
Plant Protection Module
<br><br>

Plant diseases<br><br>

Dear Sir,<br><br>

The material contain symptom and control information on diseases of 100 crops for the development of the mobile application FEM@Mobile. Special care has been taken to cut short the paragraph to very short. The content materials are intented for common man no agricultural background.<br><br>

Prepared as part of the research project “Development of Farming System based Cyber Extension model for the state of Kerala at KVK Malappuram”<br><br>

Kindly check weather the included diseases are major or medium in their significance for Kerala. Minor diseases can be avoided. Further, if some major diseases of crops are omitted kindly include the same. <br><br>

Please ensure that the chemicals can be used for the crop and the dosage is correct. If some more chemicals can be added for control, please add. Also, add relevant organic methods if omitted.<br><br>

The diseases are arranged from leaf symptoms to stem and whole plant symptoms. The name of the disease is done based on the symptom. <br><br>

The importance is given mainly on the management part. That means there can be symptoms of blight or wilt caused by more than one causal organisam. Unless there is a need for separate management strategy, we can included all together.<br><br>

The gram is used in the format gm. The standard SI is g. However, for common man understanding gm is adopted. Similarly scientific names are not italized. (Only because it is difficult in the software part). <br><br>
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Plant protection-Plant Diseases
	Sl no
	Group<br><br>


	Crop <br><br>


	Symptoms and contol 
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	1. Field crops
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	<b>Leaf spot <br><br>Symptom </b><br><br> The characteristic symptom appears as spots on foliage. The size, shape, colour, pattern and distribution of the leaf spot vary in accordance with the causal organisms. <br><br>Over time, the spots may coalesce or enlarge. The affected leaves become yellow and results in defoliation. (C.O: Cercospora gossypiana, Alternaria macrospora). <br><br><b>Management </b><br><br>Prophylatic spray of Pseudomonas fluorescens (20 gram/ litre of water) or Copper oxychloride 50 WP (3 gram/litre of water) or Mancozeb 75 WP (3 gram/litre of water) or Copper hydroxide 77 WP (1.5 gram/litre of water) to prevent the incidence of the disease. <br><br>In severe case, spray Hexaconazole 5 EC (1 ml/ litre of water) or Propiconazole 25 EC (1 ml / litre of water) in 2 weeks interval to prevent the spread of the disease. <br><br>
<b>Bacterial leaf blight   <br><br>Symptom </b><br><br> Bacterial blight starts as water soaked angular leaf spot with a red to black border. Spots on infected leaves spread along the major leaf veins. As disease progresses, leaf petioles and stems become infected and blackened resulting in premature defoliation. Black cankers girdle the stem or branches causing the portions to die above the canker. <br><br>A creamy white waxy crust containing the bacterium may form on old leaf spots or cankers. Bolls also become infected causing boll rot which results in rotted seed and discolored lint. Infected bolls have round, rather than angular, lesions that initially may appear water-soaked. <br><br>As infection proceeds, lesions on bolls will be sunken and dark brown or black.  On stem there appear elongate grayish to black lesion (black arm). (C.O: Xanthomonas campestris pv. malvacearum).<br><br><b>Management </b><br><br>Avoid stacking of infected plants. Spray Streptomycin sulphate + Tetracycline mixture (100 mg) + Copper oxychloride 50 WP (2.5 gram/ litre of water) or cow dung slurry supernantent (20 gram/litre of water).<br><br>

<b>Anthracnose <br><br>Symptom </b><br><br> Anthracnose is a general term used to describe diseases that cause dark, sunken lesions on leaves, stems, flowers, and fruits. The disease attacks all plant parts at any growth stage. On the cotyledons and primary leaves of the seedling it forms small, reddish or light coloured diseased spots. Stems are frequently attacked through the wounds and plants are rendered weak. <br><br>Bolls of all stages attacked. Fungus invades the lint and seed. Lint becomes yellow or brown and gets clumped into a mass of fibre. The bolls affected by the disease have small, water-soaked, circular, slightly depressed, reddish brown spots. Badly affected seeds are light, brown, poorly developed and usually do not germinate. (C.O: Colletotricum gossypium).<br><br><b>Management </b><br><br>Avoid water logging. Destroy infected plant debris. Acid delinting and treating the seeds with Carbendazim 50 WP (2 gram / kg of seed). Spray Carbendazim 50 WP (1 gram/litre of water) or Hexaconazole 5 EC (1 ml/ litre of water) or Propiconazole 25 EC (1 ml/ litre of water) in 2 weeks interval to prevent the spread of the disease. <br><br>Prophylatic spraying of Pseudomonas fluorescens (20 gram/litre of water) is also effective in preventing the incidence of the disease. <br><br>

<b>Grey mildew <br><br>Symptom </b><br><br> Disease usually appears on adult plants. Irregular, angular, pale translucent spots measuring 1-10 mm in diameter and bordered by the veinlets, appear on the older leaves. <br><br>As infection advances, the leaves become yellowish brown and finally fall off prematurely. The disease is seen mainly in low lying areas and cool areas. (C.O: Ramularia aeriola)
<br><br><b>Management </b><br><br>Spray Carbendazim 50 WP (1 gram/litre of water) or Mancozeb 75 WP (2 gram/litre of water) or Hexaconazole 5 EC (1 ml/ litre of water) or Propiconazole 25 EC (1 ml/ litre of water).<br><br>

<b>Fusarium wilt<br><br>Symptom </b><br><br> Wilt is a condition resulted out of deficiency of water in the foliage. The wilt fungus blocks the conducting tissue. The addition of water to soil will not help to solve the problem. The leaves of the affected plants loose their turgidity first, subsequently turn yellow and then brown and results in defoliation. <br><br>Eventually, the plant dies slowly. The roots are not affected. Browning and blackening of vascular tissues (vascular discolouration) confirms the disease. Disease development is severe during warm weather conditions. (C.O: Fusarium oxysporum f. sp. vasinfectum).<br><br><b>Management </b><br><br>Destroy the infected plant debris. Provide good drainage. Follow crop rotation in 3-4 years. Treat the seeds with Trichoderma viride formulation (20 gram / kg of seed). Apply Trichoderma viride (1 kg / ha) with 50 kg dried farmyard manure. Potash fertilizer reduces wilt while nitrogen and phosphatic fertilizers increases wilt in certain limits. <br><br>Prophylatic soil drenching with Bordeaux mixture 1 % or Copper oxychloride (3 gram/litre of water) or Copper hydroxide 77 WP (1.5 gram/litre of water) reduces the incidence of the disease. Seed treatment with systemic fungicide like Carbendazim 50 WP or Chlorothalonil (2 gram/ kg of seed).  <br><br>During the early stage of the disease incidence, spot drench Hexaconazole 5 EC (1 ml / litre of water) or Propiconazole 25 EC (1 ml / litre of water) or Penconazole 10 EC (1 ml / litre of water) or Flusilazole (0.5 ml / litre of water) in 2 weeks interval prevent the spread of the disease.<br><br>

<b>Root rot<br><br>Symptom </b><br><br> Root rot is a disease where the roots of the plant decay. As the disease progresses leaves turn yellow and wilt.  The disease causes sudden and complete wilting of the plant. Bronzing or yellowing of the leaves can also be seen. <br><br>The bark of the roots is break down into shreds. Most of the roots except the tap root are decayed. Affected plants are seen in more or less circular area and can be easily pulled out. (C.O: Rhizoctonia bataticola)<br><br><b>Management </b><br><br>Apply Neem cake @ 150 kg / ha preferably fortified with Trichoderma viride to the soil.  Treat the seeds with Trichoderma viride formulation (20 gram / kg of seed) to reduce the root rot incidence. <br><br>Spot drench Carbendazim 50 WP (1 gram/litre of water) or Hexaconazole 5 EC (1 ml / litre of water) or Propiconazole 25 EC (1 ml / litre of water) at the base of the plants. <br><br>

<b>Leaf Curl disease<br><br>Symptom </b><br><br> It is a virus disease that causes curling of leaf. Downward and upward curling of leaves and thickening of veins and enation on underside of leaves are the characteristic symptoms. <br><br>In serve infection all the leaves are curled and growth retarded and results in stunding of plants. Boll bearing capacity is reduced. It is caused by Cotton leaf curl virus. The vector is whitefly (Bemisia tabaci). <br><br><b>Management </b><br><br>Remove and distroy volunteer perennial cotton and alternate hosts. Use the fungus Paecilomyces farinosus to parasitize the vector.  Foliar application of neem leaf extract (10 ml/ litre of water) and neem oil resulted in 80% reduction of the virus transmission. <br><br>Spray systemic insecticides viz. Dimethoate 30 EC (2 ml / litre of water) or Imidacloprid 17.8 SL (3 ml/10 litre of water) or Thiamethoxam 25 WG (4 gram/10 litre of water) or Flubendamide 480 SC (1 ml / 10 litre of water) to control white flies and thereby preventing the spread of the disease. <br><br>
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	1. Field crops
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	<b>Tikka early leaf spot<br><br>Symptom </b><br><br> The characteristic symptom of a leaf spot disease is spots on foliage. Development of early leaf spot takes place in a month after sowing.  Small chlorotic spots appear on leaflets. These spots later enlarge and turn brown to black and assume sub circular shape on upper leaf surface. <br><br>On lower surface of leaves light brown discolouration is seen.  Lesions also appear on petioles, stems and stipules. In severe cases several lesions coalesce and result in premature senescence. Heavy doses of nitrogen and phosporus fertilizers and deficiency of magesium in soil also accelerate the disease development. (C.O: Cercospora arachidicola).<br><br><b>Management </b><br><br>Remove and destory the infected plant debris. Eradicate the volunteer groundnut plants. Keep weeds under control. Treat the seeds with Carbendazim 50 WP (2 gram / kg of seed) or Thiram 75 WS (4 gram / kg of seed).  <br><br>Spray Carbendazim 50 WP (1 gram/litre of water) or Mancozeb 75 WP (3-4 gram/litre of water) or Hexaconazole 5 EC (1 ml / litre of water) or Propiconazole 25 EC (1 ml / litre of water). Prophylatic spraying of Pseudomonas fluorescens (20 gram/litre of water) is also effective in preventing the incidence of the disease. <br><br>

<b>Tikka Late leaf spot<br><br>Symptom </b><br><br> The main leaf spot infection starts around 55-57 days after sowing in Kharif season and 42-46 days after sowing in Rabi season. Black and nearly circular spots appear on the lower surface of the leaflets. <br><br>Lesions are rough in appearance. In extreme cases many lesions coalesce resulting in premature senescence and shedding of the leaflets. (C.O: Phaeoisariopsis personatum).<br><br><b>Management </b><br><br>Adopt crop rotation with non-host crops preferably cereals. Deep burying of crop residues in the soil. Remove volunteer groundnut plants.  Intercropping pearl millet or sorghum with groundnut in 1:3 ratios. <br><br> Spray Carbendazim 50 WP (1 gram/litre of water) or Mancozeb 75 WP (3-4 gram/litre of water) or Hexaconazole 5 EC (1 ml / litre of water) or Propiconazole 25 EC (1 ml / litre of water). Prophylatic spraying of Pseudomonas fluorescens (20 gram/litre of water) is also effective in preventing the incidence of the disease.<br><br>

<b>Leaf blight<br><br>Symptom </b><br><br> Blight refers to the specific symptom of rapid and complete chlorosis, browning, and then death of plant tissues. The main symptom of the disease is drying of twigs and leaves. The disease starts as lesions which are brown in colour and irregular in shape surrounded by yellowish halos. <br><br>In the later stages of infection, blighted leaves curl inward become brittle and results in defoliation. (C.O: Alternaria arachidis and A. tenuissima).<br><br><b>Management </b><br><br> Spray Mancozeb 75 WP (3 gram/litre of water) or Copper oxychloride 50 WP (2 gram/litre of water) or Carbendazim 50 WP (1 gram/litre of water). <br><br>Prophylatic spraying of Pseudomonas fluorescens (20 gram/litre of water) is also effective in preventing the incidence of the disease.<br><br>

<b>Rust<br><br>Symptom </b><br><br> The disease starts as raised brown spots (pustules) on the leaf and stem surface. As the disease advances, the spore masses become brown to black.  The symptoms are seen mostly on the underside of the leaves. <br><br>Plants with severe rust infection may appear stunted, chlorotic, or otherwise discolored. Cool temperature and high relative humidity favors disease development. (C.O: Puccinia arachidis).<br><br><b>Management </b><br><br> Spray Mancozeb 75 WP (3-4 gram/litre of water) or Wettable sulphur 80 WP (2-3 gram /litre of water) or Tridemorph 80 EC (1 ml / litre of water).<br><br>

<b>Crown rot or Collar rot <br><br> Symptom </b><br><br> The pathogen attacks the emerging young seedling and cause circular brown spots on the cotyledons. The symptom spreads later to the hypocotyl and stem. Brown discolored spots appear on collar region. The affected portion become soft and rotten, resulting in the collapse of the seedling. <br><br>The collar region is covered by profuse growth of fungus and affected stem also show shredding symptom. The infection when occurs in adult plants show crown rot symptoms. Large lesions develop on the stem below the soil and spread upwards along the branches causing drooping of leaves and wilting of plant. (C.O: Aspergillus niger).<br><br><b>Management </b><br><br>Adopt crop rotation. Distroy plant debris. Teat seeds with Trichoderma viride/ Trichoderma harzianum formulation (20 gram / kg seed). Apply Neem cake @ 150 kg / ha preferably fortified with Trichoderma viride / Trichoderma harzianum to the soil. Drench Trichoderma viride / Trichoderma harzianum (20 gram/litre of water) in the soil. <br><br>During the early stage of the disease incidence, spot drench Mancozeb (3-4 gram/litre of water), or Hexaconazole 5 EC (1 ml / litre of water) or Propiconazole 25 EC (1 ml / litre of water) or Penconazole 10 EC (1 ml / litre of water) to prevent the spread of the disease.<br><br>

<b>Dry root rot<br><br>Symptom </b><br><br> The disease appears at any stage of the crop growth. Water soaked necrotic spots appear on the stem just above the soil level. The lesions become darken as the infection spreads up to the aerial parts and down into the roots. Roots, pegs and pods also rot and become covered with mycelia and sclerotia of the fungus. The stem rots and and the affected plant wilt. <br><br>The symptoms of the leaf infection are characterized by marginal zonate and irregular spots. The leaves and branches show drooping, which finally lead to death of the whole plant. Pod infection leads to blackening of the shells. The kernels turn black with abundant sclerotia internally and externally on the testas and shells. (C.O: Macrophomina phaseolina and Rhizoctonia bataticola).<br><br><b>Management </b><br><br>Adopt balanced fertilization, timely irrigation and pest management to reduce the disease. Seed treatment with Trichoderma viride (20 gram / kg of seed). Alternatively, seed treatment with Carbendazim 50 WP (2 gram / kg of seed) or Captan 75 WS (3 gram / kg of seed) or Thiram 75 WS (4 gram / kg of seed). <br><br>During the early stage of the disease incidence, spot drench Mancozeb (3-4 gram/litre of water) or Copper oxychloride 50 WP (2-3 gram/litre of water) or Carbendazim 50 WP (1 gram/litre of water) or Hexaconazole 5 EC (1 ml / litre of water) or Propiconazole 25 EC (1 ml / litre of water) to prevent the spread of the disease. <br><br>

<b>Stem rot and Pod rot<br><br>Symptom </b><br><br> The fungus attacks all parts of the plant, but stem infection is the most common and destructive. Yellowing and wilting of branches near the base of the plant is the first symptom. White fungal growth develops at or near the soil around the affected stem. <br><br>Severely infected pods are completely covered with a white fungal growth and white to brown sclerotia, and eventually decay.  In some cases the seeds from the diseased pods show a characteristic bluish-gray discoloration known as 'blue damage'. (C.O: Sclerotium rolfsii).<br><br><b>Management </b><br><br>Cultural practices like deep ploughing, sanitation and control of leaf spots to prevent leaf drop helps in controlling stem rot. Control of moisture and soil solarization helps in controlling stem rot. Crop rotation with cotton, wheat, onion and garlic is an effective means of control. <br><br> Seed treatment with Captan 75 WS (3-4 gram / kg of seed) reduce stem rot incidence. Teat seeds with Trichoderma viride / T. harzianum formulation (20 gram/ kg of seed). Apply Neem cake @ 150 kg / ha preferably fortified with Trichoderma viride / Trichoderma harzianum to the soil. Drench Trichoderma viride / Trichoderma harzianum (20 gram/litre of water) in the soil. <br><br>Once the infection is noticed, spray Mancozeb (3-4 gram/litre of water) or Copper oxychloride 50 WP (2-3 gram/litre of water) or Carbendazim 50 WP (1 gram/litre of water) or Hexaconazole 5 EC (1 ml / litre of water)  or Propiconazole 25 EC (1 ml / litre of water) to control the disease.<br><br>

<b>Ground nut (Peanut) bud necrosis virus <br><br>Symptom </b><br><br>  It is a virus disease. Chlorotic spots appear on young leaflets and necrotic rings and streaks develop later. Terminal bud necrosis occurs when temperature is relatively high. <br><br>As the plant matures it becomes stunted with short internodes and proliferation of auxiliary shoots. The virus is mainly transmitted by thrips. (C.O: Peanut bud necrosis virus (PBNV)).     <br><br><b>Management </b><br><br> Adopt the recommended spacing. Remove infected plants up to 6 weeks after sowing. Spray Dimethoate 30 EC (1.5 ml / litre of water) in 2 weeks interval to control the vector. <br><br>
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	1.Field crops
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	<b>Leaf blight <br><br>Symptom </b><br><br> Blight refers to the specific symptom of rapid and complete chlorosis, browning, and then death of plant tissues. They start as spots that grow into elongated, spindle-shaped necrotic lesions. <br><br>As they mature, they elongate. Lesions may coalesce, producing a complete “burning” of large areas of the leaves.  (C.O: Bipolaris maydis, Exserohilum turcicum).<br><br><b>Management </b><br><br>Remove and destroy the severely affected leaves. Spray Mancozeb 75 WP (3 gram/litre of water) or Zineb 75 WP (3 gram/litre of water) or Carbendazim 50 WP (1 gram/litre of water).<br><br>

<b>Rust<br><br>Symptom </b><br><br> The disease starts as raised chlorotic to brown spots on the leaf and stem surface. As the plant matures, the spore masses become brown to black.  The symptoms are seen mostly on the underside of the leaves. <br><br>Plants with severe rust infection appear stunted, chlorotic, or otherwise discolored. Cool temperature and high relative humidity favors the disease development. (C.O: Puccinia sorghi).<br><br> <b>Management </b><br><br>Remove and destroy the alternate hosts - Oxalis spp.  Spray Mancozeb 75 WP (3-4 gram/litre of water) or Wettable sulphur 80 WP (2 gram/litre of water).<br><br>

<b>Downy mildew<br><br>Symptom </b><br><br> The disease is characterized by yellowish streaks on the leaves. Infected plant become chlorotic with white-stripped leaves and sometime stunted plant growth with abnormal seed set. The chlorotic area of leaf always includes the base of the blade, and transverse margins usually sharply defined between the diseased and healthy tissues. <br><br>A white, downy growth may appear on both surfaces of infected leaves. When the infection occurs in the seedling stage, there will be proliferation of axillary buds leading to 'crazy top' symptom. Sometimes tassels of diseased plant may exhibit phyllody and green ear symptoms. Tolerant plants may show symptoms of systemic infection but have normal seed production. (C.O: Peronosclerospora sorghi).<br><br><b>Management </b><br><br>Rogue out the affected plants. Spray Mancozeb 75 WP (3 gram/litre of water) or Potassium phosphonate 40 SC (4 ml / litre of water) or combination fungicide Metalaxyl 8 WP + Mancozeb 64 WP (2 gram/litre of water) at 20 days after sowing at fortnightly interval.<br><br>

<b>Stalk rot<br><br>Symptom </b><br><br> Affected plant wilts, leaves change to dull green, and the lower stalks become straw coloured. Reddish discoloration occurs inside the infected stalk. The internal pith tissues disintegrate, leaving only the vascular bundles. Fungus enters through roots and grows up in to lower stem. <br><br>The affected plants show rotting of the roots, plant base, and lower internodes. If infection occurs just after flowering, husks appear bleached and straw coloured. (C.O: Fusarium moniliforme).<br><br><b>Management </b><br><br>Application of potassic fertilizers reduces infection. Seed from infected areas should not be used. Follow crop rotation. Plant resistant varieties like Ranjit and Ganga 5. <br><br>Once the infection is noticed, spot drench with Copper oxychloride 50 WP (2-3 gram/litre of water) or Carbendazim 50 WP (1 gram/litre of water) or Hexaconazole 5 EC (1 ml / litre of water) or Propiconazole 25 EC (1 ml / litre of water) to prevent the spread the disease.<br><br>

<b>Charcoal stalk rot
<br><br>Symptom </b><br><br> The pathogen invades seedling roots and cause wilting symptoms in young plants. The disease also appears 1-2 week after the flowering.  The outside of the lower internode becomes straw coloured. The pith becomes badly disintegrated. When plants approach maturity, the internal parts of stems show a black discolouration and shredding of the vascular bundles. <br><br>This occurs mainly in lower stalk internodes.  Careful examination of rind and vascular bundles of infected plants reveals small black sclerotia which can overwinter and infect next crop. Fungus may infect kernels which cause them blacken completely. Disease is favoured by high soil temperature 30-42 degree Celcius and low soil moisture. (C.O: Macrophomina phaseolina).<br><br><b>Management </b><br><br>Teat seeds with Trichoderma viride / T. harzianum (20 gram / kg of seed). Apply 100 kg Neem cake + 10 t dried farm yard manure / ha preferably fortified with Trichoderma viride / Trichoderma harzianum in furrows after thorough mixing. Drench Trichoderma viride / Trichoderma harzianum (20 gram/litre of water) in the soil. <br><br> Avoiding water stress at flowering time. Once the infection is noticed, spot drench with Copper oxychloride 50 WP (2-3 gram/litre of water) or Carbendazim 50 WP (1 gram/litre of water) or Hexaconazole 5 EC (1 ml / litre of water) or Propiconazole 25 EC (1 ml / litre of water) to prevent the spread the disease.<br><br>

<b>Head smut <br><br>Symptom </b><br><br> Symptoms are usually noticed on the cob and tassel. Large smut sori replace the tassel and the ear.  Sometimes the tassel is partially or wholly converted into smut sorus. The smutted plants are stunted produce little yield and remain greener than that of the rest of the plants. <br><br>Smut spores are produced in large numbers which are reddish brown to black, thick walled, finely spined, spherical. Low temperature favours more infection and this fungus also infects the sorghum. The fungus is externally seedborne and soil-borne. (C.O: Sphacelotheca reiliana).<br><br><b>Management </b><br><br>Follow field sanitation. Adopt crop rotation with pulses. Treat the seeds with Captan 75 WS (4 gram / kg of seed) or Thiram 75 WS (4 gram / kg of seed). <br><br>
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	1.Field crops
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	<b>Leaf spot<br><br>
Symptom </b><br><br> The main symptom is manifested as spots on foliage. Small dark lesions are formed on leaves which are usually oval in shape and centers of lesions are gray to tan in color.  <br><br>Disease emergence occurs when high temperatures coincide with periods of high humidity (C.O: Cercospora penniseti).<br><br><b>Management </b><br><br>Spray Carbendazim 50 WP (1 gram/litre of water).
 <br><br>

<b>Blast<br><br>Symptom </b><br><br> Blast is a type of leaf spot that on severe case gives the plant a burnt appearance. The disease affects the crop at all stages of growth. The symptoms occur on leaves, leaf collars, nodes and panicles. Leaf spots are typically spindle or eye or elliptical shaped with variable size. <br><br>Three distinct regions can be noticed in the spots, ie. inner ashy white portion , middle brown and necrotic portion and  outer yellow halo.  Neck region of panicle develops a black color and shrivels completely. The grain set are partially inhibited, panicle breaks at the neck and hangs. Nodes become black and break up. (C.O: Pyricularia grisea).<br><br><b>Management </b><br><br>Use high yielding resistant varieties such Sharada, Gauthami etc. Seed treatment with Thiram 75 WS (3-4 gram / kg of seeds) or Carbendazim 50 WP (2 gram / kg of seeds). Dip the whole seedling in Bordeaux mixture 1 % at the time of transplanting.   <br><br>Spray Carbendazim 50 WP (1 gram/litre of water) or Tebuconazole 250 EC (1.5 ml / litre of water) or Trifloxystrobin + Tebuconazole 75 WG (0.5 gram/litre of water).
 <br><br>

<b>Seedling and leaf blight / Foot rot <br><br>Symptom </b><br><br> The symptoms may be expressed as death of seedlings before they emerge from soil surface (pre-emergence damping off). <br><br> Light brown, oval lesions on seedlings; large dark brown patches on seedlings; withering of plants; well defined lesions on junction between leaf blade and sheath; tissue necrosis; death of plant above lesions; dropping of leaf tips, spikelets, fingers or entire head are other symptoms. (C.O: Helminthosporium nodulosum).<br><br><b>Management </b><br><br>Use disease free seeds. Use high yielding resistant varieties such Sharada, Gauthami etc. Seed treatment with Thiram 75 WS (3-4 gram / kg of seeds) or Carbendazim 50 WP (2 gram / kg of seeds). <br><br>Dip the whole seedling in Bordeaux mixture 1 % at the time of transplanting.   Spray Carbendazim 50 WP (1 gram/litre of water) or Tebuconazole 250 EC (1.5 ml / litre of water) or Trifloxystrobin + Tebuconazole 75 WG (0.5 gram/litre of water).
 <br><br>

<b>Downy mildew<br><br>Symptom </b><br><br> It is a disease characterized by yellowish patches on the leaves. Chlorosis of leaves starts at base of the infected leaf and progressing upwards. Downy white to gray fungal growth can be seen on undersides of leaves. The leaves become brown and necrotic. <br><br>A distinct margin on leaf between diseased leaf tissue at the base and healthy leaf tissue at the tip can be seen. Green leafy proliferation of spikelets giving a brush like appearance is another characteristic symptom. (C.O: Sclerospora graminicola / S. macrospora).<br><br><b>Management </b><br><br>Rogue out the infected plants when found in the field. Use quality disease free seeds.  Treat seed with Metalaxyl + Mancozeb 72 WP (2 gram / kg of seed). Spray Metalaxyl + Mancozeb 72 WP (2 gram/litre of water) or Potassium phosphonate 40 WS (4 ml / litre of water) once the disease is noticed. <br><br>

<b>Rust<br><br>Symptom </b><br><br> Small yellow or white raised spots can be seen on upper and lower leaf surfaces. Spots tend to be more numerous on lower leaf surface. <br><br>Spots enlarge and develop into red-brown pustules which may be surrounded by a yellow halo. (C.O: Puccinia substriata).<br><br><b>Management </b><br><br>Plant resistant varieties of millet if rust is a persistent problem. Adopt clean cultivation. Avoid the use of overhead irrigation. Do not plant millet in close proximity to brinjal, chilli, tomato and potato. Spray Mancozeb 75 WP (3-4 gram/litre of water) or Wettable sulphur 80 WP (2 gram/litre of water) once the disease is noticed.<br><br>

<b>Mosaic virus <br><br>Symptom </b><br><br> Mosaic is a disease caused by virus. The common symptoms include irregular light and dark green or yellow patches or streaks on the leaf and floral parts. Initial symptoms appear around 45 Days after sowing (DAS) in funnel leaves as small sparse chlorotic specks. <br><br>Later the specks coalesce leading to short streaks. Yellowing of plants in severe infection. Infected plants produce more of nodal branches and unproductive tillers. Failure of earhead emergence with sparse grains is noticed during initial and late infection. (C.O: Potyvirus. Vector: Cicadulina bipuntella, C. chinai. )<br><br><b>Management </b><br><br>Rogue out the affected plants. Spray Dimethoate 30 EC (1.5 ml / litre of water) to control insect vectors. <br><br>
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	1.Field crops
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Rice 
	<b>Brown leaf spot <br><br>Symptom </b><br><br>  The main symptom of the disease is spots on foliage. On the leaves dark brown coloured small spots of oval or oblong shape surrounded by yellow halo are formed. When infection is severe, the lesions may coalesce, killing large areas of affected leaves. <br><br> Infected grains will show black discoloration and reduces the grain quality and weight.  It results in failure of seed germination and seedling mortality. The fungus is seed-borne. (C.O: Helminthosporium oryzae or Drechslera oryzae).<br><br><b>Management </b><br><br> Use certified and healthy seeds. Kanchana, Remya, IR-36 etc. are resistant varieties. Treat seeds with hot water (53-54°C) for 10-12 minutes. Soaking the seed in Carbendazim 50 WP (2 gram / kg of seed) for 12 to 16 hours before sowing. <br><br>Spray Mancozeb 75 WP (3 gram/litre of water) or Propineb 50 WP (2.5 gram/litre of water) or Carbendazim + Mancozeb 75 WP (2 gram/litre of water) or Hexaconazole (1 ml / litre of water) on rotation in the field as and when the disease is noticed. <br><br>

<b>Blast disease<br><br>Symptom </b><br><br> The fungus attacks the crop at all stages of crop growth. Symptoms appear on leaves, nodes, rachis and glumes. On the leaves, the lesions appear as small bluish green flecks, which enlarge under moist weather to form the characteristic spindle shaped spots with grey centre and dark brown margin (Leaf blast). The spots coalesce as the disease progresses and large areas of the leaves dry up and wither. <br><br>Spots also appear on sheath. Severely infected nursery and field appear as burnt. Black lesions appear on nodes girdling them. The affected nodes may break up and all the plant parts above the infected nodes may die (node blast). <br><br>During flower emergence, the fungus attacks the peduncle and the lesion turns to brownish-black which is referred to as rotten neck / neck rot / panicle blast (neck blast). In early neck infection, grain filling does not occur while in late infection, partial grain filling occurs. <br><br>Small brown to black spots may also be observed on glumes of the heavily infected panicles. The pathogen causes yield losses ranging from 30-61 per cent depending upon the stages of infection. (C.O: Pyricularia oryzae).<br><br><b>Management </b><br><br> Use certified and healthy seeds. Kanchana, Makom, Onam, Swarnaprabha, Athira, Aiswarya, Jaya, IR-8 etc. are resistant varieties. Remove and destory the weed hosts in the field bunds and channels.  Seed treatment with Pseudomonas fluorescens 10 g/ kg seed for 12 hrs.  <br><br>Soak seed for 12 to 16 hours in Carbendazim 50 WP (2 gram / kg of seed per litre of water). Avoid excess use of nitrogenous fertilizers. Seed treatment with Pseudomonas fluorescens (20 gram/litre of water for 1 kg of seed) and prophylatic spraying of Pseudomonas fluorescens (20 gram/litre of water) is effective in preventing the incidence of the disease. <br><br>Spray Carbendazim 50 WP (1 gram/litre of water) or Carpropramid 27.8 SE (1 ml / litre of water) or Isoprothiolane 40 EC (1 ml / litre of water) or Hexaconazole (1 ml / litre of water) or Tebuconazole 250 EC (1.5 ml / litre of water) or Trifloxystrobin + Tebuconazole 75 WG (0.5 gram/litre of water) on rotation as and when the disease is noticed.<br><br>

<b>Bacterial leaf blight (BLB) <br><br>Symptom </b><br><br>  The disease is usually noticed at the time of heading but it can also occur in seedlings in the nursery which show circular, yellow spots in the margin, which enlarge, coalesce leading to drying of foliage. “Kresek” symptom is seen in seedlings, 1-2 weeks after transplanting. <br><br>The bacteria enter through the cut wounds in the leaf tips or margin, become systemic, cause water soaked grayish green symptoms on leaves which fold up and roll along the midrib, and cause death of entire seedling. In grown up plants water soaked, translucent lesions appear near the leaf margin. The lesions enlarge both in length and width with a wavy margin and turn straw yellow within a few days, covering the entire leaf. <br><br>As the disease advances, the lesions cover the entire lamina which turns white or straw coloured. Milky or opaque dew drops containing bacterial masses are formed on young lesions in the early morning. They dry up on the surface leaving a white encrustation. The affected grains have discoloured spots. If the cut end of affected leaf is dipped in water, it becomes turbid because of bacterial ooze. (C.O: Xanthomonas oryzae pv. oryzae).<br><br><b>Management </b><br><br>Use disease free seeds. Treat seeds in Agrimycin or Streptocycline 100-250 ppm (2.5 gram / 10 litre of water for 10 kg of seed) for 12 hours followed by hot water treatment at 52 degree Celcius for 30 minute. Seed treatment with Pseudomonas fluorescens (20 gram/litre of water for 1 kg of seed), seedling dipping in and prophylatic spraying of Pseudomonas fluorescens (20 gram/litre of water) is effective in preventing the incidence of the disease. <br><br> Remove and destroy weed hosts. Avoid clipping the tip of seedling during transplanting. Go for optimum spacing.  Avoid overuse of nitrogenous fertilizers. Spray fresh cowdung extract (20 gram fresh cowdung) in one litre of water and allow to settle. Use the supernatant liquid for spraying). <br><br>Apply bleaching powder @ 20 bags of 100 gram each for one acre in the irrigation water for checking the spread of the disease. Spray antibiotics viz. Streptocycline - (15 gram/ 300 litre of water/ha)  or  Streptomycin sulphate + Tetracycline hydrochloride (Agrimycin 100 or Plantomycin (750 gram/ 500 litre of water/ ha) in severe cases. <br><br>

<b>Sheath blight <br><br>Symptom </b><br><br> The fungus affects the crop from tillering to heading stage. Initial symptoms are noticed on leaf sheaths near water level. On the leaf sheath oval to elliptical or irregular greenish grey spots are formed. As the spots enlarge, the centre becomes greyish white with an irregular blackish brown or purple brown border. <br><br>Lesions on the upper parts of plants extend rapidly coalesing with each other to cover entire tillers from the water line to the flag leaf. The presence of several large lesions on a leaf sheath usually causes death of the whole leaf, and in severe cases all the leaves of a plant may be blighted. The infection extends to the inner sheaths resulting in death of the entire plant. Older plants are highly susceptible. <br><br>On leaf baldes, a series of straw coloured transverse bands are also produced by the fungus resulting in banded blight symptom which progress even to flag leaf and panicle leading to its partial emergence. Plant heavily infected in the early heading and grain filling growth stages produce poorly filled grain, especially in the lower part of the panicle. (C.O: Rhizoctonia solani).<br><br><b>Management </b><br><br>Use tolerant varieties such as Kairali, Kanchana, Aiswarya, Athira, IR-8, Nila etc. Remove weeds, infected stubbles and crop residues to reduce inoculum. Thermosanitation by burning straw and stubbles in the field to destroy the inoculum. Deep ploughing and flooding for four weeks before transplanting. Follow optimum spacing to avoid dense crop stand. <br><br>Avoid over use of nitrogenous fertilizers.  Apply organic amendments viz., neem cake @ 150 kg / ha or FYM 12.5 tones / ha. Avoid flow of irrigation water from infected fields to healthy fields. <br><br>Spray Carbendazim 50 WP (1 gram/litre of water) or Propiconazole 25 EC (1 ml / litre of water) or Hexaconazole 5 EC (1 ml / litre of water) or Ipropenphos 48 EC (1 ml / litre of water) or Tebuconazole 250 EC (1.5 ml / litre of water) or Trifloxystrobin + Tebuconazole 75 WG (0.5 gram/litre of water) or Carpropramid 27.8 SE (1 ml / litre of water) on rotation as and when the disease is noticed.<br><br>

<b>Sheath rot  <br><br>Symptom </b><br><br>  Initial symptoms are noticed only on the upper most leaf sheath enclosing young panicles. The flag leaf sheath show oblong or irregular greyish brown spots. They enlarge and develop grey centre and brown margins covering major portions of the leaf sheath. <br><br>The young panicles remain within the sheath or emerge partially. The panicles rot and abundant whitish powdery fungal growth is seen inside the leaf sheath. The affected grains will be chaffy or poorly filled, shrivelled and discoloured. (C.O: Sarocladium oryzae).<br><br><b>Management </b><br><br> Use certified and disease free healthy seeds. Athira, Asha, Aruna,  Resmi, Nila, Remya etc. are resistant varieties. Soak seed for 12 to 16 hours in Carbendazim 50 WP (2 gram / kg of seed per litre of water) or seed treatment in hot water at 52 degree Celcius for 8-10 minute. <br><br>Avoid excess use of nitrogenous fertilizers. Application of potash at tillering stage is found beneficial. Remove infected stubbles after harvest. Follow optimum plant spacing. Application of gypsum is found to reduce disease incidence. Seed treatment with Pseudomonas fluorescens 20 gram/litre of water for 1 kg of seed and prophylatic spraying of Pseudomonas fluorescens 20 gram/litre of water during panicle emergence stage is effective in preventing the incidence of the disease. <br><br>Spray Carbendazim 50 WP (1 gram/litre of water) or Hexaconazole 5 EC (1 ml / litre of water) or Mancozeb 75 WP (3 gram/litre of water). <br><br>

<b>False smut / Laxmi disease  <br><br>Symptom </b><br><br> The Symptom is visible only after flowering when infected grains get transformed to yellow to orange spore balls, which later turns to dark green or black. Only few grains in a panicle are usually infected and the rest are normal. (C.O: Ustilaginoidea virens).<br><br><b>Management </b><br><br>No special control measures are necessary in normal cases. Destruction of straw and stubble from infected plants is recommended. Spray Carbendazim 50 WP (1 gram/litre of water) or Propiconazole (1 ml / litre of water) or Hexaconazole 5 EC (1 ml / litre of water) or Mancozeb 75 WP (3 gram/litre of water) in highly infected fields/ areas.<br><br>

<b>Udbatta Disease  <br><br>Symptom </b><br><br> The panicle emerges as a straight, dirty coloured, hard, cylindrical spike much resembling an agarbatti or udbatta with no grains. The affected plants are stunted. White mycelium and conidia form narrow stripes on the flag leaves along the veins before the panicle emerge. (C.O: Ephelis oryzae).<br><br><b>Management </b><br><br> Hot water treatment of the seeds at 50-54 degree Celcius for 10 minutes followed by treatment with Carbendazim 50 WP (2 gram / kg of seed) as dry seed treatment or as slurry) before sowing gives effective control of the disease. <br><br> Solar treatment of the seed is also effective in killing the pathogen carried in the seed. Avoid taking seeds from areas were the infection of the disease is noticed for the next season. Removal of collateral weed hosts (Isachne elegans, Eragrostis tenuifolia and Cynadon dactylon).<br><br>

<b>Rice Tungro disease<br><br>  Symptom </b><br><br> Infection occurs both in the nursery and main field. Plants are markedly stunted. Leaves show yellow to orange discoloration and interveinal chlorosis. Young leaves are sometimes mottled while rusty spots appear on older leaves. <br><br>Tillering is reduced with poor root system. Panicles are not formed in very early infection, if formed, remain small with few, deformed and chaffy grains. (C.O:  Rice tungro virus. Vector: Leaf hoppers).<br><br><b>Management </b><br><br>Kanakam, IR-8, IR-20, IR-36 etc. are resistant varieties. Adjust the date of planting to overcome the build of vector and inoculums in the field. Observe a fallow period of at least a month to eliminate hosts and viruses and vectors of the disease.  <br><br>Ploughing and harrow the field to destroy stubbles right after harvest in order to eradicate other tungro hosts. Spray Dimethoate 30 EC (1.5 ml / litre of water) to control insect vectors.  Destroy the affected plants. <br><br>
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	1.Field crops
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	<b>Damping off <br><br>Symptom </b><br><br> The fungus attacks young seedling, their collar region especially at collar region become water soaked, soft and incapable of supporting the seedling which falls over and dies. <br><br>On older seedlings elongated brownish black lesions appear which increase in length and width girdling the stem and plant dies. (C.O: Macrophomina phaseolina and Phytophthora parasitica var. sesami).<br><br><b>Management </b><br><br>Use healthy and disease free seeds. Phytosanitation by removing and destroying all crop debris. Seed treatment with Pseudomonas fluorescens or Trichoderma viride (20 gram / kg of seed). Soil application of Pseudomonas fluorescens or Trichoderma viride – 2.5 kg / ha + 50 kg of well decomposed FYM or sand at 30 days after sowing. <br><br>Spot drench Carbendazim + Mancozeb 75 WP (2 gram/litre of water) or Metalaxy + Mancozeb 72 WP (2 gram/litre of water) or Hexaconazole 5 EC (1 ml) + Potassium phosphonate 40 SC (4 ml / litre of water). <br><br>

<b>Root rot / Stem rot / Charcoal rot<br><br>Symptom </b><br><br> Disease appears at all stages of the crop growth. Seedling infections on root, collar region, stem or cotyledons cause seedling bight. In mature plants, infection is mainly noticed at collar region near the soil level as dark brown lesions that deepen and cause dry rotting, shredding and collapse of the plant. <br><br>Large number of raised black dots representing asexual fruiting bodies (pycnidia) of the fungus is produced on the infected region. Infection spreads to stem and causes yellowing and drooping of leaves and defoliation starting from base upwards. Leaf blighting is another symptom commonly seen. <br><br>Pods, if formed, are also infected, covered with pynidia and cause premature pod splitting with blackened and shrivelled seeds. (C.O: Macrophomina phaseolina; Rhizoctonia bataticola) <br><br><b>Management </b><br><br>Use healthy and disease free seeds. Phytosanitation by removing and destroying all crop debris and also the infected seedling and plant. Follow crop rotation with cereals and vegetables. Seed treatment with Pseudomonas fluorescens or Trichoderma viride (20 gram / kg of seed). <br><br>Soil application of Pseudomonas fluorescens or Trichoderma viride – 2.5 kg / ha + 250 kg of well decomposed FYM and neemcake (9:1 ratio) or sand at 30 days after sowing. Spot drench Carbendazim + Mancozeb 75 WP (2 gram/litre of water) or Hexaconazole 5 EC (1 ml / litre of water) or Copper oxychloride 50 WP (2 gram/litre of water) or Copper hydroxide 77 WP (1.5 gram/litre of water).   <br><br>

<b>Leaf spot or White spot<br><br>Symptom </b><br><br> The main symptom appears as spots on foliage.  Normally, the spots in sesame have a whitish center with brown to black margin and are formed in plenty. Over time, the spots may combine or enlarge. The affected leaves become yellow and drop prematurely. (C.O: Cercospora sesami, C. sesamicola).<br><br><b>Management </b><br><br>Spray Mancozeb (3 gram/litre of water) or Carbendazim (1 gram/litre of water).<br><br>

<b>Bacterial blight <br><br>Symptom </b><br><br> Blight refers to the specific symptom of rapid and complete chlorosis, browning, and then death of plant tissues. The main symptom of the disease is drying twigs and leaves. Plants of all stage are affected. Water soaked, small and irregular spots are formed on the leaves. <br><br>This later increases and turns brown, under favourable conditions. The affected leaves become dry and brittle. And severely infected leaves defoliate. (C.O: Xanthomonas campestris pv. sesame).<br><br><b>Management </b><br><br>Adopt crop rotation. Use resistant variety like T-58. Go for early planting i.e. immediately after the onset of monsoon. Destruction of crop residues. Seed treatment with Agrimycin-100 or Streptocycline (1 gram / 5 litre of water) for 30 minute. <br><br>Spray fresh cowdung extract 20 gram fresh cowdung in one litre of water and allow to settle. Use the supernatant liquid for spraying). Foliar spray of Streptocycline (1 gram / 5 litre of water) as soon as symptoms are noticed. <br><br>

<b>Wilt <br><br>Symptom </b><br><br> The plant gets infected at any stage of crop development. Symptoms are first visible in the lower leaves and then it progresses upwards. Yellowing, drooping and desiccation of leaves occur. <br><br>In severe case, entire plant gets defoliated, bends down and ultimately dries up. Vascular bundles turn brown starting from root and get extended up to shoot tips. Plants show wilting and withering of stem. (C.O: Fusarium oxysporum f.sp. sesami).<br><br><b>Management </b><br><br>Collect and destroy the infected crop debris and roguing of infected plants. Use disease free seeds from the disease free area. Follow deep ploughing in summer. Follow crop rotation. Destroy the diseased plant debris by burning or burying in the soil.  Treat the seed with Trichoderma viride (20 gram / kg of seed) or Pseudomonas fluorescens (20 gram / kg of seed). <br><br>Chemical seed treatment with Carbendazim 50 WP (2 gram / kg of seed) or Thiram (4 gram / kg of seed) can also be adopted in highly endemic areas. Soil application of Pseudomonas fluorescens / Trichoderma viride 2.5 kg /ha with 250 kg dried FYM and neemcake (9:1 ratio) is also very effective. <br><br>Spot drench with Carbendazim 50 WP (1 gram/litre of water) or or Hexaconazole 5 EC (1 ml / litre of water) or Flusilazole 40 EC (0.5 ml / litre of water) as and when the disease is noticed. <br><br>

<b>Powdery mildew<br><br>Symptom </b><br><br> It is a disease characterized by a superficial white powdery growth on tender shoots and leaves. The tender leaves are mostly affected. Small cottony white to graysish spots appear on the infected leaves which gradually spread on the entire surface of leaves, flowers, capsules and stem. <br><br>Heavily infected leaves become yellow, and then become dry and brown. Infected tissues may be distorted, show crinkling malformed. The disease is seen mainly in winter months. Low night temperature, dews during early morning hours, bright sunny days, low humidity and high day temperature favor the disease development.  (C.O: Erysiphe cichoracearu (Oidium acanthospermi)  Sphaerotheca fuliginia, Leveillula taurica).<br><br><b>Management </b><br><br>Maintain proper health of the plant. Spray Wettable Sulphur 80 WP (2-3 gram/litre of water) or Dicofol 48 EC (2 ml / litre of water) or Carbendazim 50 WP (1 gram/litre of water) or Baking soda (5 gram/litre of water) or dusting sulphur ( 25 kg / ha) at 20 days intervals.  <br><br>

<b>Phyllody<br><br>Symptom </b><br><br> Phyllody is a condition where in the floral parts get transferred to green leaf like structures. In severe infection, the entire inflorescences are replaced by short twisted leaves closely arranged on a stem and are grown profusely. The veins of phylloid structure are thick and prominent. Such plants have short internodes and bushy appearance. <br><br>Chlorosis, vein clearing followed by mottling and curling of leaves are also noticed. Affected plants do not bear flowers. If capsules are formed on lower portion of plant they do not yield good quality seeds. (C.O: Phytoplasma, Vector: Orosius albicintus (Jassids). The pathogen has a wide host range and survives on hosts like mustard, rape seed, green gram, ground nut, Crotalaria sp., Trifolium sp. and some weed hosts.<br><br><b>Management </b><br><br>Remove and destroy the infected plants. Use good seed materials. Intercrop sesame with redgram (6:1 ratio). Delaying sowing time reduces the incidence of the disease. Spray Dimethoate 30 EC (1.5 ml/ litre of water) to control vector. <br><br>
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	<b>Downy mildew <br><br>Symptom </b><br><br> The symptom of the disease is characterized by yellowish patches on the leaves. Profuse downy white growth consisting of conidiophores and conidia is produced on the lower surface of the leaves. Normally seedlings or 3-4 leaves stage develop the chlorotic downy growth. <br><br>Subsequent leaves show progressively more of a complete bleaching of the leaf tissue in streaks or stripes. As the infected bleached leaves mature they become necrotic and the interveinal tissues disintegrate, releasing the resting spores (oospores) and leaving the vascular bundles loosely connected to give the typical shredded leaf symptom.  (C.O: Peronosclerospora sorghi).<br><br><b>Management </b><br><br>Follow crop rotation with pulses and oilseeds. Rogue out the infected plants up to 45 days of sowing. 
Seed treatment with Metalaxyl + Mancozeb 72 WP (3 gram/kg of seed). <br><br>Spray Metalaxyl + Mancozeb 72 WP (2 gram/litre of water) or Potassium phosphonate 40 WS (4-5 ml/ litre of water) or Mancozeb 75 WP (3 gram /litre of water). <br><br>

