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Chapter 2 

Paddy Diseases 
; 

2. I Introduction 

2.1. I Pr·oblems of paddy (rice) diseases 

Plant disease problems can be grouped into two major areas: plant disorders and plant 

diseases. A plant disorder is a state of disruption of the nonnal healthy status of the 

plant or plant parts caused by external factors such as soil problems (n-on toxicity. 

saline soil, acid sulfate soiL deficiencies of nitrogen, phosphorous, potassium. and 

zmc). environmental stresses (\vater stresses, cold temperature) or other physical 

effects (wind damage. insect damage). Symptoms of plant disorders cannot be 

transferred from an affected plant to a healthy plant [ 4]. 

A plant disease on the other hand is defined as an impainnent of the normal 

physiological functioning of a plant or plant part caused by disease causing agents 

such as fungi, bacteria. viruses or nematodes. Plant diseases can be spread from an 

infected plant into a healthy plant [ 4]. 

2.1.2 Recognition of rice diseases 

Accurate diagnosis and timely solving of field problems in rice crop is a vital 

component of crop management \vhich assures optimum use of inputs for enhanced 

productivity leading to increased profits. 

Distribution of affected plants in a field is studied to understand if the problem is 

developing a pattern. Symptoms of affected plants hold the key to an accurate 

diat,rnosis of the field problem in question. Symptoms and signs of already recorded 

rice diseases have been very well described and recorded, and therefore one should 

use such available literature in relation to present field problem in question. 
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Field problems in rice cultivation could broadly he divided into three maJm catcgcn·ics 

\ iz. imcct pests. weeds. and plant diseases. Idcntlflcatiun and management ol 

problems related to insect pests and \\ ccds arc not considered in this project. This 

proJect will focus on accurate identification ofpadd_y plants diseases in thL· laboratory. 

2.2 Characteristics 
; 

2.2.1 Common rice diseases 

Fungi [ 1, 3] cause most rice diseases. Fungal diseases attack the plant foliage, stem, 

roots, leaf sheath. or inflorescence c:nd grains. Some diseases affect only one plant 

part while some others affect several parts. Each season the rice crops in Lmners' 

fields arc affected by many plant disease problems. Effects of plant diseases on rice 

crop productivity often varies depending on inherent capacity of the \·aricty to 

withstand the disease condition. em·ironmental factors, stage of crop gnmth. le\ el of 

soil fertility management and indirect and ham1ful etTccts of agrochcmicals such as 

herbicides and other pesticides [2 J. 

The types of rice diseases (Appendix A) in Sri Lanka arc shown 111 Table 2.1. The first 

four diseases arc of major economic importance to the paddy cultivation in Sri 

Lankan. 

Table 2.1: Rice diseases in Sri Lanka 
---- ··----------

Disease 
-~---

Rice blast 
2 Rice sheath blight 
3 Brown spot 
4 False smut 
5 Grain spotting and pecky rice 
6 Leaf scald 
7 Narrow Brown Leaf spot 
8 Sheath rot 
9 Root knot 
10 Bacterial blight 
11 Bacterial leaf streak 

------. -----~----

Causal organism ~ 
Magnaporthc grisca .. - i 

Rhizoctonia solani i 
Cochiobo!us mivahcanus 
Ustilaginoidia l'ircns 
many fungal species and bacteria 
Gcr!achia oryzac 
Ccrcospora janseana 
Saroc!adium orysac 
Mcloidaganc spp. 
Xanthomonan_campestris pv.OJ~vzae 
Xanthonyinan campestris PV oryzico!a 
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2.2.2 Rice Blast (/Hagnaporthe gris,ea) 

Rice blast is caused by the fungus Magnuporthc ,>:,rili'a This can inkct rice plants at 

any gnl\\th stage. 

Figure 2.1: Infected of Rice Blast disease [4] 

Signs and Svmptoms -

• It may infect young seedlings, leaves, panicles and other aerial parts of the 
adult plant. 

• Leaf spots are of spindle-shaped \Vith brO\vn or reddish-brown margins. ashy 
centers. and pointed ends. 

• Fully developed lesions normally measures 1.0-1.5 em in length and 0.3-
0.Scm in breadth. 

• When nodes are infected, they become black and rotted. 

• Infection of panicle base causes rotten neck or neck rot and causes the panicle 
to fall off. In severe infection, secondary branches and grains arc also affected. 

2.2.3 Sheath Blight (Rhisoctoni so/ani) 

Sheath blight is caused by the fungi, Rhisoctonia so/ani. Sheath blight is perhaps the 

second most important fungal disease of rice in Sri Lanka. 

