuscans)
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Table 2. The specific wavelengths to identify the different infections (Yones et al., 2019b)

Wavelength (nm) (:egib) zoe Jobo

Sample

Agod

(548-557 nm) /(701-1387 nm)
(1574-1597 nm) /(17491775 nm)
(542-559 nm) /(15801592 nm)

/(1751-1763 nm)

(350-698 nm) /(19442500 nm)
(1563-1567 nm) /(17851833 nm)
(15691580 nm) /(17641781 nm)
(1575-1579 nm) /(17641769 nm)

(1782-1814 nm)

Healthy young leaves
Healthy old leaves

Infected young leaves (aphid)
Infected old leaves (aphid)
Infected young leaves (whitefly)
Infected old leaves (whitefly)

Infected young leaves (cotton leaf worm)

Infected old leaves (cotton leaf worm)
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Fig. 2. Spectral signatures of water, vegetation and soil (Source: http://www.rsacl.co.uk/images/base2.jpg)
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ABSTRACT

Given the increasing population growth, reducing agricultural losses caused by pests and plant diseases has great
importance. In this regard, using appropriate preventive methods is an effective step in timely protection of agricultural
products and also reducing the use of chemical pesticides. In recent years, advances in remote sensing techniques have
made this science play a very important role in plant pest and disease management. Remote sensing can help
identifying, diagnosing, and controlling plant pests and diseases, as well as stress caused by water or nutrient
deficiencies. By combining remote sensing data and agricultural knowledge, it is possible to prevent the impact of a
disease or pest on crops by providing early warning and taking appropriate measures at an early stage. This technology
plays an important role in the management of plant pests and diseases by providing accurate and efficient data, and
helps in early identification of infected areas, continuous monitoring of plant health, and reducing the use of harmful
chemical pesticides. This article discusses the importance of remote sensing in controlling plant pests and diseases
and examples of remote sensing for their monitoring.
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