<b>Leaf blight <br><br>Symptom </b><br><br> The disease appears as small narrow elongated spots in the initial stage and in due course they extend along the length of the leaf. On older plants, the typical symptoms are long elliptical necrotic lesions, straw coloured in the centre with dark margins. <br><br>The straw coloured centre becomes darker during sporulation. The lesions can be several centimeters long and wide. Many lesions may develop and coalesce on the leaves, destroying large areas of leaf tissue, giving the crop a burnt appearance. (C.O: Helminthosporium turcicum). <br><br><b>Management </b><br><br>Use disease free seeds.  Seed treatment with Thiram 75 WP (3-4 gram/kg of seed) or Captan 75 WP (3-4 gram/kg of seed). Spray Mancozeb 75 WP (3 gram /litre of water) or Carbendazim 50 WP (1 gram/litre of water).<br><br>

<b>Anthracnose <br><br>Symptom </b><br><br> Small purple to brown oval lesions develop on leaves which later join to kill large portions of the leaf. Mid-rib infection often occurs and is seen as elongated elliptical red or purple lesions on which the reddish to black fungus growth can be seen. <br><br>Infected stems when split open show discoloration (depending on cultivar) which may be continuous over a large area, or with more marbled appearance. (C.O: Colletotrichum graminicolum).<br><br><b>Management </b><br><br>Seed treatment with Thiram 75 WP (3-4 gram/kg of seed) or Captan 75 WP (3-4 gram/kg of seed). Spray Mancozeb 75 WP (3 gram /litre of water) or Carbendazim 50 WP (1 gram/litre of water).<br><br>

<b>Rust<br><br>Symptom </b><br><br> The disease starts as raised reddish brown eruptions or pustules on the leaf and stem surface. The pustules are elliptical and parallel with the leaf veins. <br><br>In highly susceptible cultivars the pustules occur so densely that almost the entire leaf tissue is destroyed. The pustules may also develop on the leaf sheaths and inflorescence stalks (C.O: Puccinia purpurea).<br><br><b>Management </b><br><br>Destroy the collateral host Oxalis corniculata. Spray Mancozeb 75 WP (3 gram/litre of water). <br><br>

<b>Head smut <br><br>Symptom </b><br><br> The symptoms are seen in the ear head. The entire ear head is either completely or partially replaced by a large whitish gall or sorus. Smutted earheads bear several dark filaments and large mass of olive green to black spores. The spores are blown away, exposing the dark filaments. (C.O: Sphacelotheca reiliana).<br><br><b>Management </b><br><br>Grow resistant varieties like Irungu. Seed treatment with Carboxin 75 WP (2 gram/kg of seed) or Captan 75 WP (4 gram/kg of seed) or Thiram 75 WP (3-4 gram/kg of seed). Collect the smutted ear heads in cloth bags and dip in boiling water to destroy the fungus. <br><br>

<b>Kernel smut / Grain smut / Covered smut  <br><br>Symptom </b><br><br> The symptoms are seen in the ear head. Majority of the individual grains are replaced by smut sori. Sori are covered with a creamy tough skin material and remain intact without rupturing early. Sori can be localized at a particular part of the head, or can occur over the entire inflorescence. The incidence is seen more in ratoon crops. (C.O: Sphacelotheca sorghi).<br><br><b>Management </b><br><br>Seed treatment with Carboxin 75 WP (2 gram/kg of seed) or Captan 75 WP (4 gram/kg of seed) or Thiram 75 WP (3-4 gram/kg of seed). Collect the smutted earheads in cloth bags and destroy by dipping in boiling water. Avoid ratoon cultivation.<br><br>

<b>Long smut <br><br>Symptom </b><br><br> Relatively small proportion of the florets is infected. The sori or spore sacs are cylindrical, elongate, usually slightly curved with a relatively thick creamy-brown covering membrane. (C.O: Tolyposporium ehrenbergii).  <br><br><b>Management </b><br><br>Seed treatment with Carboxin 75 WP (2 gram/kg of seed) or Captan 75 WP (4 gram/kg of seed) or Thiram 75 WP (3-4 gram/kg of seed). Collect the smutted earheads/grains in cloth bags and destruct by dipping in boiling water. Avoid ratoon cultivation.<br><br>

<b>Loose smut <br><br>Symptom </b><br><br> The affected plants are shorter about a foot than the healthy plants with thinner stalks and profused tillering. The ears come out much earlier than the healthy. <br><br>The glumes are hypertrophied and the earhead gives a loose appearance than healthy. The sori, which vary in length from 3 to 18 mm, is the solid long black (often curved) pointed columella which extends almost the full length of the sorus and which remains conspicuous after the smut spores have been blown away. (C.O: Sphacelotheca cruenta).<br><br><b>Management </b><br><br>Seed treatment with Carboxin 75 WP (2 gram/kg of seed) or Captan 75 WP (4 gram/kg of seed) or Thiram 75 WP (3-4 gram/kg of seed).  Collect smutted earheads in cloth bags and destruct them by dipping in boiling water. Avoid ratoon cultivation.<br><br>

<b>Charcoal rot<br><br>Symptom </b><br><br> Charcoal rot is a major disease in the dry sorghum-growing regions.The charcoal rot fungi infects roots of seedlings and plants growing under adverse environmental conditions, particularly moisture stress and high temperature. Infected roots show water-soaked lesions that shrink eventually and turn brown or black. <br><br>Affected stalks are soft or spongy at the base and tend to lodge. Lodging is the most apparent symptom of charcoal rot. If lodged plant is split open and examined, the pith of the stalk may be found in various stages of rotting of the tissues leaving longitudinal fibres. (C.O: Macrophomina phaseolina).<br><br><b>Management </b><br><br>Maintain soil moisture through irrigation. Avoid over use of nitrogenous fertilizers. High plant population or crowding should be avoided. Growing of drought tolerant, lodging resistant and no senescing types of sorghum like CSV 17, SPV 462 etc. can reduce yield losses from charcoal rot disease. Soil application of organic manures fortified with Trichoderma spp. reduces charcoal root rot incidence. Remove and destroy all infected plants along with roots and then disinfect the soil with Bordeaux mixture 1% or copper oxychloride / captan (3 gram/ litre of water). <br><br>

  

	8. 
	1.Field crops
	Sugarcane<br><br>

<br><br>

<br><br>

<br><br>

<br><br>

<br><br>

<br><br>

Sugarcane <br><br>

<br><br>

<br><br>

<br><br>

<br><br>

<br><br>

Sugarcane<br><br>

<br><br>

<br><br>

<br><br>

<br><br>

<br><br>

<br><br>

Sugarcane<br><br>

<br><br>

<br><br>

<br><br>

Sugarcane<br><br>

<br><br>

<br><br>

<br><br>

<br><br>

Sugarcane<br><br>

<br><br>

<br><br>

<br><br>

<br><br>

<br><br>

Sugarcane<br><br>

<br><br>

<br><br>

<br><br>

<br><br>

<br><br>

Sugarcane<br><br>

<br><br>

<br><br>

<br><br>

<br><br>

<br><br>

Sugarcane<br><br>

<br><br>

<br><br>

<br><br>

<br><br>

Sugarcane<br><br>

<br><br>

<br><br>

Sugarcane<br><br>

<br><br>

<br><br>

<br><br>

<br><br>

<br><br>

Sugarcane<br><br>

<br><br>

<br><br>

<br><br>

<br><br>

Sugarcane<br><br>

<br><br>

<br><br>

<br><br>

<br><br>

<br><br>

Sugarcane<br><br>

<br><br>

<br><br>

<br><br>

<br><br>

Sugarcane<br><br>

<br><br>

<br><br>

<br><br>

<br><br>

Sugarcane<br><br>

<br><br>

<br><br>

<br><br>

Sugarcane<br><br>

<br><br>

<br><br>

<br><br>

<br><br>

Sugarcane<br><br>

<br><br>

<br><br>

<br><br>

Sugarcane <br><br>

<br><br>

<br><br>

<br><br>

<br><br>

Sugarcane 
	<b>Red rot<br><br>Symptom </b><br><br> The affected canes exhibit leaf colour change, from green to orange and then to yellow in the third or fourth leaf from the tip. Then the leaves start drying from bottom to top. If the fungal spores enter the leaf sheath through the leaf midrib, then reddish spots can be seen on the leaf midrib also. <br><br>These spots enlarge into spindle shaped lesions with reddish brown margin and straw coloured centre with large number of dark brown to black dot like acervuli. The leaf bends at such lesions and hang down. In the afftected canes, the external symptoms appear only after 16 - 21 days after infection and drying of entire cane takes another 10 days. <br><br>When the affected cane is split opened, the inner region is reddish in colour with intermittent white tinges across the cane length. Sometimes, the pith inside the cane is filled with blackish brown liquid and causes fermented smell of alchohol or vinegar. (C.O: Colletotrichum falcatum).<br><br><b>Management </b><br><br>Select setts for planting from healthy plants from disease free area. Grow recommended resistant (CO 62198, CO 7704) and moderately resistant varieties (CO 8001, CO8201). Adopt crop rotation with rice, tapioca and green manure crops. <br><br>Removal and burning of the affected clumps at an early stage and soil drenching with Carbendazim 50 WP (1 gram/ litre of water) or Bordeaux mixture (1%) or copper oxychloride (3 gram/ litre of water).  The cut ends and entire setts should be dipped in Bordeaux mixture (1%) or Carbendazim 50 WP (2 gram/ litre of water) or Propiconazole 25 EC (2 ml/ litre of water). <br><br> If the disease is noticed in the field, the leaves and canes should be collected and destroyed by burning.  Spray Carbendazim 50 WP (1 gram/ litre of water) or Propiconazole 25 EC (2 ml/ litre of water).<br><br>

<b>Wilt disease <br><br>Symptom </b><br><br> The first symptoms of the disease become apparent only when the plant has grown for about 4-5 months. Affected plants show gradual yellowing and drying of foliage, and shrinkage/withering of canes. The midribs of the leaves of affected plants show yellowing, the lamina that remains green for somtime and then turns to yellow. <br><br>If the affected canes are cut and examined, the pith will be light to dark purplish or reddish with brownish streaks, formation of pithiness and boat shaped cavities in the middle of the internodes. A characteristic disagreeable odour is also associated with this disease. Often a cottony white mycelium is seen in the pith region. Often rattoon ctops are more susceptible to this disease (C.O: Cephalosporium sacchari; Fusarium moniliforme & F. moniliforme var. subglutinans).<br><br>
  
<b>Management </b><br><br>Select healthy seed setts from disease free area for planting. Follow crop rotation with rice. Avoid root damaging by insects pests.  Dipping the setts in 40 ppm of boron or manganese, or spraying the plants with either of these minor elements reduces the disease intensity. <br><br>Sett treatment with Carbendazim 50 WP (2 gram/ litre of water). Drench and spray Carbendazim 50 WP (2 gram/ litre of water). Avoid rattoon crop. Reduce moisture stress and improve drainage. <br><br>

<b>Smut<br><br>Symptom </b><br><br>  The initial symptoms will be production of whip like structure (25 – 150 cm long) from the growing point of the canes. Whip is covered by translucent silvery membrane, enclosing mass of black powdery spores. On maturity, the membrane reptures exposing millions of tiny black smut spores. <br><br> Early infection causes production of many thin canes with elongated internodes, later become reduced in length. Profuse sprouting of lateral buds with narrow, erect leaves at acute angle especially in ratoon crop is very characteristic for this disease. (C.O: Ustilago scitaminea).<br><br><b>Management </b><br><br>Grow resistant (Co 7704, Co 449, Co 6806, Co 8139, Co 62175, Co 62198 Coc 8001etc.) and moderately resistant (Coc 85061 and Coc 8201) varieties. Discourage ratooning of the diseased crops having more than 10 per cent infection. Cajanus cajan can be grown as a companion crop between rows of sugarcane, and the secondary spread of the disease is substantially reduced. <br><br>Treating the seed setts with Areated Steam Therapy (AST) at 50 degree Celcius for 1 hour or in hot water at 50 degree Celcius for 30 minutes. Roguing of smut whips with gunny bags/polythene bag and dipped in boiling water for 1 hour, and diseased clums must be uprooted and burnt. <br><br>Sett treatment with fungicides viz., Carboxin 75 WP (2 gram/ litre of water) or Carbendazim 50 WP (2 gram/ litre of water) or Triademefon 25 WP  (2 gram/ litre of water) for 10 minutes.  <br><br>

<b>Sett rot<br><br>Symptom </b><br><br> When diseased setts are planted they may rot before germination, or the shoots may die after reaching a height of about 6-12 inches. The soil borne fungal pathogen enters through the cut ends and cause pinkish or reddish discolouration near the cut ends. <br><br> As the setts get dried up, the reddish colour becomes black with lots of black coloured fungal spores adhering to it. If infected shoots survive, they are very much stunted and chlorotic. Eventually the leaves may wither and the shoots wilt. <br><br> If the affected shoots and setts are examined the central portion of the shoots will be seen discoloured red and the contents of the sett get rotted. When split opened, the affected setts exhibit pineapple odour. (C.O: Ceratocytis paradoxa).<br><br> <b>Management </b><br><br> Healthy setts should be obtained from disease free fields. Proper drainage and planting of setts in 1-2 cm depth. Use long setts having 3-4 nodes / buds. Field sanitation practices combined with chemical pre treatment of the setts are quite effective in controlling the disease. <br><br> Dip setts at planting in systemic fungicides viz. Propiconazole 25 EC (1 ml / litre of water) or Hexaconazole 5 EC (1 ml / litre of water) or Triademefon 25 WP (1 gram/litre of water) for 15 minute. Dipping the setts in 40 ppm of boron or manganese, or spraying the plants with either of these minor elements reduces the disease intensity. <br><br> Avoid deep planting during monsoon season. Sett treatment with fungicide like Carbendazim 50 WP (1 gram/litre of water) before planting. Drench and spray Carbendazim 50 WP (1 gram/litre of water).<br><br>

<b>Rust<br><br>Symptom </b><br><br> The disease starts as raised yellowish / orange / reddish brown pustules on the leaf and stem surface. As the plant matures, the spore masses become brown to black.  <br><br>The symptoms are seen mostly on the underside of the leaves. Plants with severe rust infection may appear stunted, chlorotic, or otherwise discolored. Cool temperature and high relative humidity favors disease development. (C.O: Puccinia erianthi / P. melanocephala).<br><br><b>Management </b><br><br>Affected leaves and stubbles should be removed and burned immediately. Remove and destroy collateral hosts like Saccharum spontaneaum, Erianthus fulvus etc.  Spray Mancozeb 75 WP (3 gram/litre of water) or Wettable sulphur 80 WP (2 gram/litre of water) or Dinocap 48 EC (2 ml / litre of water) at fortnightly interval.<br><br>

<b>Red stripe<br><br>Symptom </b><br><br> This bacterial disease first makes it appearance on the basal part of the young leaves. The stripes appear as water soaked, long, narrow chlorotic streaks and become reddish brown in few days. These stripes are 0.5 to 1 mm in width and 5-100 mm in length, run parallel to the midrib. <br><br>The stripes remain confined to lower half of the leaf lamina and whitish flakes spreads to growing points of the shoot and yellowish stripes develop, which later turn reddish brown. The rotting may commence from the tip of the shoot and spreads downwards. <br><br>The core is discoloured to reddish brown and shrivelled and form cavity in the centre. There will be a foul and nauseating smell in badly affected fields.  (C.O: Pseudomonas rubrilineans).<br><br><b>Management </b><br><br>Select setts from the healthy fields. Avoid growing collateral hosts like maize, sorghum etc. near the sugarcane fields. Remove and burn the infected plants and clumps from the field. Disinfect the harvesting and cutting implements with 10% formalin. <br><br>Soak the setts in cold water for 24 hours and then treating them either at 50 degree Celcius for 2-3 hours in hot water or moist hot air therapy at 54 degree Celcius for 4 hours to erradicate the bacterium from the setts. <br><br>Pre-desicate the setts for 12 hours and then treating them with streptomycin sulphate 100 ppm (1 gram/ 10 litre of water) for 24 hours is also very effective for eradicating the pathogen from the setts. <br><br>

<b>Gummosis <br><br>Symptom </b><br><br> Longitudinal chlorotic stripes or streaks of 3-7 mm wide and several cm in length appear around the affected veins and near the leaf tip. Initially these stripes are pale yellow in colour; later turn to brown and necrotic causing drying up of leaves from tip downwards. <br><br>The infected canes are stunted with short internodes and bushy in appearance. When such canes are cut transversely or split open longitudinally, dull yellow bacterial ooze comes out from the cut ends and rotten bacterial pockets are seen inside the slitted cane. <br><br>The fibro vasuclar bundles are deep red in colour and internodal cavities formed are filled with yellow coloured bacterial gums. (C.O.: Xanthomonas axonopodis pv. vasculorum)<br><br><b>Management </b><br><br>Select setts from the healthy fields. Avoid growing collateral hosts like maize, sorghum, bajra etc. near the sugarcane fields. Remove and burn the infected plants and clumps from the field. Disinfect the harvesting and cutting implements with 10% formalin. <br><br>Soak the setts in cold water for 24 hours and then treating them either at 50 degree Celcius for 2-3 hours in hot water or moist hot air therapy at 54 degree Celcius for 4 hours to erradicate the bacterium from the setts. Pre-desicate the setts for 12 hours and then treating them with streptomycin sulphate 100 ppm (1 gram/ 10 litre of water) for 24 hours is also very effective for eradicating the pathogen from the setts. <br><br>

<b>Grassy shoot disease<br><br>Symptom </b><br><br> This disease is also called 'yellowing / white leaf / albino' disease. Initial symptom appears in the young crop of 3 – 4 months age as thin papery white young leaves at the top of the cane. Later, white or yellow tillers appear in large number (profuse tillering). <br><br>The cane becomes stunted with reduced internodal length and increased axillary bud sprouting. This disease appears in isolated clumps. The disease is caused by Phytoplasma and is transmitted through infected setts, tools and leaf hoppers and aphids. <br><br><b>Management </b><br><br>Avoid ratooning if disease incidence is more than 15 % in the planted crop. If disease symptoms are visible within two weeks after planting, such setts/plants should be removed and destroyed by burning them; and is replanted with healthy setts. <br><br>Rogue out all infected plants in the secondary and commercial seed nursery. Treat the setts with aerated steam / hot water at 50 degree Celcius for 1-2 hour or with hot air at 54 degree Celcius for 8 hour eradicate the phytoplasma from setts.  Spray Dimethoate 30 EC (1.5 ml/ litre of water) twice a month to control insect vectors. <br><br>

<b>Ratoon stunting<br><br>Symptom </b><br><br> The affected plants are stunted, the stunting being most severe in stubble and ratoon crops with fewer thin tillers. In infected stocks, the presence of pin head likes orange coloured dots of bacteria on the internal soft tissue in the nodal region is a characteristic symptom of this disease. <br><br>The leaves are small and pale yellowish with reddish vascular discolouration. The setts taken from diseased plants germinate poorly and the few shoots that are emerged grow very slowly. (C.O: Clavibacter xyli sub. sp. xyli; Leifsonia xyli).<br><br><b>Management </b><br><br>Use resistant varieties viz. CP 29-116, Q 50 and H 60-69-9. Select healthy setts for planting. Follow proper field sanitation. Ungerminated setts should be removed and fill the gap with new setts which should be treated before planting. Treat the setts with hot water at 50°C for about 2 hours.  <br><br>Use of disinfectants to clean seed cutting tools which would reduce the chance of spread of pathogen from the infected to healthy setts. 
 <br><br>

<b>Yellow Leaf / mosaic disease<br><br> Symptom </b><br><br> This viral disease affects 5 to 6 months old crop. Yellowing of midrib and adjacent laminar region is the primary symptom. Subsequently, drying of leaves along the mid rib especially in 3 to 5 leaves from top is noticed. In some cases reddish discolouration is also seen on canes and leaf stalks. <br><br>In severe cases, spindle leaf dries off. The affected plants necome stunted with shortened internodes. In severe case, infected plants show bunchy top appearance. The virus is transmitted by aphids, (Melanaphis sacchari, M. indosacchari and Rhopalosiphum maidis).<br><br><b>Management </b><br><br>Select disease free setts for planting. Follow proper field sanitation. To avoid this disease, first plant the setts in nursery and then transplant to main field. Selection of tissue culture plant especially meristem tip culture plant is used for planting in field. Rogue out all infected plants. <br><br>Setts treatment with hot air and hot water treatment are very effective. Secondary transmission of the disease by insect vectors can be controlled by application of Malathion 50 EC or Dimethoate 30 EC (2 ml / litre of water).  <br><br>
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	<b>Damping off<br><br>Symptom</b><br><br> Damping off is a disease or condition that kills or weakens seeds or seedlings before or after they germinate in the seed bed and in the main field soon after transplanting. It is more prevalent in wet and cool conditions. The fungus attacks the roots and collar region, makess them watery, soft rotted and causes their death. <br><br>Water soaked lesions can be observed at the collar region which turns dark and girdles the stem. The seedlings droop and ultimately die. On leaves, water soaked lesions can be observed in severe cases. These lesions enlarge and coalesce, often covering the entire leaf lamina.  (C.O: Pythium aphanidermatum, Pythium debaryanum).<br><br><b>Management </b><br><br>Deep ploughing in summer to destroy the fungus. Preparation of raised seed beds with channels around to provide drainage. Heating the seed bed before sowing with slow burn farm waste materials like paddy husk, tobacco stubbles, waste grass and palmyrah leaves etc. <br><br>Use optimum seed rate to avoid over crowding of seedlings. Regulate waterings to avoid excessive dampness on bed surface. <br><br>Bordeaux mixture (0.5%) @ (50 gram of copper sulphate + 50 gram of lime in 10 llitre of water) or Copper oxychloride 50 WP (2 gram/litre of water) or Cheshunt compound / Potassium phosphonate 50 SC (5 ml / litre of water) or Metalaxyl + Mancozeb 80 WP (2 gram/litre of water) or Mancozeb 75 WP (4 gram/litre of water) is to be applied with rose can to a bed of 10 square metre area in 7-14 days interval after sowing or germination. <br><br>

<b>Black shank<br><br>Symptom </b><br><br> It appears both in nursery as well as in the field. In nursery the affected seedlings show blackening of roots and stem near soil. In the field blackening starts at the collar region and spreads both downwards and upwards causing rotting and necrosis of the whole stem including basal leaves. 
<br><br>First sign of infection seen in the vigorously growing plants is yellowing of leaves, sudden wilting and ultimately death of plants under warm weather. The disease appears in scattered patches and later spread to the entire field. The stems of such plants when split open show brown to black dried pith in disc like plates and is characteristic of black shank disease. (C.O: Phytophthora parasitica var. nicotianae).<br><br> 
 
 
 <b>Management </b><br><br>Burn the seed beds with paddy husk or ground nut shell at 15-20 cm thick layer. Provide sufficient drainage in the seed bed and main field. Follow crop rotation with pulse and oilseed crops. Use resistant varieties viz. NC 2325, K 20, Bhavya, MC - Nair - 12. <br><br>The disease can be checked in the nursery by drenching the seedbeds with Bordeaux mixture (0.5%) 2 days before sowing to minimize the initial inoculum potential. Subsequent application of fungicides like Copper oxychloride 50 WP (2 gram/litre of water) is essential for checking leaf blight and seedling blight. <br><br>At the time of transplanting, seedlings with blackened stem should be discarded to prevent spread of disease to field. Sanitary measures like removal and destruction of the affected plants and disinfecting the spots with Bordeaux mixture (0.5%) drench will prevent spread of the disease in the main field. <br><br> Leaf blight phase of the disease can be checked by spraying Mancozeb 75 WP (3 gram/litre of water), Bordeaux mixture (0.5%)  (@ 50 gram of copper sulphate + 50 gram of lime in 10 litre of water) or Copper oxychloride 50 WP (2 gram/litre of water) or Potassium phosphonate 50 SC (5 ml / litre of water) / Metalaxyl + Mancozeb 80 WP (2 gram/litre of water) is to be sprayed in 2 weeks interval especially during monsoon season. <br><br>
<b>Anthracnose<br><br>Symptom </b><br><br> The fungus causes brown and sunken lesions on leaves, stems, flowers, and fruits. The disease is seen mainly in nurseries. Initially, infection starts on lower leaves as pale-brown circular spots of 0.5 mm diameter with papery depressed centres outlined by slightly raised brown margin. <br><br>The leaf-spots may remain small with white areas in the centre or coalesce to form large necrotic lesions. Under continuous humid weather, dark brown or black, elongated, sunken necrotic lesion appears on midrib, petiole and stem resulting in petiole and stem rot. Such seedlings do not establish in the field if planted. (C.O: Colletotrichum tabacum).<br><br><b>Management </b><br><br>Raised seed beds and burning of farm wastes in the nursery help in reducing the initial infection. Removal and destruction of all diseased debris minimizes the pathogen in the soil. Discarding the diseased seedlings especially with necrotic lesions on stem will save gap filling in the field. <br><br>Protective spraying with Bordeaux mixture (1%) or Mancozeb 75 WP (2 gram/litre of water) or Hexaconazole 5 EC (1 ml / litre of water) or Propiconazole 25 EC (1 ml / litre of water) during wet weather is helpful for the control of this disease.
 <br><br>

<b>Powdery mildew<br><br>Symptom </b><br><br> The disease is characterized by a superficial white powdery fungal growth on stems and leaves. The lower leaves are mostly affected. Small cottony white spots appear on the infected leaves which gradually spread on the entire lamina. Heavily infected leaves become yellow, and then become dry and brown. <br><br>Infected tissues may be distorted and show crinkling. Such leaves on curing get scorched and show brown patches rendering them unfit for marketing.  The disease is seen mainly seen in winter months. High humidity and low temperature favors disease development.  (C.O: Erisiphe cichoracearum var nicotianae).<br><br><b>Management </b><br><br>Grow resistant varieties like Swarna or Line 2359 in disease endemic area. Maintain proper health of the plant. Apply sulphur powder (200 mesh) @ 40 kg / ha to soil between plant rows at 6-8 weeks after planting. <br><br>Mix ash or sand to sulphur for easy application. See that sulphur does not fall on tobacco leaves. Spray Carbendazim 50 WP (1 gram/litre of water) or Dinocap 48 EC (2 ml / litre of water) at fortnightly interval if the disease is seen in the field.<br><br>

<b>Frog eye leaf spot<br><br>Symptom </b><br><br> Small, pale to brown, round or irregular spots measuring 0.5 - 3 mm in diameter and cracked centers appears on the affected leaves of the plant. The spots are sunken and round with light grey to white centre with dark brown margin. Affected leaves become dry and fall off. During frequent rains large necrotic areas appear which destroy much of the leaf. <br><br>During hot dry weather, frog eye-spot may be only pin point in size. In flue-cured tobacco the same pathogen causing infection at the harvesting time when cured results in innumerable, small, uniform, dark-brown to black spots popularly known as 'Barnspots' which affect the market value of the leaf. (C.O: Cercospora nicotianae).<br><br><b>Management </b><br><br>The nurseries should be located away from barns. The diseased debris should be removed and destroyed promptly. Avoid excess nitrogen fertilization. Pick over ripened leaves. <br><br> Spray Bordeaux mixture (0.5%), Zineb 75 WP (3 gram / litre of water) or Mancozeb 75 WP (3 gram/litre of water) or Carbendazim 50 WP (2 gm/liter of water) 50 WP (1 gram/litre of water). <br><br>

<b>Brown spot<br><br>Symptom </b><br><br> Brown spot appears on lower and older leaves as small brown, circular lesions, which spread, to upper leaves, petioles, stalks and even to capsules. In warm weather (30 degree Celcius) under high humidity, the leaf spots enlarge to 1-3 cm in diameter with necrotic centre and turn brown with characteristic marking giving target board appearance with a definite dark outline. <br><br>In severe infection spots enlarge, coalesce and damage large areas making the leaf ragged and worthless. (C.O: Alternaria longipes, A. tenuis, A. alternata). <br><br><b>Management </b><br><br>Follow crop rotation. Remove and destroy infected plant debris. Spray Bordeaux mixture (0.5%), Zineb 75 WP (3 gram/litre of water) or Mancozeb 75 WP (3 gram/litre of water) or Carbendazim (1 gram/litre of water). <br><br>

<b>Tobacco mosaic disease <br><br>Symptom </b><br><br> Mosaic is a disease caused by virus. The common symptoms include irregular light and dark green or yellow patches or streaks on the leaf and floral parts. The symptoms are mainly seen on younger leaves. The affected leaves become stunted, curled, or wrinkled. <br><br>And the veins may be lighter than normal or banded with dark green or yellow discoloration. Mosaic affected leaves after curing show green spots which lower the market value of the leaf. (C.O: Tobacco mosaic virus; Tramsmission - mechanically). <br><br><b>Management </b><br><br>TMV is highly contagious and transmitted by sap. It is easily transmitted by mere contact of a diseased plant with a healthy one. The virus is not insects transmitted. Infected seedlings should be removed promptly and destroyed. Workers should disinfect their hands with soap and running water before handling seedlings, weeding or doing other cultural operations. <br><br>Use of tobacco (smoke, snuff, or chewing) should be prohibited strictly while working in seedbeds or field. Weeds (Solanum nigrum) and crops (brinjal, tomato, chillies) susceptible to the virus should be destroyed. In fields showing high incidence of mosaic, crop rotation for 2 years with pulses and oilseeds should be followed. <br><br>Rouging of the affected plants before first intercultural operations considerably reduces the spread of the disease. However, in areas where TMV is an over-riding problem, resistant lines developed viz. TMVRR-2 and TMVRR-2a, TMVRR-3 can be used to overcome this problem. <br><br>Spray leaf extracts of Basella alba, Bougainvillea spectabilis (one litre of extract dissolved in 100-150 litre of water) on 30th, 40th and 50th days after transplanting. Animal grazing in tobacco field should be strictly prohibited. <br><br>

<b>Leaf curl disease<br><br>Symptom </b><br><br> The disease appears 3-5 weeks after planting and sometimes late in the nursery. The most characteristic symptom of tobacco leaf curl disease is the production of leafy outgrowths known as enations from the veins on the lower surface of the leaves. <br><br>Combined with this, is a stunting of the whole plant and twisting and curling of the leaves. The manifestation of the disease varies greatly according to environmental conditions and the variety of tobacco concerned. The virus is transmitted by white fly Bemisia tabaci. (C.O: Tobacco leaf curl virus).
 
<br><br> <b>Management </b><br><br>Remove and destroy the infected plants. Remove alternate weed hosts. In endimic areas Sesbania sp. may be grown as a barrier crop around tobacco fields. Install at least 12 yellow sticky traps (castor oil coated) per hectare to monitor the whitefly population. <br><br> If 100-200 whiteflies stick to the trap, spray Malathion 50 EC (2 ml / litre of water) or Dimethoate 30 EC (2 ml / litre of water) or Chlorpyrifos 20 EC (2.5 ml/ litre of water). Spraying has to be done preferably in the evening hours (4-6 PM) and it should be ensured that the under side of the leaves also is covered. <br><br>

<b>Orobanche - Parasitic plant<br><br>Symptom </b><br><br> Orobanche is a flowering parasite on tobacco roots. It draws its nourishment from tobacco by means of haustoria attached to the roots of tobacco. In the early stages of infection, symptoms of wilting, drooping and ribbing of leaves are observed in the early hours. <br><br>Presence of numerous orobanche shoots around the plants in field is the most important visible symptom. Plants attacked early in the season are generally stunted showing typical wilting of leaves. Plants attacked late in the season do not show visible symptoms of infection but the yield and quality of leaves are reduced. (C.O: Orobanche cernua and O. indica). <br><br>
<b>Management </b><br><br>Remove and distroy tender orobanche shoots before they set seed. Spray drench the emerged Orobanche shoots at tender stage (7-10 cm height) with Allyl alcohol (1 ml / litre of water) spray which scorches the Orobanche shoots; they wilt and die within 48 to 72 hours after application, whereas the host plants remain unaffected. <br><br>Direct application of kerosine oil 3-4 drops per shoot has given better knock down effect. Grow decoy or trap crops like chilli, mothbean, sorghum, cowpea etc. to stimulate the germination of Orobanche seeds and kill the parasite; then grow tobacco in the trap cropped area. <br><br>
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	<b>Mahali or fruit rot<br><br>Symptom </b><br><br> The disease results in rotting and excessive shedding of immature nuts from the trees during south west monsoon. The water soaked dark green or yellowish spots initially develop at the stalk end or base of the nut. The lesions gradually spread covering the entire nuts which rot and shed in large numbers. <br><br>A felt off white mycelial mass envelopes on entire surface of the fallen nuts. Fruit stalks and rachis of inflorescence are also affected. Nuts show large vacuoles and are lighter in weight. Dark brown radial strands on kernel make them unfit for chewing.  Under severe infection the top of the affected trees dries up resulting in withering of leaves and bunches leading to bud rot symptoms. (C.O: Phytophthora meadii; P. arecae).<br><br><b>Management </b><br><br>Adopt clean cultivation. Destroy completely affected trees. Collect and burn fallen nuts. Prophylactic spraying of 1% Bordeaux mixture or Copper oxychloride 50 WP (2 gram/litre of water) or Copper hydroxide 77 WP (1.5 gram/litre of water) with stickers once before the onset of heavy south west monsoon and a second and third applications at 40-45 days interval. <br><br>Remove and destroy all completely affected inflorescence and immature bunches. In diseased gardens, spray the bunches twice with Potassium phosphonate 50 SC (4 ml / litre of water) or Metalaxyl + Mancozeb 80 WP (2 gram/litre of water) in 2 weeks interval especially during monsoon season. Stem injection or root feeding with 6 ml of Potassium phosphonate 50 SC and 5 ml of Tridemorph 80 EC in 100 ml of water is also effective.  <br><br>

<b>Bud rot <br><br>
Symptom </b><br><br> The disease results in rotting of the bud portion of the tree. The initial symptom is the discolouration of spindle leaf from green to yellow and then brown. The base of the spindle leaves rot which further extends to the growing bud causing rotting of growing bud and the surrounding young leaves of the palm. <br><br>The affected young leaf whorl and rotted bud portion can be easily pulled off. Infection spread to the adjacent leaves and these leaves become yellow, droop and drop off one by one leaving a bare stem.  Rotten buds and spindle leaves emit foul smell. (C.O: Phytophthora arecae; P. meadii).<br><br><b>Management </b><br><br>Remove and destroy dead palms, fruit rot affected bunches and fallen nuts. When the spindle leaf starts withering, remove and destroy all affected tissues of the spindle along with healthy tissues and apply Bordeaux paste and protect it by covering with a polythene cover or a mud pot.  <br><br>Drench the spindle leaf base and the base of the other leaves with 1% Bordeaux mixture or Potassium phosphonate 50 SC (4 ml / litre of water) or Metalaxyl + Mancozeb 80 WP (2 gram/litre of water) in 2 weeks interval especially during monsoon season. Stem injection or root feeding with 6 ml of Potassium phosphonate 50 SC and 5 ml of Tridemorph 80 EC in 100 ml of water is also effective. <br><br>Keeping sache of Metalaxyl + Mancozeb 80 WP or Fosetyl-Al at the base of the spindle leaf is also very effective for the management of this disease. <br><br>

<b>Inflorescence die back and button shedding  <br><br>Symptom </b><br><br> Yellowing of the rachillae of inflorescence which progresses from the tip of the rachillae towards the main rachis. Later it become brownish which soon spread from tip downwards covering the entire rachis causing wilting and drying. The female flowers of the infected rachis shed in large number and the whole inflorescence show ‘die back’ symptom. <br><br>The fruiting bodies of the fungus appear as concentric rings in the discolored areas. On severe infection the female flowers and buttons shed completely, sometime dries up and remains on the crown. On incubation, ash coloured mycelial growth and pink coloured spores of fungus develop from the fallen button and discoloured rachis / inflorescence. (C.O: Colletotrichum gloeosporioides)<br><br><b>Management </b><br><br>Remove and destroy completely dried inflorescence, buttons and all fallen nuts. Spray Bordeaux mixture 1% or Copper oxychloride 50 WP (2.5 gram/litre of water) or Mancozeb 75 WP (3 gram/litre of water) prophylatically just before flowering and also also after fruit setting. <br><br>In diseased gardens, spray Propiconazole 25 EC (1 ml / litre of water) or Hexaconazole 5 EC (1 ml / litre of water) or Triademefon 25 WP (1 gram/litre of water) or Carbendazim 50 WP (1 gram/litre of water) <br><br>

<b>Foot rot or Anabe roga <br><br>Symptom </b><br><br> The leaf lets in the outer wholes of leaves become yellow and droop down covering the stem. Later, the inner whole leaves also become yellow. Subsequently all the leaves droop, dry up and fall off, leaving the stem alone. Then the stem also becomes brittle and easily broken by heavy wind. <br><br>The base of the stem shows brown discoloration and oozing of dark fluid. Bracket shaped fructifications of the fungus called ‘anabe’ appears at the base of the trunk. Roots become discoloured, brittle and dried. When infected trunk is cut brown discoloration can be seen up to one metre from ground level. (C.O: Ganoderma lucidum).<br><br><b>Management </b><br><br>Adopt clean cultivation. Distroy infected trees and stumps. Maintain optimal plant population without over crowding. Providing good drainage facility. Apply balanced fertilizers and manures. Dig trenches around the diseased palms to avoid root contact. <br><br>As a prophylactic measure, apply biocontrol agents Trichoderma harzianum fortified in organic manures into the soil. Drench Bordeaux mixture (1%) or Copper oxychloride 50 WP (2.5 gram/litre of water) at frequent intervals. <br><br> In diseased gardens, drench Propiconazole 25 EC (1 ml / litre of water) or Hexaconazole 5 EC (1 ml / litre of water) or Carbendazim 50 WP (1 gram/litre of water) @ 10 litre / palm.   <br><br>

<b>Stem Bleeding <br><br>
Symptom </b><br><br> Young palms of 10-15 years are more susceptible to the disease. The disease starts as small discoloured depressions or spots on the stem. Spots coalesce to form larger patches followed by cracking. <br><br>Fibrous layers of the stem disintegrate which eventually hollows up to varying depths along the infected portions. Dark brown gummy exudates ooze out from cracks. Stem tapers near the crown. Crown size and yield is reduced. Severely affected palms die off. (C.O: Thielaviopsis paradoxa; Ceratocystis paradoxa).<br><br><b>Management </b><br><br>Improve drainage in the field. Adopt balanced manuring and fertilizer application. Scrap off the affected portion of tissue and burn it. Smear the wound with hot coal tar or rubber kote mixed with Hexaconazole 5 EC (5 ml / kg of material) or Bordeaux paste.  <br><br>Otherwise, swab Hexaconazole 5 EC (5 ml / 100 ml of water) in the wounds. Drench soil with Hexaconazole 5 EC (1 ml / litre of water) or feed the roots with Hexaconazole 5 EC (2 ml / l00 ml of water) through 2-3 roots. <br><br>

<b>Yellow leaf disease<br><br>
Symptom </b><br><br> Yellowing of tips of leaflets in 2 or 3 leaves of outermost whorl. Brown necrotic streaks run parallel to veins in unfolded leaves. The yellowing extends to the middle of the lamina. Tips of the chlorotic leaves dry up. In advanced stage all the leaves become yellow, reduced in size, stiff, pointed, closely bunched/rosetted and abnormally puckered. <br><br>Reduction in internodal length, tapering of stem and non-production of inflorescence, shedding of mature and immature nuts in large numbers, softening and blackening of endosperm are other conspicuous symptoms. Finally the crown leaves fall off leaving of a bare trunk. Root tips turn black and gradually rot. (C.O: Phytoplasma; Vector: Plant hopper - Proutista moesta).<br><br><b>Management </b><br><br>Maintain trees in good vigour. Growing resistant varieties like true Mangala and South Kanara. Apply potassium and magnesium fertilizers above the recommended level. Maintain soil pH near neutral. Replant the affected gardens with high yielding local varieties like Kasargod local, Dakshin Kannada local, Sirsi local and Mohit nagar. <br><br> Apply 100 gram Magnesium and 100 gram of micronutrient food per palm per year. During early stages of the disease treat the palms with 500 ppm tetracycline (5 ml/10 litre if water) by spraying and soil drenching. Spray Dimethoate 30 EC (2 ml / litre of water) to control the insect vector.<br><br>

<b>Leaf rot<br><br>Symptom </b><br><br> Seedling and young bearing palms are mostly affected. Water soaked lesions on margins and tips of young leaves and emerging spindle leaf occur and later develop into dark brown sunken spots which enlarges and dries up due to extensive rotting. <br><br>Dried and shriveled tips and margins of leaflets shred off leaving only the mid-veins. Successive infection on emerging spindle leaf results in rotting of spindle leaves and growing bud. (C.O.: Colletotrichum gloeosporioides). <br><br><b>Management </b><br><br>Remove and destroy affected portion of the leaves. Spray drench the inner whorls of leaves and spindle leaf with Bordeaux mixture (1%) or Copper oxychloride 50 WP (2.5 gram/litre of water) or Mancozeb 75 WP (3 gram/litre of water) at monthly intervals. <br><br>In diseased gardens, spray Propiconazole 25 EC (1 ml / litre of water) or Hexaconazole 5 EC (1 ml / litre of water) or Carbendazim 50 WP (1 gram/litre of water) at fortnightly interval.   <br><br>

<b>Leaf blight / Grey blight<br><br>Symptom </b><br><br> Characteristic reddish brown or dark brown discoloured spots on mature outer whorls of the leaves are seen. These spots enlarge to form irregular patches with brown margin and grey centre which have minute black dot like structures and later cause extensive blighting of leaves. (C.O.: Pestalotia palmaraum)<br><br><b>Management </b><br><br>Remove and destroy severely affected older leaves; apply recommended dose of manures and fertilizers and provide shade to the nursery plants. Spray Bordeaux mixture 1% or Copper oxychloride 50 WP (2.5 gram/litre of water) or Mancozeb 75 WP (3 gram/litre of water) at monthly interval if the disease is severe.<br><br>

<b>Leaf spot / Anthracnose  <br><br>Symptom </b><br><br> Small yellow specks appear on the leaf lamina, which later enlarge to form irregular sunken lesions with dark brown margins and light brown centre having minute dot like structures. <br><br>A characteristic prominent yellow halo around the sunken lesions is also vrery common. Lesions advances and coalesce to form larges patches resulting in premature yellowing, blighting, drying, drooping and shredding of leaves.  (C.O.: Colletotrichum gloeosporioides)<br><br><b>Management </b><br><br>Remove and destroy severely affected leaves; provide shade to nursery plants. Spray Bordeaux mixture 1% or Copper oxychloride 50 WP (2.5 gram/litre of water) or Mancozeb 75 WP (3 gram/litre of water) at monthly interval.  <br><br>

<b>Crown choke or crown rot<br><br>Symptom </b><br><br>  It is a nutritional disorder due to boron deficiency. Leaflets, when unfolding, are crinkled and shorter than normal. In more advanced stages, terminal leaflets remain fused. The tips of these leaflets may be ‘Knife-shaped’. This symptom is also called ‘hook-leaf’. <br><br>Gradually, the spear leaf shortens and the leaves are reduced to an embryonic mid-rib without leaflets. This is the so-called ‘little-leaf’ stage. Production of barren nuts, nut splitting / cracking and nut shedding are other symptoms. Boron deficiency is one of the main reasons for this disease.<br><br><b>Management </b><br><br>Apply organic manure at the recommended dose of 12 kg per palm per year. Apply borax (2 gram/litre of water) during early stages to reduce splitting of nuts. Apply borax @ 25-50 gram / palm. Adopt appropriate moisture conservation measures and give adequate irrigation, especially during summer.<br><br>

<b>Nut-splitting<br><br>Symptom </b><br><br> Nut-splitting is a physiological disorder seen in well grown, young and healthy palms. Premature yellowing of the nuts when they are half to three-fourth mature. <br><br>Growth of the pericarp does not keep pace with the development of kernel inside, causing splitting up of the pericarp. Splits develop at the tips, which extend longitudinally exposing the kernel. Cause of the disease is potassium and boron deficiency.<br><br><b>Management </b><br><br>Improve drainage in ill drained gardens, Apray borax (2 gram/litre of water) during early stages to reduce splitting of nuts. Apply borax @ 25-50 gram / palm and 25 % more of recommended dose of potash fertilizer. <br><br>
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	<b>Damping off<br><br>Symptom </b><br><br> Damping off is a disease caused by many pathogens that kill or weaken seeds or seedlings before or after they germinate. It is more prevalent in wet and cool conditions. The fungus attacks the roots and collar region and causes their death. <br><br>Water soaked lesions can be observed at the collar region which turns dark and girdles the stem. The seedlings droop and ultimately die. On leaves, water soaked lesions can be observed in severe cases. These lesions enlarge and coalesce, often covering the entire leaf lamina. (C.O.: Phytophthora palmivora).<br><br><b>Management </b><br><br>Ensure adequate drainage in the seed beds and polythene bags. Drench the beds or bags with Bordeaux mixture (1 %) or Copper oxychloride 50 WP (4 gram/litre of water) or Mancozeb 75 WP (3 gram/litre of water). <br><br>In severe case, drench with Potassium phosphonate 50 SC (4 ml / litre of water) or Metalaxyl + Mancozeb 80 WP or Fosetyl - Al (2 gram/litre of water) especially during monsoon season.<br><br>

<b>Anthracnose<br><br>Symptom </b><br><br> The fungus infests the tender leaves, twigs and forms sunken redddish brown, water-soaked lesions. On the affected region exudation of resin can be seen. The lesions enlarge and kill the shoots. <br><br>The tender leaves are crinkled and fruits shrivelled. The infected inflorescences turn black. Repeated Infection of the terminal shoots leads to the death of the tree in course of time. (C.O: Colletotrichum gloeosporioides).<br><br><b>Management </b><br><br>Prune off and destroy all affected branches. Spray the seedlings and plants with Bordeaux mixture (1 %) or Copper oxychloride 50 WP (2.5 gram/litre of water) or Mancozeb 75 WP (3 gram/litre of water). <br><br>In severe case, spray Propiconazole 25 EC (1 ml / litre of water) or Hexaconazole 5 EC (1 ml / litre of water) or Triademefon 25 WP (1 gram/litre of water) or Carbendazim 50 WP (1 gram/litre of water). <br><br>