Figure 2.2: Infected of Sheath Blight disease [4] 
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Szgns and Srmpfoms -

• Symptoms become apparent at ii lteri ng \ 1r fl owcri ng stage. 

• Spots or lesions first develop ncar the \\ater level (in flooded t1elds) or so!l (in 
upland iields) and spots initially appear on the leaf sheath. 

• Spots may he oral or ellipsoidal and measure 1-3 em long. 

• Lesions on the leaf blade are usually inegular and handed with green, brown. 
and orange coloration. Lesions arc greenish white in the center with brown 
margms. ; 

• At advanced stages, when the flag leaf is infected the panicle exertion is 
a fleeted. 

• Leaves with extended lesions. Eventfully the plants die. 

2.2.4 Brown Spot (Cochliobolus miyabeanus) 

Brown spot (caused hy the fungus Cochioho!us mirabcanus), is a rice diseas fcmnd in 

some parts of Sri Lanka. 
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Figure 2.3: Infected of Brown Spot disease [4] 

Signs and Symptoms -

• The fungus causes brown, circular to oval spots on the coleoptiles leaves of 
the seedlings. It may cause seedling blight. 

• On young leaves, the spots arc smaller than those on upper leaves. The spots 
vary in size and shape from minute dark spots to large oval to circular spots. 

• The smaller spots arc dark brown to reddish-brown. 

• The larger spots have a dark brown margin and a light, reddish-brown or gray 
center. 

• The spots on the leaf sheath and hulls arc similar to those on the leaves. 

• The fungus attacks the glumes and causes a general black discoloration. 
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2.2.5 False Smut (U..,·tilaKinoidea l'irem,) 

l·alse smut caused b) the fungus L \tilaginoidca 1·irens. 1S a minor in Sri Lanka 

Figure 2.4: lnkctccl of False Smut disease [ 4) 

,)'igns and Spnptonzs -

• The disease is characterized by large orange to bro\vn-green fruiting structures 
on one or more grains of the mature panicle. 

• The orange covering ruptures, a mass of greenish-black spores are exposed. 

2.3 Literature Survey on Diseases recognition 

2.3.1 Leaves recognition using Back propagation Neural Network
Advice for Pest and Disease control on Crops 

Authors: M.S. Prasad Babu and B. Srinivasa Rao [5] 

Introduction-

The main goal of this project was to develop a software model to suggest remedial 

measures for pest or disease management in agricultural crops. The system divides 

into five modules as; Leaves processing, Network training, Leaf recognition, Pest 

recognition and Expert advice. 

In Leaves processing, Edge of the leaf and token values are considered as the first 

process. The Second module they trained the leaf to the neural network and finding 

the error graph. In the third and fourth modules recognized the species of the leaf and 

identified the pest or disease incidence in respective. The last module they have aimed 

at matching the recognized pest or disease sample on to the database. 

Methodologies -

Prewitt edge detection method [ 5] is used to detect the edges of an Image and 

Thinning algorithm is applied for reducing more than one pixel edge to one pixel 
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edge. They ha \ c chosen the f\:cd 1(Jrward back prupagation neural net\\ ork method to 

train the traimng set. hnally they have implemented this model by using Jcl\ a 

technology. 

2.3.2 An I ntegratcd Image processing system for Leaf disease 
detection and diagnosis 

Authors: Mohammed El-Hclly, Ahmed Rafea, and Sar\va El-Gammal [ 6] 

Introduction -

They have dewlopcd an integrated image processing system capable of diagnosing 

three disorders, Downy mildew. Leaf miner and Powdery nnldcw with the normal 

leaves of Cucumber crops. The system divides into f()ur stages; the enhancement. 

segmentation, feature extraction and classification. 

HIS transformation l6]. histogram analysis, and intensity adjustment arc the initial 

steps. Then in the sct,TJncntation, they applied fuzzy c mean algorithm parameters to 

fit the application. Considered three features of an image, namely; color. s1ze and 

shape of the disease spot in the extraction stage. Back propagation based neural 

networks are applied in the classification stage. 

Methodologies -

Set of extracted features arc stored in the feature database, which was designed for 

this purpose. They have used feed fonvard neural networks with two hidden layers 

and the standard back propagation rule as the training algorithm. And sigmoid transfer 

function is used for each node. In addition they have des1gned a statistical experiment 

for ANN configurations to select the optimum structure for neural network and it was 

analyzed using ANOV A. Two hidden layers, five neurons per each layer, and 250 

numbers of training samples for the ANN model been utilized for detection and 

diagnosis of leaf diseases. 
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