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Abstract— The quality and quantity of crop production 

reduces significantly if leaf is defective because of disease. 

Severity calculation of crop is measured with the help of k 

means clustering and thresholding. Early detection of severity 

which helps to protect quality and quantity of crop. This paper 

proposes a model to identify the severity of certain spot 

disease which appears on leaves based on segmented spot. 
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I. INTRODUCTION 

Plant disease severity estimation is an important step in crop 

breeding process to get the best variety that robust to disease. 

The disease in plant is not only reducing the yield but also 

deteriorating of the variety. The crop production quality is 

depend on its robustness of the disease. With about 15% of 

spots disease infection on leaves, crop production has 

significant severe loss [1]. To control these disease and 

minimize the infection of whole plantation, the disease must 

be identified and treated earlier. 

Detection and estimation of the disease spot severity 

is needed to determine the quality of certain variety in plant 

breeding and make appropriate decision in disease 

management. Fungi-caused diseases symptom are appear on 

leaf as spots. This symptom can be recognized visually. The 

disease severity can be estimated by calculating the quotient 

of infected area and leaf area [6]. 

Following are some common plant diseases appear 

on leafs. 

A. Blights 

When plants suffer from blight, leaves or branches suddenly 

wither, stop growing, and die. Later, plant parts may rot.Fire 

Blight This bacterial disease affects apples, pears, fruit trees, 

roses, and small fruits. Infected shoots wilt and look 

blackened. 

Alternaria Blight (Early Blight) This fungal blight 

infects ornamental plants, vegetables, fruit trees, and shade 

trees worldwide. On tomatoes, potatoes, and peppers, it is 

called early blight. On leaves, brown to black spots form and 

enlarge, developing concentric rings. Heavily blighted leaves 

dry up and die as spots grow together. Lower leaves usually 

show symptoms first. Target like, sunken spots will develop 

on tomato branches and stems. Fruits and potato tubers also 

develop dark, sunken spots. Alternaria spores are carried by 

air currents and are common in dust and air everywhere. They 

are a common cause of hay fever allergies. Alternaria fungi 

overwinter on infected plant parts and debris, or in or on 

seeds. Control this disease by planting resistant cultivars and 

growing your own transplants from disease-free seed. 

Apply Trichoderma harzianum to the soil just before 

planting. Promote good air circulation. For early blight, apply 

potassium bicarbonate (baking soda) sprays starting 2 weeks 

before the time of year when symptoms would normally first 

appear. Dispose of infected plants and when possible, use a 

3-year rotation. 

1) Bacterial Blight 

This bacterial disease is particularly severe on legumes in 

eastern and southern North America. Foliage and pods 

display water-soaked spots that dry and drop out. On stems, 

lesions are long and dark colored. Some spots may ooze a 

bacterial slime. To control, plant resistant cultivars, remove 

infected plants, and dispose of plant debris. Use a 3-year 

rotation and don't touch plants while they are wet, as you may 

spread the disease. 

B. Rots 

Rots are diseases that decay roots, stems, wood, flowers, and 

fruit. Some diseases cause leaves to rot, but those symptoms 

tend to be described as leaf spots and blights. Rots can be soft 

and squishy or hard and dry. They are caused by various 

bacteria and fungi. Many are very active in stored fruits, 

roots, bulbs, or tubers. 

1) FruitRots 

Grapes infected with black rot turn brown, then harden into 

small, black, mummified berries. Brown rot of stone fruits 

causes whole fruit to turn brown and soft. Control fruit rots 

by planting resistant cultivars, removing and destroying 

infected fruit, and pruning to increase air movement. 

Applying compost tea or Bacillus subtilis may help prevent 

the disease from developing. Sulfur sprays throughout the 

season can be effective, too, as a last resort. 

2) Root+StemRots 

Control these troublesome rots by providing good drainage 

and good air circulation. Try drenching the soil with 

beneficial fungi or bacteria. Start cuttings in sterilized mix, 

and plant only healthy plants. Dispose of all infected plant 

material. Winter injury may invite problems on woody plants. 

C. Rusts 

Rusts are a specific type of fungal disease. Many of them 

require two different plant species as hosts to complete their 

life cycle. Typical rust symptoms include a powdery tan to 

rust-colored coating. Applying neem oil can help prevent rust 

by killing spores on the leaves. 

1) AsparagusRust 

This disease appears as a browning or reddening of the small 

twigs and needles, and a release of rusty, powdery spores. It 

overwinters on stalks and infects new shoots as they emerge 

the following spring. Rust is also carried to other plants by 

wind. To control, space plants to allow air circulation. Plant 

resistant cultivars. Remove infected plants and burn them in 

fall. 