<b>Inflorescence blight<br><br>Symptom </b><br><br> This common disease is characterized by the drying of floral branches. The symptoms appear as minute water soaked lesions on the main rachis and secondary rachis. The lesions are pinkish brown, enlarge and soon turn scabby. Gummy exudates can be seen at the affected regions. <br><br>The lesions develop into bigger patches and result in drying up of the inflorescences. The incidence is very severe when cloudy weather prevails. (C.O: Gloeosporium gloeosporioides).<br><br><b>Management </b><br><br>A combination spray of a fungicide Copper oxychloride 50 WP (2 gram/litre of water) and an insecticide Lamda cyhalothrin 5 EC (0.6 ml / litre of water) is recommended. It is often caused by the combined infestation and infection of tea mosquito and fungus.<br><br>

<b>Dieback or pink disease<br><br>Symptom </b><br><br> The disease is seen mostly during south-west monsoon period. Whitish or pinkish growth of the fungus can be seen (like cobweb) on the affected branches. The fungus penetrates into the deeper tissues; and causes oozing of brown liquid and subsequently the death of the shoots from the tip downwards and hence the name dieback. <br><br>After heavy rains a film of silky thread of the fungus is seen on the branches. In advanced stages, the bark splits and peels off. Pinkish encrustation of spores arranged in linear manner is often seen. Some times only one branch is affected, but often many branches turn yellow and leaf shedding result a barren appearance to a portion of the tree. (C.O: Corticium salmonicolor).<br><br><b>Management </b><br><br>Prune off the affected branches well below the site of infection and destroy them. Protect the cut surfaces by applying Bordeaux paste. If disease is severe, it is advisable to spray Bordeaux mixture (I %). <br><br>Spraying is to be done twice, once in June-July and the second during September-October. Collect and destroy all dried up and affected branches to reduce the source of inoculum.<br><br>

<b>Shoot rot and leaf fall <br><br>Symptom </b><br><br> During the south west monsoon months of June -August, extensive leaf fall and shoot rot symptoms are observed. Black elongate lesions are first developed on the stem with exudation of gum. <br><br>Later, infection spreads up and down, causing the tender stem to collapse and tender leaves to shrivel up. The lower mature leaves are also infected with black elongated lesions on mid rib, which later spread to the main lateral veins and the leaf blade. The infected leaves are soon shed. (C.O.: Phytophthora nicotianae).<br><br><b>Management </b><br><br>Prune off the affected twigs well below the site of infection and destroy them. Protect the cut surfaces by spraying Bordeaux mixture (1 %) or Copper oxychloride 50 WP (2 gram/litre of water) before the onset of monsoon to check the spread of the disease.<br><br>
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	 <b>Seedling blight<br><br>Symptom </b><br><br> The symptoms develop on the leaves and stem of seedlings or in budded plants. On leaves, small water soaked lesions appear which later coalesce leading to blighting of leaves. On stem, water soaked lesions develop initially and later turn to black colour. Stem infections develop at any point on the stem cause the death of seedlings. (C.O.: Phytophthora palmivora).<br><br><b>Management </b><br><br>Remove and destroy the affected seedlings. Spray Bordeaux mixture (1 %) or Copper oxychloride 50 WP (2 gram/litre of water) just before the onset of monsoon and thereafter at 2-3 weeks intervals. <br><br>

<b>Black pod rot <br><br>Symptom </b><br><br> Infection appears as chocolate brown spot and spreads rapidly covering the entire surface of the pod. As the disease advances, a whitish pluffy growth of fungus consisting of fungal hyphae, mycelia and sporangia is produced over the affected pod surface. <br><br>Ultimately, the affected pods turn brown to black. The internal tissues as well as the beans become discolored and rotted as a result of infection. (C.O: Phytophthora palmivora, P. megakarya, P. citrophthora and P. capsici).<br><br><b>Management </b><br><br>Remove and destroy the infected pods at periodic intervals. Ensure proper drainage. Regulate shade to increases aeration. Spray Bordeaux mixture (1 %) or Copper oxychloride 50 WP (3 gram/litre of water) or Copper hydroxide 77 WP (1.5 gram/litre of water) with the onset of monsoon and also there after at frequent intervals. <br><br>Pseudomonas fluorescens (Pf1) liquid formulations (5 ml / litre of water) as soil and foliar spray (3 times per year- June, October and February) was also found to be effective. In severely affected diseased garden, spray Potassium phosphonate 50 SC (4 ml / litre of water) or Metalaxyl + Mancozeb 80 WP or Fosetyl - Al (2 gram/litre of water) at 10-14 days interval. <br><br>

<b>Stem canker <br><br>Symptom </b><br><br> The cankers appear either on the main trunk, jorquettes or fan branches. The earliest symptom is the appearance of a greyish brown water soaked lesion on the outer bark. A reddish brown liquid oozes out from these lesions, which later dries up to form rusty deposits. <br><br>The tissues beneath the outer lesion show reddish brown discoloration due to rotting. The stem just above the point of infection dries and dies.  (C.O: Phytophthora palmivora).<br><br><b>Management </b><br><br>Scrape out the diseased bark along with healthy tissues destroy. Apply Bordeaux paste or Copper oxychloride paste to dress the wound. Cut and remove wilted branches. <br><br>

<b>Vascular streak dieback (VSD) <br><br>Symptom </b><br><br> The first indication of the disease is a characteristic yellowing of one or two leaves on the second or third flush behind the growing tip. Diseased leaves fall within a few days of turning yellow and subsequently, the other leaves on the shoot show similar symptoms. <br><br>When the infected shoot is split lengthwise, characteristic brown streakings on vascular tissues are seen. (C.O.: Oncobasidium theobromae).<br><br><b>Management </b><br><br>The disease can be controlled by disposing diseased branches and regular pruning of chupons on the trunk. Cocoa nurseries should not be located near the diseased area.  Avoid getting seedlings from diseased tracts. Plant VSD resistant and high yielding varieties viz. CCRP-1 to CCRP-7.<br><br>

<b>Cherelle rot or Cherelle wilt<br><br>Symptom </b><br><br> Large number of young developing fruit (pod) known as ‘cherelle’ of 2-3 months old dry up and remain on the tree as mummified fruit is commonly referred as “cherelle wilt/rot”.  It is noticed especially during February-May. <br><br>The symptom mostly starts from the stalk end, particularly at the point of attachment of the stalk to the pod, and proceeds towards the tip of the pod as dark brown sunken lesion with a diffused yellow halo. The infection also extends to the stalk and reaches the cushion but does not spread further in the cushion. As the infection progresses, the internal tissue of the pod becomes discoloured and mummified. (C.O.: Colletotrichum gloeosporioides).<br><br><b>Management </b><br><br>Collect and burn all infected and dried cherelles. Remove and destroy by burning, the piles of pod husks lying in the garden. Regularly harvest the ripe pods to ensure that recently infected pods are not completely lost. <br><br>Prophylactic spraying of Bordeaux mixture (1%) or Copper oxychloride 50 WP (3 gram/litre of water) or Mancozeb 75 WP (3 gram/litre of water) at 40-45 days interval, especially on pods and flower cushions during summer months. In diseased gardens, spray the pod bunches twice with Hexaconazole 5 EC (1 ml / litre of water) or Propiconazole 25 EC (1 ml / litre of water) or Carbendazim 50 WP (1 gram/litre of water) at 2-3 weeks interval.<br><br>

<b>Dieback<br><br>Symptom </b><br><br> Leaves on the outer twigs become yellow. Later, the damage extends along the entire branch, reaches the main trunk and eventually results in death of the tree. The twigs and branches of diseased trees show internal discolouration with brown streaks in the vascular tissue. <br><br>Such twigs appear dark brown to almost black in color with cracks on stem. Yellowish exudates appear on the trunks which dry up. Trees decline over several months, during which time flushes of new growth may develop. Diseased and dried leaves and mummified fruits remain attached to declining trees for several weeks. This disease is more severe during the summer season, especially in open conditions without shade. (C.O.: Lasiodiplodia theobromae).<br><br><b>Management </b><br><br>Remove and destroy the infected twigs and branches. Subsequently, apply Bordeaux mixture (1%) or Copper oxychloride 50 WP (3 gram/litre of water) or Mancozeb 75 WP (3 gram/litre of water). <br><br> In severe cases, spray the plants with Hexaconazole 5 EC (1 ml / litre of water) or Propiconazole 25 EC (1 ml / litre of water) after removing the infected twigs and branches.<br><br>

<b>Pink disease<br><br>Symptom </b><br><br> The first indication of the attack is oozing of brown liquid, usually from the forking region and also from the trunk and branches. White, silky threads (mycelia) of the fungus appear and spread around the branch like a “cobweb”. Shoots wilt, leaves dries and shed, and ultimately branches dry up. <br><br>As infection progresses, there is more bleeding, open wounds are formed and trunk/branches become ringed and die. Characteristic pinkish powdery coating appears on the irregular cracks. Numerous off shoots are formed below the point of infection. (C.O: Corticium salmonicolor or Pellicularia salmonicolor).<br><br><b>Management </b><br><br>Remove and destroy infected and dried branches. Prune properly to improve aeration inside the garden. Prune smaller infected branches and swab the cut ends with Bordeaux paste or Hexaconazole 5 EC (5 ml / kg of rubber kote or coal tar) or Propiconazole 25 EC (5 ml / kg of rubber kote or coal tar). <br><br>As a preventive measure, spray Bordeaux mixture (1%) at regular intervals on forking regions and branches during the rainy season. <br><br>

<b>Thread blight<br><br>Symptom </b><br><br> White thread blight and horse hair blight are the two main types of thread blight in cocoa. White thread blight kills the leaves by spreading a network of white mycelial threads over leaves, petioles and branches. The dead and rotten leaves remain suspended by strands of mycelia. <br><br>Extensive death of young branches and suspended leaves in rows are the common field symptoms. Thick strands of mycelia are often seen on branches. Horse hair blight forms a tangle of thin black threads through the canopy of leaves. The dehisced leaves along with healthy leaves remain together and form a dense mass, preventing the development of new flush. <br><br>The dead leaves with mycelial mat are easily carried by wind on to the leaves and stems of healthy plants and initiate the disease. (C.O: Marasmius scandens - White thread blight, Marasmius equicrinis - Horse hair blight)<br><br><b>Management </b><br><br>Remove dead material and prune off the affected parts, and destroy them. Pruning the branches of shade trees to reduce shade. Spray Bordeaux mixture (1%) or Copper oxychloride 50 WP (3 gram/litre of water) or Mancozeb 75 WP (3 gram/litre of water).<br><br>

<b>Root diseases<br><br>Symptom </b><br><br> Sudden premature yellowing, withering and drying of leaves are the characteristic symptoms of root diseases. Rhizomorphs are found firmly attached to the infected roots or ramifying into a network with soil encrustation around root. They are brown / red / black depending on the fungus associated. <br><br>The wood of a newly-killed root has brown / black lines and is hard. Generally, fruiting bodies of the fungi grow at the collars of diseased trees and also on the decayed roots or stumps. The disease can be identified based on the fruiting bodies or rhizomorphs grown on dead stumps or decayed roots. (C.O: Brown root rot - Phellinus noxius, Red root rot - Ganoderma spp., Black root rot - Armillaria spp. & Rosellina arcuata).<br><br><b>Management </b><br><br>Very high soil temperature, poor physical conditions of soil, moisture stress, inadequate shade, wounds on roots etc. will aggravate the disease. Remove and destroy dead/infected trees including roots. Treat soil with 2% CuSO4 (20 gram/litre) and replant after 6 months to one year. <br><br>Prune branches, regulate shade and provide adequate spacing for improving aeration. Apply organic matter fortified with Trichoderma spp. @ 10 kg / pit and lime @ 1 kg / pit. Isolate infected trees by digging trenches 1.2 m deep and 0.6 m wide. Drench the soil with Bordeaux mixture (1%) or Copper oxychloride 50 WP (3 gram/litre of water) or Hexaconazole 5 EC (2 ml / litre of water) or Carbendazim 50 WP (2 gram/litre of water). <br><br>
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	<b>Bud rot <br><br>Symptom </b><br><br> Affects palms of all ages, but young palms of less than 20 years of age are more susceptible especially during rainy season. The initial symptom will be yellowing of one or two younger leaves. Water soaked light brown to black spots appear on the base of spindle and tender leaves. <br><br> In later stages, the spindle withers and drops down. The tender leaf base and soft tissues of the crown rot into a slimy mass of decayed material emitting foul smell. The spear leaf turns pale and comes off with a gentle pull. Ultimately the entire crown falls down and the palm dies. (C.O.: Phytophthora palmivora and Phytophthora katsurae).<br><br><b>Management </b><br><br>Cut and remove the affected parts of the crown along with healthy tissues and apply Bordeaux paste. Cover the applied part with a mud pot inverted to avoid contact with water. Spray Bordeaux mixture (1%) on the crown of the neighbouring palms as a prophylatic measure. <br><br> Burn all diseased tissues removed from the palm. Pouring Mancozeb solution (5 gram /300 ml of water) coupled with placing of small perforated sachets (2 no) containing 3-4 gram Mancozeb 75 WP in the inner most leaf axils is found to be effective. When it rains, a small quantity of the fungicide is released from the sachets to the leaf base, thus protecting the palm. <br><br> Clean the crown before monsoon and follow strict phytosanitation. Cut and burn severely affected palms which cannot be saved. As a prophylactic measure, formulations of biocontrol agents like Trichoderma harzianum and Pseudomonas flourescens can also be applied on the crown. <br><br>

<b>Leaf rot<br><br>Symptom </b><br><br> Dark brown spots develop on the tender leaves which later enlarge and dry up as the leaf emerges and leaflets will not open fully. Successive central shoots are affected, resulting in rotting of all the leaves on the crown. These lesions enlarge, coalesce leading to extensive rotting of spindle leaves. <br><br>Extension of rotting into the interior of spindle resulting in decay and sometime rotting of buds. Tips of leaflets and midribs often become brownish to blackish shriveled and fall off in wind, giving a ‘fan’ like or ‘arrow leaf’ appearance to the leaves. Extensive lesions and their coalescing results in severe blighting of lamina. <br><br>Breaking of ends of leaves which subsequently become yellow and eventually hang, dry and fall of. (C.O: Colletotrichum gloeosporioides, Exserohilum rostratum and Fusarium spp.).<br><br><b>Management </b><br><br>Improve general condition of palms through proper manuring and management. Clean the crown in general during pre-monsoon period. Remove and destroy the rotten portions from the spear leaf and the 2-3 adjacent leaves. <br><br>Spray crowns and leaves with Bordeaux mixture (1%) or Copper oxychloride 50 WP (3 gram/litre of water) or Mancozeb 75 WP (3 gram/litre of water) in January, April-May and September. While spraying, care should be taken to spray the spindle leaf and 2-3 adjacent leaves. <br><br> In diseased gardens, spray drench the spindle and young leaf axils with Hexaconazole 5 EC (1 ml / litre of water) or Propiconazole 25 EC (1 ml / litre of water) or Carbendazim 50 WP (1 gram/litre of water). <br><br>

<b>Stem bleeding <br><br>
Symptom </b><br><br> Exudation of reddish brown liquid through cracks developing on the stem throughout the trunk. This later turn black on drying forming encrustation with brownish orange margin. Tissues beneath the bleeding points decay and become yellowish. Development of big holes inside the trunk. <br><br>The rate of leaf production slows down. Nuts and buttons shed heavily. In advanced stages uniform yellowing and dropping of leaves leads to complete death of the palm. (C.O.: Ceratocystis paradoxa).<br><br><b>Management </b><br><br>Chisel out the affected tissue and dress the wound with Hexaconazole 5 EC (5ml in 100 ml water).  Apply coal tar after 2 days. Burn off chiselled pieces. Avoid any mechanical injury to the stem. <br><br> To avoid spread of disease on to upper portion of trunk, root feeding with Tridemorph 80 EC (5 ml / 100 ml of water) or Hexaconazole 5 EC (5 ml/ 100 ml of water) may be adopted 3 times a year - April-May, Spetember-October and January-February. Drench the wet basin with 25 ml of Hexaconazole 5 EC (1 ml / litre of water; 25 litre /palm). <br><br>Along with 50 kg organic manure, apply 5 kg neem cake containing the antagonistic fungi, Trichoderma culture to the basin during September.  Provide adequate irrigation during summer; and drainage during rainy season. <br><br>

<b>Basal stem rot <br><br>Symptom </b><br><br> Middle aged palms are more fatally affected. Palms bear profusely just prior to and at the initiation of symptoms. Outer whorl of leaves wither and droop with yellowing and browning. The outer whorl of leaves remaining suspended vertically around the stem for a long time to form a skirt of dead leaves around the trunk.  Leaf petioles break or buckle very close to their bases. <br><br> Successively produced leaves are smaller and the crown is reduced to a mere handful of short erect yellow leaves. Apex of the trunk tapers. Drooped leaves fall off one by one leaving only a few smaller leaves at the apex. Rotting of the basal portion of the stem is very characteristic. Brittle bark often gets peeled off in flakes leaving open cracks and crevices. <br><br>Bleeding of reddish brown viscous fluid with the decayed tissues beneath. It is restricted to basal portion of the stem (0.1-1.5 m) from the base. The internal tissues are discoloured, disintegrated and emitting a bad smell. Bole decays rapidly resulting in the formation of large cavities. <br><br>Bracket shaped shiny waxy brown frutification of the fungus at the base of the trunk after the death of the palm. (C.O: Ganoderma lucidum, Ganoderma applanatum and G. boninense).<br><br><b>Management </b><br><br>Practice growing banana as intercrop in coconut. Apply neem cake containing Trichoderma @ 5 kg / palm/ year.  Apply recommended dose of organic manures. Avoid flood irrigation and follow drip irrigation. Practice clean cultivation and burn off diseased plant pests. <br><br>Isolate the affected palm from the healthy ones by digging a trench of 1 meter deep and 50 cm wide at 2 meter away from the bole of the infected palm. Root feeding with Tridemorph 80 EC (5 ml in 100 ml of water) or Hexaconazole 5 EC (3 ml in 100 ml water) or Propiconazole 25 EC (3 ml in 100 ml water) once in 3 months. <br><br>Drench the basin with 25 litre of Tridemorph 80 EC (1 ml / litre of water) or Hexaconazole 5 EC (1 ml / litre of water) or Propiconazole 25 EC (1 ml / litre of water) once in four months. <br><br>

<b>Root (wilt) disease<br><br>Symptom </b><br><br> The characteristic and earliest diagnostic symptom is the abnormal inward bending of leaflets termed as ribbing or flaccidity. Flaccidity of leaves of the central and outer whorls is the earliest consistent symptom irrespective of the age of the palm or the soil type. <br><br>Whole frond develops a cup like appearance. Foliar yellowing and marginal necrosis of leaflets of the outer whorls of leaves are also noticed. In seedling and juvenile palms, yellowing of foliage is not common and flaccidity is the only evident symptom. Leaves produced subsequently become smaller and thinner. <br><br>Paling of the younger leaves and stunting of the crown due to the reduction in number and size of the leaves is also observed. There is deterioration and decay of roots and rootlets from tip backwards and reduction in regeneration of fresh roots. Root cortex turn brown and dries up in flakes. Drying up of the spathes and necrosis of spikelets from tip downward in unopened inflorescence. <br><br>Inflorescence necrosis, production of little or no female flowers, pollen sterility and shedding of immature nuts and buttons are also seen. Production of poor quality nut / copra, thinner husk, less firm shell, weaker fibres, uneven thickness of kernel are the other symptoms of the disease. (C.O: Phytoplasma, Vectors: Lace wing bug - Stephanitis typicus, Plant hopper - Proutista moesta).<br><br><b>Management </b><br><br> Add organic manures (cattle or green manure) @ 50 kg per palm per year; lime: 1 kg per palm per year; and MgO or MgSO4 (Magnesite / Magnesium source): 100 gram per plant per year (in Onattukara region: 500 gram). <br><br>Grow green manure crops like sunhemp, sesbania, cowpea, calapagonium etc. in the coconut basin and incorporate in situ. Adopt mixed farming by raising fodder crops in the interspaces and maintaining milch cows. Mixed cropping with cocoa and intercropping with tapioca, yams and elephant foot yam. Under rainfed conditions apply fertilizers in 2 splits, 1/3 at the time of south-west monsoon and 2/3rd before the north-east monsoon. <br><br>Under irrigated conditions apply fertilizers in three equal splits during April-May, August-September and December-January. Apply fertilizers and manures in 10 cm deep circular basins at a radius of 2m from the bole of the palm. Desilt the channel and strengthen the bunds during summer months when the crop is grown under the bund and channel system. Adopt strictly all the prescribed prophylactic measures against leaf rot disease, red palm weevil, rhinoceros beetle etc. <br><br>Initial stage of the disease, spray the crown and drench the basin with 500 ppm tetracycline (5 ml/10 liter of water). In heavily disease affected tracts rougue out all severely affected uneconomic adult palms yielding less than 10 nuts per year and all diseased palms in the pre-bearing age and replant with disease tolerant like CGD varieties / high yielding hybrids like Chandrasankara and CGD X WCT. <br><br>

<b>Mahali <br><br>
Symptom </b><br><br> Female flowers and immature nuts rot and shed especially during rainy season. Nuts of 2-5 months old are highly susceptible. Water soaked dark green lesions appear, usually near the fruit stalk of immature nuts, which later turn brown and become irregular in shape. <br><br>Lesions spread on the husk and endosperm resulting in their discolouration and rotting. Nuts fall prematurely. Pluffy white mycelial growth forms on the fallen nuts or buttons. Water soaked lesions on the inflorescence and rachis result in rotting and drying of inflorescence and rachis. (C.O: Phytophthora palmivora and Phytophthora katsurae).<br><br><b>Management </b><br><br>Spray Bordeaux mixture (1%) or Copper Oxychloride 50 WP (3 gram/litre of water) on bunches and crown during monsoon and subsequently twice at 40 days interval along with stickers as prophylatic measure in disease prone area. Collect and destroy the fallen nuts. <br><br>Provide proper drainage. Regular manuring and proper cultural practices reduce the disease incidence. In severely affected diseased garden, spray Potassium phosphonate 50 SC (4 ml / litre of water) or Metalaxyl + Mancozeb 80 WP or Fosetyl - Al (2 gram/litre of water) at 10-14 days interval.<br><br>

<b>Leaf blight or Grey leaf spot<br><br>Symptom </b><br><br> Palms of 20-40 year old are highly susceptible. Symptom appears on the leaflets of mature leaves of the outer whorls of palm.  Yellowish brown oval spots of 1-5 cm long with grey brown margins appear on leaflets. The centre of the spots become greyish white, while the brown colour of the margins deepens. <br><br>Many spots coalesce to form larger irregular necrotic patches causing extensive leaf blight. The fruiting bodies (acervuli) of the fungus appear as black minute dots / specks.  In advanced stages, the tips and margins of the leaflets dry and shrivel giving a burnt appearance. Premature shedding of leaves and reduction in the number of leaves prolong the prebearing age of young palms. (C.O.: Pestalotia palmarum).<br><br><b>Management </b><br><br>Remove severely affected older leaves and burn it. Spray the crown with Bordeaux mixture (1%) or Propiconazole 25 EC (2 ml / litre of water). Apply higher dose of potash (25% extra) along with recommended dose of NPK. Apply increased dose of farmyard manure and composted coir pith (100 kg / palm / year).<br><br>

<b>Anthracnose and leaf blight<br><br>Symptom </b><br><br> Affect palms of all ages especially on outer whorls of mature leaves. Burnt or dried appearance of outer whorls of leaves is the characteristic symptom. Reddish brown oval to irregular sunken lesions with dark brown margin develop on leaves. <br><br>Salmon or reddish brown fruitification of the fungus as dots appears on the affected leaves. Lesions coalesce resulting in leaf blight. Disease progress to mid whorl of leaves causing premature drying and falling of leaves. (C.O: Colletotrichum gloeosporioides). <br><br><b>Management </b><br><br>Remove and destroy severely affected leaves. Spray 1% Bordeaux mixture or Mancozeb 75 WP (4 gram/litre of water) on outer and mid whorls of leaves at 45 days intervals. In severe case, spray Hexaconazole 5 EC (1.5 ml / litre of water) or Propiconazole 25 EC (1.5 ml / litre of water) at monthly interval.<br><br>

<b>Mid whorl yellowing / Quick yellow declining<br><br>Symptom </b><br><br> Affects palms of all ages and spread rapidly. Affected palms die within months (4-10 months). Lower and mid whorl leaves exhibit yellowing which subsequently spreads to inner whorls leaving the spindle leaf. The whole foliage becomes yellow and necrotic within months. <br><br>Developing and opened inflorescence, rachis and flowers become black.  Female flowers are severely reduced. All nuts fall prematurely. Basal regions of leaves rot resulting in drooping and falling of leaves in quick succession. Sometimes leaves show bronzing and fall off in quick succession without hanging around. Spear leaves and growing point rots resulting in the death of the palms. (C.O: Phytoplasma, Plant hoppers – Myndus crudus). <br><br><b>Management </b><br><br>Remove and destroy diseased palms. Grow resistant variety – Malayan Yellow Dwarf. Add organic manures (cattle or green manure) @ 50 kg per palm per year. Lime: 1 kg per palm per year and MgO (Magnesite Magnesium source) : 100g (In Onattukara region: 500g). <br><br>Grow green manure crops like sunhemp, sesbania, cowpea, calapagonium etc in the coconut basin and incorporate in situ. Adopt mixed farming by raising fodder crops in the interspaces and maintaining milch cows. Mixed cropping with cocoa and intercropping with tapioca, yams and elephant foot yam. Under rainfed conditions apply fertilizers in 2 splits, 1/3 at the time of south-west monsoon and 2/3rd before the north-east monsoon. <br><br>Under irrigated conditions apply fertilizers in three equal splits during April-May, August-September and December-January. Apply fertilizers and manures in 10 cm deep circular basins at a radius of 2m from the bole of the palm. Desilt the channel and strengthen the bunds during summer months when the crop is grown under the bund and channel system. <br><br>Adopt strictly all the prescribed prophylactic measures against leaf rot disease, red palm weevil, rhinoceros beetle etc. Initial stage of the disease, spray the crown and drench the basin with 500 ppm tetracycline. Remove and destroy all severely infected palms. <br><br>

<b>Inflorescence blight and Nut fall<br><br>Symptom </b><br><br> Serious disease after monsoon and during summer. Sunken black or dark brown lesions develop on rachis. Lesions coalesce resulting in drying of rachis from tip downward. Inflorescence drys extensively resulting in severe button shedding and immature nut fall. <br><br>Sunken dark grey, brown or black lesions with black to dark brown margins develop anywhere on the soft portion of immature nuts. Lesions enlarge to irregular form and coalesce to cover larger parts of the nuts. Dark brown or salmon coloured fruiting bodies of the fungus appear on affected parts. <br><br>Longitudinal ruptures develop on the affected fruits, allowing the fungus and other organisms to enter and causing rotting of mesocarp, shell and endosperm. (C.O.: Colletotrichum gloeosporioides, Gloeosporium spp.).<br><br><b>Management </b><br><br>Remove and destroy dried inflorescence and fallen buttons and nuts. Spray 1% Bordeaux mixture or Mancozeb 75 WP (4 gram/litre of water) on inflorescence and also on developing buttons and nuts as prophylactic measure at 45 days interval. <br><br>

<b>Botryodiplodia nut fall<br><br>Symptom </b><br><br> Occurs during summer months and affects nuts of all stages. Disease appears as black extensive patches at the stalk end of the fruit. Later these black patches progresses to cover the major portion or entire nuts without definite margins. <br><br>Black fruiting bodies of the fungus seen as dots on affected nuts and rotting of nuts. Nuts rot and shed prematurely. (C.O: Botryodiplodia theobromae (Lasiodiplodia theobromae)).<br><br><b>Management </b><br><br>Remove and destroy dried inflorescence, fallen button and nuts. Spray 1% Bordeaux mixture or Mancozeb 75 WP (4 gram/litre of water) on inflorescence and also on developing buttons and nuts as prophylactic measure at 45 days interval. <br><br>In diseased gardens, spray the inflorescence and nuts with Hexaconazole 5 EC (1.5 ml / litre of water) or Propiconazole 25 EC (1.5 ml / litre of water) after harvesting the mature nuts.<br><br>

<b>Sooty mould<br><br>Symptom </b><br><br> Sooty moulds are fungi which cover leaves, stems and twigs with a black sticky substance. They do not infect plants but grow on surfaces where honeydew deposits accumulate. These honey dew is secreted by insects like aphids, scale, mealy bugs and white flies. <br><br>As a result, the light penetration and photosynthetic activity of the plant get reduced. Further, it also causes early senescence of the coated leaves. (C.O: Capnodium sp., Meliola sp.).<br><br><b>Management </b><br><br>Control of the insects will remove the source of the honeydew. Spray Dimethoate 30 EC (1.5 ml / litre of water) to control insects.  Cut and destroy the affected leaves. <br><br>Spray starch solution to remove sooty moulds. The required concentration can be prepared by boiling 1 kg maida or starch with 5 litre of water. After cooling, dilute the solution with 20 litre of water. The starch solution on drying will form flakes which carry the fungus also. Spray Bordeaux mixture 1 %. <br><br>
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	<b>Damping off / Collar rot<br><br>Symptom </b><br><br> The collar region near soil level is infected leading the rotting of tissue and death of seedlings. (C.O.: Rhizactonia solani).<br><br><b>Management </b><br><br>Ensure proper drainage. Drench soil with Copper oxychloride 50 WP (2 gram/litre of water) or Copper hydroxide 77 WP (1.5 gram/litre of water).<br><br>

<b>Brown leaf spot<br><br>Symptom </b><br><br> The spots are brown with grey center and a yellow hallo. Over time, the spots may combine or enlarge. The affected leaves become yellow and drop prematurely. On berries dark blotches are developed which make them shrink and drop. (C.O.: Cercospora coffeicola).<br><br><b>Management </b><br><br>Provide enough shade. Spray Bordeaux mixture (0.5 %).<br><br>

<b>Die back / Anthracnose<br><br>Symptom </b><br><br> Anthracnose is a very important disease of coffee. It affects leaves, twigs as well as berries. It causes three different types of symptoms - twig dieback, brown blight of ripening cherries and leaf necrosis. <br><br>On leaves circular to grayish spots of 2-3 cm in diameter are formed. On berries small dark coloured sunken spots are farmed. Beans become brown and rotted. On twigs, die back occurs. (C.O: Collectorichum coffeanum).<br><br><b>Management </b><br><br>Prune off badly affected branches in February-March and destroy them. Spray Bordeaux mixture (0.5 %) or Mancozeb 75 WP (3 gram/litre of water).<br><br>

<b>Rust<br><br>Symptom </b><br><br> The disease starts as raised orange brown spots on the leaf and stem surface. As the pustule matures, the spore masses become brown to black.  The symptoms are seen mostly on the underside of the leaves. Plants with severe rust infection may appear stunted, chlorotic, or discolored. <br><br>Severe infection results in complete defoliation. Cool temperature and high relative humidity favors disease development.  (C.O: Hemileia vastatrix).<br><br><b>Management </b><br><br>Collection and destruction of diseased leaves. Grow S 238, S 395 resistant varieties. Prophylatic spraying of Bordeaux mixture (0.5 %) or Copper oxychloride 50 WP (2 gram/litre of water) in May, July-August and September-October respectively as a prophylactic measure. <br><br> In severe case, spray Hexaconazole 5 EC or Propiconazole 25 EC (1 ml / litre of water) or Bitertanol 25 WP (1 gram/litre of water) or Triadimefon 25 WP (1 gram/litre of water). <br><br>

<b>Black rot <br><br>Symptom </b><br><br> The black rot pathogen infects leaves, developing berries and young shoots. The most striking symptoms are blackening and rotting of the infected leaves, developing berries and young twigs. On green berries the characteristic blackening starts from a side and spreads gradually in a narrow band. <br><br>Affected leaves get detached from branches and hang down by means of slimy fungal strands. Defoliation and berry drop from the infected branches occur in advanced stage of disease.<br><br><b>Management </b><br><br>Thinning of the overhead shade in the endemic blocks of black rot before the onset of monsoon. Centering and handling of the bushes by removing cris-cross branches (six inches radius from main stem), dead and dry branches, suckers and dried leaves of the shade trees fallen on the canopy of the coffee bush before imposing pre-monsoon spray. Remove and destroy the affected leaves and berries in the initial stage under wet conditions. <br><br>Adequate coverage with Bordeaux mixture (0.5% - 50 g copper sulphate + 50 g lime in 10 litre of water) on both surfaces of leaves and also on to the developing berries just before the onset of monsoon and also during the monsoon (end of July or early August), or Spraying the endemic blocks with Carbendazim 50 WP (1 gram/litre of water) or Hexaconazole 5 EC (1 ml / litre of water) or Propiconazole 25 EC (1 ml / litre of water) just before the onset of monsoon and also during break in monsoon (45 days after the first spray). <br><br>
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	<b>Stem wet rot/Spear rot<br><br>Symptom </b><br><br> Sudden death of spear leaves including the young expanded fronds surrounding the spear occurs. Remaining fronds show yellowish discoloration and then rapidly wither and die. Some times, the older leaves die first and the symptoms progress to the younger fronds. <br><br>The affected palm usually will have a cavity of variable size filled with rotten fibrous mass at the centre in basal portion of the stem. Rotting mass will be generally bright yellowish in colour. At the base of the stem, it is fibrous, usually black in colour and slightly wet. In case of suspected palms for confirmation of the disease, a sharp iron rod may be pierced into the stem base, which gives out some liquid. If the liquid gives putrified smell, the palm is infected. (C.O.: Erwinia spp.) <br><br><b>Management </b><br><br> Removal of infected portion and protective spray with Carbendazim 50 WP (1 gram/litre of water). Improvement in agronomic practices, providing drainage, avoiding flooding of the field. Never use copper fungicides for the management of oil palm diseases because of its phytotoxicity to leaves and seedlings leading to copper burn (scorching).<br><br>

<b>Bud rot <br><br>Symptom </b><br><br> Yellowing of the spear leaves, which subsequently turn brown. Affected spear bends at the base and seen hanging down on the crown. The basal tissues of the spear completely get rotted; as a result it collapses and can be easily pulled out. The rotten tissues emit offensive odour. <br><br> Continuous and unchecked rotting leads to total destruction of meristem and ultimately death of the palm. Often, the disease becomes rampant during the monsoon season when the inoculum builds up reaches high. Palms of all ages are prone to this disease. (C.O.: Phytophthora palmivora)<br><br><b>Management </b><br><br> The affected crown should be removed and destroyed. Spray and spray drench the crown with Potassium phosphonate 50 SC (4 ml / litre of water) or or Fosetyl - Al (2 gram/litre of water) or  Metalaxyl + Mancozeb 80 WP (2 gram/litre of water) or Carbendazim 50 WP (1 gram/litre of water).<br><br>

<b>Basal stem rot<br><br>Symptom </b><br><br> The disease is characterized by withering, yellowing and orange discoloration of the leaves followed by necrosis on one side of older fronds. Desicated fronds drop off, break at some point along the rachis. Appearance of light brown lesions/rotting of the bole at the stem base are other characteristic symptoms. <br><br>The affected palms appear suffering from malnutrition. The disease produces dry rot of internal tissues at the base of trunk. The roots become friable and disintegrate easily. The internal tissues turn into dry and powdery mass. (C.O.: Ganoderma boninense and G. lucidum)<br><br><b>Management </b><br><br> Removal and destruction of diseased palms. Apply 5 kg of Neem cake per year per tree. Root feeding with Hexaconazole 5 EC (5 ml / 100 ml of water) or Aureofungin sol (2 gram in 100 ml of water) per tree per year. <br><br>By the time foliar symptoms are visible, more than 50% of the basal stem tissues get affected. Spread of the disease can be checked by field sanitation and measures like uprooting of the diseased palm, excavation of root system and burning in situ.<br><br>

<b>Anthracnose<br><br>Symptom </b><br><br> This disease occurs in the nursery. The symptoms are regular or irregular brown to black leaf blotches surrounded by yellow halos, which develop along the margin, centre or tip of the leaves. It causes heavy seedling loss. (C.O: Botryodiplodia palmarum).<br><br><b>Management </b><br><br>The disease can be controlled by spraying Mancozeb 75 WP (3 gram/litre of water) or Captan 50 WP at the rate of (2 gram/litre of water). Copper fungicides should not be used because of the extreme susceptibility of oil palm seedlings to copper burn (scorching).<br><br>

<b>Bunch rot<br><br>Symptom </b><br><br> During the early stages of infection, strands of mycelium can be seen spreading over the bunch surface. Mycelium development is profuse particularly at the back of the bunch. In the later stage, the mycelium grows over the fruit surface and penetrates into the mesocarp. <br><br>The infected bunch becomes completely rotten and unfit for harvest. Retention of the affected bunches on palm favours faster spread to the other healthy bunches on the palm. (C.O. : Marasmius palmivora)<br><br><b>Management </b><br><br>Crown cleaning by means of removing the dead inflorescences, bunch stalks, aborted bunches etc. before the onset of monsoon helps in reducing the inoculum buildup and harboring of pathogen. <br><br> To check the spread of the disease and to eradicate the inoculum, crowns of the infected palms should be thoroughly cleaned and sprayed with Carbendazim 50 WP (2 gram/litre of water). <br><br>
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	<b>Abnormal leaf fall <br><br>Symptom </b><br><br> Abnormal leaf fall occurs during June-August, while general leaf fall occurs during December-January. The petiole exhibit sunken spot. On the petioles, water-soaked lesions which are dark brown or in various shades of black colour appear with a drop of latex coagulated in the middle. <br><br> On leaves dull grey, circular spots appear which enlarge and become irregular. Affected fruits rot. Leaves shed prematurely either green or after turning coppery red. Heavy defoliation may lead to considerable loss of crop and die-back of terminal twigs. The affected leaf form a thick carpet of rotting foliage which emits bad smell. <br><br>Prolonged wet weather coupled with humid atmospheric conditions favour the disease. (C.O: Phytophthora palmivora and P. nicotianae var. parasitica).<br><br><b>Management </b><br><br>Remove and destroy all infected plant parts. Prophylactic spraying of the foliage prior to the onset of south west monsoon with (1) Bordeaux mixture 1% using high volume sprayers or (2) Oil-based copper oxychloride dispersed in diluent spray oil (8 kg of oil based copper oxychloride in 40 litre of agricultural spray oil) employing either low volume micron sprayer from the ground or through aerial application using helicopters.  <br><br>Spraying should be done as close to the monsoon as possible. Clones like RRII 105, PB 217, GT 1 and GL 1 are tolerant to this disease.<br><br>

<b>Leaf spot<br><br>Symptom </b><br><br> The main symptom of this disease is development of spots on foliage. The size, shape, colour and form of the leaf spot vary in accordance with the causal organisms. In rubber the spots have a papery white center surrounded by a brown ring and yellow halo. <br><br>There are also necrotic spots with dark brown margins and pale centre. Short hole occur in some cases. Over time, the spots may combine or enlarge. The affected leaves become yellow and drop prematurely. (C.O.: Corynespora cassicola, Glomerella cingulata, Drechslera heveae (Helminthosporium heveae)).<br><br><b>Management </b><br><br>Spray Bordeaux mixture (1%) or or Copper oxychloride 50 WP (2 gram/litre of water) or Mancozeb 75 WP (3 gram/litre of water).<br><br>

<b>Secondary leaf fall <br><br>Symptom </b><br><br> Numerous minute circular brown spots appear on leaves which turn into grey spots with brown margin and yellow halo. Concentric striations are also formed in the lesions, later fall off leaving the shot hole symptoms, leading to shriveling of leaves and defoliation. <br><br>Even a single leaf spot causes defoliation. The spots coaleses and dry up. In the severe form of disease, a characteristic browning and blackening of veins forming a 'fish-borne' or 'railway track' like infection is noticed. Infection on midrib and veins leads to leaf blight. Infection on leaf petiole also causes defoliation and finally to die-back. <br><br>Leaves crinkle and shed prematurely. Green pods which are affected become rotted. (C.O.: Corynespora cassicola).<br><br><b>Management </b><br><br>Spray Bordeaux mixture (1%) or or Copper oxychloride 50 WP (2 gram/litre of water) or Mancozeb 75 WP (3 gram/litre of water).<br><br>

<b>Powdery mildew<br><br>Symptom </b><br><br> The disease is noticed on newly formed tender flush during the refoliation period of January to March. Cloudy days with light rains and/or misty nights with dew formation during refoliation favour serious disease outbreaks. Tender leaves with ashy coating of fungal hyphae, mycelium and spores curl, crinkle, and edges roll inwards and fall, leaving the petioles attached to the twigs like a broom-stick. <br><br> After a few days, the petioles also fall.  Die-back of twigs follows. On older leaves, white patches later causing necrotic spots reduce photosynthetic efficiency appears.  Infected flowers and tender fruits are shed, affecting seed production. (C.O.: Oidium heveae).<br><br><b>Management </b><br><br>Maintain proper health of the plant. Sulphur dusting during the refoliation period commencing from bud break in about 10 % of the trees, giving 3 to 5 rounds at weekly to fortnightly interval using 11 to 14 kg 325-mesh fine sulphur dust per round per hectare.  <br><br>Sulphur mixed with an inert material like Talc (70:30) is commonly used.  Carbendazim 50 WP (1 gram/litre of water) spraying is more effective than wettable sulphur in nurseries and young rubber.  Alternate use of Carbendazim and wettable sulphur is recommended to avoid resistance problem. For efficiency, dusting may be carried out in the early morning hours when the leaves are moist and the atmosphere calm.  <br><br>Power dusters like Skoda Micro spray power 400 or Aspee Turblow tree duster could be used for sulphur dusting.Clones PB 86, GT 1, GL1, PR 107, PB 5/139, RRIM 703, RRII 208 and PB 310 show tolerance.<br><br>

<b>Pink disease <br><br>Symptom </b><br><br> Prevelent in wet areas immediately after monsoon. Plants in the age group of 2 to 12 years are more susceptible. Young twigs and branches are mostly affected. Main seat of infection is usually the forking region.  White or pink coloured cobweb mycelial growth on the bark surface with streaks of latex oozing out from the lesions is the characteristic symptoms.  <br><br>Rotting, drying up and cracking of the affected bark follow. Sprouts develop from below the affected portion.  As the infection progresses, small cushion-like structures called 'pustules' which are light pink in colour are seen erupting in parallel lines all over the affected bark through the cracks in the bark. <br><br>Orange-red or pink pustules containing hyaline and single celled necator spores are then formed on the upper surface of the affected bark which in turn helps in the rapid spread of the disease. This pink encrustation on the affected bark/wood gives the disease its name. <br><br> The distal portion of branches dry and dried leaves stick to the dead branches. If the infection in not recognized early the plant is killed after the rainy season. (C.O.: Corticium salminicolor).<br><br><b>Management </b><br><br>Frequent tree inspection during June to October for detecting infection and application of Bordeaux paste in early stage on infected part and up to 30 cm above and below. In advanced cases, Bordeaux paste may be initially applied and then the affected portion scraped to remove mycelium and decayed bark, followed by a second Bordeaux paste application. <br><br>Dried branches should be pruned after disinfection. Hexaconazole 5 EC (5 ml / kg of rubber kote) or Propiconazole 25 EC (5 ml / kg of rubber kote) or Thiram 75 WP (10 gram in 1 kg of rubber kote) is very effective as rainwash is prevented.<br><br>

<b>Brown root disease <br><br>Symptom </b><br><br> Retardation in growth and a general yellowish discolouration of the foliage.  Affected roots when examined show a thick encrustation of soil, sand and fungal hyphae cemented to the root and brown lines in the affected roots.  <br><br>The affected tap root becomes rotted and the entire tree is killed. Infection is noticed on young nursery plants also. (C.O: Fomes noxius or Phellinus noxius).<br><br><b>Management </b><br><br>Remove and destroy infected trees. Apply lime @ 2.5t/ha. In the area of dead tree, apply additional dose of lime @ 25 kg / dead tree. Open up the root system.  Completely killed and dried roots may be traced, pruned off and burnt along with any rotting stump in the immediate vicinity. <br><br>The healthy roots should be washed with Hexaconazole 5 EC (5 ml / litre of water) or Propiconazole 25 EC (5 ml / litre of water) solution (Provisional recommendation). When the fungicide dries up, a thin coating with a wound dressing compound may be given.  Refill the soil and drench the base with fungicide solution. The dried up plants may be uprooted, root traced, collected and destroyed.  <br><br>
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	<b>Blister blight <br><br>Symptom </b><br><br> Small, pinhole size spots are initially seen on young leaves less than a month old. As the leaves develop, the spots become transparent, larger, and light brown. After about 7 days, the lower leaf surface develops blister like symptoms, with dark green, water-soaked zones surrounding the blisters. <br><br>Following release of the fungal spores, the blister becomes white and velvety. Subsequently the blister turns brown, and young infected stems become bent and distorted and may break off or die. Concave transluscent yellow lesions develop on upper surface of the leaf. The leaf yield is reduced and vigor of the tea bush is affected. (C.O.: Exobasidium vexans).<br><br><b>Management </b><br><br>Removal and destruction of the affected portion. Spraying with Copper Oxychloride 50 WP (2.5 gram/litre of water) is effective. Spraying with systemic fungicides like Bitertanol 25 WP (1 gram/litre of water) or Triadimefon 25 WP (1 gram/litre of water) at weekly interval is also effective.<br><br>

<b>Red rust<br><br>Symptom </b><br><br> Orange yellow, circular velvetty patches appear on upper surface of leaves. The spots become brown and dry up. When it affects the given stem it hardens prematurely. Rainy season is best suited for propagation of algae. (C.O: Cephaleurus mycoidea)<br><br><b>Management </b><br><br>Remove infected portions. Spray Copper oxychloride 50 WP (2.5 gram/litre of water).<br><br>

<b>Black rot<br><br>Symptom </b><br><br> Small dark brown irregular spots appear on leaf. They coalesce to produce a dark brown patch which eventually covers the whole leaf and drop off. Before the leaf turns black, the lower surface of the affected leaf assumes a white powdery appearance. <br><br> The disease develops rapidly when temperature is high and air is humid. At the beginning of rainfall they germinate and produce hyphae which start fresh infection. (C.O.: Corticium invisum and C. theae). <br><br><b>Management </b><br><br>Prune and destroy all affected branches and dried leaves. Spray Copper oxychloride 50 WP (2.5 gram/litre of water).<br><br>

<b>Black root rot<br><br>Symptom </b><br><br> The fungus infection starts from the dead heaped leaves. From there it spreads to roots region of tea bushes. When bark is removed star like growth of mycelium can be seen. <br><br>At the surface of the soil, the mycelium surrounds the stem and kills the bark for the length of 7.5 – 10.0 cm. A swollen ring of tissue is formed round the stem above the dead patch. The disease is spread by wind. (C.O.: Rosellina arcuata).<br><br><b>Management </b><br><br>Remove and distroy infected plant. Follow clean cultivation. Dig a trench around the infected bush to provide sunlight in the trench which prevents the spread of mycelium.<br><br>
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	<b>Apple scab <br><br>Symptom </b><br><br> Apple scab affects both leaves and fruits. Scattered, circular brown or olive-green spots appear on the undersurface of leaves and on fruit- spurs. Initially the lesions cover a large portion of the leaf leading to premature yellowing of leaves, defoliation and fruit drop. <br><br>Early in the season, these spots often develop around blossom end (calyx end) of the fruit and later they are found anywhere on the fruit surface. Cracks often develop in the scabbed areas, which allow the entry of other pathogens, causing fruit rot either in the field, or in storage. (C.O.: Venturia inaequalis).<br><br><b>Management </b><br><br>Infected spurs and cankers should be pruned during summer. Affected fruits whether on trees or fallen on the ground should be collected and buried in the soil. Diseased mummies should be ploughed into the soil. <br><br>

<b>Powdery mildew<br><br>Symptom </b><br><br> Small patches of white powdery growth appear on upper side of leaves. In severe case the symptom appear on both the sides. Twigs are also infected. Affected leaves fall off in severe infection. Fruit buds are also affected and deformed or remain small. (C.O.: Podosphaera leucotricha).<br><br><b>Management </b><br><br>Spray Dinocap 48 EC (2 ml / litre of water) <br><br>

<b>Fire blight <br><br>Symptom </b><br><br> This disease is caused by a bacterium. The symptoms are seen as distinct fire like appearance on infected plant parts. New shoots are highly susceptible to infection. <br><br>The shoot tips wilt and droop without browning. Secretion of golden coloured bacterial ooze is seen on the stem. In fruits, necrotic spots and oozing lesions are observed on the outer surface of the fruit. (C.O: Erwinia amylovora).<br><br><b>Management </b><br><br> The affected leaves and young plants; and other collateral host plants should be collected and burnt immediately on observing the incidence of fire blight. Spraying of Streptomycin sulphate (2.50-5 gram/10 litre of water) can control the disease.<br><br>

<b>Soft rot<br><br>Symptom </b><br><br> Young spots start from stem end of the fruit as light brown watery rot. As the fruit ripens, area of the rotting increases and skin becomes wrinkled. A peculiar musty odour is emitted. <br><br>Under humid condition a bluish green sporulating fungal growth appears. Infection take place by wounds in the skin caused by insects and during handing in storage and transport. (C.O.: Penicillium expansum).<br><br><b>Management </b><br><br>Careful handling of fruits without causing any wounds. Dipping the fruits in aureofunginsol (5 ml / 10 litre of water) for 20 minutes gives best control. <br><br>

<b>Bitter rot<br><br>Symptom </b><br><br> Faint, light brown discolouration beneath the skin develops. The discolouration expands in a cone shape. The circular, rough lesions become depressed. The lesion size increases and covers entire areas of fruits. <br><br>Dingy black dots appear beneath the cuticle which gives rise to acervuli. Pink masses of spores are found arranged in defined rings. (C.O: Glomerella cingulata).<br><br><b>Management </b><br><br> Spray Mancozeb 75 WP (3 gram/litre of water) in the field and also in storage.<br><br>
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Banana
	<b>Sigatoka leaf spot<br><br>Symptom </b><br><br> Initial symptoms appear in the form of pale yellow/dark brown/black streaks running parallel to veins, or light yellowish spots especially on lower leaves. These streaks enlarge to form characteristic oval or oblong spots with greyish brown centre and dark brownish to black margin with yellow halo. <br><br>Most often, many of yellow streaks result in premature yellowing and drooping of leaves. The spots on lower leaves of young plants are dark brown and oval to circular. Centre of the spots dries out, becoming light grey margined by narrow dark brown or black border. In severe cases, numerous spots coalesce, killing large parts of the leaf giving a scorched appearance. <br><br>The petiole of the affected leaf collapse and the leaves hang down from the pseudostem. Unfolded heart leaf and 2-3 youngest open leaves usually do not show symptoms. The bunch produced will be small and never matures. Conditions favouring mass infection are most common during the rainy season with temperature above 21°C. (C.O.: Cercospora musae). <br><br><b>Management </b><br><br> Remove and destroy severely infected and completely dried leaves. Spray Bordeaux mixture (1%) or Mancozeb 75 WP (3 gram/litre of water) along with stickers 4-5 times at 2-3 weeks interval as prophylactic measure. <br><br>Power oil (mineral oil) 1% (10 ml / litre of water) emulsion is also effective in controlling the disease. Improve drainage, adopt weed control and proper spacing, and remove excess suckers. In diseased field, spray Hexaconazole 5 EC (1 ml / litre of water) or Propiconazole 25 EC (1 ml / litre of water) or Thiophanate Methyl 75 WP (1 gram/litre of water) or Carbendazim 50 WP (1 gram/litre of water) at fortnightly intervals after adding stickers. <br><br> Subsequently, drench soil with Hexaconazole 5 EC EC (1 ml / litre of water) or Propiconazole 25 EC (1 ml / litre of water). Oil based formulations of Copper Oxychloride 50 WP (2 gram/litre of agricultural spray oil) is also very effective.<br><br>

<b>Anthracnose or fruit rot <br><br>Symptom </b><br><br> The disease attacks banana plants at all stages of growth. Disease attacks the flowers, skin of fruits and distal ends of banana heads. The symptoms appear as large brown sunken patches covered with a crimson growth of the fungus. The diseased fruit turns black and the fruit is shriveled. (C.O: Gloeosporium musae).<br><br><b>Management </b><br><br> Avoid wounds on banana bunches / fruits. Spray Carbendazim 50 WP (1 gram/litre of water) or Mancozeb 75 WP (3 gram /litre of water). <br><br>

<b>Cigar end tip rot <br><br>Symptom </b><br><br> A black necrosis spread from the perianth into the tip of immature fingers. The rotted portion of the banana finger dries, become ash coloured and tends to adhere to fruits (appears similar to the ash of a cigar). (C.O: Verticillium theobromae, Trachsphaera fructigena and Gloeosporium musarum).<br><br><b>Management </b><br><br> Removal of pistil and perianth by hand 8-10 days after bunch formation and spraying the bunch with Mancozeb 75 WP (3 gram/litre of water) or Thiophanate Methyl 75 WP (1 gram/litre of water) or Carbendazim 50 WP (1 gram/litre of water) controls the disease effectively. <br><br>Minimising bruising; prompt cooling of fruits to 14 degree Celcius; proper sanitation of handling facilities reduce the incidence of the disease in the cold storage.<br><br>

<b>Panama wilt or Fusarim wilt <br><br>Symptom </b><br><br> This is a soil-borne fungal disease and the pathogen gets entry through roots. It is most serious in poorly drained soil. Initial symptoms are yellowing of lower leaves, including leaf blades and petioles. The yellowing develops as a band along the margin and spreads towards the midrib. The leaves hang around the pseudostem and wither. <br><br>The spindle leaf often stands green and erect while all other leaves wither, become yellowish-orange, collapse around the pseudostem and die. In the pseudostem of the diseased plant, yellowish to reddish streaks are noted with intensification of colour towards the rhizome. The pseudostem soon gets surrounded by a number of daughter suckers, which are often not infected. <br><br> Dwarfing and stunting of young and old plants are often noticed. When an affected rhizome is cut transversely, reddish vascular strands appear as yellow, red or brown dots and streaks and are deeply stained to form a reddish brown ring. Typical vascular bundle discolouration is noticed in pseudostem and leaf sheath.  Roots show reddish discolouration and rot. <br><br>The infected pseudostem and rhizome emits a characteristic foul odour and the plant dies. Wilt is severe in poor soil with continuous cropping of banana. Warm soil temperature, poor drainage, light soils and high soil moisture are congenial for the spread of the disease. (C.O: Fusarium oxysporum f. sp. cubense). The fungus enters through the roots and entry is facilitated by root injury due to soil dwellers and the burrowing nematode, Rhadopholus similis. <br><br><b>Management </b><br><br> Grow resistant varieties like Giant Cavendish, Palayankodan, Robusta, Nendran etc. and avoid growing highly susceptible varieties like Gros Michel. Severely affected plants should be uprooted and burnt. Highly infected soil should not be replanted with banana at least for 3-4 years. <br><br> Use of disease-free suckers, tissue culture seedlings and resistant cultivars are recommended. Growing of paddy 1-2 time in banana field in every 3-5 years, use quick lime near the base of the plant, avoiding sunflower or sugarcane in crop rotation helps to reduce the disease incidence. Avoid any sort of root injury through intercultural operations or by nematode infestation. <br><br>Dipping of suckers in Carbendazim 50 WP (2 gram/litre of water) followed by bimonthly drenching starting from 4 months after planting is also recommended. Application of bioagents, such as, Trichoderma viride or Pseudomonas fluorescence in the soil is also effective. Drench the soil around the affected clumps with 1% Bordeaux mixture or Carbendazim 50 WP (2 gram/litre of water) or drench soil with Hexaconazole 5 EC (1 ml / litre of water) or Propiconazole 25 EC (1 ml / litre of water). Place 2-3 Carbendazim 50 WP capsules in rhizome and at the base of pseudostem.<br><br>

<b>Bacterial Wilt or Moko disease <br><br>Symptom </b><br><br> The young plants are affected severely. In the initial stages, the bacterial wilt is characterised by the yellowish discolouration of the inner leaf lamina close to the petiole. The leaf collapses near the junction of the lamina with the petiole. Within a week most of the leaves exhibit wilting symptoms. <br><br>The presence of yellow fingers in an otherwise green bunches often indicates the presence of moko disease. The pulp turns into a very characteristic dark brown colour. If the diseased suckers are planted, terminal leaf becomes necrotic and the plant dies. Infected young sword suckers show wilting and blackening. <br><br>Vascular discolouration ranging from pale yellow to dark brown or bluish black in the form of a ring is seen at the central part of the pseudostem, when it is cut transversely. Slimy drops of bacterial ooze which is greyish brown in colour appears at the transverse cut end of the pseudostem (C.O: Pseudomonas solanacearum (Ralstonia solanacearum). <br><br><b>Management </b><br><br> Eradicate/destroy infected clumps of suckers. Subsequently, disinfect the area with Bleaching powder (1 gram/litre of water) solution. Avoid furrow irrigation and follow basin irrigation. Disinfect the irrigation water with 0.1% bleaching powder (1 g / litre of water) solution. <br><br>Spread bleaching powder or 10 % fresh cow dung slurry (100 gram/litre of water) in the banana basin. Drench soil with 1% Bordeaux mixture or Copper oxychloride 50 WP (2 gram/litre of water). Use disease free planting material. Remove Heliconia spp. and other weeds from the field and nearby area. Disinfect implements and tools used in the field with bleaching powder or phenol. Provide better drainage. Leave soil fallow for 6 months, especially in summer. <br><br>Adopt crop rotation involving non-host crops for 12 months. Before planting, treat suckers with Copper oxychloride 50 WP (4 gram/litre of water) for 30 minutes. Drench soil with antibiotics like Streptomycin / Streptocycline 500 ppm (5 gram/10 litre of water).<br><br>

<b>Rhizome Rot<br><br>Symptom </b><br><br> Affected plants show discolouration and soft rotting of rhizomes and suckers. They have scanty roots with dark brown lesions and necrotic tips. Badly affected plants remain stunted with water-soaked, discoloured leaf sheath bases and yellow leaf blades which give scorched appearance. <br><br>Pockets of dark water soaked areas and cavities develop in the rhizome. Small sized fruits are produced which may fail to emerge from the shoot tip. Newly planted rhizomes rot and fail to sprout. On close examination, a soft blackened ring is seen on the pseudostem at the soil level. <br><br>The pseudostem tips over, breaking across the rotted portion, particularly at the ground level. The entire roots get blackended and rotted. (C.O.: Erwinia carotovora).<br><br><b>Management </b><br><br> Eradicate/destroy infected clumps of suckers. Subsequently, disinfect the area with Bleaching powder (1 gram/litre of water) solution. Avoid furrow irrigation and follow basin irrigation. Disinfect the irrigation water with 0.1% bleaching powder (1 g / litre of water) solution. <br><br> Spread bleaching powder or 10 % fresh cow dung slurry (100 gram/litre of water) in the banana basin. Drench soil with 1% Bordeaux mixture or Copper oxychloride 50 WP (2 gram/litre of water). Use disease free planting material. Remove Heliconia spp. and other weeds from the field and nearby area. Disinfect implements and tools used in the field with bleaching powder or phenol. <br><br>Provide better drainage. Leave soil fallow for 6 months, especially in summer. Adopt crop rotation involving non-host crops for 12 months. Before planting, treat suckers with Copper oxychloride 50 WP (4 gram/litre of water) for 30 minutes. Drench soil with antibiotics like Streptomycin / Streptocycline 500 ppm (5 gram/10 litre of water).<br><br>

<b>Banana bunchy top disease <br><br>Symptom </b><br><br> The disease is transmitted to the plant by the aphid vector Pentalonia nigronervosa. Dwarf bananas are very susceptible to this disease. Primary symptoms of the disease are seen when infected suckers are planted. Such infected suckers put forth narrow leaves, which are chlorotic and exhibit mosaic symptoms. <br><br>The affected leaves are britttle with their margins rolled upwards. Characteristic symptom of bunchy top disease is the presence of interrupted dark green streaks along the secondary veins of the lamina or the midrib of the petiole. The leaves become bunched together at the apex of the pseudostem to form a rosette or bunchy top. Subsequently produced leaves become smaller. <br><br>Finally leaf production stops and the diseased plants remain stunted and do not produce bunch of any commercial value. Newly produced suckers become infected, stunted and produce numerous thick, dark green necrotic leaves (C.O.: Banana Bunchy Top Virus (BBTV)).  <br><br><b>Management </b><br><br> Systematic eradication of the diseased plants, suckers and the clumps is very essential. Planting materials should not be collected from places affected by this disease. The aphid should be controlled by spraying Dimethoate 30 EC (1.5 ml / litre of water). <br><br>Plants adjacent to the healthy plants should also be sprayed. The affected plant should be killed with kerosene or herbicides such as 2, 4-D or 2, 4, 5-T. The rhizome should be dug out, cut into small pieces and sprayed again with herbicide so that no suckers can be produced which may harbour the virus. Avoid growing leguminous and cucurbitaceous vegetables as intercrop. Before planting, spread lemon grass in the pits.<br><br>Apply Carbosulfan 6G (15 gram/ plant) 20 days after planting around the rhizomes in soil for controlling vectors and subsequently in the leaf axils (5 gram Carbosulfan 6G) at 2 ½ months and 5 ½ months after planting.  <br><br>

<b>Banana streak mosaic disease  <br><br>Symptom </b><br><br> A prominent symptom exhibited by BSV is yellow streaking running parallel to the leaf and perpendicular to the leaf veins on the leaves, which becomes progressively necrotic producing a black streaked appearance in older leaves. Chlorotic to dark green streaks also appear on the midrib, petiole and pseudostem.  <br><br>Leaf gets reduced in size, becomes brittle and rolls upward with mosaic mottling. In severe case, newly formed leaves are represented by the midribs alone.  Affected plants seldom produce bunch. The virus is transmitted mostly through infected planting materials, though mealy bugs (Planococcus citri; Saccharicoccus sacchari). (Banana Streak Mosaic Virus)<br><br><b>Management </b><br><br> Systematic eradication of the diseased plants, suckers and the clumps is very essential. Planting materials should not be collected from places affected by this disease. The aphid should be controlled by spraying Dimethoate 30 EC (1.5 ml / litre of water). <br><br>Plants adjacent to the healthy plants should also be sprayed. The affected plant should be killed with kerosene or herbicides such as 2, 4-D or 2, 4, 5-T. The rhizome should be dug out, cut into small pieces and sprayed again with herbicide so that no suckers can be produced which may harbour the virus. Avoid growing leguminous and cucurbitaceous vegetables as intercrop. Before planting, spread lemon grass in the pits.<br><br>Apply Carbosulfan 6G (15 gram/ plant), 20 days after planting around the rhizomes in soil for controlling vectors and subsequently in the leaf axils (5 gram Carbosulfan 6G) at 2 ½ months and 5 ½ months after planting.<br><br>

<b>Banana bract mosaic disease (Kokkan)<br><br>Symptom </b><br><br> The symptoms appear as Reddish/pinkish streaks of few mm to 10 cm length appear on the pseudostem, petiole and midrib.  Later the pinkish streaks turn to dark brownish or blackish and become necrotic streaks which remain throughout the growth period.  Numerous reddish/pinkish streaks make the entire pseudostem reddish or pinkish. <br><br> Outermost leaf sheath will be more reddish or pinkish and it progress to the inner sheath as reddish or pinkish streaks.  The outer leaf sheaths detach from the pseudostem in succession and break at the base.  Lamina shows mosaic mottling and becomes brittle. Leaves produced will be gradually reduced in size with reddish or pinkish petiole and midrib. Leaves are arranged in both sides of the affected plant in a single plane giving a traveller’s palm appearance. <br><br>Affected plant produces only a small bunch with chlorotic to dark brown streaks on the bracts. The fingers are small, curved and widely divergent with pale green to ashy green colour as compared to healthy ones. The bunch never matures and fingers rot. New suckers from diseased plants show necrotic streaks or abnormal colour on the pseudostem. C.O.: Banana Bract Mosaic Virus (BBMV); Vector - Pentalonia nigronervosa (Banana aphid)<br><br> <b>Management </b><br><br> Systematic eradication of the diseased plants, suckers and the clumps is very essential. Planting materials should not be collected from places affected by this disease. The aphid should be controlled by spraying Dimethoate 30 EC (1.5 ml / litre of water). <br><br>Plants adjacent to the healthy plants should also be sprayed. The affected plant should be killed with kerosene or herbicides such as 2, 4-D or 2, 4, 5-T. The rhizome should be dug out, cut into small pieces and sprayed again with herbicide so that no suckers can be produced which may harbour the virus. Avoid growing leguminous and cucurbitaceous vegetables as intercrop. Before planting, spread lemon grass in the pits.<br><br>Apply Carbosulfan 6G (15 gram/ plant), 20 days after planting around the rhizomes in soil for controlling vectors and subsequently in the leaf axils (5 gram Carbosulfan 6G) at 2 ½ months and 5 ½ months after planting.<br><br>

<b>Banana mosaic or Infection chlorosis <br><br>Symptom </b><br><br> The disease is characterised by typical mosaic symptoms on the leaves. Mosaic plants are easily recognised by their dwarf growth and mottled, distorted leaves. The earliest symptoms appear on young leaves as light green or yellowish streaks and bands giving a mottled appearance. Subsequently produced leaves become small and distorted with wavy margins. <br><br> In severe cases, rotted areas are found through out the leaf sheath and pseudostem. Diseased plants do not reach maturity. Occasionally they produce a bunch of fruit which never matures and is unfit for consumption. Affected plants become stunted. Youngest leaf shows chlorosis and rots resulting in heart rot. (C.O.: Cucumber Mosaic Virus (Banana strain); Vector - Aphis gossypii ) <br><br><b>Management </b><br><br> Systematic eradication of the diseased plants, suckers and the clumps is very essential. Planting materials should not be collected from places affected by this disease. The aphid should be controlled by spraying Dimethoate 30 EC (1.5 ml / litre of water). <br><br>Plants adjacent to the healthy plants should also be sprayed. The affected plant should be killed with kerosene or herbicides such as 2, 4-D or 2, 4, 5-T. The rhizome should be dug out, cut into small pieces and sprayed again with herbicide so that no suckers can be produced which may harbour the virus. <br><br>Avoid growing leguminous and cucurbitaceous vegetables as intercrop. Before planting, spread lemon grass in the pits. Apply Carbosulfan 6G (15 gram/ plant), 20 days after planting around the rhizomes in soil for controlling vectors and subsequently in the leaf axils (5 gram Carbosulfan 6G) at 2 ½ months and 5 ½ months after planting.<br><br>
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	<b>Rust <br><br>Symptom </b><br><br> The disease starts as raised reddish brown spots on the leaf and stem surface.  As the plant matures, the spore masses become brown to black.  The symptoms are seen mostly on the underside of the leaves. <br><br>Plants with severe rust infection may appear stunted, chlorotic, or otherwise discolored. Cool temperature and high relative humidity favors disease development. (C.O: Ravenellia emblicae, Phakospora phyllanthi).<br><br><b>Management </b><br><br> Spray Mancozeb 75 WP (3 gram/litre of water) or Dinocap 48 EC (2 ml / litre of water).<br><br>

<b>Fruit rot<br><br>Symptom </b><br><br>  This disease does not affect fruits much in orchard. The major loss takes place during transit to the market. The earliest symptoms of infection are seen as water soaked lesions on the fruit surfaces which enlarge in size, followed by development of small pin head type colonies of golden yellow colour. The older colonies turn olive green. Affected fruits rot. (C.O.: Pencillium oxalicum).<br><br><b>Management </b><br><br>As control measures, it is recommended that fruits showing such symptoms are discarded. Bruising injury at the time of harvesting should be avoided as a preventive measure. Fruits may also be treated with Borax (1 gram/litre of water) or Sodium chloride solution (1 gram/litre of water).<br><br>

<b>Blue mould<br><br>Symptom </b><br><br> Brown patches with water soaked areas are formed on the fruits. The fruit is ultimately covered with bluish green pustules. (C.O: Pencillium islandicum). <br><br><b>Management </b><br><br>Hygienic storage and treatment with Borax (1 gram/litre of water) or Sodium chloride solution (1 gram/litre of water). 

	21. 
	3.Fruit crops
	Guava<br><br>

<br><br>

<br><br>

<br><br>

<br><br>

Guava<br><br>

<br><br>

Guava<br><br>

<br><br>

<br><br>

<br><br>

Guava<br><br>

<br><br>

<br><br>

Guava<br><br>

<br><br>

<br><br>

<br><br>

<br><br>

Guava<br><br>

<br><br>

<br><br>

<br><br>

Guava<br><br>

<br><br>

<br><br>

<br><br>

<br><br>

<br><br>

Guava<br><br>

<br><br>

<br><br>

<br><br>

<br><br>

Guava<br><br>

<br><br>

<br><br>

<br><br>

Guava<br><br>

<br><br>


	<b>Anthracnose<br><br>Symptom </b><br><br> Anthracnose is a group of diseases that cause dark, sunken lesions on leaves, stems, flowers, and fruits. As disease advances the plant show symptoms like leaf spots, blight, blotches or distortion, defoliation, shoot blight, twig cankers and dieback. <br><br>Under humid conditions, the necrotic lesions become covered with pinkish spore masses. As the disease progresses, the small sunken lesions coalesce to form large necrotic patches affecting the flesh of the fruit. (C.O.: Colletotrichum gloeosporioides).<br><br><b>Management </b><br><br> Spray Mancozeb 75 WP (3 gram/litre of water) or Carbendazim 50 WP (1 gram/litre of water).<br><br>

<b>Rust <br><br>Symptom </b><br><br> The disease starts as raised reddish brown pustules on the leaf and stem surface. As the plant matures, the spore masses become brown to black.  The symptoms are seen mostly on the underside of the leaves. <br><br>Typical symptoms associated with this disease include leaf distortion, defoliation and reduced growth. Cool temperature and high relative humidity favors disease development. (C.O:  Puccinia psidii).<br><br><b>Management </b><br><br> Spray Mancozeb 75 WP (3 gram/litre of water) or Wettable sulphur 80 WP (2 gram/litre of water). In addition, proper cultural tactics such as proper fertilization, irrigation, pruning and sanitation aide in achieving a healthy, vigorously growing tree less vulnerable to disease pressures.<br><br>

<b>Algal leaf spot<br><br> Symptom </b><br><br> The characteristic symptom is seen on leaf as orange, rust-colored, dense silky tufts ranging from 5 to 8 mm in diameter. Upon scraping away these spots, a thin, grayish white to dark-colored, necrotic crust remains on the leaf. <br><br>These spots usually come together to form large irregular patches on a leaf. As the spots mature they take on a dull, grayish green color. Twigs and branches are also affected causing the bark to cracks. (C.O.: Cephaleuros virescens).<br><br><b>Management </b><br><br> Algal leaf spot can be reduced by maintaining tree vigor with cultural techniques such as proper fertilization and irrigation, proper pruning to enhance air circulation within the canopy and sunlight penetration, managing weeds and wider tree spacing. <br><br>Managing insect, mite and other foliar diseases increases tree vigor and reduces susceptibility to this disease. Spray Bordeaux mixture 1 % or Copper oxychloride 50 WP (2 gram/litre of water).<br><br>

<b>Wilt<br><br>Symptom </b><br><br> The leaves of the affected plants show yellowing, loose turgidity and show drooping symptoms. Subsequently, there is premature shedding and defoliation. Some of the twigs become bare and fail to bring forth new leaves or flowers and eventually dry up. Fruits on the affected branches remain underdeveloped, hard and stony. Later, the entire plant is defoliated and eventually dies. <br><br>The roots also show rotting at the basal region and the bark is easily detachable from the cortex. Light brown discoloration is also noticed in vascular tissues. The older trees are more prone to the disease. The symptoms start with rainy season. (C.O.: Fusarium oxysporum )<br><br><b>Management </b><br><br>Disease can be kept under check by proper sanitation in the orchard. Wilted trees should be uprooted, burnt and trench should be dug around the tree trunk. While transplanting, roots of plants should not be damaged severely. Maintenance of proper tree vigour by timely and adequately Manuring, intercutlure and irrigation enable them to withstand infection. <br><br>The pits may be treated with formalin and kept covered for about 3 days and transplanting should be done after two weeks. Organic manures, oil cakes and lime also check the disease. Use of rootstocks resistant to wilt could be an alternative effective method for the control of disease. Cross of Psidium malle x P. guajava has been found free from wilt and this material can be used as resistant root stock. Eco-friendly approach of guava wilt control is suggested where biological control, soil amendment and intercropping are effective. <br><br>Biological control by Aspergillus niger strain AN-17 is found effective. Aspergillus niger multiplied in FYM @ 5 kg/pit, applied in the pits while planting new plants. In older plants Aspergillus niger enriched FYM can be applied @ 10 kg plant. Partially wilted plants recovered fully after rejuvenation / heavy pruning of the tree. Spray Carbendazim 50 WP (1 gram/litre of water).<br><br>

<b>Stem canker <br><br>Symptom </b><br><br> The fungi attack main branches and stem on which it causes cracking of lesions. Affected branches wilt as the stem tissues are killed. Small brown to black structures may develop on the infected stem. <br><br>On fruit, symptom appears as light brown spots generally at the stalk or calyx end. Within four days, the entire fruit become dark brown to black and mummified. Twig bearing infected fruits show die back. Pathogen survives beneath the bark which becomes active during favorable condition. It may spread from plant to plant through air. Rainy season is the favorable for disease development. (C.O.: Physalopara psidii).<br><br><b>Management </b><br><br>Remove and wilted branches.It can be controlled in the initial stages by the excision of diseased bark followed by wound dressing with Bordeaux paste or Copper oxychloride 50 WP paste (10 gram/litre of water).<br><br>
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	<b>Leaf spot<br><br>Symptom </b><br><br> The main symptom of a leaf spot disease is spots on foliage. The size, shape, colour and form of the leaf spot vary in accordance with the causal organisms. In jack the spots are either white or grey with brown margin. <br><br>Over time, the spots may combine or enlarge. The affected leaves become yellow and drop prematurely. (C.O.: Pestalotiopsis clostica, Colletotrichum gloeosporioides).<br><br><b>Management </b><br><br>The disease is effectively controlled by spraying Bordeaux mixture 1% or Copper oxychloride 50 WP (2 gram/litre of water) or Carbendazim 50 WP (1 gram/litre of water) or Thiophanate methyl 70 WP (1.5 gram/litre of water).<br><br>

<b>Rust<br><br>Symptom </b><br><br> The disease starts as raised reddish brown pustules on the leaf and stem surface. As the plant matures, the spore masses become brown to black.  The symptoms are seen mostly on the underside of the leaves. <br><br>Plants with severe rust infection may appear stunted, chlorotic, or otherwise discolored. Cool temperature and high relative humidity favors disease development. C.O.: Uredo artocarpi.<br><br><b>Management </b><br><br> Spray Carbendazim 50 WP (1 gram/litre of water) or Wettable sulphur 80 WP (2 gram/litre of water).<br><br>

<b>Die-back<br><br>Symptom </b><br><br> The most of die-back becomes evident by discolouration and darkening of the bark some distance from the tip. The dark area advances and young green twigs start withering first at the base and then extending outwards along the veins of leaf edges. <br><br>The affected leaves turn brown and their margins roll upwards. At this stage, the twig or branch dies, shrivels and falls. There may be exudation of gum from affected branches. Such branches are often affected by shoot borers. Infected twigs show internal discolouration. (C.O.: Botryodiplodia theobromae).<br><br><b>Management </b><br><br>Pruning of infected twigs followed by spraying of Carbendazim 50 WP (1 gram/litre of water) or Chlorothalonil 75 WP (2 gram/litre of water) is recommended. Controlling shoot borers and shot-hole borers by suitable insecticides is also important in reducing die-back disease.<br><br>

<b>Pink disease<br><br>Symptom </b><br><br> Disease appears as cobwebbing of mycelium followed by a pinkish powdery coating on the stem. Pink colour represents profuse conidial production of fungus. Young woody branches of the affected trees lose their leaves and show die back symptoms. <br><br>Pink encrustation is seen on the lower shaded side. (C.O: Botryobasidium salmonicolaor and Corticium salmonicolor).<br><br><b>Management </b><br><br>The affected branches should be pruned off along with healthy tissues and destroyed. The cut ends should be pasted with Bordeaux paste or Copper oxychloride 50 WP paste (10 gram/litre of water).<br><br>

<b>Rhizopus fruit rot<br><br>Symptom </b><br><br> Rotting can be seen in the inflorescence and young developing fruit. Grayish growth of the fungus can be seen on developing fruits from fruit stalk. The fungus develops into a dense, black and velvety growth and covers the entire fruit. Fruit drop happens at advanced stage. (C.O: Rhizopus artocarpi).<br><br><b>Management </b><br><br> Prune the tree to encourage good aeration and reduce relative humidity in the canopy. Remove and destroy diseased fruits from trees and the ground. Ensure drainage. <br><br>Avoid bruising and wounding of the fruits. Avoid storing fruits in hot and poorly ventilated container after harvest. Spray young fruits with Mancozeb 75 WP (3 gram/litre of water) or Copper oxychloride 50 WP (2.5 gram/litre of water) or Bordeaux mixture (1%). <br><br>

<b>Phytophthora fruit rot<br><br>Symptom </b><br><br> Infection takes place through bruised or wounded skin in rough skinned varieties and through wounds in smooth skinned verities. Water socked lesions appear within 48-78 hours of inoculation. These become enlarged to form light brown spots with sporulating hyphae near the edge. <br><br>Infected fruits develop soft rot. The damage caused to the bark of crown roots or bark of the trunk is called as Phytophthora gummosis, collar rot or foot rot. The disease is very common during monsoon season (C.O.: Phytopthora palmivora).<br><br>    <b>Management </b><br><br>A soil pH of 5.4-7.5 favours the disease. Spray Mancozeb 75 WP (3 gram/litre of water) or Copper oxychloride 50 WP (2.5 gram/litre of water) or Bordeaux mixture (1%) or Benlate 50 WP (1 gram/litre of water) or Carbendazim 50 WP (1 gram/litre of water) completely controls the disease.<br><br>
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	<b>Foot rot or Gummosis<br><br> Symptom </b><br><br> The symptoms appear as yellowing of leaves, followed by cracking of bark and profuse gumming on the surface. The main source of infection is infected planting material. As a result of severe gumming, the bark becomes completely rotten and the tree dries owing to girdling effect. <br><br>Prior to death, the plant usually blossoms heavily and dies before the fruits mature. In such cases, the disease is called foot rot or collar-rot. (C.O: Phytophthora spp.; P. citrophthora, P. nicotianae var. parasitica, P. palmivora,).<br><br><b>Management </b><br><br>Better orchard management. Ensure proper drainage. Avoid root injury, reduce humidity by pruning unproductive shoots and remove tender shoots near the ground. Remove moss growth on branches and main trunk of trees. Use resistant rootstocks.  Trifoliate orange (Poncirus trifoliate) and Sour orange (C. aurantium) are resistant. <br><br>Hybrids of trifoliate orange such as Citranges (C. sinensis x P. trifoliata), Citrumeloes are tolerant to resistant. Avoid contact of water with the tree trunk by adopting ring method of irrigation. Scrap out the disease portions with a sharp knife and disinfect the cut surface with Potassium permanganate solution (1%) using a swab of cotton. Paint 1 m of the stem above the ground level with Bordeaux paste helps in controlling the disease. <br><br>Also Spray and spray drench the crown and stem with Bordeaux mixture 1% or or Copper oxychloride 50 WP (2 gram/litre of water) or Copper hydroxide 77 WP (1.5 gram/litre of water) or Potassium phosphonate 50 SC (4 ml / litre of water) or or Fosetyl - Al  or Metalaxyl + Mancozeb 80 WP (2 gram/litre of water) at fortnightly interval is effective in controlling the disease.<br><br>

<b>Anthracnose or Wither Tip <br><br>Symptom </b><br><br> The fungus attack leaves, young shoots and tender fruits. Affected leaves show sunken necrotic patches with distortions. Dead parts of the twig assume silvery grey appearance. <br><br>Flower buds, when affected fail to set into fruits. Infection on fruits results brown sunken lesions on fruit and subsequently the affected fruits drop off. (C.O: Colletotrichum gloesporioides and Gloeosporium spp.).<br><br><b>Management </b><br><br> Keep the orchard in a healthy state by adequate irrigation, manuring and pruning the diseased twigs. Spray Bordeaux mixture (1%) or Copper oxychloride 50 WP (2 gram/litre of water) or Mancozeb 75 WP (2 gram/litre of water).<br><br>

<b>Scab<br><br> Symptom </b><br><br> The lesions in early stages appear on the underside of the leaves as small semi-translucent dots, which finally become sharply defined with pustular elevations. In later stages, leaves often become distorted, wrinkled, stunted and deformed. <br><br>On the fruit, lesions consist of corky projections, which often break into scabs. The opposite surface corresponding to the warty growth shows a circular depression with a pink to red center. (C.O: Elsinoe fawcetti)<br><br><b>Management </b><br><br> Remove and distroy the diseased leaves, twigs and fruits. Spray Bordeaux mixture (1 %) or Copper Oxychloride 50 WP (2 gram/litre of water).<br><br>

<b>Sooty Mould<br><br>Symptom </b><br><br> Sooty moulds are fungi which cover leaves, stems and twigs with a black velvety sticky substance. They do not infect plants but grow on surfaces where honeydew deposits accumulate. These honey dew is secreted by insects like aphids, scale, mealy bugs and white flies. <br><br>As a result, the light penetration and photosynthetic activity of the plant get reduced. Further, it also causes early senescence of the coated leaves. Under dry conditions the affected leaves curl and shrivel up. (C.O.: Capnodium citri). <br><br><b>Management </b><br><br>Controling the insects will remove the source of the honeydew. Spray Dimethoate 30 EC (1.5 ml / litre of water) to control insects.  Cut and destroy the affected branches. Spray starch solution to remove sooty moulds. <br><br>The required concentration can be prepared by boiling 1 kg maida or starch with 5 litres of water. After cooling, dilute the solution with 20 litres of water. The starch solution on drying will form flakes which carry the fungus also. Spray Bordeaux mixture (1 %) or Copper Oxychloride 50 WP (2 gram/litre of water). <br><br>

<b>Citrus Canker <br><br>Symptom </b><br><br> It is the most serious bacterial disease of sour lime during rainy season. The symptoms appear on leaves, branches, fruit stalks and fruits. Canker lesions appear as yellowish spots, which gradually enlarge and appear as raised, corky rough brownish pustules. <br><br>These pustules are surrounded by a characteristic yellow halo. Canker lesions on the fruits are confined to the rind only and do not penetrate into the flesh of the fruit. The market value of the canker-affected fruits is very much reduced. (C.O: Xanthomonas campestris p.v. citri (X. axonopodis)).<br><br><b>Management </b><br><br> Pruning and burning all the canker-infected twigs before monsoon and disinfecting the cuts with Bordeaux paste can prevent the further spread of disease. <br><br>Three sprays of Streptocycline 250 ppm (25 gram of Streptocycline + 5 gram Copper Sulphate in 100 litre of water) or Bordeaux mixture (1 %) or Copper Oxychloride 50 WP (2 gram/litre of water) during February, October and December can control the disease.<br><br>

<b>Tristeza Virus Disease<br><br>Symptom </b><br><br> The symptoms begin with the dieback of small branches and twigs, yellowing of leaves and heavy bearing of small fruits. As the disease advances the symptoms intensify resulting in severe chlorosis and mottling. Leaves curl length wise and upwards and drop exposing twigs which start drying up from tip downwards. <br><br>The tristeza infection is characterized by phloem necrosis in roots and stems, and chromatic cells in phloem and xylem of the stem. The feeder roots of the affected plants die, the bark of the larger roots is distorted and brittle, and dry rot symptoms are observed in case of lateral roots. After 7-8 years the branches of the affected plant dry up completely and the plants wilt completely. <br><br>Few trees show wilting symptoms overnight and completely dry up in 2 or 3 days. Hence, Tristeza is also called a quick decline disease. (C.O.: Citrus Tristeza Virus. Vector: Toxoptera citricida (Aphid)). <br><br><b>Management </b><br><br> Good cultural practices, increasing the fertility levels of the soil and good drainage are useful in reducing the decline disease. The best method to check this disease is to control the aphid population by spraying Dimethoate 30 EC (2 ml / litre of water) in the nursery and also in orchards. <br><br>Eradication of infected plants is difficult. Use of resistant root stocks- Rangpur lime for acid lime is the best. Cross protection by mild virus. Biological indexing using khagzi lime to detect the presence of virus in scion bank.  <br><br>

<b>Greening<br><br>Symptom </b><br><br> Affected trees are stunted with pronounced leaf and fruit drop. Some branches on affected tree exhibit severe twig dieback symptoms whereas the others are apparently normal. Irregular yellowing of mid rib and larger veins, stunting, leaf drop, die back of twigs, smaller fruits with poor colour and decline are the major symptoms. <br><br>The leaves also show typical downward reflexed curling. The fruits of affected trees remain mostly green even on maturity and the fruits, which are directly exposed to sun show a conspicuous yellow patch on the rind surface. Disease fruits are valueless owing to small size, distortion, low juice and insipid taste. (C.O.: Liberobacter asiaticum; L. affricanum. This disease is spread through grafting and citrus psylla (Diaphorina citri).) <br><br><b>Management </b><br><br> As the disease is transmitted through grafting, the budwood used from the parent tree should be free from greening. Sweet oranges are used as indicator plants. <br><br>Controlling the vector population can effectively check this disease in the field. Soil application of Dimethoate 10 G around the plant basin gives effective control of citrus psyllids.<br><br>

<b>Pink Disease <br><br>Symptom </b><br><br> The disease appears during or just after monsoon rains. In the early stages branches and leaves wilt and die. The affected branches are covered with a fine silvery-white film of mycelium. From the characteristic pink colour produced by the fungus on the branches, the disease is aptly called the pink disease. <br><br>When the bark is severely infected it gets shredded, and the wood is exposed. Longitudinal cracking and gumming of the branches may also take place. C.O.: Corticium salmonicolour (Pellicularia filamentosa)).<br><br><b>Management </b><br><br> All the diseased portions should be pruned off and the cut ends should be dressed with Bordeaux paste. Spray Bordeaux mixture (1 %) mixed with crude oil emulsion to destroy the mycelium in the crotches.<br><br>

<b>Powdery Mildew <br><br>Symptom </b><br><br> It is a disease characterized by a superficial white powdery growth on stems and leaves. The lower leaves are mostly affected. Small cottony and powdery white patches appear on the infected leaves which gradually spread on the lamina. <br><br>Heavily infected leaves become yellow, and then become dry and brown. Infected tissues may be distorted and show crinkling. The disease is seen mainly in winter months. High humidity and low temperature favors disease development. (C.O.: Acrosporium tingitaninum).<br><br><b>Management </b><br><br>Maintain proper health of the plant. Go for Sulphur dusting (8 kg / acre) in the morning hours to control the disease.  Apply Dinocap 48 EC (2 ml / litre of water) or Carbendazim 50 WP (2 gram/litre of water). <br><br>

<b>Green Mold <br><br>Symptom </b><br><br> The fungus penetrates the fruit rind through wounds. Symptoms begin as water-soaked area on the fruit surface followed by growth of colorless mycelium and its heavy sporulation (green color). It is seen manily in storage condition. (C.O.: Penicillium digitatum). <br><br><b>Management </b><br><br> Handle carefully during harvest to minimize cuts, scratches, and bruises. Treat the fruits with Carbendazim 50 WP (1 gm/litre of water). Maintenance optimum temperature range and relative humidity. Avoid using ethylene during transport.<br><br>

<b>Blue Mold <br><br>Symptom </b><br><br> The fungus penetrates through the uninjured peel and can spread from one fruit to adjacent fruit. Symptoms are similar to green mold except that the spores are blue. (C.O.: Penicillium italicum). <br><br><b>Management </b><br><br> Handle carefully during harvest to minimize cuts, scratches, and bruises. Treat the fruits with Carbendazim 50 WP (1 gram/litre of water) or Copper oxychloride 50 WP (2 gram/litre of water). <br><br>
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	<b>Anthracnose<br><br>Symptom </b><br><br> The disease produce leaf spots, leaf blight, blossom blight, withered tip, twig blight and fruit rot symptoms. Tender shoots and foliage are easily affected with sunken dark brown lesions which coalesce and ultimately resulting in leaf blight and die back of young branches. <br><br>Older twigs may also be infected through wounds, which in severe cases may be fatal. Black spots develop on panicles. Severe infection destroys the entire inflorescence resulting in failure of fruit setting. Young infected fruits develop sunken dark brown to black spots, shrivel and drop off. <br><br> Fruits infected at mature stage carry the fungus into storage and cause considerable loss during storage, transit and marketing. On the infected tissues, pinkish to dark brown dots representing the fruiting bodies of the fungus are produced in large numbers. High humidity, frequent rains and the temperature range of 24- 32°C is ideal for disease development. (C.O.: Colletotrichum gloeosporioides).<br><br><b>Management </b><br><br> The diseased twigs should be pruned and burnt along with fallen leaves. Spray Pseudomonas fluorescens (20 gram/litre of water) at 3 weeks interval commencing from October on flower branches. <br><br>Alternatively, spray Bordeaux mixture 1% or Copper oxychloride 50 WP (2 gram/litre of water) or Carbendazim 50 WP (1 gram/litre of water) at 15 days interval during flowering to control blossom infection. Spraying of Bordeaux mixture 1% or Copper oxychloride 50 WP (2.5 gram/litre of water) or Mancozeb 75 WP (3 gram/litre of water) is recommended for the control of foliar infection. <br><br>Before storage, treat harvested fruits with hot water, (50-55°C) for 15 minutes. Postharvest anthracnose can be controlled by dipping fruits in Carbendazim 50 WP (1 gram/litre of water) or Bordeaux mixture 1% or Copper oxychloride 50 WP (2.5 gram/litre of water) or Mancozeb 75 WP (3 gram/litre of water). <br><br>

<b>Powdery mildew <br><br>Symptom </b><br><br> This disease is characterized by a superficial white powdery growth of the fungus on leaves, stem, flowers and fruits. The lower leaves are most affected. Small cottony white spots appear on the infected leaves which gradually spread on the lamina. <br><br>Leaf distortion, crinking and defoliation of severely infected leaves occurs before maturity. The affected flowers and fruits drop pre-maturely. The disease is seen mainly in winter months. High humidity and low temperature favors disease development.  (C.O.: Oidium mangiferae).<br><br><b>Management </b><br><br>Maintain proper health of the plant. Follow Sulphur dusting (8 kg / acre) in the morning hours to control the disease.  Spray Wettable Sulphur 80 WP (3 gram/litre of water) or Dinocap 48 EC (2 ml / litre of water) or Carbendazim 50 WP (2 gram/litre of water). <br><br>The practice of using Baking soda (5 gram/litre of water) is also found effective. Check the growth of various sucking pests that can act as vectors of the disease.<br><br>

<b>Die Back <br><br>Symptom </b><br><br> Die back is one of the serious diseases of mango. The disease on the tree may be noticed at any time of the year but it is most conspicuous during October-November. <br><br>The disease is characterized by drying of twigs and branches followed by complete defoliation, which gives the tree an appearance of scorching by fire. Initially it is evident by discoloration and darkening on the bark of the twigs and branches. The dark area advances and extends outward along the veins of leaves. The affected leaf turns brown and its margins roll upwards. <br><br>At this stage, the twig or branch dies, leaves shrivel and fall off. This may be accompanied by exudation of yellowish brown gum from the infected twigs and branches. (C.O.: Botryodiplodia (Lasiodiplodia) theobromae).<br><br>
<b>Management </b><br><br>Prun the diseased twigs 2-3 inches below the affected portion. Paste the pruned twigs with Bordeaux paste or Copper oxychloride 50 WP (10 gram/litre of water) followed by spraying of Bordeaux mixture 1% or Copper oxychloride 50 WP (3 gram/litre of water) on infected tree. <br><br>

<b>Phoma Blight <br><br>Symptom </b><br><br> The symptoms of the disease are observed only on old leaves. Initially, the lesions are angular, minute, irregular, yellow to light brown, scattered over leaf lamina. As the lesions enlarge, their colour changes from brown to cinnamon and lesions become almost irregular. <br><br> In case of severe infection such spots coalesce forming patches resulting in complete withering and defoliation of infected leaves. (C.O.: Phoma glomerata).<br><br><b>Management </b><br><br> The disease is controlled by spraying Carbendazim 50 WP (2 gram/litre of water) just after the appearance of the disease followed by Copper Oxychloride + Zineb (3 gram/litre of water) at 20 days interval.<br><br>

<b>Red Rust <br><br>Symptom </b><br><br> The disease starts as raised velvetty reddish brown spots on the leaf and stem surface. As the plant matures, the spore masses become brown to black.  The symptoms are seen mostly on the upper surface of the leaves. <br><br>Plants with severe rust infection may appear stunted, chlorotic, or otherwise discolored. Cool temperature and high relative humidity favors disease development.  (C.O.: Cepbaleuros virescens).<br><br><b>Management </b><br><br> Spray Bordeaux mixture 1% or Copper oxychloride 50 WP (3 gram/litre of water).<br><br>