2) OtherRusts 

Wheat rust, cedar-apple rust, and white pine blister rust 

require alternate hosts. Wheat rust needs barberry to survive, 

cedar-apple rust needs both juniper and an apple relative, and 

white pine blister rust needs a susceptible member of the 
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currant family. Removing the alternate hosts in the area can 

control outbreaks. 

D. Wilts 

Plants wilt when they don't get enough water. When fungi or 

bacteria attack or clog a plant's water-conducting system, 

they can cause permanent wilting, often followed by the death 

of all or part of the plant. Wilt symptoms may resemble those 

of blights. 

1) Stewart'sWilt 

This bacterial disease is widespread on sweet corn in eastern 

North America. It overwinters in flea beetles and infects corn 

when they begin feeding on its leaves. Infected leaves wilt 

and may have long streaks with wavy margins. Bacterial 

slime will ooze out if the stalks or leaves are cut. Plants 

eventually die or are sufficiently stunted that no ears are 

produced. To control, plant resistant cultivars and eliminate 

flea beetles. Destroy infected plants. 

2) Fusarium+VerticilliumWilt 

These fungal wilts attack a wide range of flowers, vegetables, 

fruits, and ornamentals. Plants wilt and may turn yellow. To 

control, plant resistant cultivars. Rotate crops, or do not 

replant in areas where problems have occurred. If wilt only 

affects a branch, it may help to cut it out well below the wilt 

symptoms. Destroy infected branches or plants. 

E. Other diseases 

1) Anthracnose 

Anthracnose, or bird's-eye spot, is a fungal disease. It causes 

small dead spots that often have a raised border and a sunken 

center, and that may have concentric rings of pink and brown. 

Bean anthracnose infects beans and other legumes. The 

symptoms are most obvious on the pods as circular, black, 

sunken spots that may ooze pink slime and develop red 

borders as they age. To control, buy disease-free seed, rotate 

crops, turn under or hot-compost infected plants, and avoid 

touching plants when they are wet so you won't spread the 

disease. 

2) DownyMildew 

Downy mildews are fungal diseases that attack many fruits, 

vegetables, flowers, and grasses. The primary symptom is a 

white to purple, downy growth, usually on the undersides of 

leaves and along stems, which turns black with age. Upper 

leaf surfaces have a pale color. Lima bean pods may be 

covered completely, while leaves are distorted. The disease 

overwinters on infected plant parts and remains viable in the 

soil for several years. It is spread by wind, by rain, and in 

seeds. To control it, buy disease-free seeds and plants, follow 

a 3-year rotation, and remove and dispose of infected plants. 

Preventive sprays of bicarbonate may be effective. 

3) LeafBlisters+Curls 

Leaf blister and leaf curl are fungal diseases that cause 

distorted, curled leaves on many trees. Oak leaf blister can 

defoliate and even kill oak trees. Blisters are yellow bumps 

on the upper surface of the leaves, with gray depressions on 

the lower surface. Peach leaf curl attacks peaches and 

almonds. New leaves are pale or reddish and the midrib 

doesn't grow along with the leaves, so the leaves become 

puckered and curled as they expand. Fruit is damaged, and 

bad cases can kill the tree. Both diseases are controlled with 

a single dormant oil spray just before buds begin to swell. 

4) LeafSpots 

A vast number of fungi can cause spots on the leaves of 

plants. Most of them are of little consequence. A typical spot 

has a definite edge and often has a darker border. When lots 

of spots are present, they can grow together and become a 

blight or a blotch. 

5) Blackspot 

Blackspot is a common disease on roses. The spots appear on 

the leaves and are up to 1/2 inch across with yellow margins. 

Severe cases cause leaves to drop. To control blackspot, plant 

resistant cultivars, and destroy all dropped leaves and 

prunings. Mulch to prevent dirt and spores from being 

splashed up onto plants. Bicarbonate sprays can be very 

helpful in preventing leaf spot diseases. 

6) Molds 

Molds are characterized by a powdery or woolly appearance 

on the surface of the infected part. 

Gray mold, or botrytis, is a common problem on 

many fruits and flowers. It thrives in moist conditions and is 

often seen on dropped flower petals or overripe fruit. It 

appears as a thick, gray mold or as water-soaked, blighted 

regions of petals, leaves, or stems. In most cases it first infects 

dead or dying tissue, so removing faded flowers and blighted 

buds or shoots will control the problem. Peonies, tulips, and 

lilies can be severely damaged in wet seasons. Destroy 

infected material, and space, prune, and support plants to 

encourage good air movement. 