<b>Sooty Mould <br><br>Symptom </b><br><br> Sooty moulds are fungi which cover leaves, stems and twigs with a black velvety sticky substance. They do not infect plants but grow on surfaces where honeydew deposits accumulate. These honey dew is secreted by insects like aphids, scale, mealy bugs and white flies. <br><br>As a result, the light penetration and photosynthetic activity of the plant get reduced. Further, it also causes early senescence of the infected leaves. Under dry conditions the affected leaves curl and shrivel up. (C.O.: Meliola mangiferae).<br><br><b>Management </b><br><br>Control the insects will remove the source of the honeydew. Spray Dimethoate 30 EC (2 ml / litre of water) to control insects.  Cut and destroy the affected branches. Spray starch solution to remove sooty moulds. The required concentration can be prepared by boiling 1 kg maida or starch with 5 litres of water. <br><br>After cooling, dilute the solution with 20 litres of water. The starch solution on drying will form flakes which carry the fungus also. Spray Bordeaux mixture 1% or Copper oxychloride 50 WP (3 gram/litre of water).<br><br>

<b>Stem-end Rot <br><br>Symptom </b><br><br> The fungus enters through mechanically injured areas on the twigs or branches. The fungus grows from the pedicel and form circular black lesions around the pedicel resulting in drying of twigs and branches from the tip downward. Lesions get cracked and dark exudates deposit on the affected portions. <br><br>Infection progress to leaf through midrib from twigs results in drying leaves thus leaf blight symptom. On fruits, the fungus produce dark brown to black lesions from the stalk end and cover the entire surface resulting in rotting of fruits.  (C.O.: Lasiodiplodia theobromae). <br><br><b>Management </b><br><br> Careful handling of fruits to minimize mechanical injuries. Postharvest dipping of fruits in Carbendazim 50 WP (1 gram/litre of water) in hot water at 52 degree Celcius for 15 minutes controls the disease in storage and transit.<br><br>

<b>Bacterial Canker <br><br>Symptom </b><br><br> Bacterial canker is a serious disease in India. The disease is found on leaves, petioles, twigs, branches and fruits. The disease first appears as minute water soaked irregular lesions on any part of leaf. Several lesions coalesce to form irregular necrotic cankerous patches. <br><br>In severe infections the leaves turn yellow and drop off. Cankerous lesions also appear on petioles, twigs and young fruits. The water soaked lesions also develop on fruits which later turn dark brown to black. They often burst open, releasing highly contagious gummy ooze containing bacterial cells. (C.O.: Xanthomonas campestris pv. mangiferae-indica).<br><br><b>Management </b><br><br> Three sprays of Streptocycline or Agrimycin-100 (2.5 gram/ 10 litre of water) once the disease is noticed at 10 days intervals and monthly sprays of Bordeaux mixture 1% or Copper oxychloride 50 WP (3 gram/litre of water) or Carbendazim 50 WP (1 gram/litre of water) are effective in controlling the disease.<br><br>

<b>Grey blight<br><br>Symptom </b><br><br> Brown  spots  develop  on  the  margin  and  at  the  tip  of  the  leaf  lamina. These spots increase in size covering major portion of leaf and become grey coloured with dark brown margin resulting in extensive leaf blight.  Black  dots  appear  on  the  spots  which  are  acervuli  of  the  fungus. <br><br>The fungus survives on leaves for morethan one year. Spreads through wind borne conidia. Heavy infection is noticed during the monsoon when the temperature is 20-25 degree Celcius and high humidity. (C.O.: Pestalotia mangiferae).<br><br><b>Management </b><br><br>Remove and destroy infected plant parts. Spray Copper oxychloride 50 WP (2.5 gram/litre of water) or Mancozeb 75 WP (3 gram/litre of water) or Bordeaux mixture (1 %).<br><br>

<b>Mango malformation <br><br>Symptom </b><br><br> Three types of symptoms are very characteristic to this disease: bunchy top phase, vegetative malformation and floral malformation. In bunchy top phase in nursery, bunching of thickened small shoots, bearing small rudimentary leaves are seen.  Shoots remain short and stunted giving a bunchy top appearance. In vegetative malformation, excessive vegetative branches of limited growth in seedlings are observed. <br><br>They are  swollen  with  short  internodes  forming bunches  of  various  size  and  the  top  of  the  seedlings  shows  bunchy  top  appearance.  In malformation of inflorescens, shows variation in the panicle. Malformed head dries up in black mass and persist for long time. Secondary branches are transformed into number of small leaves giving a witche's broome appearance. (C. O: Fusarium moliliforme; Phytoplasma).<br><br><b>Management </b><br><br>Diseased plants should be destroyed. Use of disease free planting material.  Incidence is reduced by spraying 100-200 ppm NAA during October. Pruning  of  diseased  parts  along  the basal  15-20  cm  apparently  healthy  portions. <br><br> This is followed by spraying of Carbendazim 50 WP (1 gram/litre of water) or Captafol 50 WP (2 gram/litre of water) + Streptocycline (2.5 gram/10 litre of water).<br><br>
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	3.Fruit crops
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	<b>Leaf spot <br><br>Symptom </b><br><br> The main symptom of a leaf spot disease is spots on foliage. The size, shape, colour and form of the leaf spot vary in accordance with the causal organisms. Over time, the spots may combine or enlarge. <br><br>The affected leaves become yellow and drop prematurely. In papaya the symptoms are also seen on fruits. The affected fruits showed small irregular black spots, which later on coalesce, into big spots. (C.O.: Cercospora papayae)<br><br><b>Management </b><br><br>  The diseased leaves and fruits should be collected and destroyed. Spray Mancozeb 75 WP (3 gram/litre of water) or Copper oxychloride 50 WP (2 gram/litre of water) or Bordeaux mixture 1%. <br><br>

<b>Anthracnose<br><br>Symptom </b><br><br> Anthracnose is a general term used to describe diseases that cause dark, sunken lesions on leaves, stems, flowers, and fruits.  If affect leaf and stem and produce submissive brown spots. On fruit initially brown superficial discoloration of the skin develops which are circular and slightly sunken. <br><br>Then they coalesce in which sparse mycelial growth appear on the margins of a spot. Under humid condition salmon pink spores are released. Fruits mummified, deformed and rotted. (C.O.: Gloeosporium papayae).<br><br><b>Management </b><br><br> Spray Carbendazim 50 WP (1 gram/litre of water) or Chlorothalonil 0.2% or Mancozeb 75 WP (3 gram/litre of water) or Copper oxychloride 50 WP (2 gram/litre of water) or Bordeaux mixture 1%.<br><br>

<b>Powdery mildew<br><br>Symptom </b><br><br> It is a disease characterized by a superficial white powdery growth on stems and leaves. The lower leaves are mostly affected. Small cottony white spots appear on the infected leaves which gradually spread on the lamina. Heavily infected leaves become yellow, and then become brown and dry. <br><br> Infected tissues may be distorted and show crinkling. The disease is seen mainly in winter months. High humidity and low temperature favors disease development. <br><br><b>Management </b><br><br>Maintain proper health of the plant. Sulphur dusting (8 kg / acre) in the morning hours or spraying Wettable sulphur 80 WP (2 gram/litre of water) or Dinocap 48 EC (2 ml / litre of water) or Carbendazim 50 WP (2 gram / litre of water) is effective for the management of the disease. <br><br>Spraying of of Baking soda (5 gram/litre of water) is also found effective. <br><br>

<b>Foot rot<br><br>Symptom </b><br><br> The disease is characterized by rotting of the base of the plant. Water soaked lesions are formed at the collar region which enlarge and griddle the stem. The diseased area turns brown or black and rot. <br><br> Terminal leaves turn yellow droop off. The entire plant topples over and dies. Two to three year old trees are commonly affected. (C.O: Pythium aphanidermatum).<br><br><b>Management </b><br><br> Ensure proper drainage. Prophylatic soil drenching the plant base with Copper oxychloride 50 WP (2.5 gram/litre of water) or Bordeaux mixture (1%) or Cheshunt compound just before monsoon is effective to prevent the incidence of the disease. <br><br>Application of the biocontrol agents viz. Trichoderma spp. or Pseudomonas fluorescens (20 gram/litre of water) is also equally effective. On diseased orchards, remove and destroy all severely infected plants and disinfect the soil with Copper oxychloride 50 WP (2.5 gram/litre of water) or Bordeaux mixture (1%) or Cheshunt compound.  <br><br>In the initial stages of infection, soil drench Potassium phosphonate 50 SC (4 ml / litre of water) or or Fosetyl - Al or Metalaxyl + Mancozeb 80 WP (2 gram/litre of water) at fortnightly interval. <br><br>

<b>Papaya ring spot <br><br>Symptom </b><br><br> It is a disease caused by a virus. Vein clearing, puckering and lobbing in of leaf occur. Margin and distal parts of leaves roll downward and inward. Mosaic mottling, dark green blisters and distortion of leaves which result in shoe string symptom and stunting of plants occurs. <br><br>There is reduction in size of leaves produced and defoliation of older leaves.  Sometime dark green spots and elongated streaks resembling water soaked area are noticed on leaves and stem. On fruits circular concentric rings are produced. If affected earlier, there is no fruit formation. C.O.: Papaya Ring Spot Virus (Vector: Aphis gossypii).<br><br><b>Management </b><br><br>Plant disease free seedlings. Raise sorghum / maize as barrier crop before planting papaya. Rogue out affected plants immediately on noticing symptoms. Do not raise cucurbits around the field. Spray Malathion 50 EC (2 ml / litre of water) or Dimethoate 30 EC (2 ml / litre of water) to control the vector.<br><br>

<b>Papaya leaf curl disease.<br><br>Symptom </b><br><br> Curling, crinkling and distortion of leaves, reduction of leaf lamina, rolling of leaf margins inward and downward and thickening of veins are the characteristic symptoms. Leaves become leathery, brittle and distorted. Plants are stunted and do not produce flowers and fruits. C.O.: Papaya Leaf Curl Virus, Vector: Whiteflies (Bemisia tabaci). <br><br><b>Management </b><br><br> Uproot affected plants. Avoid growing tomato, tobacco near papaya field. Spray Malathion 50 EC (2 ml / litre of water) or Dimethoate 30 EC (2 ml / litre of water) to control the vector.<br><br>

<b>Papaya mosaic<br><br>Symptom </b><br><br> The young leaves show mosaic mottling and puckering. The subequently produced leaves are small and totally reduced to tendril like structures called shoe string. The number of lobes in leaf increases. The affected plants are stunted. <br><br>Sometime dark green spots and elongated streaks resembling water soaked area are noticed on leaves and stem. Fruits are smaller and deformed. C.O.: Papaya Mosaic Virus, Vector: Myzus persicae, Aphis malvae and A. gossypii. <br><br><b>Management </b><br><br> Remove and destroy the affected plants. Spray Malathion 50 EC (2 ml / litre of water) or Dimethoate 30 EC (2 ml / litre of water) to control the aphid vector.<br><br>
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	3.Fruit crops
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	<b>Black rot / Basal rot / Bud rot / Soft rot<br><br>Symptom </b><br><br> The buds of plants are rotted and become black. Subsequently the infection spreads to fruits. On fruits, water soaked dark coloured lesions develop and the affected tissues rot, dry and become brittle. The decay is accompanied by the sweet and fermented smell. <br><br>The leaves show withering and wilting symptoms. Sometime, white leaf spot with dark brown margin develops, and later enlarge and cover the larger area. It is also a post harvest disease mainly occurring when there is a delay in use after harvest.  The fungus makes its entry through wounds caused during picking and packing. <br><br> Infestation starts at the stalk-end of the fruit. The initial symptoms are small, circular, water-soaked spots that are very soft. Gradually, fruit rots and emits foul smell. (C.O.: Ceratocystis paradoxa). <br><br><b>Management </b><br><br>Sun dry the planting material for 2-3 days before planting. Dip the suckers / slips in Carbendazim 50 WP (3 gram/litre of water) for 2 hours. Prophylatic spray drenching the base of the plants with Copper oxychloride 50 WP (2.5 gram/litre of water) or Copper hydroxide 77 WP (1.5 gram/litre of water). <br><br>Avoid injury to the fruit during harvest and transit. Dip fruits for 5 minutes in Carbendazim 50 WP (3 gram/litre of water) to minimise rotting. <br><br>

<b>Heart rot <br><br>Symptom </b><br><br> The top leaves in young plants show change in colour from green to yellowish green and browning of leaf tip.  The basal portion of leaves shows sign of rotting with foul odour. The disease causes complete rotting of the central portion of the stem and the leaves can be pulled out easily. <br><br> In older plants, the upper part of the stem rots. The fungus also causes rotting of roots resulting stunted growth of plants. On developing fruits, it causes green fruit rot. Poor physical condition of the soil and inadequate drainage are responsible for spread of the disease. (C.O.: Phytophthora parasitica; P. cinnamomi).<br><br><b>Management </b><br><br> Select disease free healthy planting materials. Aviod deep planting. Follow ridge planting in low lying flat area. Infected plants should be removed and destroyed. <br><br>After disinfecting the soil with Copper oxychloride 50 WP (2.5 gram/litre of water) or Copper hydroxide 77 WP (1.5 gram/litre of water) or Bordeaux mixture (1%), replant with suckers / slips dipped in Copper oxychloride 50 WP (2.5 gram/litre of water) or Copper hydroxide 77 WP (1.5 gram/litre of water). <br><br>Ensure proper drainage to the field. Spray drench Potassium phosphonate 50 SC (4 ml / litre of water) or or Fosetyl - Al  or Metalaxyl + Mancozeb 80 WP (2 gram/litre of water) at fortnightly interval in diseased field. <br><br>

<b>Leaf and Fruit rot <br><br>Symptom </b><br><br> Base or bud rot of planting material occurs when they are not dried and packed with proper aeration. Fungus also destroys older plants by entering through wounds in the collar region while weeding or other operations. In severe conditions the entire plant may turn dark and rot within two or three days. (C.O.: Cyratostomella paradoxa).<br><br><b>Management </b><br><br>Select disease free healthy planting materials. Dip suckers in Zineb 75 WP (3 gram/litre of water) or Mancozeb 75 WP (3 gram/litre of water) before planting in endemic areas. <br><br>Ensure proper drainage to the field. Spray Zineb 75 WP (3 gram/litre of water) or Mancozeb 75 WP (3 gram/litre of water). Copper fungicide should not be used in pineapple as they cause leaf scorching. <br><br>

<b>Leaf Spot <br><br>Symptom </b><br><br> The main symptom of a leaf spot disease is spots on foliage. Initial symptoms are in the form of water soaked lesions on the leaves. The spots later enlarge in size and gradually dry up. It occurs frequently in moist, warm climate. (C.O.: Phytophthora sp.)<br><br><b>Management </b><br><br> Use healthy planting materials. Ensure proper drainage. Spray Zineb 75 WP (3 gram/litre of water) or Mancozeb 75 WP (3 gram/litre of water).<br><br>

<b>Wilt disease<br><br>Symptom </b><br><br> The disease appears as reddening of the leaves, on which occasionally chlorotic spots also develop. The severly affected plants shows wilting. (C.O.: Pineapple Wilt Virus (a badna virus); Vector: mealy bug - Planococcus spp.). <br><br><b>Management </b><br><br>Rouge out the affected plants. Remove alternate hosts (Emilia sonchifloria).  Spray Malathion 50 EC (2 ml / litre of water) or Dimethoate 30 EC (2 ml / litre of water) to control the vector.  <br><br>
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	3.Fruit crops
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	<b>Leaf spot<br><br>Symptom </b><br><br> The disease is characterized by numerous, small, pinkish to reddish brown spots with whitish centers in the leaf. Over time, the spots may combine or enlarge. The affected leaves become yellow and drop prematurely. (C.O.: Phaeoleospora indica)  <br><br><b>Management </b><br><br> Spray Mancozeb 75 WP (3 gram/litre of water) or Copper oxychloride 50 WP (2 gram/litre of water) if the disease is severe. <br><br>

<b>Leaf blight<br><br>Symptom </b><br><br> Blight refers to the specific symptom of rapid and complete chlorosis, browning, and then death of plant tissues. The main symptom of the disease is drying twigs and leaves. (C.O.: Fusicoccum sapoticola).<br><br><b>Management </b><br><br> Spray Mancozeb 75 WP (3 gram/litre of water) or Copper oxychloride 50 WP (2 gram/litre of water) if the disease is severe. <br><br>

<b>Sooty mould <br><br>Symptom </b><br><br> Sooty moulds are fungi which cover leaves, stems and twigs with a black velvety sticky substance. They do not infect plants but grow on surfaces where honeydew deposits accumulate. These honey dew is secreted by insects like aphids, scale, mealy bugs and white flies. <br><br>As a result, the light penetration and photosynthetic activity of the plant get reduced. Further, it also causes early senescence of the coated leaves. Under dry conditions the affected leaves curl and shrivel up. (C.O: Meliola mangiferae).<br><br><b>Management </b><br><br>Controling the insects will remove the source of the honeydew. Spray Dimethoate 30 EC (1.5 ml / litre of water) to control insects.  Cut and destroy the affected branches. Spray starch solution to remove sooty moulds. <br><br>The required concentration can be prepared by boiling 1 kg maida or starch with 5 litre of water. After cooling, dilute the solution with 20 litre of water. The starch solution on drying will form flakes which carry the fungus also. Spray Bordeaux mixture (1 %) or Copper oxychloride 50 WP (2 gram/litre of water). <br><br>



	28. 
	3.Fruit crops
	West Indian cherry
	Limited information on plant diseases in this crop is currently available.<br><br>



	29. 
	4.Vegetable crops
	Amaranth<br><br>

<br><br>

<br><br>

<br><br>

<br><br>

Amaranth<br><br>

<br><br>

<br><br>

<br><br>

Amaranth<br><br>

<br><br>


	<b>Leaf blight<br><br>Symptom </b><br><br>  The disease starts with small grey or white or straw coloured lesions on the leaf of young plants. Later these lesions enlarge to irregular lesions with with black dots or olive green sporulations. <br><br>Irregular lesions coalesce covering larger leaf area and become blighted.  The affected parts will later transform to shot holes. The infected foliage cannot be marketed and reduces the commencial value. (C.O.: Colletotrichum gloeosporioides; Rhizoctonia bataticola). <br><br><b>Management </b><br><br>Grow the green type CO-1 whcih is resistant to the disease. Seed treatment with Carbendazim 50 WP (2 gram/litre of water for 1 kg of seed) or Pseudomonas fluorescens or Trichoderma spp. (20 gram/litre of water for 1 kg of seed). Grow red and green varieties alternatively in the same field. <br><br>Spray Pseudomonas fluorescens (20 gram/litre with 20 gram cow dung slurry supernatant) after allowing settling the mud. Prophylatic spray of baking soda: turmeric powder mixture (Ratio 1:4) (4 gram/litre of water) or Copper hydroxide 77 WP (1 gram/litre of water) or Mancozeb 75 WP (3 gram/litre with 20 gram cowdung slurry supernanatnat) is also recommended. <br><br>

<b>White rust<br><br>Symptom </b><br><br>  The disease starts with spots on the leaf and stem surface. Creamy white blisters or raised pustules are noticed on the under surface of leaves. The severly infested leaves dry up and defoliate. Cool temperature and high relative humidity favors disease development. (C.O.: Albugo bliti)<br><br><b>Management </b><br><br>Avoid splash irrigation. Grow red and green varieties alternatively in the same field. Spray Pseudomonas fluorescens (20 gram/litre of water) after allowing the mud to settle. Prophylatic spray of Bordeaux mixture 1% or Copper oxychloride 50 WP (2 gram/ litre of water) Copper hydroxide 77 WP (1 gram/litre of water) is also recommended. <br><br>



	30. 
	4.Vegetable crops
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	<b>Anthracnose<br><br>Symptom </b><br><br> Anthracnose is a general term used to describe diseases that cause dark brown sunken lesions on leaves, stems, flowers, and fruits. All aerial parts of plants are affected. <br><br>The symptom starts with water soaked lessions which later turns brown or black spots. These lesions coalesce and result in extensive leaf blight. The young fruits will darken, shrivel, rot and die on infection. (C.O: Colletotrichum lagenarium).<br><br><b>Management </b><br><br>Seed treatment with Carbendazim 50 WP (2 gram/litre of water for 1 kg of seed) or Pseudomonas fluorescens or Trichoderma spp. (20 gram/litre of water for 1 kg of seed). Anthracnose fungi need water in order to disseminate and infect. They do not spread in dry conditions. So an irrigation system that wets the foliage could result in a disease outbreak. <br><br>The diseased twigs should be pruned and burnt along with fallen leaves. Remove and destroy infected crop debris. Spray Carbendazim 50 WP (1 gram/litre of water) or Mancozeb 75 WP (3 gram/litre of water) or Pseudomonas fluorescens (20 gram/litre of water).<br><br>

<b>Downy mildew <br><br>Symptom </b><br><br> The disease is first seen as pale yellow angular spots on the upper surface of the leaves. Under conditions of high humidity, white / yellow / orange fungal growth appears on the lower surface of the leaves. <br><br> The disease spreads rapidly killing the plant quickly through rapid drying of leaves and defoliation. It is prevalent in areas of high humidity, especially when summer rains occur regularly. (C.O.: Pseudoperonospora cubensis).<br><br><b>Management </b><br><br> Spray Mancozeb 75 WP (3 gram/litre of water) or Potassium phosphonate 40 SC (3-4 ml / litre of water). Remove and destroy severly infected and dried leaves. <br><br>

<b>Powdery mildew <br><br>Symptom </b><br><br> It is a disease characterized by a superficial white powdery growth of the fungus on stems and leaves. The upper surface of younger and mature leaves is mostly affected. Small cottony white spots appear on the infected leaves which gradually spread on the lamina. <br><br>Heavily infected leaves become yellow, and then become dry and brown. Infected tissues may be distorted and show crinkling. The disease is seen mainly in winter months. High humidity and low temperature favors disease development. Fruits of the affected plants do not develop fully and remain small. (C.O: Sphaerotheca fuliginea; Erysiphe cichoracearum).<br><br><b>Management </b><br><br>Maintain proper health of the plant. Spray Wettable sulphur 80 WP (2 gram/litre of water) or Dinocap 48 EC (2 ml / litre of water) or Carbendazim 50 WP (1 gram/litre of water). <br><br>The practice of using Baking soda (5 gram/litre of water) is also found effective. Control various sucking pests that can act as vectors of the disease.<br><br>

<b>Fusarium wilt <br><br>Symptom </b><br><br> Wilt is a condition resulted out of deficiency of water in the foliage. The wilt fungus blocks the water conducting tissue. The addition of water to soil will not help to solve the problem. The leaves of the affected plants show yellowing, loose turgidity and show drooping symptoms. <br><br>Eventually, the plant dies. The roots are usually not affected. The vascular bundles in the collar region and entire stem become yellow or brown. (C.O: Fusarium oxysporum f. sp. niveum).<br><br><b>Management </b><br><br> Remove and destroy all infected plants along with roots. Prophylatic soil drench with Pseudomonas fluorescens or Trichoderma spp. (20 gram/litre of water). <br><br>Soil drench with Carbendazim 50 WP (2 gram/litre of water) or Hexaconazole 5 EC (1 ml / litre of water) or Propiconazole 25 EC (1 ml / litre of water) or Penconazole 10 EC (1 ml / litre of water) immediately on appearance of initial symptoms.  Leaves of fully grown vines should be thoroughly sprayed.<br><br>

<b>Fruit rot or Cottony leak<br><br>Symptom </b><br><br> The fungus attacks through wounds on the fruits. Luxurient cottony white growth of the fungus can be seen on the infected fruits. The symptoms are mainly seen in fruits touching the soil and become watery and soft rotted. (C.O: Phythium aphanidermatum).<br><br><b>Management </b><br><br> Apply mulch on the soil to avoid direct contact of fruits with soil. Prophylatic soil application of Pseudomonas fluorescens or Trichoderma spp. (20 gram/litre of water) will reduce the disease incidence. <br><br>Remove and destroy all rotted fruits. Spray Mancozeb 75 WP (3 gram/litre of water) or Potassium phosphonate 40 SC (3-4 ml / litre of water).<br><br>

<b>Cucumber mosaic disease<br><br>Symptom </b><br><br> Mosaic is caused by virus. The common symptoms include irregular light and dark green or yellow patches or streaks on the leaf and floral parts. The symptoms are mainly seen on younger leaves.  <br><br>The affected leaves become stunted, curled, or wrinkled. And the veins may be lighter than normal or banded with dark green or yellow discoloration. Plants are often dwarfed, with fruit and flowers fewer than usual, deformed, and stunted. (C.O.: Cocumber mosaic virus; Vector: Aphids).<br><br><b>Management </b><br><br> Rouge out the affected plants. Use disease free seed materials. Apply neem cake in the planting pits. Spray Dimethoate 30 EC (2 ml / litre of water) to control the aphid vectors. <br><br>

<b>Phyllody<br><br>Symptom </b><br><br> Phyllody is a condition where in the floral parts get transferred to green leaf like structures. In severe infection, the entire inflorescences are replaced by short twisted leaves closely arranged on a stem. <br><br>Such plants have short internodes and bushy appearances. They do not bear flowers. (C.O.: Phytoplasma; Vector: Jassids).<br><br><b>Management </b><br><br>Rougue out the affected plants. Use good seed materials. Apply neem cake in the planting pits. Spray Dimethoate 30 EC (1.5 ml / litre of water) to control the vector.<br><br>
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Beet root 
	<b>Leaf spot <br><br>Symptom </b><br><br> Numerous small circular spots appear on the leaf near the ground. The spots increase in size, becoming brownish or purplish in color. The spots dry up giving a shot-hole appearance to the leaves. <br><br>As leaves die, the crown becomes cone-shaped with a rosette of dead leaves at the base. High humidity usually favors the spread of this disease. (C.O.: Cercospora beticola).<br><br><b>Management </b><br><br>Remove and destroy the severely affected leaves. Follow crop rotation.  <br><br>Spray Copper oxychloride 50 WP (2 gram/litre of water) or Mancozeb 75 WP (3 gram/litre of water) prophylatically or Carbendazim 50 WP (1 gram/litre of water) or Hexaconazole 5 EC (1 ml / litre of water) or Propiconazole 25 EC (1 ml / litre of water) or Penconazole 10 EC (1 ml / litre of water) immediately after the appearance of the disease.<br><br>

<b>Downy mildew <br><br>Symptom </b><br><br> The disease is mostly prevalent during the cooler months. Symptoms appear as irregular yellowish or greasy greyish areas on the leaves. Affected leaf dries and shrivels quickly. A white mildew growth appears on the lower surface of the affected leaves. <br><br>Flower shoots on infected plants become stunted and distorted. The entire inflorescence has a compact appearance and excessive leaf development may give an appearance witches broom. The fungus survives on the crop residues in the soil and is also carried by the seed. (C.O. Perenospora schachtti)<br><br><b>Management </b><br><br>Follow field sanitation. Follow crop rotation. Treat seeds with Thiram 75 WP (4 gram/litre of water / kg of seed) or Carbendazim 50 WP (2 gram/litre of water / kg of seed) before sowing. <br><br>Spray Zineb 75 WP (3 gram/litre of water) or Mancozeb 75 WP (3 gram/litre of water) or Carbendazim 50 WP (1 gram/litre of water) in the field.<br><br>

<b>Curly-top <br><br>Symptom </b><br><br> Curly top virus infection appears in leaves, stems, flowers, fruits, or roots of plants. Generally, mottling is absent, but infected plant parts may become distorted by curling, twisting, rolling, stunting, etc. <br><br>Leaves become thickened and leathery. Curly top virus may impair both yield and quality of infected plant. C.O.: Beet curly top virus; Vector: Beet leaf hoppers.<br><br><b>Management </b><br><br>Adopt sanitary measures like eradication and destruction of susceptible weeds and susceptible volunteer crop plants from the previous planting. Spray Malathion 50 EC (2 ml / litre of water) or Dimethoate 30 EC (2 ml / litre of water) to control the vectors. <br><br>

<b>Beet Yellows<br><br>Symptom </b><br><br> The important symptoms of the disease include yellow spots on the young leaves during the initial stages of infection. As the disease progresses, the leaves exhibit irregular yellow patches alternating with normal green colour of the leaves. <br><br>The older leaves of infected plants become chlorotic, noticeably thickened, leathery and brittle. The foliage becomes abnormally red or yellow and often dies. (C.O.: Beta Virus; Vector: Myzus persicae and Aphis fabae (Aphids)).<br><br><b>Management </b><br><br>Remove and destroy infected plants and weeds from the field. Spray Malathion 50 EC (2 ml / litre of water) or Dimethoate 30 EC (2 ml / litre of water) to control the vectors. <br><br>

<b>Purple leaf of beet<br><br>Symptom </b><br><br> The infected plants are stunted and leaves have a tendency to stand erect and grow closer to each other, unlike the healthy plants where the leaves are broad, long and profuse. <br><br>Leaves of infected plants show an unusual intense purple colour, while the young emerging leaves show it prominently. Few leaves develop minute necrotic lesions all over the lamina. (C.O.: A strain of tobacco mosaic virus (TMV). Transmission: through sap or mechanical transmission. )<br><br><b>Management </b><br><br>Use disease free seed materials. Rogue out the infected plants. Apply neem cake in the planting pits. <br><br>

<b>Mosaic <br><br>Symptom </b><br><br> Symptoms appear as conspicuous mottling with chlorotic, zonate ring spots on the leaf surface. When these ring spots develop their center is usually green. Virus infected plants remain stunted and may lose some leaves. (C.O.: Beet root Mosaic Virus, Vector: Aphids.)<br><br><b>Management </b><br><br>Uproot and destroy the affected plants.  Spray Malathion 50 EC (2 ml / litre of water) or Dimethoate 30 EC (2 ml / litre of water) to control the vectors to control the aphid.<br><br>
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Bhindi
	<b>Damping Off <br><br>Symptom </b><br><br> Cool, cloudy weather, high humidity, wet soils, compacted soil, and overcrowding of seedlings usually favour the incidence of damping-off. Damping-off kills seedlings before or soon after they emerge. Infection before seedling emergence results in poor germination. If the decay is after seedlings emergence, they fall over or die which is referred to as "damp-off." <br><br>The destructiveness of the disease depends on the amount of pathogen in the soil and on environmental conditions. Seedlings that emerge develop lesion on the tender stem contacting the soil surface. The tissues beneath the lesion become soft rotted and the infected seedlings collapse. (C.O.: Pythium sp., Rhizoctonia sp.)<br><br><b>Management </b><br><br>Remove and destroy the infected seedlings. Avoid excessive irrigation and provide adequate drainage. Treat seeds with Trichoderma viride or Pseudomonas fluorescens (20 gram/litre of water / kg of seed). <br><br>Soil application of Trichoderma viride or Pseudomonas fluorescens fortified in organic manure and neem cake. Drench soil with Mancozeb 75 WP (4 gram/litre of water) or Carbendazim 50 WP (2 gram/litre of water) or Bordeaux mixture 1% or Cheshunt compound or Copper oxychloride 50 WP (2.5 gram/litre of water) or Copper hydroxide 77 WP (1.5 gram/litre of water) as a prophylatic mesearure. <br><br>

<b>Leaf spot<br><br>

Symptom </b><br><br> Two types of leaf spots are seen in bhindi. In one type, brown and irregular spots are seen on the leaf. In the second type, sooty black, angular spots are seen. Both the leaf spots cause severe defoliation and are common during humid seasons. (C.O.: Cercospora abelmoschi and C. malayensis)<br><br><b>Management </b><br><br>  Remove and destroy the severely infected leaves. Spray Mancozeb 75 WP (3 gram/litre of water) or Bordeaux mixture 1% or Copper oxychloride 50 WP (2 gram/litre of water) or Copper hydroxide 77 WP (1 gram/litre of water) as a prophylatic mesearure. <br><br>Spray Carbendazim 50 WP (1 gram/litre of water) or Hexaconazole 5 EC (1 ml / litre of water) or Propiconazole 25 EC (1 ml / litre of water) or Penconazole 10 EC (1 ml / litre of water) immediately after the appearance of the disease.<br><br>

<b>Fusarium Wilt <br><br>Symptom </b><br><br> Wilt is a condition resulted out of deficiency of water in the foliage. The wilt fungus blocks the water conducting tissue. The addition of water to soil will not help to solve the problem. The leaves of the affected plants show yellowing, loose turgidity and show drooping symptoms. <br><br>Eventually, the plant dies. The roots are not affected. The vascular bundles in the collar region become yellow or brown. (C.O.: Fusarium oxysporum f. sp. vasinfectum).<br><br><b>Management </b><br><br>Follow crop rotation. Treat the seeds with Mancozeb 75 WP (4 gram / kg seed) or Carbendazim 50 WP (2 gram/ kg of seed). Drench the field with Copper oxychloride 50 WP (2 gram/litre of water) or Carbendazim 50 WP (2 gram/litre of water).<br><br>

<b>Powdery mildew <br><br>Symptom </b><br><br> It is a disease characterized by a superficial white powdery growth on tender shoots, leaves, flowers and fruits. Small cottony white spots appear on the infected leaves which gradually spread on the lamina. <br><br>Heavily infected leaves become yellow, and then become dry and brown. Infected tissues may be distorted and show crinkling. The disease is seen mainly in winter months. Low humidity, sunny days and low night temperature favors disease development. (C.O.: Erysiphe cichoracearum)<br><br><b>Management </b><br><br>Maintain proper health of the plant. Sulphur dusting (8 kg / acre) in the morning hours control the disease.  Spray Wettable sulphur 80 WP (2 gram/litre of water) or Dinocap 48 EC (2 ml / litre of water) or Carbendazim 50 WP (2 gram/litre of water) as and when the disease is noticed. <br><br>The practice of using Baking soda (5 gram/litre of water) is also found effective. Cotrol various sucking pests that can act as passive vectors of the disease.<br><br>

<b>Yellow vein mosaic <br><br>Symptom </b><br><br> The characteristic symptoms of the disease are a homogenous interwoven network of yellow veins enclosing islands of green tissues. Initially infected leaves exhibit only yellow coloured veins but in the later stages, the entire leaf turns completely yellow. In extreme cases, the infected leaf becomes totally light yellow or cream coloured and there is no trace of green colour. <br><br>At times, enations (raised structures) are observed on the under surface of infected leaf. Plants infected in the early stages remain stunted. The fruits of the infected plants exhibit pale yellow colour, deformed, small, tough in texture and unfit for consumption.(C.O.: Bhindi Yellow Vein Virus, Vector: Bemisia tabaci (white fly).)<br><br><b>Management </b><br><br>Use disease free seed from the disease free area or healthy plant. Rogue out the infected plants. Apply neem cake in the planting pits. Spray Dimethoate 30 EC (1.5 ml / litre of water) or place yellow sticking traps in field to control the insect vector.<br><br>

<b>Enation leaf curl disease<br><br>Symptom </b><br><br> The symptoms appear prominently on the lower surface of the leaf as small, pin head enations. Later, these enations become warty and rough textured. Size of the leaf is reduced. The most characteristic symptoms of the disease are twisting of the main stem and lateral branches along with enations. <br><br>The bending of the plants is so severe that the entire plant appears to be creeping on the soil surface. The leaves become thick and leathery in structure. In case of heavy infection the newly emerged leaves also exhibit bold enations, thickening and curling. <br><br>Fruits produced on the infected plants are few, deformed and unfit for consumption. (C.O.: Bhindi Enation Leaf Curl Virus, Vector: The disease spread through whitefly, Vector: Bemisia tabaci (white fly).)<br><br><b>Management </b><br><br>Use disease free seed from the disease free area. Rogue out the infected plants. Apply neem cake in the planting pits. Spray Dimethoate 30 EC (1 ml / litre of water) or place yellow sticking traps in field to control the insect vector.<br><br>
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Brinjal
	<b>Damping Off <br><br>Symptom </b><br><br> The disease causes severe damage in the nursery. High soil moisture and moderate temperature along with high humidity especially in the rainy season leads to the development of the disease. Two types of symptoms are observed. The pre-emergence damping off results in seed and seedling rot before these emerge out of the soil. <br><br>The post-emergence damping off phase is characterized by infection of the young, juvenile tissues of the collar at the ground level. The infected tissues become soft and become water soaked. The collar portion rots and ultimately the seedlings collapse and die. (C.O.: Pythium aphanidermatum, Phytophthora spp. and Rhizoctonia spp.).<br><br><b>Management </b><br><br>Adopt soil solarization by spreading 250 gauge polythene sheet over the bed for 30 days before sowing. Avoid excessive irrigation. Ensure proper drainage.  <br><br>Remove and destroy the infected seedlings. Treat seeds with Trichoderma viride or Pseudomonas fluorescens (20 gram/litre of water / kg of seed). Soil application of Trichoderma viride or Pseudomonas fluorescens fortified in organic manure and neem cake. <br><br>Drench soil with Mancozeb 75 WP (4 gram/litre of water) or Carbendazim 50 WP (2 gram/litre of water) or Bordeaux mixture 1% or Cheshunt compound or Copper oxychloride 50 WP (2.5 gram/litre of water) or Copper hydroxide 77 WP (1.5 gram/litre of water) as a prophylatic mesearure. <br><br>

<b>Phomopsis Blight <br><br>Symptom </b><br><br> The fungus infects the seedlings in the nursery causing damping off symptoms. When the leaves are infected small circular spots appear which become grey to brown with irregular blackish margins and dark pycnidia. <br><br> Lesions may also develop on petiole and stem, causing blighting of affected portion of the plant with dark pycnidia. Symptoms on the infected fruits appear as minute, sunken dull and dusky spots which later merge to form rotten areas. The affected fruits rots, mummifies and drops off. (C.O.: Phomopsis vexans).<br><br><b>Management </b><br><br>Adopt good field sanitation. Follow crop rotation. Remove and destroy the infected fruits. Treat seeds with Trichoderma viride or Pseudomonas fluorescens (20 gram/litre of water / kg of seed). Soil application of Trichoderma viride or Pseudomonas fluorescens fortified in organic manure and neem cake. <br><br>Spray Mancozeb 75 WP (3 gram/litre of water) or Zineb 75 WP (3 gram/litre of water) or Carbendazim 50 WP (1 gram/litre of water) or Bordeaux mixture 1% or Copper oxychloride 50 WP (2 gram/litre of water) or Copper hydroxide 77 WP (1 gram/litre of water). <br><br>

<b>Leaf spot <br><br>Symptom </b><br><br> The symptoms are characterized by chlorotic lesion, angular to irregular in shape, later turning greyish-brown. Severely infected leaves drop off prematurely, resulting in reduced fruit yield. (C.O. Cercospora melongenae, C. solani-melonginae).<br><br><b>Management </b><br><br>Remove and destroy severely infected leaves. Spray Mancozeb 75 WP (3 gram/litre of water) or Zineb 75 WP (3 gram/litre of water) or Carbendazim 50 WP (1 gram/litre of water) or Copper oxychloride 50 WP (2 gram/litre of water) or Copper hydroxide 77 WP (1 gram/litre of water). <br><br>

<b>Alternaria leaf spot<br><br>Symptom </b><br><br> The disease causes characteristic leaf spots with concentric rings. The spots are mostly irregular and coalesce to cover large areas of the leaf blade. Severely affected leaves drop off. The symptoms on the affected fruits are in the form of large deep-seated spots. The infected fruits turn yellow and drop off prematurely. (C.O.: Altrenaria melongenae) <br><br><b>Management </b><br><br> Remove and destroy affected plant parts. Spray Mancozeb 75 WP (3 gram/litre of water) or Zineb 75 WP (3 gram/litre of water) or Carbendazim 50 WP (1 gram/litre of water) or Copper oxychloride 50 WP (2 gram/litre of water) or Copper hydroxide 77 WP (1 gram/litre of water). <br><br>

<b>Fruit Rot <br><br>Symptom </b><br><br> High humidity favours the development of the disease. The symptoms first appear as small water-soaked lesions on the fruit, which later enlarges in size considerably. Skin of infected fruit turns brown and develops white cottony growth and rots the fruits. (C.O.: Phytophthora nicotianae).<br><br><b>Management </b><br><br>Remove and destroy affected fruits. Spray Copper oxychloride 50 WP (2 gram/litre of water) or Copper hydroxide 77 WP (1 gram/litre of water) or Bordeaux mixture 1%. <br><br>

<b>Verticillium Wilt<br><br>Symptom </b><br><br> The disease attacks the young plants as well as mature plants. The infected young plants show dwarfing and stunting due to the shortening of the internodes. Such plants do not flower and fruit. Infection after the flowering stage results in development of distorted floral buds and fruits. <br><br>The affected fruits finally drop off. The infected leaves show the presence of irregularly scattered necrotic pale yellow spots over the leaf lamina. Later on, these spots coalesce resulting in complete wilting of the leaves. The roots of the affected plants are split open longitudinally, a characteristic dark brown discoloration of the xylem vessels is observed. (C.O.: Verticilium dahliae).<br><br><b>Management </b><br><br> Avoid crop rotation with bhendi, tomato, potato etc. Drench soil with Carbendazim 50 WP (1 gram/litre of water) or Copper oxychloride 50 WP (2 gram/litre of water) or Copper hydroxide 77 WP (1 gram/litre of water). Spray Carbendazim 50 WP (1 gram/litre of water). <br><br>

<b>Bacterial wilt <br><br>Symptom </b><br><br> The characteristic symptoms of the disease are wilting of the foliage followed by collapse of the entire plant. The wilting is characterized by gradual, sometimes sudden, yellowing, withering and drying of the entire plant or some of its branches. The wilted leaves show inward curling. <br><br>The entire vascular system shows dark brown or black discolouration and often bacterial slime oozes out from the cut end of the stem. (C.O.: Psedomonas solancearum (Ralstonia solanacearum)).<br><br><b>Management </b><br><br>Grow resistant varieties viz. Surya, Swetha, Haritha, Neelima, Pusa Purple Cluster, Arka Neela, Arka Kiran. Crop rotation with bhendi, tomato, potato should be avoided. Treat the seeds with Streptocycline (0.5 gram/litre of water for 1 kg of seed) for 30 minutes before sowing. <br><br>Removal and destruction of the affected plants. Incorporate bleaching powder @ 15 kg / ha in endemic fields. Treat seeds with Pseudomonas fluorescens (20 gram/litre of water / kg of seed) and soil application of Pseudomonas fluorescens fortified in neem cake reduces the disease incidence. <br><br>The planting pits should be prophylatically drenched with Copper oxychloride 50 WP (2 gram/litre of water) or Copper hydroxide 77 WP (1 gram/litre of water) two weeks before planting.<br><br>

<b>Mosaic <br><br>Symptom </b><br><br> The common symptoms include irregular light and dark green or yellow patches or streaks on the leaf and floral parts. The symptoms are mainly seen on younger leaves. <br><br>The affected leaves become stunted, curled, or wrinkled. And the veins may be lighter than normal or banded with dark green or yellow discoloration. Plants are often dwarfed, with fruit and flowers fewer than usual, deformed, and stunted. (C.O.: Potato Virus Y, Brinjal Mosaic Virus; Vector: Aphids (Aphis gossypi and Myzus persicae).<br><br><b>Management </b><br><br> Rogue out the affected plants. Keep the field weed free.  Use disease free seed materials. Apply neem cake in the planting pits. Spray Malathion 50 EC or Dimethoate 30 EC (2 ml / litre of water) to control the aphid vectors. <br><br>

<b>Little leaf disease<br><br>Symptom </b><br><br> The leaves of the infected plants in the early stages are light yellow in colour. The leaves show a reduction in size and are malformed. Disease affected plant are generally shorter in stature bearing a large number of branches and leaves than healthy plants. <br><br>The petioles get shorter considerably, many buds appear in the axil of leaves and internodes get shortened thus giving the plants a bushy appearance. Flower parts are deformed leading the plants to be sterile. Infected plants do not bear any fruit. However, if any fruit is formed it becomes hard, tough and fails to mature. (C.O.: Phytoplasma, Vector: Leaf hopper (Cestius (Hishimonus) phycitis and Amrasca biguttula biguttula).<br><br><b>Management </b><br><br>Remove and destroy affected plants.  Remove weed that serve as susceptible hosts. Spray Malathion 50 EC (2 ml / litre of water) or Dimethoate 30 EC (2 ml / litre of water) to controls vectors.<br><br>
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	<b>Damping off <br><br>Symptom </b><br><br> Cool, cloudy weather, high humidity, wet soils, compacted soil, and overcrowding of seedlings usually favour the incidence of damping-off. Damping-off kills seedlings before or soon after they emerge. Infection before seedling emergence results in poor germination. <br><br>If the decay is after seedlings emergence, they fall over or die which is referred to as "damping off." The destructiveness of the disease depends on the amount of pathogen in the soil and on environmental conditions. Seedlings that emerge develop lesion on the tender stem contacting the soil surface. The tissues beneath the lesion become soft rotted and the infected seedlings collapse. (C.O.: Pythium debaryanum)<br><br><b>Management </b><br><br>Remove and destroy the infected seedlings. Avoid excessive irrigation and provide adequate drainage. Treat seeds with Trichoderma viride or Pseudomonas fluorescens (20 gram/litre of water / kg of seed). <br><br>Soil application of Trichoderma viride or Pseudomonas fluorescens fortified in organic manure and neem cake. Drench soil with Mancozeb 75 WP (4 gram/litre of water) or Bordeaux mixture 1% or Cheshunt compound or Copper oxychloride 50 WP (2.5 gram/litre of water) or Copper hydroxide 77 WP (1.5 gram/litre of water) as a prophylatic mesearure. <br><br>

<b>Alternaria blight <br><br>Symptom </b><br><br> The pathogen affects leaves, stem, pods and seeds. Symptoms of the disease first appear on the leaves in the form of small, yellowish, slightly raised lesions. These lesions enlarge with concentric rings to form target board appearance. <br><br> Lesions appear later on the stems and seed pods. Infection spreads rapidly during rainy weather, and the entire pod may be so infected that the styler end becomes black and shrivelled. The fungus penetrates in pod tissues, ultimately infecting the seeds. The infected seed fails to germinate. (C.O.: Alternaria raphani).<br><br><b>Management </b><br><br>Use disease free seeds. Spray Mancozeb 75 WP (3 gram/litre of water) or Carbendazim 50 WP (1 gram/litre of water) or Copper oxychloride 50 WP (2 gram/litre of water) or Copper hydroxide 77 WP (1 gram/litre of water). <br><br>

<b>White Rust <br><br>Symptom </b><br><br> Disease attacks the leaves and flowering shoots. White mildew fungal structures in patches and blisters are observed on the under surface of the leaves. <br><br>Affected flowering shoots get deformed and bear only malformed flowers. Cool temperature and high relative humidity favors disease development. (C.O.: Albugo candida).<br><br><b>Management </b><br><br>Follow field sanitation. Use resistant varieties. Spray Mancozeb 75 WP or Zineb 75 WP (3 gram/litre of water) or Potassium phosphonate 40 SC (3-4 ml / litre of water).<br><br>

<b>Downy mildew <br><br>Symptom </b><br><br> It is a disease characterized by yellowish to purplish patches on the leaves. The disease is very serious in nursery and it can also appear in the main field. High humidity, fog, drizzling rains, and heavy dew favour the disease development and spread. The first symptom observed are small, light green-yellow lesions on the upper leaf surface, later showing on the undersurface. <br><br>The spots turn yellow or orange as they enlarge. During periods of high humidity, a grayish white moldy growth is developed on the undersurface of the leaf. Later the leaf may become papery and die. Cabbage heads develop sunken black spots and rots. (C.O.: Perenospora parasitica).<br><br><b>Management </b><br><br>All weeds serving as collateral host of the fungus should be removed and destroyed. Spray Copper oxychloride 50 WP (2 gram/litre of water) or Copper hydroxide 77 WP (1 gram/litre of water) or Potassium phosphonate 40 SC (3-4 ml / litre of water). <br><br>

<b>Black rot <br><br>Symptom </b><br><br> Affect all stages of crop. On young seedlngs, the cotyleons show blackening at the margins. Infected seedlings become yellow, drop lower leaves and may die. Leaves may be affected on only one side of a seedling. In main field, the classic symptom of black rot is caused by local infection that results when bacteria enter leaves through natural openings of leaf margins. <br><br>The infected tissue turns pale green-yellow and then turns brown and dies. Affected areas are usually wedge- or V-shaped. These areas enlarge as the disease progresses, and severely affected leaves may drop off. The veins in infected leaves, stems, and roots sometimes become black. <br><br>The heads of the infected plants remains small and its quality is reduced making it unfit for marketing. This bacterial disease is common in areas having a warm and wet climate. (C.O.: Xanthomonas campestris pv. campestris).<br><br><b>Management </b><br><br>An integrated approach is needed to manage black rot successfully. Use of black rot tolerant varieties is the best method to control the disease. Considerable reduction in disease has been observed when seeds are treated with Agrimycin-100 (1 gram / 10 litre of water) or Streptocycline (0.5 gram/litre of water). <br><br>Treat seeds with Pseudomonas fluorescens (20 gram/litre of water / kg of seed) and soil application of Pseudomonas fluorescens fortified in neem cake also reduces the disease incidence. Planting should be done on raised beds to facilitate drainage. Cultivation in the fields where crucifers have been continuously grown during last 2 years should be avoided. <br><br>Plants should be thoroughly inspected for black rot symptoms. Affected plants should be removed and destroyed. Disinfect the area with bleaching powder @ 15 kg / ha in endemic fields. The planting pits should be prophylatically drenched with Copper oxychloride 50 WP (2 gram/litre of water) or Copper hydroxide 77 WP (1 gram/litre of water) two weeks before planting. <br><br>Soil drench Agrimycin-100 (1 gram / 10 litre of water) or Streptocycline (0.5 gram/litre of water) when the disease is noticed.<br><br>

<b>Club root <br><br>Symptom </b><br><br> Cool, wet and acidic soils favor the development and spread of the disease. Roots develop clubs (swellings) that can be 12-15 cm wide. The largest clubs are usually on the larger roots just below the soil surface. Affected seedlings do not show any root swellings until about 3 weeks after infection. Infection in the nursery stage results in the death of seedlings. <br><br>When plants are attacked at a later stage, the disease rarely kills the plant, but the capacity of the affected roots to absorb minerals and water gets reduced. Plants wilt in hot weather but partly recover at night. Finally leaves become stunted, yellowish and prematurely bolt in hot weather. (C.O.: Plasmodiophora brassicae).<br><br><b>Management </b><br><br>Early infection of seedlings can be destructive, so it is important to use only uninfected seedbeds and clean equipment. Long crop rotations with non-cruciferous crops for 6 years or longer help prevent a pathogen build-up and reduce disease incidence. <br><br>When susceptible varieties are grown in acidic soils, finely ground limestone is thoroughly mixed into the soil six weeks before planting to raise the soil pH above 7.0. Lime inhibits disease development, but will not prevent a disease outbreak if the spore load in the soil is sufficiently high. <br><br>The quantity of lime is determined by initially measuring the pH of the soil. Soil drenching with Carbendazim 50 WP (2 gram/litre of water) also checks the disease. <br><br>

<b>Black leg <br><br>Symptom </b><br><br> Pale, irregular spots develop on leaves, which later become ashy gray with scattered black dots on the surface. Stem lesions are elongated with purple borders near the ground level and extend below the soil surface, causing a black rot of lower stem and roots. <br><br>Severely affected plants remain stunted and finally wilt. As plants mature, they fall due to lack of root anchorage. Seed crop symptoms include occasional cankers on stem bases and spots also appear on overwintered leaves. Infection can spread to the base of leaves of cabbage heads in storage. (C.O.: Phoma lingum).<br><br><b>Management </b><br><br>Disease free seeds should be used for planting. As the main infection is through seeds, hot water treatment of seeds for 52 degree Celcius for 15 minutes is recommended. For seed production plots, seed stock used should be free from fungal pathogen. <br><br>Cultivation in the fields where crucifers have been continuously grown during last 2 years should be avoided. Seedbeds and seed plots should be regularly inspected for obvious foliar infections. Seedlings before transplanting should not be dipped in water. <br><br>

<b>Bacterial root rot <br><br>Symptom </b><br><br> It is a bacterial disease. Symptoms appear as rotting of pith tissues resulting in cavity formation and wilting of plants. The disease spreads when the roots are transplanted for seed production. (C.O.: Erwinia rhapontici).<br><br><b>Management </b><br><br>The disease spreads through implements and irrigation water. Treat the seeds in a solution of Agrimycin-100 (1 gram/ 10 litre of water) at the time of sowing.<br><br>

<b>Mosaic  disease<br><br>Symptom </b><br><br> The symptoms first appear as small, circular to irregular, chlorotic lesion in between and adjacent to the veins. Little or no leaf distortion is noticed. Affected plants are stunted or formation of head rarely occurs. C.O.: Cabbage mosaic virus. Transmitted through aphids.<br><br><b>Management </b><br><br>Use disease free seed materials from healthy plants. Rogue out the infected plants. Apply neem cake in the planting pits. Spray Dimethoate 30 EC (2 ml / litre of water) to control the aphid vectors.<br><br>
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	<b>Leaf blight <br><br>Symptom </b><br><br> Blight refers to the specific symptom of rapid and complete chlorosis, browning, drying and death of plant tissues. The symptoms first appear along the margins of the leaves, often causing the leaves to curl. <br><br>The disease produces severe blighting on carrot leaves and petioles resulting in drying twigs and leaves. Entire leaves and petioles may die on severely infected plants. It is more severe in wet weather. (C.O.: Cercospora carotae).<br><br><b>Management </b><br><br>Follow crop rotation and field sanitation. Use disease free seeds.  Seed treatment with Mancozeb 75 WP (4 gram/litre of water / kg of seeds) or Carbendazim (2 gram/litre of water / kg of seeds) eradicate the seed borne pathogen. <br><br>Spray Copper oxychloride 50 WP (2 gram/litre of water) or Copper hydroxide 77 WP (1 gram/litre of water) or Mancozeb 75 WP (3-4 gram/litre of water) or Carbendazim (1 gram/litre of water) as and when the disease is noticed.<br><br>

<b>Alternaria blight <br><br>Symptom </b><br><br> Alternaria leaf spots first appear at the margin of the leaflets as dark brown to black and irregular in shape. Lesions produced on the petioles and stems are dark brown and often coalesce and girdle the stems. As the disease progresses entire leaflets may shrivel and die, appearing scorched. <br><br>Alternaria leaf lesions are generally more prevalent on older foliage and plants. The disease spreads rapidly on the older leaves of a maturing crop. This is due in part to poor air circulation among the older lower leaves in the canopy and to the moisture-holding capacity of the dense foliage. (C.O.: Alternaria dauci).<br><br><b>Management </b><br><br>Follow crop rotation. Remove and destroy the severely infected leaves and plant will minimize the disease infection. Seed treatment with hot water at 50°C for 15 minutes is recommended. Seed treatment with before sowing is also effective. Spray Copper oxychloride 50 WP (2 gm/litre of water). <br><br>Seed treatment with Thiram 75 WS (4 gram/litre of water / kg of seeds) or Mancozeb 75 WP (4 gram/litre of water / kg of seeds) or Carbendazim (2 gram/litre of water / kg of seeds) eradicate the seed borne pathogen. Spray Copper oxychloride 50 WP (2 gram/litre of water) or Copper hydroxide 77 WP (1 gram/litre of water) or Mancozeb 75 WP (3-4 gram/litre of water) or Carbendazim (1 gram/litre of water) as and when the disease is noticed.<br><br>

<b>Powdery mildew <br><br>Symptom </b><br><br> It is a disease characterized by a superficial white powdery growth on stems and leaves. The lower leaves are mostly affected. Small cottony white spots appear on the infected leaves which gradually spread on the lamina. <br><br>Heavily infected leaves become yellow, and then become dry and brown. Infected tissues may be distorted and show crinkling. The disease is seen mainly in winter months. High humidity, sunny days, low night temperature and dew formation favors disease development. (C.O.: Erysiphe polygoni).<br><br><b>Management </b><br><br>Maintain proper health of the plant. Sulphur dusting (8 kg / acre) in the morning hours is recommended to control the disease.  Spray Wettable sulphur 80 WP (2 gram/litre of water) or Dinocap 48 EC (2 ml / litre of water) or Carbendazim 50 WP (2 gram/litre of water). <br><br>The practice of using Baking soda (5 gram/litre of water) is also found effective. Control various sucking pests that can act as vectors of the disease.<br><br>

<b>Watery soft rot <br><br>Symptom </b><br><br> The disease is present in soil or storage and often shows up after the crop has been harvested. Symptoms can be identified in the field as characteristic white mold with black sclerotia present on the crown of infected carrots. <br><br>In storage, a soft, watery rot with white mold and black sclerotia characterizes the disease. (C.O.: Sclerotinia sclerotiorum).<br><br><b>Management </b><br><br>Crop rotation, weed control (to improve air circulation), planting on raised beds, winter flooding, rapid cooling prior to storage and meticulous sanitation of all storage components are necessary to reduce losses from this disease.<br><br>

<b>Black rot <br><br>Symptom </b><br><br> The seed and soil-borne disease is characterized by a shiny black decay at the crown area and a greenish-black mold on the tap root. The infected tissue is greenish black to jet black due to the presence of masses of black spores. The disease affects the roots in the field as well in storage. (C.O.: Alternaria radicina).<br><br><b>Management </b><br><br>Proper field sanitation and practicing rotation helps to keep the disease under control. <br><br>Spray drench with Copper oxychloride 50 WP (2 gram/litre of water) or Copper hydroxide 77 WP (1 gram/litre of water) or Mancozeb 75 WP (3-4 gram/litre of water) or Carbendazim (1 gram/litre of water) before the disease incidence and also before the harvest of the crop.<br><br>

<b>Carrot yellows<br><br>Symptom </b><br><br> The affected leaves become yellow accompanied by vein clearing. Dormant buds in the crown grow out into chlorotic shoots, which give a withers broom appearance on the top. <br><br>Size and quality of roots are reduced and malformed. The internal texture of roots show marked colour changes causing reduction in market value of carrots for fresh market as well as for processing. Roots of infected plants have a bitter taste with astringent flavour. (C.O.: Phytoplasma; Vector: Six-spotted leaf hopper).<br><br><b>Management </b><br><br>Rogue out the infected plants, collateral hosts and other weeds. Spray Dimethoate 30 EC (2 ml / litre of water) to control the vector.<br><br>

<b>Cavity spot<br><br>Symptom </b><br><br> Cavity spot is characterized by elliptical to irregularly shaped, depressed lesions oriented across the mature carrot tap roots. Infections occur anywhere along the taproot, but lesions tend to be more abundant on the upper third of the root. Lesions begin as pinpoint, sunken spots and generally enlarge as roots mature. <br><br><b>Management </b><br><br>As the older carrots are more susceptible to infection carrots should be harvested as soon as after they mature. Excess irrigation to the crop should be avoided.<br><br>

<b>Bacterial soft rot <br><br>Symptom </b><br><br> Bacterial soft rots of carrots occur only when soil conditions are wet or storage conditions are poor. Soft water-soaked and irregular lesions appear on the roots. Initially these lesions are superficial but soon spread to cover the inner tissues. <br><br>The foliage may remain green until the disease on the tuber advances considerably. The entire plant wilts when complete rotting of the tuber takes place. A foul odour is emitted from the decayed roots. Abundant moisture on the root surface favours disease incidence. (Erwinia carotovora p.v. carotovora and Erwinia carotovora p.v. atroseptica).<br><br><b>Management </b><br><br>Plant carrot in raised beds in poorly drained areas. Careful harvesting, handling, grading and sanitation are the only ways to reduce the problem. <br><br>The diseased roots should not be stored along with the healthy tubers. The root surface should be kept dry and stored at 0 degree Celcius with 95 % relative humidity.  Drench the soil with copper oxy chloride 50 WP (2 gram/ litre of water)<br><br>
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	<b>Damping off  <br><br>Symptom </b><br><br> The seedlings in nursery are killed before and emergence. Water soaking and shrivelling of stem can be noticed. The pathogen is soil borne. The spread is through irrigation water. The disease spreads to main field by planting infected seedlings.  (C.O.: Pythium aphanidermatum).<br><br><b>Management </b><br><br>Remove and destroy infected seedlings at regular intervals. Avoid excessive irrigation. Ensure proper drainage.  Treat the seeds with Trichoderma viride or Pseudomonas florescence (20 gram/litre of water / kg of seed). <br><br>Drench soil with Copper oxychloride 50 WP (2 gram/litre of water) or Copper hydroxide 77 WP (1 gram/litre of water) or Mancozeb 75 WP (3-4 gram/litre of water). <br><br>

<b>Fruit rot and Die back <br><br>Symptom </b><br><br> As the fungus causes necrosis of tender twigs from the tip backwards the disease is called die-back.  Infection usually begins when the crop flowers. There is drying and profuse shedding of flowers. The flower stalk shrivels and dries up. <br><br> This drying up spreads from the flower stalks to the stem and subsequently causes die-back of the branches and stem and their withering. Partially affected plants bear fruits which are few and of low quality. <br><br>On the surface of the fruit, suncken necrotic areas are found separated from the healthy area by a dark brown to black band with central light brown to grey centre. Affected fruits rot and shed. (C.O.:  Colletotrichum capsici).<br><br><b>Management </b><br><br>Use of disease-free seeds is important in preventing the disease. Seed treatment with Thiram 75 WS or Mancozeb (4 gram/litre of water / kg of seed) is found to be effective in eliminating the seed-borne inoculum. <br><br>Spray Copper oxychloride 50 WP (2 gram/litre of water) or Copper hydroxide 77 WP (1 gram/litre of water) or Mancozeb 75 WP (3-4 gram/litre of water). <br><br>

<b>Bacterial leaf spot<br><br>Symptom </b><br><br> The leaves exhibit small circular or irregular, chlorotic / dark brown / black greasy spots. As the spots enlarge in size, the centre becomes lighter and surrounded by a dark band of tissue. The spot coalesce to form irregular lesions. Severely affected leaves become chlorotic and fall off. <br><br> Petioles and stems are also affected. Stem infection leads to formation of cankerous growth and wilting of branches. On the fruits round, raised water soaked spots with a pale yellow border and produced. The spots turn brown developing a depression in the centre wherein shining droplets of bacterial ooze is observed. (C.O: Xanthomonas campestris pv. vesicatoria).<br><br><b>Management </b><br><br>The disease is primarily seed borne. Treat the seeds with with Agrimycin-100 (1 gram / 10 litre of water) or Streptocycline (0.5 gram/litre of water) or with Pseudomonas fluorescens (20 gram/litre of water / kg of seed) and soil application of Pseudomonas fluorescens fortified in neem cake also reduces the disease incidence. Affected plants should be removed and destroyed. <br><br> Disinfect the area with bleaching powder @ 15 kg / ha in endemic fields. The planting pits should be prophylatically drenched with Copper oxychloride 50 WP (2 gram/litre of water) or Copper hydroxide 77 WP (1 gram/litre of water) two weeks before planting. Soil drench Agrimycin-100 (1 gram / 10 litre of water) or Streptocycline (0.5 gram/litre of water) when the disease is noticed.<br><br>

<b>Leaf spot <br><br>Symptom </b><br><br> Leaf lesions typically are brown and circular with small to large light grey centers and dark brown margins. The lesions may enlarge to 1 cm or more in diameter and some times coalesce. <br><br>Stem, petiole and pod lesions also have light grey centers with dark borders, but they are typically elliptical. Severely infected leaves drop off prematurely resulting in reduced yield. (C.O.: Cercospora capsici).<br><br><b>Management </b><br><br>Use disease-free seeds. Seed treatment with Thiram 75 WS or Mancozeb (4 gram/litre of water / kg of seed) or Carbendazim 50 WP (2 gram/litre of water / kg of seed) is found to be effective in eliminating the seed-borne inoculum. <br><br>Spray Copper oxychloride 50 WP (2 gram/litre of water) or Copper hydroxide 77 WP (1 gram/litre of water) or Mancozeb 75 WP (3-4 gram/litre of water) or Carbendazim 50 WP (1 gram/litre of water). <br><br>

<b>Powdery mildew<br><br>Symptom </b><br><br> It is a disease characterized by a superficial white powdery growth on stems and leaves. The lower leaves are mostly affected. Small cottony white spots appear on the infected leaves which gradually spread on the lamina. <br><br>Heavily infected leaves become yellow, and then become dry and brown. Infected tissues may be distorted and show crinkling. The disease is seen mainly in winter months. High humidity, sunny days and low night temperature favors disease development. (C.O.: Leveillula taurica).<br><br><b>Management </b><br><br>Maintain proper health of the plant. Sulphur dusting (8 kg / acre) in the morning hours is recommended to control the disease.  Spray Wettable sulphur 80 WP (2 gram/litre of water) or Dinocap 48 EC (2 ml / litre of water) or Carbendazim 50 WP (2 gram/litre of water). <br><br>The practice of using Baking soda (5 gram/litre of water) is also found effective. Control various sucking pests that can act as vectors of the disease.<br><br>

<b>Wilt disease <br><br>Symptom </b><br><br> The disease is characterised by wilting of the plant and upward and inward rolling of the leaves. The leaves of the affected plants show yellowing, loose turgidity and show drooping symptoms. Eventually, the plant dies. The roots are not affected. The vascular bundles become yellow or brown. Generally appear in localised areas. (C.O: Fusarium oxysporum f.sp. capsici).<br><br><b>Management </b><br><br>Use of wilt resistant varieties. Seed treatment with Trichoderma viride (20 gram/litre of water / kg of seeds) or Carbendazim 50 WP (2 gram/litre of water / kg seed) is effective. <br><br>Soil drenching with Copper oxychloride 50 WP (2 gram/litre of water) or Copper hydroxide 77 WP (1 gram/litre of water) is also effective.<br><br>

<b>Alternaria rot<br><br>Symptom </b><br><br> The fungus is reported to enter through wounds (sunscald or punctures). Dusty black spores on fruit spots are characteristic. On the fruit, large greenish-brown to brown lesions covered, with grayish-brown mold are produced. Similar lesions on the lower-part of the fruit are characteristic of Alternaria rot especially due to blossom-end rot. <br><br>The larger lesions may show alternating light and dark-brown concentric zones. Shipping peppers under standard refrigeration will check the development of this rot, but when the fruit is removed from refrigeration the decay will advance rapidly at moderate to warm temperatures. Infected seeds, volunteer plants and infected plant debris are primary source of infection. (C.O.: Alternaria sp.).<br><br><b>Management </b><br><br>Seed treatment with hot air at 38 degree Celcius for 48-72 hours or hot water at 50˚C to 53˚C for 2 to 3 minutes, eradicates the fungus from seed. Seed treatment with Trichoderma viride or Pseudomonas fluorescens (20 gram/litre of water / kg of seeds) or Carbendazim 50 WP (2 gram/litre of water / kg seed) is also effective. <br><br>Spray Copper oxychloride 50 WP (2 gram/litre of water) or Copper hydroxide 77 WP (1 gram/litre of water) or Bordeaux mixture 1 % or Mancozeb 75 WP (3-4 gram/litre of water) or Carbendazim 50 WP (1 gram/litre of water) after fruit setting and before harvesting.<br><br>

<b>Bacterial soft rot <br><br>Symptom </b><br><br> The fleshy fruit peduncle is highly susceptible and is the initial point of infection. Both ripe and green fruit may be affected. Initially, the lesions on the fruit are light to dark- colored, water-soaked and sunken. The affected areas expand very rapidly, particularly under high temperatures, and tissues lose their texture. <br><br>In later stages, bacterial ooze may develop from affected areas, and secondary organisms grow, often invading the rotted tissue and emitting foul smell. The affected fruit hang from the plant like a water-filled bag. During transit, post-harvest softening of stem end rot of fruit is very common. (C.O.: Erwinia carotovora).<br><br><b>Management </b><br><br>A high rate of nitrogen fertilization is associated with the increased susceptibility to soft rot.  Allow fruit to dry thoroughly. During packing and storage, the fruit should be kept clean and maintained in a cool, dry place. Remove and destroy all rotted fruits. <br><br>Spray the fruits with Agrimycin-100 (1 gram / 10 litre of water) or Streptocycline (0.5 gram/litre of water) before harvesting.<br><br>

<b>Mosaic <br><br>Symptom </b><br><br> Light green and dark green patches on the leaves. Vein clearing and vein banding are also seen. Leaf puckering and stunted plant growth during early stages is very common. <br><br>Yellowing, chlorotic ring spots on leaves and fruits will also appears. (C.O.: Chilli Mosaic Virus / Cucumber Mosaic Virus, Vector: Aphids - Aphis gossypii, A. craccivora, Myzus persicae etc.)<br><br><b>Management </b><br><br>Use disease free seeds from disease free plants. Rogue out the infected plants. Apply neem cake in the planting pits. Spray Dimethoate 30 EC (2 ml / litre of water) or Malathion 50 EC (2 ml / litre of water) to control the aphid vectors.<br><br>

<b>Leaf curl disease<br><br>Symptom </b><br><br> Leaves curl towards midrib and become deformed. Stunted plant growth due to shortened internodes and leaves greatly reduced in size which assumes witches, broom appearance. Flower buds abcise before attaining full size and anthers do not contain pollen grains. (C.O.: Chilli Leaf Curl Virus, Vector: Whitefly). <br><br><b>Management </b><br><br>Use disease free seeds ffrom healthy plants. Rogue out the infected plants. Apply neem cake in the planting pits. Spray Dimethoate 30 EC (2 ml / litre of water) to control the vector.<br><br>
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	<b>Damping-off <br><br>Symptom </b><br><br> The pre-emergence damping off results in seed and seedling rot before these emerge out of the soil. In the post-emergence damping-off the pathogen attacks the collar region of seedlings on the surface of soil. <br><br>The collar portion rots and ultimately the seedlings collapse and die. (C.O.: Fusarium oxysporum f.sp. cepae; Pythium aphanidermatum, P. debaryanum; Sclerotium rolfsii and S. cepivorum and Colletotrichum sp.).<br><br><b>Management </b><br><br>Healthy and the disease free seeds should be selected for sowing. The seed should be treated with Thiram 75 WS (4 gram/litre of water / kg of seed) before sowing. Continuous raising of nursery in the same plot should be avoided. <br><br> Soil solarization by spreading 250 gauge polythene sheet over the bed for 30 days before sowing and application of bio-control agent Trichoderma viride or Pseudomonas florescence (20 gram/litre of water / kg of seed) are also found to be effective for the control damping-off to considerable extent. <br><br>Remove and destroy infected seedlings at regular intervals. Avoid excessive irrigation. Ensure proper drainage.  Drench soil with Copper oxychloride 50 WP (2 gram/litre of water) or Copper hydroxide 77 WP (1 gram/litre of water) or Cheshunt compound or Mancozeb 75 WP (3-4 gram/litre of water). <br><br>

<b>Purple blotch <br><br>Symptom </b><br><br> The symptoms occur on leaves and flower stalks as water-soaked small, sunken, whitish flecks with a purple coloured centres and zonations. These blotches have prominant yellow halo that extends upward and downward for some distance. <br><br> The lesions may girdle leaves or stalk and cause their drooping. The infected plants fail to develop bulbs and if bulbs develop, they decay. The intensity of disease varies from season to season. It is more common in kharif season. (C.O.: Alternaria porri).<br><br><b>Management </b><br><br>Use of healthy and disease free seeds for planting, Crop rotation of 2-3 years with non related crops. Spraying Mancozeb 75 WP (2.5 gm/litre of water) or Iprodione 50 WP (2.5 gm/litre of water) after one month from transplanting at fortnightly interval reduces the disease incidence. <br><br>Seed treatment with Trichoderma viride or Pseudomonas fluorescens (20 gram/litre of water / kg of seeds) or Carbendazim 50 WP (2 gram/litre of water / kg seed) or Mancozeb 75 WP (4 gram/litre of water / kg of seed) or Thiram 75 WP (4 gram/litre of water / kg of seed) is effective. <br><br>Spray Copper oxychloride 50 WP (2 gram/litre of water) or Copper hydroxide 77 WP (1 gram/litre of water) or Bordeaux mixture 1 % or Mancozeb 75 WP (3-4 gram/litre of water) or Carbendazim 50 WP (1 gram/litre of water) immediately after the disease is noticed. <br><br>

<b>Stemphylium blight <br><br>Symptom </b><br><br> This disease is very common on onion leaves and flower stalks. Infection occurs on radial leaves of transplanted seedlings at 3- 4 leaf stage during late March and early April. <br><br>The symptoms appear as small yellowish to orange flecks or streaks in the middle of the leaves, which soon develop into elongated spindle shaped spots surrounded by pinkish margin. The disease appearing on the inflorescence stalk causes severe damage to the seed crop. (C.O.: Stemphylium vesicarium).<br><br><b>Management </b><br><br>Field sanitation; removal and burning of crop residues minimize the spread of infection. Spray Mancozeb 75 WP (3 gram/litre of water) or Carbendazim 50 WP (1 gram/litre of water) on appearance of disease at fortnightly interval.<br><br>

<b>Anthracnose / Smudge <br><br>Symptom </b><br><br> The symptoms appear initially on the leaves as water soaked pale yellow spots, which spreads lengthwise covering entire leaf blade. The affected leaves shrivel and droop down. The disease also affects on scales of bulbs under field conditions and during storage. <br><br>The disease appears as dark green to almost black smudge (stroma of the fungus) on the bulb, neck or green leaves that are clinging to bulbs. These smudges will be uniformly spread or arranged concentrically on the lessions. The infection subsequently spread to the inner scales resulting in the complete rotting of the bulbs.   (C.O.: Colletotrichum gloeosporiodes or Colletotrichum circinans)<br><br><b>Management </b><br><br>Since the pathogen survives on crop debris, sanitation and destruction of infected crop debris helps in reducing the disease. Seed treatment with Trichoderma viride or Pseudomonas fluorescens (20 gram/litre of water / kg of seeds) or Carbendazim 50 WP (2 gram/litre of water / kg seed) or Mancozeb 75 WP (4 gram/litre of water / kg of seed) or Thiram 75 WP (4 gram/litre of water / kg of seed) is effective. <br><br>Spray drench and foliar spray of Copper oxychloride 50 WP (2 gram/litre of water) or Copper hydroxide 77 WP (1 gram/litre of water) or Bordeaux mixture 1 % or Mancozeb 75 WP (3-4 gram/litre of water) or Carbendazim 50 WP (1 gram/litre of water) immediately after the disease is noticed.<br><br>

<b>Basal rot <br><br>Symptom </b><br><br> Initially yellowing of leaves and stunted growth of plant are observed and later on, the leaves dry from tip downwards. In early stage of infection, the roots of the plants become pink in colour and rotting take place later. <br><br> In advanced stage, the bulb starts decaying from lower ends and ultimately whole plant die. (C.O: Fusarium oxysporum f.sp. cepae).<br><br><b>Management </b><br><br>Since the pathogen is soil borne, it is difficult to control disease. Mixed cropping and crop rotation reduce the incidence of disease. Soil solarization by spreading polythene sheet of 250 guage in summer season for 30 days reduces the infectious propagules, which in turn reduces the disease. <br><br>Seed treatment with Trichoderma viride or Pseudomonas fluorescens (20 gram/litre of water / kg of seeds) or Carbendazim 50 WP (2 gram/litre of water / kg seed) or Mancozeb 75 WP or Thiram 75 WP (4 gram/litre of water / kg of seed) is effective. Seedling dips in Carbendazim 50 WP or Pseudomonas fluorescens or Trichoderma viride (20 gram/litre of water) significantly reduces the basal rot in onion crop. <br><br>Soil drench Copper oxychloride 50 WP (2 gram/litre of water) or Copper hydroxide 77 WP (1 gram/litre of water) or Bordeaux mixture 1 % or Mancozeb 75 WP (3-4 gram/litre of water) or Carbendazim 50 WP is also very effective. Soil application of Trichoderma viride or Pseudomonas fluorescens multiplied in neemcake and organic manure also reduces incidence of the disease. <br><br>

<b>Downy mildew <br><br>Symptom </b><br><br> The disease is worst in damp conditions especially in northern hilly track and plains particularly in high humid locations, late planting of the crop, application of higher doses of fertilizers and flooded irrigation. <br><br>In systemic infection occurs when the plants are raised from the diseased bulbs, the seedlings and plants remain stunted, become distorted and pale green with downy fungal growth. <br><br> In localised infection, symptoms appear on the surface of leaves or flower stalk as violet growth of fungus, which later becomes pale greenish yellow and finally the leaves or seed stalks collapse. (C.O.: Perenospora destructor).<br><br><b>Management </b><br><br>All weeds serving as collateral host of the fungus should be removed and destroyed. Onion bulbs meant for seed crop should be exposed to sun for 12 days to destroy the fungus. <br><br>Spray Copper oxychloride 50 WP (2 gram/litre of water) or Copper hydroxide 77 WP (1 gram/litre of water) or potassium phosphonate 40 SC (3-4 ml / litre of water) or Mancozeb 75 WP or Zineb 75 WP (3-4 gram/litre of water). <br><br>

<b>Onion smut<br><br> Symptom </b><br><br> The disease occurs in areas where temperature remains below 30°C. Since the fungus remains in soil, disease appears on the cotyledon and young leaves of the young plant soon after it emerges. Smut appears as elongated dark, slightly thickened areas near the base of seedlings. <br><br> The black lesions appear near the base of the scales on planting. The affected leaves bend downwards abnormally. On older plants, numerous raised blisters occur near the base of the leaves. The lesions on plant at any stages often expose a black powdery mass of spores. (C.O.: Urocystis cepulae).<br><br><b>Management </b><br><br>Treating the seeds with or Thiram 75 WP or Mancozeb 75 WP (3-4 gram/litre of water / kg of seed) before sowing controls the disease. Furrow application of 75 WP (3-4 gram/litre of water) or Carboxin 75 WP (1 gram/litre of water) is also very effective.  <br><br>

<b>Black Mould <br><br>Symptom </b><br><br> The disease is common in onions stored in hot climates where the temperature ranges between 30-45 degree Celcius. It is characterized by the black powdery mass of spores that appear on the exterior of the scales. <br><br>The black spore masses are also seen on inner scales. It reduces the market value of the bulbs. (C.O.: Aspergillus niger).<br><br><b>Management </b><br><br>For effective control of the disease, leave the harvested bulbs for drying in the field for two days and should be further dried in shade for 10-15 days before storage. <br><br>Care should be taken to avoid injury to the bulbs during post harvest handling. Spray Carbendazim 50 WP (2 gram/litre of water) 10-15 days before harvesting.<br><br>

<b>White rot <br><br>Symptom </b><br><br> The initial symptom of the disease is yellowing and dieback of leaf tips. Stem, stem plate and roots get destroyed. The bulbs become soft and water soaked. White fluffy or cottony growths of mycelium with abundant black sclerotia resembling mustard grain are seen on the infected bulbs. (C.O.: Sclerotium rolfsii).<br><br><b>Management </b><br><br>Repeated cultivation of onions on the same piece of land should be avoided. Crop rotation with cereal crops is recommended. Seed treatment with Thiram 75 WP or Mancozeb 75 WP (4 gram/litre of water / kg of seed) and drenching of soil with Mancozeb 75 WP (3-4 gram/litre of water) are effective in controlling the disease. <br><br>Application of bio-control agents like Trichoderma viride to the soil reduces the disease inoculum.<br><br>

<b>Onion yellow dwarf disease<br><br>Symptom </b><br><br> The disease is characterized by severe stunting of the plants, and dwarfing and twisting of the flower stalk. <br><br>The affected leaves and stems change their normal green colour to various shades of yellow and leaves tend to flatten and crinkle and as a result bend over. It is transmitted mechanically as well as by insect vectors. (C.O.: Onion Yellow Dwarf Virus).<br><br><b>Management </b><br><br>Removal and destruction of the diseased plants check the spread of the disease. Healthy bulbs should be used for seed production. Spray Malathion 50 EC or Dimethoate 30 EC (2 ml / litre of water) to control the insect vector. <br><br> 
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	<b>Late blight <br><br>Symptom </b><br><br> The disease affects all plant parts, viz., leaves, stems and tubers. It appears on leaves as small pale green spots, which enlarge into large water soaked lesions mostly starting at the tips or margins of the leaflets. A white mildew (cottony growth) forms around the dead areas on the lower side of leaves. <br><br>In dry weather, water soaked areas turn necrotic brown. On stems, light brown elongated lesions are formed which may encircle the stem. Tubers develop reddish brown, shallow to deep, dry rot lesions. The affected tuber flesh becomes 'caramalised' with a sugary texture. Frequently metallic tinge develops on the margins of the affected tissue. <br><br>Tubers carrying the pathogen serve as the primary source of the disease in the subsequent season. Infected seed tubers grow into healthy plants but under favourable conditions (10-12 degree Celcius and RH greater than 80%), the disease infects the stem and lower leaves. (C.O.: Phytophthora infestans)<br><br><b>Management </b><br><br>Seed potatoes should be checked thoroughly before storage. All blighted tubers must be removed and buried deep in the soil. Ridges should be made high enough to cover all daughter tubers and reduce chance of their infection upon exposure. <br><br>If the weather conditions (temperature 10-20 degree Celcius, RH>80%) are favourable for the disease development, irrigation should be stopped immediately. If essential only light irrigation is given. When the disease affects 75% crop foliage, the haulms should be cut, removed from the field, and buried deep. <br><br> Destroy all volunteer potato plants and other solanaceous host plants from the field. Grow resistant varieties viz. Kufri Naveen, Kufri Khasigaro, Kufri Jeevan, Kufri Alankar, Kufri Badshah, Kufri Muthu, Swarna etc. Protective spray and spray drench with Mancozeb 75 WP or Zineb 75 WP (3-4 gram/litre of water) or Copper oxychloride 50 WP (2 gram/litre of water) or Copper hydroxide 77 WP (1 gram/litre of water) or Bordeaux mixture 1% before appearance of the disease are effective. <br><br> Subsequent sprays if necessary should be repeated at 8 to 10 days interval. Spray and spray drench with potassium phosphonate 40 SC (3-4 ml / litre of water) or Metalaxyl + Mancozeb (8+64) WP (2 gram/litre of water) or Fosetly Al 80 WP (2 gram/litre of water) once the disease is noticed. <br><br>Zinc sulphate 5 kg / ha along with lime 2.5 kg / ha at weekly interval after the development of the disease help in reducing the disease. <br><br>

<b>Black Scurf and Stem Canker <br><br>Symptom </b><br><br> The disease commonly affects the tubers, sprouts, stems and stolons. The most common symptom is black scurf comprising of dark brown to black irregular lumps sticking on the surface of tubers. These irregular lumps are closely adhered to the tuber surface and do not wash off easily. <br><br> Other symptoms on the tuber include skin cracks, crater like depressions, pitting, stem-end necrosis and shape deformity. The disease often causes discolouration and rotting of sprout both in storage and in fields after planting. The heavily infected sprouts cannot emerge from soil leading to poor germination. The emerging sprouts when infected later develop cankers causing girdling of stem bases. <br><br>Such affected plants show upward rolling of leaves with pinkish or purplish margin. Often small green or reddish aerial tubers are also formed in the axils. The infection also spreads to roots and developing stolons resulting in rotting of cortical tissues. Such infected roots later shred away hence infected plants have poor root system. Infected stolons give rise to deformed tubers. (C.O.: Rhizoctonia solani).<br><br><b>Management </b><br><br>A continuous use of treated seed for 2-3 crop seasons is found to completely check the disease. Add more organic matter viz. neem cake and oil cakes to soil. Good drainage and shallow planting, eradication of weeds and crop rotation with cereals reduces the disease incidence. <br><br> Seed tuber treatment with Trichoderma viride or Pseudomonas fluorescens (20 gram/litre of water) or Carbendazim 50 WP (2 gram/litre of water) is very effective. Crop rotation with maize or 'dhaincha' (Sesbania aegyptiaca) for green manure also checks the disease build up. Spray Carbendazim 50 WP (2 gm/litre of water). Seedling dips in Pseudomonas fluorescens or Trichoderma viride (20 gram/litre of water) or Carbendazim 50 WP (1 gram/litre of water) significantly reduces the disease. <br><br>Soil drench Copper oxychloride 50 WP (2 gram/litre of water) or Copper hydroxide 77 WP (1 gram/litre of water) or Bordeaux mixture 1 % or Mancozeb 75 WP (3-4 gram/litre of water) or Carbendazim 50 WP (1 gram/litre of water) is also very effective. Soil application of Trichoderma viride or Pseudomonas fluorescens multiplied in neemcake and organic manure also reduces incidence of the disease. <br><br>

<b>Early blight <br><br>Symptom </b><br><br> The disease mainly infects leaves and tubers. Initially the symptoms occur on the lower and older leaves in the form of small (1-2 mm) circular to oval brown spots. These lesions later become large and angular. Mature lesions on foliage look dry and papery, and often have the concentric rings, looking like bulls eye. <br><br>The symptoms on the tuber comprise of brown, circular to irregular and depressed lesions with underneath flesh turning dry, brown and corky. Lesions tend to enlarge during storage and affected tubers later become rotted and shriveled. (C.O.: Alternaria solani).<br><br><b>Management </b><br><br>Use of disease free seed tubers for raising the crop. The crop must be given balanced doses of fertilizers, especially nitrogen. Spraying the crop with urea (10 gram/litre of water) at 45 days after sowing and giving subsequent sprays 8-10 days after the first spray helps the crop to easily escape the severe onslaught of early blight disease. <br><br> In the hilly regions, spraying of Copper oxychloride 50 WP (2.5 gram/litre of water) and Bordeaux mixture 1% or Mancozeb 75 WP (3-4 gram/litre of water) is recommended for the control of the disease. Solanaceous crops, which act as the collateral hosts for the pathogen, should not be cultivated in and around potato fields. <br><br>

<b>Wart <br><br>Symptom </b><br><br> It is one of the most dreaded diseases of potato. The most favorable conditions for the development of the disease are periodic flooding followed by lack of proper drainage and aeration. The disease is characterized by 'cauliflower-like' warty growths on tubers, stolons and stem bases but not roots. <br><br>Under wet conditions, it may be seen in the form of greenish-yellow crust on the stems and leaves at or near the soil level. All the tubers on diseased plant do not necessarily develop warts. Diseased tubers may show formation of either one or more tumors. Such tubers sometimes are completely transformed into warty mass. The tumors may turn brown to black with age. (C.O.: Synchytrium endobioticum).<br><br><b>Management </b><br><br>Wart affected tubers, used as seed, are the chief means of the disease spread. The disease may also spread through seed of wart immune varieties grown in wart infested land, contaminated soil carried on the feet of men, animals or farm implements, and manure containing diseased material. <br><br>Control of the disease is possible only by cultivation of immune varieties viz. Kufri Sherpa, Kufri Jyothi, Kufri Jeevan and Kufro Muthu. No effective treatments are available and cannot be applied on large field scale. <br><br>However preventive measures like practicing long crop rotation (5 years or more), using disease free potatoes as seed material and burning of wart affected lumps and potato peelings are effective in checking the spread of the disease.<br><br>

<b>Powdery scab<br><br>Symptom </b><br><br> The disease attacks roots, stems, stolons and tubers. Small light coloured blister like swellings which turn in to dark open pustules 3 to 7 mm diameter appear on stems, stolons and tuber surface.  Affected tubers become jelly-like and form cavities filled with brownish spore mass. <br><br>The disease reduces market value of the produce.On roots, distinct galls of pea seed size are formed and the diseased plants become weak and wither. The disease in confined to cool and humid soils frequently at elevation above 1500 m. (C.O.:  Spongospora subterranea).<br><br> <b>Management </b><br><br>Long crop rotation with non-solanaceous crops, use of disease free seed tubers, removal and destruction of affected plants and tubers reduces te disease.   <br><br>

<b>Common Scab <br><br>Symptom </b><br><br> The disease does not cause yield losses but disfigures the tubers, thereby reducing the market value and increasing peeling losses. The disease mainly affects potato tubers causing any of the following symptoms viz., mere abrasion of skin (russetting); corky lesions around lenticels which may be star shaped or irregularly circular; irregular concentric corky rings around lenticels; raised rough corky pustules and 3-4 mm deep pits surrounded by hard corky tissues. <br><br> In case of severe attack, dark brown lesions may develop on roots and stolons. (C.O.: Streptomyces scabies, S. griseus, S. aureofaciens and S. falveolus)<br><br><b>Management </b><br><br>The pathogen is difficult to control because of long survival both on seed tubers and in soils. However using disease free seed tubers could minimize the disease incidence. Before planting the seed tubers, treat them with Boric Acid (3% for 30 minutes) and dries in shade. <br><br>The same treatment is repeated before the storage of the tubers. Maintaining high moisture in ridge atleast for a few weeks during the initial tuber formation phase crates adverse conditions for the development of the disease. Following crop rotations with wheat, pea, oats, barley, lupin, soybean, sorghum and bajra checks the disease development. <br><br>Since all actinomycetes are susceptible to PCNB (penta-chloro-nitro-benzene), soil application of Brassicol @ 20-30 kg is very effective. Tuber dipping in streptocycline (0.5 gram/litre of water) before storage is also very effective.  <br><br>

<b>Bacterial wilt or Brown rot <br><br>Symptom </b><br><br> Brown rot or bacterial wilt is a destructive disease of the potato. It causes losses in two ways: (i) premature wilting and death of the plants leading to total loss of yield, and (ii) rotting of the tubers in transit or storage. The earliest symptom is slight wilting of the top or foliage, very soon followed by total wilting. <br><br>In advanced stage, if the base of the stem of the affected plants is cut transversely and squeezed, the bacterial mass is seen to ooze out as a dull white slimy mass on the cut surface. Two types of symptoms are produced in tubers, viz. vascular rot and pitted lesions. In vascular rot, the vascular tissues look like a water soaked circle, which subsequently turn brown and rot. <br><br>The lesions on tuber are produced due to infection through lenticels (skin pores). Initially water soaked spots develop which enlarge forming pitted lesions. (C.O.: Pseudomonas solanacearum (Ralstonia solanacearum)).<br><br><b>Management </b><br><br>The infected seed tubers including apparently healthy seed tubers from diseased crop are important in spread and carry over of the disease. Hence, disease free seed tubers obtained from disease free areas should be used for planting. <br><br>Splitting of the tubers at the time of the planting should be avoided as splitting spreads the disease even to health tubers. Application of stable bleaching powder (12 kg / ha) mixed with fertilizers in furrows while planting reduces wilt incidence. Practicing crop rotation for 2-3 years with crops like maize, finger millet, cereals, garlic, lupin, and onion cabbage can reduce the disease inoculum. <br><br>After harvesting the crop, the field should be ploughed and expose the soil to summer heat in plains or to extreme cold in hills. Seed tuber dipping in streptocycline (0.5 gram/litre of water) before planting and also before storage is also very effective.  <br><br>

<b>Soft rot and black leg<br><br>Symptom </b><br><br> It occurs in two phases, black leg of shoots and soft rot of tubers.  In black leg phase, a striking brown-black or jet-black lesions apper at base of stem followed by yellowing, rolling and death of top leaves. Tubers develop water soaked sunken areas, soft rof and an offensive odour.  <br><br>The cortical tissues may shrivel and rot. The plants remain stunted and erect with few stiff foliages. The leaves show light green or yellow with slight metallic lustre and curling, and finally wilts and dies. Affected tubers in field, transit and storoage are converted into a soft, decayed and pulpy mass. On exposure to air, the cut tubers rapidly turn to brownish-red to brownish-black. <br><br> Infection takes place through bruises of wounds. High moisture in soil or during storage, havesting of immature tubers and wetting of tubers predisposes development of soft rot. (C.O.: Erwinia carotovora)  <br><br>        <b>Management </b><br><br>Sanitation at harvest and storage, proper drainage, drying of seed tubers, disinfecting propagating material before storage reduces the disease incidence. Splitting of the tubers at the time of the planting should be avoided as splitting spreads the disease even to health tubers. <br><br>Application of stable bleaching powder (12 kg / ha) mixed with fertilizers in furrows while planting reduces wilt incidence. Practicing crop rotation for 2-3 years with crops like maize, finger millet, cereals, garlic, lupin, and onion cabbage can reduce the disease inoculum. Seed tuber dipping in Streptocycline (0.5 gram/litre of water) before planting and also before storage is also very effective.  <br><br>

<b>Potato leaf roll disease<br><br>Symptom </b><br><br> Potato Leaf Roll Virus (PLRV) invokes primary or secondary types of symptoms in plants depending upon the age of infection. The primary symptoms develop during the crop growth. These symptoms are confined to top young leaves, which usually stand upright, roll and turn slightly pale. <br><br>The secondary symptoms of PLRV develop when plants are grown from infected seed tubers. Such symptoms are rather prominent in older leaves. Infected plants have characteristic pale, stunted and upright appearance with rolling of lower leaves that turn yellow, brittle and are leathery in texture. (C.O.: Potato Leafroll Virus (PLRV)), Vectros: Aphid: Myzus persicae).<br><br><b>Management </b><br><br> Rogue out the affected plants. Keep the field weed free.  Use disease free seed tuber materials. Apply neem cake in the planting pits. Spray Malathion 50 EC (2 ml / litre of water) or Dimethoate 30 EC (2 ml / litre of water) to control the aphids.<br><br>

<b>Mosaic<br><br>Symptom </b><br><br> Mosaic is a disease caused by virus. The common symptoms include irregular light and dark green or yellow patches or streaks on the leaf and floral parts. The symptoms are mainly seen on younger leaves. <br><br>The affected leaves become stunted, curled, or wrinkled. And the veins may be lighter than normal or banded with dark green or yellow discoloration. Plants are often dwarfed, with fruit and flowers fewer than usual, deformed, and stunted. C.O.: Various Potato Mosaic Virus,  Vector: Aphids<br><br><b>Management </b><br><br> Rogue out the affected plants. Keep the field weed free.  Use disease free seed materials. Apply neem cake in the planting pits. Spray Malathion 50 EC (2 ml / litre of water) or Dimethoate 30 EC (2ml / litre of water) to control the insect vectors.<br><br>
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	43. 
	4.Vegetable crops
	Pumpkin
	Copy of ash gourd