7) PowderyMildew 

Mildews are one of the most widespread and easily 

recognized fungi. They are common on phlox, lilac, melons, 

cucumbers, and many other plants. Mildew forms a white to 

grayish powdery growth, usually on the upper surfaces of 

leaves. Small black dots appear and produce spores that are 

blown by wind to infect new plants. Leaves will become 

brown and shrivel when mildew is extensive. Fruits ripen 

prematurely and have poor texture and flavor. To control 

mildews, prune or stake plants to improve air circulation and 

dispose of infected plants before spores form. Apply 

bicarbonate sprays to prevent the spread of infection. 

8) Smuts 

Smuts are fungal diseases. They are most commonly seen on 

grasses, grains, and corn. Enlarged galls are soft and spongy 

when young but change to a dark, powdery mass as they age. 

Corn smut can form on kernels, tassels, stalks, and leaves. 

Smut galls ripen and rupture, releasing spores that travel 

through the air to infect new plants and overwinter in the soil, 

awaiting future crops. To control corn smut, select resistant 

cultivars. Remove and burn galls before they break open, and 

follow a 4-year rotation. 

9) Viruses 

Infected plants often grow slowly and yield poorly. Leaves 

may cup or twist, and develop mottling, streaking, or ring-

shaped spots. Identification is often the elimination of all 

other possible causes. Professional growers use heat 

treatments and tissue culture to control viral disease. Purchase 

certified plants to avoid problems. Control insects that spread 

viruses. Remove and burn all plants with viral disease to 

prevent the disease from spreading. 
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II. METHODOLOGY 

Disease severity is the lesion area of the leaves showing 

symptoms of spot disease and it is most often expressed as a 

percentage [6]. The disease severity of the leaves is measured 

by comparing the white pixel number of lesion area with the 

total pixels of leaf area from the segmented image. The lesion 

percentage of leaf is computed using equation (11). 

 
Where DS is spot of disease severity, PD is total 

pixel in diseased area of segmented lesion, and PL is total 

pixel of leaf. 

The block diagram of proposed method has shown 

below. 

 
Fig. 1: Block Diagram of Severity Calculation 

The four spot disease input images have taken. The 

k-means segmentation is done on these input images. 

A. k-Means Clustering 

k-means clustering is a method of vector quantization, 

originally from signal processing, that is popular for cluster 

analysis in data mining. K-means clustering aims 

to partition n observations into k clusters in which each 

observation belongs to the cluster with the nearest mean, 

serving as a prototype of the cluster. This results in a 

partitioning of the data space into Voronoi cells. The problem 

is computationally difficult (NP-hard); however, there are 

efficient heuristic algorithms that are commonly employed 

and converge quickly to a local optimum. These are usually 

similar to the expectation maximization 

algorithm for mixtures of Gaussian distributions via an 

iterative refinement approach employed by both k-means and 

Gaussian Mixture Modeling. Additionally, they both use 

cluster centers to model the data; however, k-means 

clustering tends to find clusters of comparable spatial extent, 

while the expectation-maximization mechanism allows 

clusters to have different shapes. The algorithm has a loose 

relationship to the k-nearest neighbor classifier, a 

popular machine learning technique for classification that is 

often confused with k-means because of the k in the name. 

One can apply the 1-nearest neighbor classifier on the cluster 

centers obtained by k-means to classify new data into the 

existing clusters. This is known as nearest centroid 

classifier or Rocchio algorithm. 

III. PERFORMANCE ANALYSIS 

For experimental analysis, we have taken eight input images 

and done segmentation on that images. After segmentation, 

severity is calculated based on ratio of spot disease severity 

to total leaf area. 

 
Fig. 2: Severity Calculation of Four Input Images 

 
Fig. 3: Severity Calculation of Four Input Images 

Input Image Severity Calculation (%) 

1 30.821 

2 46.6716 

3 7.19058 

4 24.7155 

5 15.4406 

6 37.3855 

7 4.97531 

8 23.1507 

Table 1: Shows Severity Calculation of Different Eight 

Input Images 

IV. CONCLUSION 

The proposed method can be used for severity calculation of 

various diseased leaf input images based on spot 

segmentation. From this method it is helpful for farmers that 

how the leafs are affected by various diseases. The k means 

segmentation gives good result for severity calculation and 

early detection of severity will help for taking quality of crop. 
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