	44. 
	4.Vegetable crops
	Radish
	Copy of cabbage

	45. 
	4.Vegetable crops
	Snake gourd
	Copy of ash gourd
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	4.Vegetable crops
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	<b>Damping off <br><br>Symptom </b><br><br> This is one of the major diseases of tomato occurring in the nursery. In the pre-emergence stage the seedlings are killed just before they reach the soil surface. The young radical and the plumule are killed and there is complete rotting of the seedlings. <br><br>The post-emergence stage is characterized by the infection of the young, juvenile tissues of the collar at the ground level. The infected tissues become soft and water soaked. The seedlings topple over or collapse. (C.O.: Pythium aphanidermatum).<br><br><b>Management </b><br><br>The pathogen is soil borne. Avoid excessive irrigation. Ensure proper drainage.  Remove infected seedlings. Healthy and the disease free seeds should be selected for sowing. The seed should be treated with Thiram 75 WS (4 gram/litre of water / kg of seed) before sowing. <br><br>Soil solarization by spreading 250 gauge polythene sheet over the bed for 30 days before sowing and seed treatment of bio-control agent Trichoderma viride or Pseudomonas florescence (20 gram/litre of water / kg of seed) are also found to be effective for the control damping-off to considerable extent. Remove and destroy infected seedlings at regular intervals. <br><br>Avoid excessive irrigation. Ensure proper drainage.  Drench soil with Copper oxychloride 50 WP (2 gram/litre of water) or Copper hydroxide 77 WP (1 gram/litre of water) or Cheshunt compound or Mancozeb 75 WP (3-4 gram/litre of water).<br><br>

<b>Anthracnose <br><br>Symptom </b><br><br>  The infected fruit show small, slightly sunken, water soaked spots. These spots enlarge, become darker in color, depressed and have concentric rings. Masses of the pink fruiting fungus can be seen on the surface of the lesions in moist weather. <br><br>Under warm and humid conditions, the fungus penetrates the fruit, completely destroying it. The fungus persists on infected plant residues in the soil. Fruit may be infected when green and small, but do not show any marked lesions until they begin to ripen. Fruit becomes more susceptible as they approach maturity. (C.O.: Colletotrichum phomoides).<br><br><b>Management </b><br><br>Use of disease-free seeds is important in preventing the disease. Seed treatment with Thiram 75 WS (4 gram/litre of water / kg of seed)  or Mancozeb (4 gram/litre of water / kg of seed) is found to be effective in eliminating the seed-borne inoculum. <br><br>Anthracnose fungi need water in order to disseminate and infect. They do not spread in dry conditions. So an irrigation system that wets the foliage could result in a disease outbreak. The diseased twigs should be pruned and burnt along with fallen leaves. Remove and destroy infected crop debris. <br><br>Spray Carbendazim 50 WP (1 gram/litre of water) or Mancozeb 75 WP (3 gram/litre of water).<br><br>

<b>Early blight <br><br>Symptom </b><br><br> Early blight is first observed on the plants as small, black lesions mostly on the older foliage. Spots enlarge, and by the time they are one-fourth inch in diameter or larger, concentric rings in a bull's eye pattern can be seen in the center of the diseased area. <br><br>Tissue surrounding the spots may turn yellow. If high temperature and humidity occur at this time, much of the foliage is killed. Lesions on the stems are similar to those on leaves, sometimes girdling the plant if they occur near the soil line. The fungus also infects the fruit, generally through the calyx or stem attachment. <br><br> Lesions attain considerable size, usually involving nearly the entire fruit; concentric rings are also present on the fruit. (C.O.: Alternaria solani).<br><br><b>Management </b><br><br>Use of disease free seed tubers for raising the crop. The crop must be given balanced doses of fertilizers, especially nitrogen. Follow crop rotation. Removal and destruction of the affected plant parts. <br><br>Spray Mancozeb 75 WP (3-4 gram/litre of water) or Carbendazim 50 WP (1 gram/litre of water). Solanaceous crops, which act as the collateral hosts for the pathogen, should not be cultivated in and around tomato fields. <br><br>

<b>Buck eye rot <br><br>Symptom </b><br><br> The disease initially affects the fruits near the ground level and causes the fruits to rot. The pathogen does not affect the foliage and thus the disease is distinct from late blight. The disease appears as greyish green or brown water soaked spot that usually occurs where the fruit touches the soil. <br><br>As the spot enlarges, the surface of lesion assumes a pattern of concentric rings of narrow, dark brown and wide, light brown bands. When young green fruits are infected, they usually become mummified. (C.O.: Phytophthora parasitica).<br><br><b>Management </b><br><br>In order to minimize infection, good drainage conditions should be maintained in the field. Staking plants and removing foliage and fruits upto a height 15-30 cm from ground level helps to control this disease. <br><br>Spray Mancozeb 75 WP (3 gram/litre of water) or Potassium phosphonate 40 SC (4 ml / litre of water)  or Metalaxyl + Mancozeb (8+64) WP or Fosetly Al 80 WP (2 gram/litre of water) at the time of flowering.<br><br>

<b>Late blight <br><br>Symptom </b><br><br> Lesions produced on the leaves are at first irregular, rather large, greenish-black and water-soaked. These areas enlarge rapidly, becoming brown, and under humid conditions, develop a white moldy growth near the margins of the diseased area on the lower surface of the leaves or on stems. <br><br> The disease spreads rapidly under humid conditions, destroying quickly large areas of tissue. Lesions produced on the leaves are at first irregular, rather large, greenish-black and water-soaked. These areas enlarge rapidly, becoming brown, and under humid conditions, develop a white moldy growth near the margins of the diseased area on the lower surface of the leaves or on stems. <br><br>The disease spreads rapidly under humid conditions, destroying quickly large areas of tissue. Fruit lesions occur as large, green to dark brown lesions, mostly on the upper half of the fruit, but they may also occur on other parts. White moldy growth may also appear on fruits under humid conditions. C.O.: Phtophthora infestans.<br><br><b>Management </b><br><br>Follow crop rotation, avoid planting tomato near potato fields, provide drainage, avoid flooding and use disease-free seeds and transplants. The seed material should be obtained from a disease free area. Before planting the seeds should be treated with Thiram 75 WS (3-4 gram/litre of water / kg of seed) or Mancozeb 75 WP (3-4 gram/litre of water / kg of seed). <br><br>All blighted leaves must be removed and buried deep in the soil. Spray Mancozeb 75 WP (3-4 gram/litre of water) before the appearance of the disease is effective. Spray potassium phosphonate 40 SC (3-4 ml / litre of water) or Metalaxyl + Mancozeb (8+64) WP or Fosetly Al 80 WP (2 gram/litre of water) once the disease is noticed.  <br><br>

<b>Fusarium wilt <br><br>Symptom </b><br><br> This is one of the worst diseases of tomato occurring mostly in the nurseries. The first symptoms of the disease are clearing of the veinlets and chlorosis of the leaves. The younger leaves may die in succession and the entire may wilt and die in a course of few days. Soon the petiole and the leaves droop and wilt. <br><br>In young plants, symptom consists of clearing of veinlet and dropping of petioles. In field, yellowing of the lower leaves first and affected leaflets wilt and die. The symptoms continue in subsequent leaves. At later stage, browning of vascular system occurs. Plants become stunted and die. (Fusarium oxysporum f. sp. lycopersici).<br><br><b>Management </b><br><br>The nursery should be regularly inspected for wilt infected plants. The affected plants should be removed and destroyed. Crop rotation with a non-host crop such as cereals helps to reduce the disease inoculum. <br><br>Prior to planting the beds should be drenched with Carbendazim 50 WP (1 gram/litre of water) and the seeds should be treated with the Thiram 75 WP (4 gram/litre of water / kg of seed) or Mancozeb 75 WP (4 gram/litre of water / kg of seed) or Carbendazim 50 WP (2 gram/litre of water / kg of seed). <br><br>Seed treatment with Trichoderma viride (20 gram/litre of water / kg of seeds) and its soil drenching is also very effective. Drenching of Carbendazim 50 WP (2 gram/litre of water) or Hexaconazole 5 EC (1 ml / litre of water) or Propiconazole 25 EC (1 ml / litre of water) also reduces the fungal wilt in the field. <br><br>

<b>Powdery mildew <br><br>Symptom </b><br><br> The disease occurs severely during dry seasons. A white powdery coating of the fungal growth appears on the leaf surface. Infected leaves may be dwarfed, stiff, and narrow. <br><br> The fungus progressively attacks new leaves, spreading over leaf stems, twigs, and even the fruit. Terminal growth of the affected shoot is stunted or killed. The fruit yield is reduced and the affected fruit are smaller in size. C.O.: Leveillula taurica.<br><br><b>Management </b><br><br>Maintain proper health of the plant. Spray Wettable sulphur 80 WP (2 gram/litre of water) or Dinocap 48 EC (2 ml / litre of water) or Carbendazim 50 WP (1 gram/litre of water). <br><br>The practice of using Baking soda (5 gram/litre of water) is also found effective. Control various sucking pests that can act as vectors of the disease.<br><br>

<b>Leaf blight <br><br>Symptom </b><br><br> Numerous small circular water-soaked spots develop on older leaves. These spots enlage to sunken lesions with white grey centre and dark brown margin. These lesions join together reulting in extensive leaf blight. (C.O.: Septoria lycopersici.)<br><br><b>Management </b><br><br>Use disease-free seeds. Seed treatment with Thiram 75 WS or Mancozeb (4 gram/litre of water / kg of seed) or Carbendazim 50 WP  (2 gram/litre of water / kg of seed) is found to be effective in eliminating the seed-borne inoculum. Spray Mancozeb 75 WP (3-4 gram/litre of water) or Carbendazim 50 WP (1 gram/litre of water). <br><br>

<b>Bacterial wilt <br><br>Symptom </b><br><br> This is one of the most serious diseases of tomato crop. Relatively high soil moisture and soil temperature favour disease development. Characteristic symptoms of bacterial wilt are the rapid and complete wilting of normal grown up plants. Lower leaves may drop before wilting. <br><br>Pathogen is mostly confined to vascular region; in advantage cases, it may invade the cortex and pith and cause yellow- brown discolouration of tissues. Infected plant parts when cut and immersed in clear water, a white streak of bacterial ooze are seen coming out from cut ends. (C.O.: Pseudomonas solanacearum (Ralstonia solanacearum).<br><br><b>Management </b><br><br>Follow crop rotation. Application of stable bleaching powder (12 kg / ha) mixed with fertilizers in furrows while planting reduces wilt incidence. Seedling treatment with Streptocycline (0.5 gram/litre of water) for 30 minutes protects in the initial stages of growth. <br><br>Seedling dipping in streptocycline (0.5 gram/litre of water) before planting is also very effective.  After harvesting the crop, the field should be ploughed and expose the soil to summer heat. Seed treatment, seedling dipping and soil drenching of Pseudomonas fluorescense (20 gram/litre of water) is also effective.  <br><br>

<b>Bacterial canker <br><br>Symptom </b><br><br> Temporary and later on permanent wilting of leaflets of affected plants is observed in the field. Light streaks appear at the juncture of petiole and stem extending down the internode and up the petiole. Later stage, canker like opening may appear in stem, petiole and midrib. <br><br>When the stem of diseased plants is cut longitudinally, a creamy white, yellow or brown line follows the phloem. The disease appears on the green fruit as water soaked spots with a white halo. Halo is the distinguishing character of bacterial leaf spot of tomato. (C.O.: Clavibacter michiganensis pv. Michiganensis).<br><br><b>Management </b><br><br>Hot water treatment of seeds at 50°C for 25 minutes is effective. Crop rotation with non-host crop helps in reducing the disease incidence. Soaking of seed in solution of Agrimycin-100 (1 gram / 10 litre of water) or Streptocycline (0.5 gram/litre of water) or with Pseudomonas fluorescens (20 gram/litre of water / kg of seed) for 30 minute protects the seedlings in the initial stages of growth. <br><br>Soil application of Pseudomonas fluorescens fortified in neem cake also reduces the disease incidence. Affected plants should be removed and destroyed. Disinfect the area with bleaching powder @ 15 kg / ha in endemic fields. <br><br>The planting pits should be prophylatically drenched with Copper oxychloride 50 WP (2 gram/litre of water) or Copper hydroxide 77 WP (1 gram/litre of water) two weeks before planting. Soil drench Agrimycin-100 (1 gram / 10 litre of water) or Streptocycline (0.5 gram/litre of water) when the disease is noticed.<br><br>

<b>Tomato leaf curl disease<br><br>Symptom </b><br><br> Leaf curl disease is characterized by severe stunting of the plants with downward rolling and crinkling of the leaves. The newly emerging leaves exhibit slight yellow colouration and later they also show curling symptoms. Older leaves become leathery and brittle. <br><br>The nodes and internodes are significantly reduced in size. The infected plants look pale and produce more lateral branches giving a bushy appearance. The infected plants remain stunted. Yellow sticky traps can be used to monitor the pest population. (C.O: Tomato leaf curl virus (TLCV), Vector: whitefly (Bemisia tabaci)).<br><br><b>Management </b><br><br>Use disease free seed. Rogue out the infected plants. Alternate or collateral hosts harboring the virus causing this disease should be removed at the time of weeding or earthing up operations to minimize the spread of the disease. Apply neem cake in the planting pits. Spray Dimethoate 30 EC (2 ml / litre of water) to control insect vector.  <br><br>Barrier crops like maize, jowar, bajra are good to protect the crop from TLCV infection. TLCV incidence can be reduced drastically by the use of polythene mulching in the soil just before transplanting of tomato. Polythene sheets of white, blue, grey and black colours are effective.<br><br>

<b>Mosaic <br><br>Symptom </b><br><br> Light green and dark green patches on the leaves. Vein clearing and vein banding are also seen. Leaf puckering and stunted plant growth during early stages is very common. Yellowing, chlorotic ring spots on leaves and fruits will also appears. (C.O.: Tomato Mosaic Virus, Vector: Aphids - Aphis gossypii, A. craccivora, Myzus persicae etc.)<br><br><b>Management </b><br><br>Use disease free seed. Rogue out the infected plants. Apply neem cake in the planting pits. Spray Dimethoate 30 EC (2 ml / litre of water) or Malathion 50 EC (2 ml / litre of water) to control the aphid vectors.<br><br>
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	4.Vegetable crops
	Water melon
	Refer ash gourd<br><br>
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	5.Spice crops
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	<b>Foot rot or quick wilt <br><br>Symptom </b><br><br> The most destructive disease prevalent in pepper growing tracts of Kerala affects all cultivable varieties and vines of all ages resulting in heavy crop loss. Quick wilt refers to the sudden wilting, drying and death of black pepper. The infection initiates with the onset of south-west monsoon. The fungus produces three types of infections viz. foliar infection, collar infection and root infection. <br><br>The foliar infection is noticed on leaves as water soaked lesions and rapidly expands into large dark brown spots with fimbriate margin. The leaf infection is uniformly dark on young leaves or show concentric zonation with grayish centre on mature leaves. Foliar infection leads to varying degrees of defoliation depending on the severity of the disease. The aerial branches get infected at any point. <br><br> At the site of infection of branch, the discoloration occurs and rotting progress upwards and downwards resulting in die-back symptoms. The lateral branches of the affected vines break off at the nodes and fall off. The stem near the ground level get infected and the rotting and death of vine occurs within 2-3 weeks. The affected portion emits bad odour. The leaves become yellow and defoliate. <br><br>There will be shriveling of berries and heavy spike shedding without any discolouration. The necrosis progress downwards to the underground stem and to the root system. The root infection starts at main root or at feeder root. (C.O: Phytopthora capsici).
<br><br><b>Management </b><br><br>All infected plant debris and dead vines along with root system should be removed and burnt and drenched with Copper oxychloride 50 WP (2 gram/litre of water) Copper hydroxide 50 WP (1.5 gram/litre of water) or 1% Bordeaux mixture to eradicate the inoculum from the soil. Disease free rooted cuttings should be planted and nurseries should be raised from disease free planting materials. Provide good drainage. <br><br>With the onset of the monsoon, the branches of the supporting standards and shade trees should be lopped to ensure sunlight and avoid build up of humidity. Runner shoots are to be pruned or tied back to vines before the onset of monsoon. The leaves and shoots of vines should be pruned off to a height of 2 feet from the soil. To avoid soil splash and consequent disease initiation and spread, a legume cover in the plantation should be ensured or the basin should be covered with thick dried leaf mulch. <br><br>Wherever water stagnation is a problem, effective drainage of both surface and sub-soil is to be ensured. Earthing up of soil around the collar region of the vine should be done to avoid water stagnation and to reduce collar infection. Soil digging operation should be minimum during monsoon season to avoid injury to the root system and follow minimum tillage concept. Apply balanced recommended manures and fertilizer. <br><br> Apply 100 gram of lime and 250 gram of neem cake / vine / year as premonsoon dose. Apply native isolates of VAM or Trichoderma harzianum or Pseudomonas fluorescens at the time of planting in the nursery and in the main field @ 20 gram/litre of water during the pre-monsoon and post monsoon period in the established plantations to control the disease. <br><br>Prophylactic drenching of all the vines to a radius of 50 cm (5-10 litre) and foliar spraying with Copper oxychloride 50 WP (2 gram/litre of water) or Copper hydroxide 50 WP (1.5 gram/litre of water) or 1% Bordeaux mixture immediately after the receipt of south-west monsoon (May-June), just before the onset of north-east monsoon (Aug-Sept) and during October-November if the monsoon is prolonged. <br><br>Application of Bordeaux paste at the collar region of vines (upto 50 cm height) is also recommended. The above two prophylactic measures will give enough protection to the crop against this disease. During the initial phase of infection, the vines should be drenched and sprayed with Potassium phosphonate 40 SC (4 ml / litre of water) which is compatible with biocontrol agents. But copper fungicides should not be used if the garden is protected with biocontrol agents. <br><br>Metalaxyl + Mancozeb 8+64 WP or Fosetyl-Al 80 WP (2 gram /litre) can also be used for both spraying and soil drenching in diseased gardens. While spraying, care should be taken to add stickers at the rate of 0.5 ml / litre of fungicide solution. <br><br>

<b>Slow wilt<br><br>Symptom </b><br><br> The disease is characterized by foliar yellowing, die back of aerial stems, occasional tip burn symptoms, interveinal chlorosis and flaccidity of leaves. Foliar yellowing starts after North-East monsoon from October-November and reaches it’s maximum during April-May coinciding summer. <br><br>The root system of the affected vines show the presence of root knots and root necrosis leading to varying degrees of root degeneration. This leads to gradual loss of vigour and productivity of vine. The affected vine dies within 2-5 years. (C.O.: Plant parasitic nematodes like Radopholus similis and Meloidogyne incognita and fungi like Rhizoctonia bataticola, Fusarium spp. and Pythium spp.).<br><br><b>Management </b><br><br>Use nematode free rooted cutting for raising new plantations. Apply green mulch of Eupatorium odoratum @ 45 t / ha. Use less susceptible live standards viz., Garuga pinnata and Erythrina indica. Soil application of native isolates of VAM / Trichoderma harzianum / Paecelomyces lilacinus / Pseudomonas fluorescens / Bacillus macerans / B. circulans multiplied in grass root / neem cake-organic manure mixture at the time of planting in the nursery and in the main field. <br><br>Drench soil with Copper oxychloride 50 WP (2.5 gram/litre of water) or Copper hydroxide 50 WP (1.5 gram/litre of water) or Bordeaux mixture 1% in May - June and September - October. <br><br>

<b>Anthracnose or Pollu disease <br><br>
Symptom </b><br><br> Symptoms appear in leaves, stems and spikes. Circular or irregular brownish-grey spots appear in the leaves. Concentric rings of acervuli appear on upper surface of the leaves. On the stem the infection appear at the tips spreads downwards and kill the entire branch. <br><br>When infections occur in leaf axils the spikes become affected and fall off. Berry becomes brown in colour, extends downwards from upper portion and become chaffy (Pollu means hallow (or hollow) berry). Affected spikes or berries shed in large number. (C.O.: Colletotrichum gloeosporioides and C. necator). <br><br><b>Management </b><br><br>Remove and destroy all fallen leaves and spikes. Prophylatically spray Copper oxychloride 50 WP (2 gram/litre of water) or Copper hydroxide 50 WP (1.5 gram/litre of water) or Bordeaux mixture (1%) or Pseudomonas fluorescens (20 gram/litre of water), once before flowering and then at berry formation stage. <br><br>In severely infected gardens, spray Carbendazim 50 WP (1 gram/litre of water) or Propiconazole 25 EC (1 ml / litre of water) or Hexaconazole 5 EC (1 ml / litre of water) or Penconazole 10 EC (1 ml / litre of water) at 2-3 week intervals after proper field sanitation. <br><br>

<b>Thread blight 
<br><br>Symptom </b><br><br> Whitish fungal threads traverse along the stem and spread to petioles, leaves and spikes. Infected leaves and stems dry up. Dried up leaves hang in the infected vines and gives a blighted appearance. (C.O.: Corticium solani and Marasmiellus scandens).<br><br><b>Management </b><br><br>Collect and destroy all severely infected stem and hanging leaves along with the mycelial threads. Spray Bordeaux mixture 1% twice at 3-4 weeks interval.<br><br>

<b>Sooty moulds <br><br>Symptom </b><br><br> Sooty moulds are fungi which cover leaves, stems and twigs with a black sticky substance. They do not infect plants but grow on surfaces where honeydew deposits. These honey dew is secreted by insects like aphids, scale, mealy bugs and white flies. <br><br>As a result, the light penetration and photosynthetic activity of the plant get reduced. Further, it also causes early senescence of the coated leaves. Severe during summer months. (C.O.: Capnodium spp.).<br><br><b>Management </b><br><br>Spray Dimethoate 30 EC (2 ml / litre of water) to control insects.  Cut and destroy the affected branches. Spray starch solution to remove sooty moulds. The required concentration can be prepared by boiling 1 kg maida or starch with 5 litres of water. <br><br>After cooling, dilute the solution with 20 litres of water. The starch solution on drying will form flakes which carry the fungus also. Spray Copper oxychloride 50 WP (2 gram/litre of water) or Copper hydroxide 50 WP (1.5 gram/litre of water).<br><br>

<b>Bacterial leaf spot<br><br>Symptom </b><br><br> The disease appears as water soaked lesions on the leaves and leaf margins.        Lesions enlarge, turn dark brown and appear angular to irregular with a chlorotic halo. <br><br> Infection spreads rapidly resulting in defoliation in moderate to severe form. Wet humid condition especially during rainy season favours the spread of the disease. (C.O.: Xanthomonas campestris pv. betlicola). <br><br><b>Management </b><br><br>Use disease free planting materials for raising nursery. Collect and destroy all severely affected and defoliated leaves. As prophylactic measure, spray Bordeaux mixture 1%, twice at 3-4 weeks interval. <br><br>If severe, spray Streptomycin sulphate (0.5 gram/litre of water) at 2-3 weeks interval.<br><br>

<b>Chlorotic mottle disease<br><br>Symptom </b><br><br> The disease is characterised by vein clearing, scattered chlorotic flecks, followed by chlorotic mottling along veins leading to interveinal chlorosis and characteristic curling, twisting and deformation of leaves. In a few cultivars, vein banding, vein thickening and green island-like symptoms are also seen. <br><br>Subsequently produced leaves are small, curled, twisted and brittle with bright interveinal chlorotic patches. Intense interveinal chlorosis or yellow flecking of leaves results in poor spike and berry formation. Internodes of vines become abnormally short leading to stunting of plants. The infected vines have reduced vigour and yield. <br><br>They continue to decline and remain unproductive for a long period without dying. (C.O: Piper chlorotic mottle virus (PYMV)). The disease is transmitted through sap, cuttings, graftings, cutting knives and implements; and also through mealy bugs and lace bug. (Planococcus citri (citrus mealy bug), Psedococcus elisae and Ferrisia virgata (Foliar mealy bug); Diconocoris distanti (black pepper lace bug)) <br><br><b>Management </b><br><br>Raise cuttings from disease free vines and also avoid normal vines from infected gardens. Uproot the infested vines along with the roots and destroy. Spray Dimethoate 30 EC (2 ml / litre of water) against vectors.<br><br>

<b>Stunted disease<br><br>Symptom </b><br><br> It is also called Little leaf / Mosaic / Wrinkled-leaf / Sickle-leaf disease in different regions based on the prominence of symptoms. Symptoms are mainly seen on leaves, especially on younger leaves as mosaic pattern with light and dark green areas or green and yellow areas, which can easily be distinguished when it is held against the sunlight. <br><br>Subsequently produced leaves are small, crinkled, brittle, leathery with chlorotic patches / streaks. In severe cases, the young and mature leaves show extensive chlorosis, narrowing, distortion and size reduction which give a sickle shaped or wrinkled appearance. Intense interveinal chlorosis or yellow flecking of leaves, dark-green vein banding, poor spike and berry formation etc. are also noticed. <br><br>Internodes of vines (runners, laterals and orthotropic branches) become abnormally short leading to typical stunting of plants. Because of bunching of leaves and branches, the affected branches exhibit a typical witches broom appearance in advanced stages. In many cases vine shed leaves and berries, leaving a leafless vine.  (C.O.: - Piper nigrum strain of Cucumber Mosaic Virus (CMV-Pn). <br><br>The virus can also survive in cucumber, chillies, tobacco, cowpea, green gram, black gram etc. It is transmitted through sap, cuttings, graftings, cutting knives and implements; Vector: Aphid - Aphis gossypii. )<br><br><b>Management </b><br><br>Raise cuttings from disease free vines and also avoid normal vines from infected gardens. Uproot and burn the roots and infected vines in the field. Spray Dimethoate 30 EC (2 ml / litre of water) against vectors.<br><br>

<b>Phyllody<br><br>Symptom </b><br><br> The affected vines show general foliar yellowing, stunted and twisted leaves with shortened internodes. The characteristic symptom is noticed on flowers and spikes where it show varying degrees of malformations like elongated spike stalk, aborted and transformed flower buds into narrow leaf like structures etc. <br><br> The flower buds also developed into small vegetative branches, resembling the fruiting laterals, with nodes / internodes and narrow leaf like structures which gives brush like appearance. (C.O.: Phytoplasma. Vector: Plant hoppers). <br><br><b>Management </b><br><br>Raise cuttings from disease free vines and also avoid normal vines from infected gardens. Uproot the infested vines along with the roots and destroy. Spray Dimethoate 30 EC (2 ml / litre of water) to control the vector. <br><br>
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	5.Spice crops
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	<b>Seedling blight<br><br>Symptom </b><br><br> Blight refers to the specific symptom of rapid and complete chlorosis, browning, and then drying of plant tissues. Blight noticed in seedling at nursery stage. The infected plant will dry. <br><br><b>Management </b><br><br>Drench the nursery bed with Bordeaux mixture 1 % or Mancozeb 75 WP (3 gram/litre of water). <br><br>

<b>Thread blight<br><br>Symptom </b><br><br> Whitish fungal threads traverse along the stem and spread to petioles, leaves and twigs. Infected leaves and twigs dry up. Dried up leaves hang in the infected vines and gives a blighted appearance. (C.O.: Corticium solani and Marasmiellus scandens).<br><br><b>Management </b><br><br>Collect and destroy all severely infected stem and hanging leaves along with the mycelial threads. Spray Bordeaux mixture 1% twice at 3-4 weeks interval. <br><br>

	3. 
	5.Spice crops
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	<b>Azhukal disease<br><br>Symptom </b><br><br> This is a disease occurring during the rainy season. It affects the leaves, tender shoots, panicles and capsules. On the infected immature unopened and mature opened leaves, water soaked lesions appear resulting in rotting and shedding of leaves. <br><br>The diseased pseudostems and leaf sheaths show reddish pink discolouration with water soaked margins, especially at the collar region. The affected pseudostem decay at the base and break at the collar region by the slightest disturbance. The infected inflorescense and capsules become dull greenish brown and decay. This emits a foul smell and subsequently shed in large numbers. (C.O: Phytophthora nicotianae var. nicotianae, P. meadii).<br><br>
<b>Management </b><br><br>Trashing and destruction of the infected parts should be done just prior to the onset of southwest monsoon. Remove the trash (dried leaves and leaf sheaths) from the basal region of the plant to the extent possible.  <br><br>Apply native isolates of VAM or Trichoderma harzianum or Pseudomonas fluorescens at the time of planting in the nursery and in the main field @ 20 gram/litre of water during the pre-monsoon and post monsoon period in the established plantations to control the disease. <br><br> Prophylactic drenching to a radius of 50 cm (5-10 litre) and foliar spraying with Copper oxychloride 50 WP (2 gram/litre of water) or Copper hydroxide 50 WP (1.5 gram/litre of water) or 1% Bordeaux mixture immediately after the receipt of south-west monsoon (May-June), just before the onset of north-east monsoon (Aug-Sept) and during October-November if the monsoon is prolonged. <br><br>Give a copious spray to the panicle with Bordeaux mixture 1% during July-August when the disease intensity is maximum. During the initial phase of infection, the vines should be drenched and sprayed with Potassium phosphonate 40 SC (4 ml / litre of water) which is compatible with biocontrol agents. But copper fungicides should not be used if the garden is protected with biocontrol agents. <br><br>Metalaxyl + Mancozeb 8+64 WP or Fosetyl-Al 80 WP (2 gram / litre of water) can also be used for both spraying and soil drenching in diseased gardens. While spraying, care should be taken to add stickers at the rate of 0.5 ml / litre of fungicide solution.<br><br>
<b>Clump rot or Rhizome rot<br><br>
Symptom </b><br><br> Mild flaccidity by foliar yellowing is the earliest symptom of the disease. Decaying of rhizomes and stem base are also common. The affected shoots become brittle and easily break off from the rhizome at the bulbous base. (C.O.: Pythium aphanidermatum, P. vexans, Rhizoctonia solani and Fusarium oxysporum).<br><br><b>Management </b><br><br>Field sanitation especially before the onset of monsoon. Apply native isolates of VAM or Trichoderma harzianum or Pseudomonas fluorescens at the time of planting in the nursery and in the main field @ 20 gram/litre of water during the pre-monsoon and post monsoon period in the established plantations to control the disease. <br><br>Prophylactic drenching to a radius of 50 cm (5-10 litre) with Copper oxychloride 50 WP (2 gram/litre of water) or Copper hydroxide 50 WP (1.5 gram/litre of water) or 1% Bordeaux mixture immediately after the receipt of south-west monsoon (May-June), just before the onset of north-east monsoon (Aug-Sept) and during October-November. <br><br> In diseased plantations, spray drench the clump with Metalaxyl + Mancozeb 8+64 WP (2 gram / litre of water) or Potassium phosphonate 40 SC (4 ml) + Hexaconazole 5 EC (1 ml) in one litre of water.<br><br>


<b>Leaf blotch <br><br>Symptom </b><br><br> The disease is characterized by the appearance of large blotches of irregular lesions with alternating shades of light and dark brown necrotic tissues. <br><br>This is mainly observed on mature leaves. On the lower surface of the lesions ash coloured white superficial growth of the fungus appears during moist weather conditions. (C.O.: Phaeodactylium alpiniae, P. venkatesan).<br><br><b>Management </b><br><br>Remove and destroy the severely infected leaves. Spray Bordeaux mixture 1% or Mancozeb 75 WP (3 gram/litre of water) or Carbendazim 50 WP (1 gram/litre of water).<br><br>


<b>Chenthal disease<br><br>Symptom </b><br><br> Chenthal disease is characterized by the appearance of rectangular linear reddish brown lesions mainly on the lower surface of the leaves. The lesions are clearly visible even on dried leaves. <br><br>The incidence of the disease appears to be more severe in areas, which do not have proper shade. (C.O.: Corynebacterium sp. and Colletotrichum gloeosporioides).<br><br>
<b>Management </b><br><br>Provide adequate shade.  is the only measure recommended. Spray Copper oxychloride 50 WP (2 gram/litre of water) or Copper hydroxide 50 WP (1.5 gram/litre of water) or Bordeaux mixture 1%.<br><br>

 
<b>Katte / Mosaic /Marble disease<br><br>
Symptom </b><br><br> This is a virus disease. The symptoms consist of discontinuous stripes of light green colour running almost parallel to each other from the mid-rib to the margin of the leaves, which form a mosaic pattern. <br><br>On young shoots, such stripes are seen on the leaf sheath also. The infected clumps will be smaller in size with fewer tillers. (C.O.: Cardamom mosaic virus. Vector: Banana aphid - Pentalonia nigronervosa).<br><br>
<b>Management </b><br><br>Destruction of plants showing symptoms of the disease should be done promptly once in two months. Removal of all collateral hosts of virus is also recommended. <br><br>Avoid using katte-infected rhizome for planting. Avoid self sown seedlings from infected gardens. Regular application of insecticide viz. Dimethoate 30 EC (2 ml / litre of water) against the aphids. <br><br>

	4. 
	5.Spice crops
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	<b>Seedling blight<br><br>Symptom </b><br><br> The disease occurs on seedlings in the nursery. The fungus causes light brown patches which girdle the stem resulting in mortality. (C.O.: Diplodia spp.)<br><br><b>Management </b><br><br>Provide shade. Remove and destroy the affected seedlings. Spray drench with Bordeaux mixture 1% or Copper oxychloride 50 WP (2 gram/litre of water). <br><br>

<b>Leaf spot, leaf blight, die back and twig blight<br><br>Symptom </b><br><br>  Small deep brown specks appear on the leaf lamina with light brown centre and dark brown margin, which later coalesce to form irregular patches. <br><br>In some cases the affected portions are shed leaving shot holes on the leaves. Later the entire lamina is affected and the infection spreads to the stem causing die back and twig blight. (C.O.: Colletotrichum gloeosporioides)<br><br><b>Management </b><br><br>Cut and remove the affected branches. Spray Bordeaux mixture 1% or Copper oxychloride 50 WP (2 gram/litre of water).<br><br>

<b>Grey blight<br><br>Symptom </b><br><br> Grey blight is characterized by small brown spots which later enlarges and turn grey with a brown border. These grey lesions coalesce resulting in extensive leaf blight   (C.O.: Pestalotia palmarum).<br><br><b>Management </b><br><br>Spray Bordeaux mixture (1%) or Copper oxychloride 50 WP (2 gram/litre of water).  <br><br>
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	5.Spice crops
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	<b>Leaf spot and bud shedding<br><br>Symptom </b><br><br> The disease is characterized by dark brown spots with a yellow halo on leaves. Such spots also appear on flower buds resulting in their shedding. (C.O.: Colletotrichum gloeosporioides, C. crassipes).<br><br><b>Management </b><br><br>Spraying Bordeaux mixture 1 % at 30-45 days intervals reduces disease intensity, defoliation and flower bud shedding. The spraying has to be commenced just prior to flower bud formation and continued till the harvest of flower buds for effective control. <br><br> Destruction of the weed Clerodendron from the clove garden is recommended to reduce the disease. <br><br>

<b>Seedling wilt<br><br>Symptom </b><br><br> Seedling wilt is a serious problem in the nurseries. The leaves of affected seedlings lose their natural luster, droop and ultimately die. The root system and collar region of the seedling show varying degrees of discolouration and decay. (C.O.: Cylindrocladium sp., Fusarium sp. and Rhizoctonia sp.).<br><br><b>Management </b><br><br>Since the infected plants promote further spread of the disease, they are to be removed and the remaining seedlings should be treated with Carbendazim 50 WP (1 gram/litre of water) both as spray and soil drench. <br><br>Alternatively the foliage may be sprayed with Bordeaux mixture 1 % and the soil drenched with Copper oxychloride 50 WP (2 gram/litre of water).<br><br>

<b>Leaf rot<br><br>Symptom </b><br><br> Leaf rot is noticed in seedlings and mature trees. The infection starts as dark diffuse patches at the leaf tip or margin and later the whole leaf rots, resulting in severe defoliation. (C.O.: Cylindrocladium quinqueseptatum). <br><br><b>Management </b><br><br>Spray Carbendazim 50 WP (1 gram/litre of water). Prophylatic sprays with Bordeaux mixture 1% also prevent the disease.<br><br>



	6. 
	5.Spice crops
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	<b>Leaf spot<br><br>Symptom </b><br><br> Leaf spot appears as brown spots of various sizes on the upper surface of the young leaves. Later, two or more spots may coalesce and form an irregular patch covering almost the whole leaf. The affected leaves eventually dry up. <br><br>The rhizomes do not develop well. Oval spots with straw coloured centre with brown margin ( C.O.: Helminthosporium maydis, Spindle shaped spots with grey centre and dark brown margin - C.O.: Pyricularia zingiberi, Small spindle shaped yellow spots later to oval lesions - C.O.: Leptoshaeria zingiberi, Papery white spots - Phyllosticta zingiberi.)<br><br><b>Management </b><br><br>Spray Bordeaux mixture 1% or Mancozeb 75 WP (3 gram/litre of water) <br><br>

<b>Soft rot or rhizome rot<br><br>Symptom </b><br><br> The collar region of the pseudostem becomes water-soaked, soft and rotten. This ultimately results in collapse of the tillers and decay of rhizomes. <br><br>The tillers come out with slight pull and rotten collar region of the tiller and the rhizome emit foul smell. Affected rhizome becomes soft, watery and rotted. (C.O.: Pythium graminicolum, P. aphanidermatum).<br><br><b>Management </b><br><br>Select healthy seed rhizomes from disease free areas.  Use healthy rhizomes collected from disease free fields for planting. Treat the seed rhizomes with Metalaxyl + Mancozeb 8+64 WP (2 gram / litre of water) or Mancozeb 75 WP (3 gram/litre of water) for 30 minutes prior to storage and at the time of sowing.  Ensure proper drainage in the field. <br><br>Prophylatic soil drenching with Copper oxychloride 50 WP (2 gram/litre of water) or Copper hydroxide 50 WP (1.5 gram/litre of water) or 1% Bordeaux mixture before south-west monsoon (May-June), then at monthly interval for 2-3 time reduces the disease incidence. <br><br>When the disease incidence is noted in the field, dig out the affected plants and drench the beds with cheshunt compound or Bordeaux mixture (1 %) or Mancozeb 75 WP (3 gram/litre of water). In diseased field, spray drench the bed with Metalaxyl + Mancozeb 8+64 WP (2 g / l) or Potassium phosphonate 40 SC (4 ml) + Hexaconazole 5 EC (1 ml) in one litre of water.<br><br>


<b>Bacterial wilt<br><br>Symptom </b><br><br> Water soaked spots appear at the collar region of the pseudostem and progresses upwards and downwards. The first conspicuous symptom is mild drooping and curling of leaf margins of the lower leaves which spread upwards. Yellowing starts from the lowermost leaves and gradually progresses to the upper leaves. <br><br> In the advanced stage, the plants exhibit severe yellowing and wilting symptoms. The vascular tissues of the affected pseudostems show dark streaks. The affected pseudostem and rhizome when pressed gently extrudes milky ooze from the vascular strands. (C.O.: Ralstonia solanacearum).<br><br><b>Management </b><br><br>The seed rhizomes may be treated with Streptocycline (0.5 gram/litre of water) for 30 minutes and shade dried before planting. Ensure proper drainage in the field. Select seed rhizomes from disease free areas.  <br><br>When incidence of rhizome rot is noted in the field, dig out the affected plants and drench the beds with cheshunt compound or Bordeaux mixture (1 %). Inoculation with native Pseudomonas fluorescens (20 gram/litre of water) at the time of planting is recommended as a biocontrol measure. Keep bleaching powder in sac at entry point of irrigation water to disinfect it.  <br><br>



	7. 
	5.Spice crops
	Mango ginger
	Limited information on plant diseases in this crop is currently available. <br><br>

	8. 
	5.Spice crops
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	<b>Anthracnose, leaf blight, shot hole, die back and twig blight <br><br>Symptom </b><br><br> The disease causes sunken brown lesions with small holes on the leaf. Necrotic spots develop on the lamina which is encircled by a chlorotic halo. In advanced stages the necrotic spots become brittle and fall off resulting in shot holes. <br><br> Dieback symptoms are also observed in some of the mature branches. On young seedlings drying of the leaves and subsequent defoliation are seen. (C.O.: Colletotrichum gloeosporioides).<br><br><b>Management </b><br><br>Spray Bordeaux mixture 1 % or Copper oxychloride 50 WP (2 gram/litre of water).<br><br>

<b>Die back<br><br>Symptom </b><br><br> The disease is characterized by drying up of mature and immature branches from the tip downwards. (C.O.: Diplodia spp.)<br><br><b>Management </b><br><br>The infected branches should be cut and removed. The cut end should be pasted with Bordeaux paste and sprayed with Bordeaux mixture 1%.<br><br>

<b>Thread blight<br><br>Symptom </b><br><br> Blight refers to the specific symptom of rapid and complete chlorosis, browning, and then death of plant tissues. The main symptom of the disease is drying twigs and leaves. Two types of blights are noticed in nutmeg. <br><br>The first is a white thread blight wherein fine white hyphae aggregate to form fungal threads that traverse along the stem underneath the leaves in a fan shaped or irregular manner causing blight in the affected portions. The dried up leaves with mycelium hang down and form a major source of inoculum for the spread of the disease. (C.O.: Marasmius pulcherima).<br><br>The second type of blight is called horse hair blight. Fine black silky threads of the fungus form an irregular, loose network on the stems and leaves. These strands cause blight of leaves and stems. However, these threads hold up the detached, dried leaves on the tree, giving the appearance of a bird’s nest, when viewed from a distance. (C.O.:  Marasmius equicrinus)<br><br><b>Management </b><br><br>Both the diseases are severe under heavy shade. Hence, these diseases can be managed by adopting phytosanitation and shade regulation. In severely affected gardens, spray Bordeaux mixture 1% or Copper oxychloride 50 WP (2 gram/litre of water).<br><br>

<b>Fruit rot<br><br>Symptom </b><br><br> The disease cause rotting of the fruit. The infection starts from the pedicel as dark lesions and gradually spreads to the fruit. This cause brown discolouration of the rind resulting in rotting. In advanced stages, the mace also rots emitting a foul smell. (C.O.: Phytophthora sp., Colletotrichum gloeosporioides and Diplodia natalensis). <br><br> <b>Management </b><br><br> Spray Bordeaux mixture 1% or Copper oxychloride 50 WP (2 gram/litre of water) when the fruits are half mature.<br><br>



	9. 
	5.Spice crops
	Tamarind
	Limited information on plant diseases in this crop is currently available. <br><br>

	10. 
	5.Spice crops
	Turmeric<br><br>

<br><br>

<br><br>

<br><br>

<br><br>

Turmeric<br><br>

Turmeric<br><br>

<br><br>

<br><br>

<br><br>

Turmeric<br><br>

Turmeric<br><br>

Turmeric<br><br>

<br><br>

<br><br>

Turmeric<br><br>

<br><br>

<br><br>

Turmeric<br><br>

<br><br>

<br><br>

Turmeric<br><br>

<br><br>

<br><br>

Turmeric<br><br>

<br><br>

<br><br>

<br><br>

<br><br>

<br><br>

Turmeric<br><br>


	<b>Leaf spot and leaf blight<br><br>Symptom </b><br><br> The main symptom of a leaf spot disease is spots on foliage. The disease appears as brown spots of various sizes on the upper surface of the young leaves. The spots are irregular in shape and white or grey in the centre. <br><br>Later, two or more spots may coalesce and form an irregular patch covering almost the whole leaf. The affected leaves eventually dry up. The rhizomes do not develop well. (C.O.: Colletotrichum capsici)<br><br><b>Management </b><br><br>Spray Bordeaux mixture 1% or Mancozeb 75 WP (3 gram/litre of water).<br><br>

<b>Leaf blotch<br><br>Symptom </b><br><br> Leaf blotch appears as small, oval, rectangular or irregular brown spots on either side of the leaves which soon become dirty yellow or dark brown. The leaves also turn yellow. In severe cases the plants present a scorched appearance and the rhizome yield is reduced. (C.O.: Taphrina maculans).<br><br><b>Management </b><br><br>Spray Bordeaux mixture 1% or Mancozeb 75 WP (3 gram/litre of water). <br><br>

<b>Soft rot or rhizome rot<br><br>Symptom </b><br><br> The disease cause rotting of the rhizome. The symptom starts as progressive drying of leaves along the margin. The collar region of the pseudostem becomes water-soaked, soft and rotten. This ultimately results in collapse of the tillers and decay of rhizomes. <br><br>The tillers come out with slight pull and rotten collar region of the tiller and the rhizome emit foul smell. Affected rhizome becomes soft, watery and rotted. The colour of rhizome changes from bright orange to shades of brown. (C.O.: Pythium graminicolum, P. aphanidermatum). <br><br><b>Management </b><br><br>Select healthy seed rhizomes from disease free areas.  Use healthy rhizomes collected from disease free fields for planting. Treat the seed rhizomes with Metalaxyl + Mancozeb 8+64 WP (2 gram / litre of water) or Mancozeb 75 WP (3 gram/litre of water) for 30 minutes prior to storage and at the time of sowing.  <br><br>Ensure proper drainage in the field. Prophylatic soil drenching with Copper oxychloride 50 WP (2 gram/litre of water) or Copper hydroxide 50 WP (1.5 gram/litre of water) or 1% Bordeaux mixture or Cheshunt compounf before south-west monsoon (May-June), then at monthly interval for 2-3 time reduces the disease incidence. <br><br>When the disease incidence is noted in the field, dig out the affected plants and drench the beds with cheshunt compound or Bordeaux mixture (1 %) or Mancozeb 75 WP (3 gram/litre of water). In diseased field, spray drench the bed with Metalaxyl + Mancozeb 8+64 WP (2 gram/litre of waterl) or Potassium phosphonate 40 SC (4 ml) + Hexaconazole 5 EC (1 ml) in one litre of water.<br><br>

<b>Bacterial wilt<br><br>Symptom </b><br><br> Water soaked spots appear at the collar region of the pseudostem and progresses upwards and downwards. The first conspicuous symptom is mild drooping and curling of leaf margins of the lower leaves which spread upwards. Yellowing starts from the lowermost leaves and gradually progresses to the upper leaves. <br><br> In the advanced stage, the plants exhibit severe yellowing and wilting symptoms. The vascular tissues of the affected pseudostems show dark streaks. The affected pseudostem and rhizome when pressed gently extrudes milky ooze from the vascular strands. (C.O.: Ralstonia solanacearum).<br><br><b>Management </b><br><br>The seed rhizomes may be treated with Streptocycline (5 gram /10 litre of water) for 30 minutes and shade dried before planting. Ensure proper drainage in the field. Select seed rhizomes from disease free areas.  <br><br>When incidence of rhizome rot is noted in the field, dig out the affected plants and drench the beds with cheshunt compound or Bordeaux mixture (1 %). Inoculation with native Pseudomonas fluorescens (20 gram/litre of water) at the time of planting is recommended as a biocontrol measure. Keep bleaching powder in sac at entry point of irrigation water to disinfect it.  <br><br>
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	<b>Wilt<br><br>Symptom </b><br><br> The disease is more prevalent during the monsoon season and spreads very rapidly. Wilting, yellowing and shriveling of leaves, stem and beans are the characteristic symptoms.  Roots of the infected plants show browning at their tip and subsequently rot. <br><br>Vascular tissues become brown / black. The infection on leaf axils further spreads to the internodal region, resulting in rotting and drying of the leaves and stem above the point of infection. Finally, vines die. (C.O.: Fusarium oxysporum f.sp. vanillae).<br><br><b>Management </b><br><br>Remove and destroy the dead and diseased plants along with roots. Disinfect the soil with 5-10 litres of Copper oxychloride 50 WP (2 gram/litre of water) or Bordeaux mixture 1% to eradicate the inoculum from the soil. Lop the branches of the supporting standards and shade trees to ensure proper aeration. <br><br>Ensure proper drainage and earth up soil around collar region of the vine with decomposed organic matter to avoid water stagnation. Keep soil disturbance (digging) to the minimum during monsoon season to avoid injury to the root system. Apply 250 g of lime and 1 kg of neem cake per plant as pre-monsoon dose with sufficient interval. <br><br>Apply Pseudomonas fluorescens or Trichoderma viride (20 gram/litre of water) at the time of planting in the nursery and in the main field. In the infected gardens, drench soil and spray with Carbendazim 50 WP (2 gram/litre of water) or Propiconazole 25 EC (1 ml / litre of water) or Hexaconazole 5 EC (1 ml / litre of water) or Penconazole 10 EC (1 ml / litre of water) at 2-3 week intervals after proper field sanitation.<br><br>

<b>Root rot <br><br>Symptom </b><br><br> Very common during the rainy season, both in nurseries and plantations. The infection starts in the form of browning at the root tips, which later decays and results in death of the underground roots. <br><br>The infection gradually spreads to the aerial roots. The affected plants produce numerous aerial roots, but most of these die before they reach the soil. As a result of infection, stem and leaves become flaccid, stem shrivels and the vines give a drooping/wilting appearance. <br><br>Root rot by Phytophthora spp. is characterized by watery rotting of roots and their shredding, especially during rainy season. Root rot by Fusarium sp. is characterized by the browning and vascular discolouration of roots in summer season. Sclerotium sp. root rot is characterized by the formation of white mycelial strands and white to brown sclerotia on the rotted roots, resulting in drying up of the entire roots in summer season. In severely affected plants the whole root system is damaged resulting in death of plants.<br><br><b>Management </b><br><br>Remove and destroy the dead and diseased plants along with roots and disinfect the soil with 5-10 litres of Copper oxychloride 50 WP (2.5 gram/litre of water) or Bordeaux mixture 1% to eradicate the inoculum from the soil. Plant disease free rooted cuttings and raise nurseries using disease free planting material. <br><br>Lop the branches of the supporting standards and shade trees to ensure proper aeration. Ensure proper drainage and earth up soil around collar region of the vine with decomposed organic matter to avoid water stagnation. Keep soil disturbance (digging) to the minimum during monsoon season to avoid injury to the root system. Apply 250 g of lime and 1 kg of neem cake per plant as pre-monsoon dose with sufficient interval. <br><br>Apply efficient native isolates of Trichoderma harzianum or/and Pseudomonas fluorescens at the time of planting in the nursery and in the main field. In the infected gardens, drench soil and spray with Carbendazim 50 WP (2 gram/litre of water) or Propiconazole 25 EC (1 ml / litre of water) or Hexaconazole 5 EC (1 ml / litre of water)  or Penconazole 10 EC (1 ml / litre of water) at 2-3 week intervals after proper field sanitation.<br><br>

<b>Bean rot<br><br>Symptom </b><br><br> Rotting develops at the tips of beans, which slowly extends towards the pedicel resulting in rotting of the whole bunch. Affected beans are soft, brown coloured and show abundant mycelial growth. <br><br>Subsequently, the disease advances to the stem, leaves, aerial roots and extends towards the basal portions and causes rotting. The whole vine decays and the entire plant perish. Severe in rainy season. (C.O.: Phytophthora meadii).<br><br><b>Management </b><br><br>Remove and destroy the infected beans. Spray Copper oxychloride 50 WP (2.5 gram/litre of water) or Bordeaux mixture 1%. Lop the branches of the supporting standards and shade trees to ensure proper air circulation. Apply Pseudomonas fluorescens or Trichoderma viride (20 gram/litre of water) during the pre-monsoon and post monsoon period in the established plantations. <br><br>As prophylactic measure, drench all plants with Copper oxychloride 50 WP (2.5 gram/litre of water) or Bordeaux mixture 1% immediately after the receipt of south-west monsoon showers (May-June) and just before the onset of north-east monsoon (Aug-Sept). In the infected gardens, spray Potassium/Sodium phosphonate 40 SC (4 ml / litre of water) which is compatible with biocontrol agents. <br><br>Do not apply copper fungicides if the garden is protected with biocontrol agents.<br><br>

<b>Anthracnose<br><br> 
Symptom </b><br><br> Infects all aerial plant parts like young shoot tips, leaves, roots and beans. Initial symptoms appear on tender parts, such as immature beans and the tip of aerial roots. Dull red or amber coloured sunken patches develop on the leaves, stem and beans. <br><br>They turn black at the border and greyish brown in the centre. Patches enlarge with minute dots of fruiting bodies of the fungus at the centre. Affected leaves and beans wilt and fall off within two or three days. <br><br>Infection on inflorescence results in their rotting, drying and shedding of flower buds and beans. (C.O.: Calospora vanillae, Colletotrichum vanillae and C. gloeosporioides).<br><br><b>Management </b><br><br>Remove and destroy all fallen beans and severely infected stem and leaves. Spray Copper oxychloride 50 WP (2.5 gm / litre of water) or Bordeaux mixture 1% or Pseudomonas fluorescens (20 gram/litre of water) once before flowering and then at beans formation stage. <br><br> In the severely infected gardens, spray Carbendazim 50 WP (2 gram/litre of water) or Propiconazole 25 EC (1 ml / litre of water) or Hexaconazole 5 EC (1 ml / litre of water) or Penconazole 10 EC (1 ml / litre of water) at 2-3 weeks interval after proper field sanitation.<br><br>

<b>Vanilla Mosaic <br><br>Symptom </b><br><br> Mosaic pattern appears on the leaves. The symptoms originate as mosaic or mild mottling with chlorotic specks or streaks mainly on the leaves and rarely on stems. Severe mosaic leads to leaf distortion, stunting and sterility of plants. C.O.: Vanilla mosaic virus (VMV), Vector: Aphids - Myzus persicae.<br><br><b>Management </b><br><br>Raise cuttings from disease free plants and also avoid raising cuttings from the normal plants in the infected gardens. Destroy diseased planting material in nurseries and main field. Avoid movement of planting materials from infected regions to disease free areas. <br><br>Disinfect cutting knives/blades used for taking cuttings and other farm implements used in the affected field with phenol / dettol. Control vectors by spraying systemic insecticides like Dimethoate 30 EC (2 ml / litre of water) at 3-4 weeks interval.<br><br>
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	<b>Leaf spot<br><br>Symptom </b><br><br> The spots produced are small, numerous in numbers with pale brown centre and reddish brown margin. Similar spots also occur on branches and pods. Under favourable environmental conditions, severe leaf spotting and defoliation occurs at the time of flowering and pod formation. <br><br>The fungus is seed-borne and also survives on plant debris in the soil. High humidity favours disease development. (C.O.: Cercospora canescens).<br><br><b>Management </b><br><br> Spray Carbendazim 50 WP (1 gram/litre of water) or Mancozeb 75 WP (3 gram/litre of water).<br><br>

<b>Anthracnose <br><br>Symptom </b><br><br> The fungus attacks all aerial part parts and at any stage of plant growth. Symptoms are circular, black, sunken spots with dark center and bright red orange margins on leaves and pods. In severe infections, the affected parts wither off.  Seedlings get blighted due to infection soon after seed germination. <br><br>The pathogen survives on seed and plant debris. Disease spreads in the field through air-borne conidia. The disease is more sever in cool and wet seasons.  (C.O.: Colletotrichum lindemuthianum, C. gloeosporioides).<br><br><b>Management </b><br><br>Seed treatment with Carbendazim 50 WP (2 gram/ kg of seed). Remove and destroy plant debris. Spray Mancozeb 75 WP (2 gram/litre of water) or Carbendazim 50 WP (1 gram/litre of water).<br><br>

<b>Rust<br><br>Symptom </b><br><br> The disease starts as raised reddish brown pustules on the leaf and stem surface. As the plant matures, the spore masses become brown to black.  The symptoms are seen mostly on the underside of the leaves. <br><br>Plants with severe rust infection may appear stunted, chlorotic, or otherwise discolored. Cool temperature and high relative humidity favors disease development. (C.O.: Uromyces phaseoli).<br><br><b>Management </b><br><br> Spray Mancozeb 75 WP (3 gram/litre of water) or Wettable sulphur 80 WP (2 gram /litre of water).<br><br>

<b>Bacterial leaf blight<br><br>Symptom </b><br><br> Blight refers to the specific symptom of rapid and complete chlorosis, browning, and then death of plant tissues. The bacteria attacks all aerial part parts and at any stage of plant growth. <br><br> Symptoms are circular, black, sunken spots with dark center and bright red orange margins on leaves and pods. In severe infections, the affected parts wither off.  Seedlings get blighted due to infection soon after seed germination.  (C.O.: Xanthomonas phaseoli).<br><br><b>Management </b><br><br>Use disease free seed. Destroy plant debris and stubbles. Soak the seeds in Streptocycline (0.5 gram/litre of water) for 30 minute. Spray Copper oxychloride 50 WP (2 gram/litre of water).<br><br>

<b>Powdery mildew<br><br>Symptom </b><br><br> It is a disease characterized by a superficial white powdery growth on stems and leaves. The lower leaves are mostly affected. Small cottony white spots appear on the infected leaves which gradually spread on the lamina. <br><br>Heavily infected leaves become yellow, and then become dry and brown. Infected tissues may be distorted and show crinkling. The disease also creates forced maturity of the infected plants which results in heavy yield losses. (C.O.: Erysiphe polygoni).<br><br><b>Management </b><br><br>Maintain proper health of the plant. Sulphur dusting (8 kg / acre) in the morning hours control the disease. <br><br> Spray Wettable sulphur 80 WP (3 gram/litre of water) or Dinocap 48 EC (2 ml / litre of water) or Carbendazim 50 WP (1 gram/litre of water). The practice of using Baking soda (5 gram/litre of water) is also found effective. <br><br>

<b>Stem canker<br><br>Symptom </b><br><br> The disease appears on four week old crop. The symptom is raised white cankers at the base of the stem. These enlarge gradually and turn as raised brown streaks spreading upwards.  <br><br>Plants are stunted and leave dark green, mottled and reduced in size. Normal leaves on the affected plants drop suddenly and dry. Flowering and podding is greatly reduced. (C.O.: Macrophomina phaseolina).<br><br><b>Management </b><br><br>Follow summer ploughing and crop rotation. Add soil amendment with farm yard manure. Destroy the diseased plant debris by burning or burying in the soil. Seed treatment with Trichoderma viride or Pseudomonas fluorescens (20 gram/ kg of seeds) or Carbendazim 50 WP (2 gram / kg of seed) or Thiram 75 WS (4 gram / kg of seed). <br><br>Spot drenching with Carbendazim 50 WP (1 gram/litre of water) or Pseudomonas fluorescens / Trichoderma viride 2.5 kg / ha with 50 kg FYM is also very effective.<br><br>

<b>Root rot <br><br>Symptom </b><br><br> The pathogen causes seed decay, root rot, damping-off, seedling blight, stem canker and leaf blight. The disease occurs mainly at podding stage. In the initial stages, the fungus causes seed rot, seedling blight and root rot symptoms. The affected leaves turn yellow in colour and brown irregular lesions appear on leaves. <br><br>On coalescence of such lesions, big blotches are formed and the affected leaves start drying prematurely. Roots and basal portion of the stem become black in colour and the bark peels off easily. The affected plants dry up gradually. When the tap root of the affected plant is split open, reddening of internal tissues is visible. The pathogen is soil-borne. (C.O.: Rhizoctonia solani).<br><br><b>Management </b><br><br>Seed treatment with Trichoderma viride or Pseudomonas fluorescens (20 gram / kg of seeds). Soil application of zinc sulphate (25 kg / ha) and neem cake @ 150 kg / ha reduces the disease. <br><br>Soil application Pseudomonas fluorescens or Trichoderma viride – 2.5 kg / ha + 50 kg of well decomposed FYM at 30 days after sowing is very effective. Spot drenching of Carbendazim 50 WP (1 gram/litre of water) in diseased field.<br><br>

<b>Yellow mosaic disease<br><br>Symptom </b><br><br> Initially mild scattered yellow spots appear on young leaves. The next trifoliate leaves emerging from the growing apex show irregular yellow and green patches alternating with each other. Spots gradually increase in size and ultimately some leaves turn completely yellow. <br><br>Infected leaves also show necrotic symptoms. Diseased plants are stunted, mature late and produce very few flowers and pods. Pods of infected plants are reduced in size and turn yellow in colour. (C.O.: Mungbean yellow mosaic virus), Vector: white fly (Bemisia tabaci)).<br><br><b>Management </b><br><br>Grow resistant varieties such as VBN 4, VBN 6 and VBN 7. Place yellow sticky traps (12 no/ ha). Rogue out the infected plants up to 45 days. <br><br>Foliar spray of notchi leaf extracts 10% at 30 DAS or neem formulations (3 ml/ litre of water). Spray Dimethoate 30 EC (2 ml / litre of water) against the vector.<br><br>

<b>Leaf crinkle disease<br><br>Symptom </b><br><br> The earliest symptoms appear on youngest leaves as chlorosis around some lateral veins and its branches near the margin. The leaves show curling of margin downwards. Some of the leaves show twisting. The veins show reddish brown discolouration on the under surface which also extends to the petiole and puckering. <br><br>Plants showing symptoms within 5 weeks after sowing invariably remain stunted and majority of these die due to top necrosis within a week or two. Plants infected in late stages of growth do not show severe curling and twisting of the leaves but show conspicuous venial chlorosis any where on the leaf lamina. <br><br>The disease develops in the fields mainly through seed or rubbing of diseased leaves with the healthy ones. (C.O.: Leaf crinkle virus; Vector: white fly - Bemisia tabaci).<br><br><b>Management </b><br><br>Grow resistant varieties such as VBN 4, VBN 6 and VBN 7. Place yellow sticky traps (12 no/ ha). Rogue out the infected plants up to 45 days. Foliar spray of notchi leaf extracts 10% at 30 DAS or neem formulations (20 ml/ litre of water). Spray Dimethoate 30 EC (2 ml / litre of water) against the vector. <br><br>

	13. 
	6.Pulse crops
	Cowpea<br><br>

<br><br>

<br><br>

<br><br>

Cowpea<br><br>

<br><br>

<br><br>

Cowpea<br><br>

<br><br>

<br><br>

<br><br>

<br><br>

<br><br>

Cowpea<br><br>

<br><br>

<br><br>

<br><br>

<br><br>

Cowpea<br><br>

<br><br>

<br><br>

<br><br>

<br><br>

<br><br>

Cowpea<br><br>

<br><br>

<br><br>

Cowpea<br><br>

<br><br>

<br><br>

<br><br>

Cowpea<br><br>

<br><br>

Cowpea<br><br>

<br><br>

<br><br>

<br><br>

<br><br>

Cowpea<br><br>

<br><br>

Cowpea<br><br>

<br><br>

<br><br>

<br><br>

<br><br>

<br><br>

Cowpea<br><br>

<br><br>

<br><br>

Cowpea<br><br>

<br><br>

<br><br>

<br><br>

<br><br>

Cowpea<br><br>

<br><br>

<br><br>

Cowpea<br><br>

<br><br>

<br><br>

<br><br>

<br><br>

<br><br>

Cowpea<br><br>

<br><br>

Cowpea<br><br>

<br><br>

<br><br>

<br><br>

Cowpea<br><br>


	<b>Root rot and Damping off<br><br>Symptom </b><br><br> The disease cause rapid death of young succulent plants. Discolorations of tap roots, longitudinal cracks of the stems, stunting, wilting and poor yields are symptoms of the disease. <br><br> Persistent damp weather prior to development of the first true leaf and also the crowding of seedlings due to poor seed spacing may increase damping off. (C.O.: Pythium spp., Rhizoctonia spp., Macrophomina phaseolina)<br><br><b>Management </b><br><br>Avoid excessive irrigation. Ensure proper drainage.  Remove infected seedlings.  Drench the soil and treat the seeds with Trichoderma viride or Pseudomonas florescence (20 gram/litre of water). Spot drench Carbendazim 50 WP (1 gram/litre of water) or Mancozeb 75 WP (3 gram/litre of water).<br><br>

<b>Collar rot and web blight <br><br>Symptom </b><br><br> An important disease noticed at all stages of crop growth. The fungus causes root rot, seedling blight, collar rot, root rot and web blight of leaves. Reddish brown water-soaked lesions develop at collar region and girdle the stem and later become sunken and rotten. Thick white to light brown mycelium and brown sclerotia are seen on the affected portion. <br><br>Aaffected leaves also show grey to brown irregular water-soaked lesions, rotting and cobwebby mycelial growth. Adjacent leaves are webbed together by the mycelium. Sclerotia are also noticed on the affected leaves. (C.O.: Rhizoctonia solani).<br><br><b>Management </b><br><br>Follow deep ploughing and crop rotation, use of raised beds for planting, use of diseaes free seeds from healthy plants, shallow sowing, mulching, application of organic manure and soil amendment like neem cake, etc. reduce the disease incidence. Seed treatment with Trichoderma viride or Pseudomonas fluorescens (20 gram / kg of seeds). <br><br> Soil application Pseudomonas fluorescens or Trichoderma viride – 2.5 kg + 50 kg of well decomposed FYM + neem cake (9:1 ratio)@ 150 kg / ha at 30 days after sowing are very  effective. Remove and destroy the affected plants along with roots. <br><br>Spot drench Carbendazim 50 WP (1 gram/litre of water) or Mancozeb 75 WP (3 gram/litre of water) or Propiconazole 25 EC (1 ml / litre of water) or Hexaconazole 5 EC (1 ml / litre of water) or Penconazole 10 EC (1 ml / litre of water). <br><br>

<b>Anthracnose <br><br>Symptom </b><br><br> The fungus attacks all aerial plant parts at any stage of plant growth. Symptoms are circular, black, sunken spots with dark center and bright red orange margins on leaves and pods. On stem, these sunken dark brown lesions are elongated and later completely cover the entire stem. <br><br>In severe infections, the affected parts wither off.  Seedlings get blighted due to infection soon after seed germination. The pathogen survives on seed and plant debris. Disease spreads in the field through air-borne conidia. The disease is more sever in cool and wet seasons.  (C.O.: Colletotrichum lindemuthianum, C. gloeosporioides)<br><br><b>Management </b><br><br>Seed treatment with Carbendazim 50 WP (2 gram / kg of seed). Remove and destroy plant debris. Treat the seeds with Trichoderma viride or Pseudomonas florescence (20 gram/litre of water). <br><br>Spray Mancozeb 75 WP (3 gram/litre of water) or Carbendazim 50 WP (1 gram/litre of water) or Hexaconazole 5 EC (1 ml / litre of water) or Propiconazole 25 EC (1 ml / litre of water).<br><br>

<b>Rust<br><br>Symptom </b><br><br> The disease starts as raised reddish brown pustules on the leaf and stem surface. As the plant matures, the spore masses become brown to black.  The symptoms are seen mostly on the underside of the leaves. <br><br>Plants with severe rust infection may appear stunted, chlorotic, or otherwise discolored. Cool temperature and high relative humidity favors disease development. (C.O.: Uromyces phaseoli).<br><br><b>Management </b><br><br> Spray Mancozeb 75 WP (3 gram/litre of water) or Wettable sulphur 80 WP (2 gram/litre of water).<br><br>

<b>Southern blight<br><br>Symptom </b><br><br> Southern blight is caused by a fungus that attacks roots and stems of cowpea. The first visible symptom of southern blight is a progressive, yellowing and wilting of the foliage beginning on the lower leaves. The plant dies within a few days. <br><br> A brownish vascular discoloration inside dead stem may extend several inches above the soil line. During warm and moist conditions, the coarse, white mycelium of the fungus makes characteristic fan-shaped patterns of growth with numerous mustard-sized white to dark brown sclerotia on the stem at the soil line. (C.O.: Sclerotium rolfsii).<br><br><b>Management </b><br><br>Remove and destroy infected plants. Avoid overcrowding plants to promote air circulation. Follow long crop rotation. <br><br>

<b>Powdery mildew<br><br>Symptom </b><br><br> It is a disease characterized by a superficial white powdery growth on young shoots and leaves. The lower leaves are mostly affected. Small cottony white spots appear on the infected leaves which gradually spread on the lamina. Heavily infected leaves become yellow, and then become dry and brown. <br><br> Infected tissues may be distorted and show crinkling. The disease also creates forced maturity of the infected plants which results in heavy yield losses. The disease is seen mainly in winter months. Low humidity, sunny days, dews at night and low night temperature favors disease development. (C.O.: Erysiphe polygoni).<br><br><b>Management </b><br><br>Maintain proper health of the plant. Foliar application of Sulphur dusting (8 kg / acre) in the morning hours to control the disease.  Spray Wettable sulphur 80 WP (2 gram/litre of water) or Dinocap 48 EC (2 ml / litre of water) or Carbendazim 50 WP (2 gram/litre of water). <br><br>The practice of using Baking soda (5 gram/litre of water) is also found effective. Check the growth of various sucking pests that can act as vectors of the disease.<br><br>

<b>Fusarium wilt<br><br>Symptom </b><br><br> Wilt is a condition resulted out of deficiency of water in the foliage. The wilt fungus blocks the water conducting tissue. The addition of water to soil will not help to solve the problem. The leaves on one side of the affected plants show yellowing, loose turgidity and show drooping symptoms. <br><br>Base of the stem swells and cracks and eventually, the plant dies. The roots are not affected. Disease development is promoted by warm weather conditions. Brick red tissue can be observed in the stem when it is split lengthwise. (C.O.: Fusarium oxysporum).<br><br><b>Management </b><br><br>Provide good drainage. Treat the seeds with Trichoderma viride florescence (20 gram/litre of water). Destroy the infected plant debris. <br><br> Apply Trichoderma viride (1 kg / ha) with 50 kg farmyard manure and 150 kg neem cake. Potash fertilizer reduces wilt while nitrogen and phosphatic fertilizers increases wilt in certain limits. <br><br>

<b>Bacterial leaf blight<br><br>Symptom </b><br><br> Blight refers to the specific symptom of rapid and complete chlorosis, browning, and then death of plant tissues. The bacteria attacks all aerial part parts and at any stage of plant growth. Symptoms are circular, black, sunken spots with dark center and bright red orange margins with chlorotic halo on leaves and pods. <br><br>Symptoms vary and include rapid death of young succulent plants. Discoloration of taproots, longitudinal cracks of the stems, stunting, wilting and poor yields. In severe infections, the affected parts wither off.  Seedlings get blighted due to infection soon after seed germination.  (C.O.: Xanthomonas phaseoli).<br><br><b>Management </b><br><br>Use disease free seed. Destroy plant debris and stubbles. Soak the seeds in Streptocycline (0.5 gram/litre of water) for 30 minute. Spray Copper oxychloride 50 WP (2 gram/litre of water) or Bordeaux mixture 1%.<br><br>

<b>Cowpea mosaic virus<br><br>Symptom </b><br><br> Young trifoliate leaves show vein clearing symptom. The cholorotic area enlarge and cover the entire leaf. Leaves show mosaic mottling, vein banding, puckering and distortion. <br><br>The size of the subsequently formed leaves reduces leading to blistering of leaves. Pods formed are small and deformed. (C.O.: Cow pea aphid-borne mosaic virus. Vector: Aphids - Myzus persicae, Aphis gossypii, A. craccivora)<br><br><b>Management </b><br><br>Rogue out the diseased plants in the early stage up to 30 days.  Spray Dimethoate 30 EC (2 ml / litre of water) to control the vector. <br><br>
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	6.Pulse crops
	French bean
	Refer green pea
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	6.Pulse crops
	Green gram
	Refer black gram
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	<b>Leaf spot<br><br>Symptom </b><br><br> The main symptom of a leaf spot disease is spots on foliage. Spots produced are small, numerous in numbers with pale brown centre and reddish brown margin. Similar spots also occur on branches and pods. <br><br>Under favorable environmental conditions, severe leaf spotting and defoliation occurs at the time of flowering and pod formation. (C.O.: Cercospora canescens).<br><br><b>Management </b><br><br>Spray Carbendazim 50 WP (1gram/ litre of water) or Mancozeb 75 WP (2 gram/litre of water).<br><br>

<b>Anthracnose<br><br>Symptom </b><br><br> Anthracnose is a general term used to describe diseases that cause dark, sunken lesions on leaves, stems, flowers, and fruits. The fungus attacks all aerial plant parts and at any stage of plant growth. Symptoms are circular, black, sunken spots with dark center and bright red orange margins on leaves and pods. <br><br> In severe infections, the affected parts wither off. Seedlings get blighted due to infection soon after seed germination. (C.O.: Colletotrichum lindemuthianum)<br><br><b>Management </b><br><br>Seed treatment with Carbendazim 50 EC (2 gram / kg of seed). Spray Mancozeb 75 WP (2 gram/litre of water) or Carbendazim 50 WP (1 gram/litre of water)<br><br>

<b>Rust <br><br>Symptom </b><br><br> The disease starts as raised reddish brown pustules on the leaf and stem surface. As the plant matures, the spore masses become brown to black.  The symptoms are seen mostly on the underside of the leaves. <br><br>Plants with severe rust infection may appear stunted, chlorotic, or otherwise discolored. Cool temperature and high relative humidity favors disease development. (C.O.: Uromyces phaseoli).<br><br><b>Management </b><br><br> Spray Mancozeb 75 WP (3 gram/litre of water) or Wettable sulphur 80 WP (2 gram/litre of water).<br><br>

<b>Leaf blight<br><br>Symptom </b><br><br> In rice fallows, symptoms appear on 4 weeks old crop as raised white cankers at the base of the stem. These enlarge gradually and turn as raised brown streaks spreading upwards. Plants are stunted, leaves are mottled and reduced in size. Normal leaves on the affected plants drop suddenly and dry. <br><br>Flowering and podding are greatly reduced. When the affected plants are split open vertically from the collar downwards, reddish discolouration of the internal tissues is clearly visible while the internal root tissue appears black. The severity of the disease increases with the increase in temperatures. (C.O.: Macrophomina phaseolina).<br><br><b>Management </b><br><br>Adopt deep summer ploughing. Follow crop rotation. Add soil amendment with farm yard manure @ 12.5 t / ha. Destroy the diseased plant debris by burning of burying in the soil. <br><br>Seed treatment with Trichoderma viride or Pseudomonas fluorescens (20 gram / kg of seeds) or Carbendazim 50 WP (2 gram / kg of seed) or Thiram 75 WS (4 gram / kg of seed). Spot drenching with Carbendazim 50 WP (1 gram/litre of water) or Pseudomonas fluorescens (20 gram/litre of water) or Trichoderma viride 2.5 kg / ha with 50 kg FYM. <br><br>

<b>Powdery mildew<br><br>Symptom </b><br><br> It is a disease characterized by a superficial white powdery growth on young shoots and leaves. The lower leaves are mostly affected. Small cottony white spots appear on the infected leaves which gradually spread on the lamina. Heavily infected leaves become yellow, and then become dry and brown. Infected tissues may be distorted and show crinkling. <br><br>The disease also creates forced maturity of the infected plants which results in heavy yield losses. The disease is seen mainly in winter months. Low humidity, sunny days, dews at night and low night temperature favors disease development. (C.O.: Erysiphe polygoni).<br><br><b>Management </b><br><br>Maintain proper health of the plant. Foliar application of Sulphur dusting (8 kg / acre) in the morning hours to control the disease.  Spray neem seed kernal extract 5% or neem oil (20 ml/ litre of water) twice at 10 days interval from initial disease appearance. <br><br>Spray Eucalyptus leaf extract 10% at initiation of the disease and 10 days later. Spray Wettable sulphur 80 WP (2 gram/litre of water) or Dinocap 48 EC (2 ml / litre of water) or Carbendazim 50 WP (2 gram/litre of water). The practice of using Baking soda (5 gram/litre of water) is also found effective. Check the growth of various sucking pests that can act as vectors of the disease.<br><br>

<b>Root rot and Leaf Blight<br><br>Symptom </b><br><br> An important disease noticed at all stages of crop growth. The fungus causes root rot, seedling blight, collar rot, root rot and web blight of leaves. Reddish brown water-soaked lesions develop at collar region and girdle the stem and later become sunken and rotten. Thick white to light brown mycelium and brown sclerotia are seen on the affected portion. <br><br>Aaffected leaves also show grey to brown irregular water-soaked lesions, rotting and cobwebby mycelial growth. Adjacent leaves are webbed together by the mycelium. Sclerotia are also noticed on the affected leaves. C.O.: Rhizoctonia solani).<br><br><b>Management </b><br><br>Follow deep ploughing and crop rotation, use of raised beds for planting, use of diseaes free seeds from healthy plants, shallow sowing, mulching, application of organic manure and soil amendment like neem cake, etc. reduce the disease incidence. Seed treatment with Trichoderma viride or Pseudomonas fluorescens (20 gram / kg of seeds). <br><br>Soil application Pseudomonas fluorescens or Trichoderma viride – 2.5 kg + 50 kg of well decomposed FYM + neem cake (9:1 ratio) @ 150 kg / ha at 30 days after sowing are very effective. Remove and destroy the affected plants along with roots. <br><br> Spot drench Carbendazim 50 WP (1 gram/litre of water) or Mancozeb 75 WP (3 gram/litre of water) or Propiconazole 25 EC (1 ml / litre of water) or Hexaconazole 5 EC (1 ml / litre of water) or Penconazole 10 EC (1 ml / litre of water). <br><br>

<b>Bacterial leaf blight <br><br>Symptom </b><br><br> It is characterized by many brown, dry and raised spots on the leaf surface.     When the disease is severe several such spots coalesce, the leaves become yellow and fall off prematurely. <br><br> The lower surface of the leaf appears red in colour due to the formation of raised spots. The bacterium is also seed-borne. The stem and pods also get infected. (C.O: Xanthomonas phaseoli).<br><br><b>Management </b><br><br>Use disease free seed. Remove and destroy debris and stubbles. Soak the seeds in Streptocycline solution (0.5 ml / litre of water) for 30 minutes before sowing followed by two sprays of Streptocycline (0.5 gram/ litre of water) combined with Copper oxychloride 50 WP (2 gram/litre of water) at an interval of 10-12 days is recommended.<br><br>

<b>Leaf crinkle disease <br><br>Symptom </b><br><br> The earliest symptoms appear on youngest leaves as chlorosis around some lateral veins and its branches near the margin. The leaves show curling of margin downwards. Some of the leaves show twisting. The veins show reddish brown discolouration on the under surface which also extends to the petiole and puckering. <br><br> Plants showing symptoms within 5 weeks after sowing invariably remain stunted and majority of these die due to top necrosis within a week or two. Plants infected in late stages of growth do not show severe curling and twisting of the leaves but show conspicuous venial chlorosis any where on the leaf lamina. <br><br>The disease develops in the fields mainly through seed or rubbing of diseased leaves with the healthy ones. (C.O.: Leaf crinkle virus, Vector: white fly - Bemisia tabaci).<br><br><b>Management </b><br><br>Place yellow sticky traps (12 no/ha). Rogue out the infected plants up to 45 days. Foliar spray of notchi leaf extracts 10% at 30 DAS or neem formulations (20 ml / litre of water). Spray Dimethoate 30 EC (2 ml / litre of water) against the vector.<br><br>

<b>Yellow mosaic virus<br><br>Symptom </b><br><br> Initially mild scattered yellow spots appear on young leaves. Spots gradually increase in size and ultimately some leaves turn completely yellow. Infected leaves also show necrotic symptoms. <br><br>Diseased plants are stunted, mature late and produce very few flowers and pods. Pods of infected plants are reduced in size and turn yellow in colour. (C.O.: Mungbean Yellow Mosaic Virus, Vector: whitefly - Bemisia tabaci). <br><br><b>Management </b><br><br>Grow sorghum as border crop. Place yellow sticky traps (12 no/ ha). Rogue out the infected plants up to 45 days. Spray notchi leaf extract 10% at 30 DAS or neem formulations (20 ml / litre of water). Spray Dimethoate 30 EC (2 ml / litre of water) to control the vector. <br><br>
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	Refer black gram<br><br>
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	6.Pulse crops
	Red gram
	Refer black gram<br><br>
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	<b>Leaf spot<br><br>Symptom </b><br><br> The main symptom of a leaf spot disease is spots on foliage.  Appearance of brown, necrotic spots with concentric rings on foliage, which coalesce and form large necrotic areas. <br><br> Infected leaves later in the season dry out and drop prematurely. Seed become small and shriveled. Dark, irregular, spreading sunken areas occur on the seed. (C.O.:  Alternaria tenuissima).<br><br><b>Management </b><br><br>Use healthy/certified seeds.  Remove and destroy crop residues from fields. Seed treatment with Thiram 75 WS + Carbendazim 50 WP (3:1) @ (4 gram / kg seed). Spray Carbendazim 50 WP (1 gram/litre of water) or Mancozeb 75 WP (3 gram/litre of water).<br><br>

<b>Anthracnose<br><br>Symptom </b><br><br> Anthracnose is a general term used to describe diseases that cause dark, sunken lesions on leaves, stems, flowers, and fruits. Infected seeds become shriveled, mouldy and brown. Symptoms on cotyledons appear as dark brown sunken cankers. <br><br> In early stage, irregular brown lesions appear on leaves, stems and pods. In advanced stages, the infected tissues are covered with black fruiting bodies of fungus. Under high humidity, symptoms on leaves are veinal necrosis, leaf rolling, cankers on petioles and premature defoliation (C.O.: Colletotrichum truncatum).<br><br><b>Management </b><br><br>Use healthy or certified seeds. Follow crop rotation with cereals. Remove and destroy crop residues and stubbles soon after harvest. Maintain well drained field. <br><br> Seed treatment with Thiram 75 WS (4 gram / kg of seed)  or Captan 75 WS (2 gram / kg of seed)  or Carbendazim 50 WP (2 gram / kg of seed). Spray Carbendazim 50 WP (1 gram/litre of water) or Mancozeb 75 WP (3 gram/litre of water).<br><br>

<b>Rust<br><br>Symptom </b><br><br> The disease begins on the lower leaves of the plant, usually in the lower plant canopy. Small pustules (gray to tan or brown) surrounded by necrotic areas usually develop first on the underside of leaves on the lower part of the plant. <br><br>Lesions can also appear on pods and stems. Tiny, raised pustules develop in the lesions, and the pustules break open and release tiny tan to gray spores. (C.O.: Puccinia polygoni).<br><br><b>Management </b><br><br>Spray Mancozeb 75 WP (3 gram/litre of water) or Wettable sulphur 80 WP (2 gram/litre of water).<br><br>

<b>Collar rot <br><br>Symptom </b><br><br> Infection usually occurs at or just below the soil surface. Sudden yellowing or wilting of plants is the first symptom. Light brown lesions, which quickly darken, enlarge until the hypocotyl or stem and are girdled. <br><br>Leaves turn brown, dry and often cling to dead stem. Numerous tan to brown, spherical sclerotia form on infected plant material. (C.O.: Sclerotium rolfsii). <br><br><b>Management </b><br><br>Deep ploughing in summer. Crop rotation with maize or sorghum should be adopted. Remove and destroy infected stubbles. Seed treatment with Trichoderma viride or Pseudomonas fluorescens (20 gram / kg of seed) or Carbendazim 50 WP (2 gram / kg of seed) or Thiram 75 WS (4 gram / kg of seed). <br><br>Spot drenching with Carbendazim 50 WP (1 gram/litre of water) or soil application of Pseudomonas fluorescens (20 gram/litre of water) or Trichoderma viride  2.5 kg / ha with 225 kg dried FYM+25 kg neem cake.<br><br>

<b>Stem blight or Dry root rot  <br><br>Symptom </b><br><br> This disease occurs when the plants are under moisture stress or under nematode attack or through soil compaction or may be through nutrient deficiencies. Lower leaves become chlorotic, and wilting and drying is apparent. The diseased tissues generally develop grayish  discolouration. <br><br>The sclerotia look like black powdery mass hence the disease is known as charcoal rot. Blacking and cracking of roots is the most common symptom. The fungus survives in soil and crop debris in dry conditions. <br><br>Dry conditions, relatively low soil moisture and nutrient and temperature ranging from 25 degree Celcius to 35 degree Celcius are favourable for the disease. (C.O.: Macrophomina phaseolina).<br><br><b>Management </b><br><br>Follow deep ploughing in summer. Ensure balanced fertilization of the crop. Crop rotation with cereals. Ensure proper drainage. Destroy last years infected stubble. Seed treatment with Trichoderma viride or Pseudomonas fluorescens (20 gram / kg of seed) or Carbendazim 50 WP (2 gram / kg of seed) or Thiram 75 WS (4 gram / kg of seed). <br><br>Spot drenching with Carbendazim 50 WP (1 gram/litre of water) or soil application of Pseudomonas fluorescens (20 gram/litre of water) or Trichoderma viride  2.5 kg / ha with 225 kg dried FYM+25 kg neem cake.<br><br>

<b>Web blight<br><br>Symptom </b><br><br> Infected seeds have irregularly shaped tan or light brown sunken lesions. Infected leaves appears as water soaked at first instance. They soon take on a greenish brown to reddish brown appearance. The infected portion later turns tan brown or black in colour. <br><br>Under high rainfall or high humid conditions, a web like mycelial growth of fungus forms on the leaves and are webbed. Dark brown sclerotia are formed on leaves and petioles. The pathogen survives as sclerotia in soil. Humid and cool (24-32 degree Celcius) are favourable weather condition. (C.O.: Rhizoctonia solani).<br><br><b>Management </b><br><br>Avoid dense planting. Completely remove and destroy plant residues and stubbles soon after harvest. Seed treatment with Trichoderma viride or Pseudomonas fluorescens (20 gram / kg of seed) or Carbendazim 50 WP (2 gram / kg of seed) or Thiram 75 WS (4 gram / kg of seed). <br><br>Spot drenching with Carbendazim 50 WP (1 gram/litre of water) or Copper oxychloride 50 WP (2 gram/litre of water) or soil application of Pseudomonas fluorescens (20 gram/litre of water) or Trichoderma viride  2.5 kg / ha with 225 kg dried FYM+25 kg neem cake.<br><br>

<b>Bacterial blight<br><br>Symptom </b><br><br> Seeds may develop raised or sunken lesions and become shriveled and discolored. Small, angular, translucent, water-soaked, yellow to light brown spots appear on leaves. Young leaves are most infected and are destroyed, stunted and chlorotic. <br><br>Angular lesions enlarge and merge to produce large, irregular dead areas. Early defoliation of lower leaves may occur. Large, black lesions develop on stems and petioles, and girdled. (C.O.: Pseudomonas syringae pv. glycinea).<br><br><b>Management </b><br><br>Deep summer poughing. Use healthy / certified seeds. Destroy infected crop debris and residues. Seed treatment with Streptocycline (0.5 gram /kg of seed). Spray Copper oxychloride 50 WP (2 gram/litre of water) along with Streptocycline (0.5 gram/litre of water).<br><br>

<b>Yellow mosaic disease<br><br>Symptom </b><br><br> Characteristic symptom is conspicuous systemic bright yellow mottling of leaves. The yellow area are scattered or occur in indefinite bands along the major veins. <br><br>Rusty necrotic spots appear in the yellow areas as the leaves mature. (C.O: Mung Bean Yellow Mosaic Virus, Vector: whitefly - Bemisia tabaci). <br><br><b>Management </b><br><br>Grow sorghum as border crop. Rogue out infected plants up to 30 days. Place yellow sticky traps (12 no / ha). Rogue out the infected plants up to 45 days. Spray notchi leaf extract 10% at 30 DAS or neem formulations (20 ml / litre of water). Spray Dimethoate 30 EC (2 ml / litre of water) to control the vector.<br><br>

<b>Soybean mosaic disease<br><br>Symptom </b><br><br> Infected seeds gets mottled. Diseased plants are usually stunted with     distorted (puckered, crinkled, ruffled, stunted, narrow) leaves. The affected plants are often stunted. <br><br>The pods are flattened or curved and contain fewer and smaller seed. Infected seeds fail to germinate or they produce diseased seedlings. (C.O: Soyabean Mosaic Virus, Vector: Aphids).<br><br><b>Management </b><br><br>Use healthy or certified seeds. Keep the field free from weeds. Rogue out infected plants and burn them. Spray Dimethoate 30 EC (2 ml / litre of water) to control the vector. <br><br>
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	<b>Damping off<br><br>Symptom </b><br><br> The germinating tubers and the freshly germinated seedlings are affected. The affected plants shows rotting symptom. It is most prevalent in wet and cool conditions. <br><br>The fungus attacks the roots and collar region, and causes their death. Water soaked lesions can be observed at the collar region which turns dark and girdles the stem. (C.O.: Pythium aphanidermatum).<br><br><b>Management </b><br><br>Avoid water logging. Rouge out and destroy affected plants. Drench with Copper oxychloride 50 WP (2 gram/litre of water).<br><br>

<b>Leaf spot<br><br>Symptom </b><br><br> Circular brown spots appear on the leaves. The spots later enlarge with concentric zonations and cause blighting of leaf. (C.O.: Alternaria spp.).<br><br><b>Management </b><br><br>Collect and destroy affected leaves. Spray Boardeaux mixture 1 % or Copper oxychloride 50 WP (2 gram/litre of water) or Mancozeb 75 WP (3 gram/litre of water). <br><br>
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	<b>Leaf spot<br><br>Symptom </b><br><br> Superficial dark reddish brown spots 5-10 mm in diameter develop on both sides of the leaves. The spots are diffuse in appearance and are seen on lower leaves. (C.O.: Cladosporium colacasiae).<br><br><b>Management </b><br><br>Spray Mancozeb 75 WP (3 gram/litre of water).<br><br>

<b>Leaf blight <br><br>Symptom </b><br><br> Blight refers to the specific symptom of rapid and complete chlorosis, browning, and then death of plant tissues. The disease appears as small water soaked spots with yellow halo. The spots increases in size and numbers, and coalesce resulting in complete distruction of leaves. <br><br>Characteristic rings of yellow and brown zones could be seen in the affected areas. White fungal mycelium can be seen around the spots during early morning hours. The leaves completely become necrotic and dry up in advanced stages of infection. Petiole infection occurs rarely but is more serious as it leads to quick collapse of leave. (C.O.: Phytophthora colocasiae).<br><br><b>Management </b><br><br>Follow early planting to avoid heavy monsoon rains. Use healthy planting materials. Removal self-grown colocasia plants. <br><br>Spray Potassium phosphonate 40 SC (4 ml / litre of water) or Metalaxyl+Mancozeb 8+64 WP (2 gram/litre of water) or Mancozeb 75 WP (3 gram/litre of water) along with sticker. Treat the seed tubers Trichoderma viride (20 gram/litre of water).<br><br>

<b>Corm rot<br><br>Symptom </b><br><br> The disease causes rotting of the corm or underground tubers. The plants grown in wet lands with high humidity and water stagnation are more proone to the disease. The initial symptom on the mature plant is wilting, chlorosis and stunting. <br><br>This ultimately leads to collapse of the whole plant. The affected tissue is decayed, but remain firm. Secondary saprophytic microorganisams later attack the tissue and convert this into pulpy mass emitting offensive smell. Roots also get decayed. Young seedlings are also killed. (C.O.: Sclerotium rolfsii).<br><br><b>Management </b><br><br>Harvest the tubers immediately after maturity. Collect and destroy infected tubers. Provide proper drainage. Soil drenching with Captan 75 WP (3 gram/litre of water). Seed treatment with Captan (3 gram/litre of water) for 30 minutes before planting. Avoid continuous cultivation in endemic areas. <br><br>

<b>Dasheen Mosaic Virus<br><br>Symptom </b><br><br> This is a viral disease and the symptoms include irregular light and dark green or yellow patches or streaks on the leaf and floral parts. The symptoms are mainly seen on younger leaves. Interveinal yellowing that produce feathery mosaic pattern is noticed on infected leaves. <br><br> Yellowish green streaks are noticed. In severe cases, leaves become reduced in length and size and do not open fully. Leaf distortion, cupping, curling etc are also assocuiated with the disease. (C.O.: Dasheen mosaic virus.  Vector: Myzus persicae and Aphis gosstpii).<br><br><b>Management </b><br><br>Use disease free planting materials. Rouge out and destroy infected plants. Distroy collateral hosts.  Control vectors by spraying Dimethoate 30 EC (2 ml/ litre of water).<br><br>
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	7.Tuber crops
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	<b>Bacterial leaf spot<br><br>Symptom </b><br><br> The main symptom of a leaf spot disease is spots on foliage. Circular to elongate, translucent, water soaked spots develop on the leaves. This will later progress to yellowing of the foliage. Later the plant wilts and dries up. (C.O.: Xanthomonas amorphophali).<br><br><b>Management </b><br><br>Follow field sanitation. Rouge out and destroy infected plants. Provide good drainage. <br><br>

<b>Collar rot or Foot rot<br><br>Symptom </b><br><br> The disease causes decay in the collar region of the plant. Water soaked brownish lesions first occur on collar regions. It later spreads to the entire pseudostem and cause complete yellowing of the plant. <br><br>Stem at the base shrinks, rots and collapses. The white mycelium of the fungus can be seen. In severe case, the plant collapses leading to complete crop loss. Water logging, poor drainage and mechanical injury at collar region favour the disease incidence. (C.O.: Sclerotium rolfsii).<br><br><b>Management </b><br><br> Select tubers from healthy plants. Dip the planting materials in Trichoderma - cowdung slurry (5 gram Trichoderma / kg cowdung). Soil application of Trichoderma enriched cow dung (1 kg / pit). <br><br> Remove and burn the infected materials. Improve drainage conditions. Incorporate organic amendments like neem cake. Drench the soil with Carbendazim 50 WP (2 gram/litre of water).<br><br>

<b>Amorphophallus mosaic <br><br>Symptom </b><br><br> Mosaic is caused by virus. The common symptoms include irregular light and dark green or yellow patches or streaks on the leaf and floral parts. The symptoms are mainly seen on younger leaves. Leaves become narrow and distorted and sometimes result in shoe shring effect. <br><br>The affected leaves show mosaic, leaf curl, vein clearing, puckering etc. The corms also show mottling. Excess bud proliferation, elongated or distorted appearance of corms etc. are also noticed. (C.O.: Amorphophallus mosaic virus. Vector: Myzus persicae and Aphis gosstpii)   <br><br><b>Management </b><br><br>Use of single cultivar in a large area contributes to disease spread. Use healthy corms. Rouge out and destroy affected plants. Spray Malathion 50 EC (2 ml / litre of water) or Dimethoate 30 EC (2 ml / litre of water) to control vector. <br><br>
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	7.Tuber crops
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	<b>Leaf spot<br><br>Symptom </b><br><br> The size, shape, colour and form of the leaf spot vary in accordance with the causal organisms. In yarm the disease causes brown spots that darken later. The spots may combine or enlarge. The affected leaves become yellow and drop prematurely. (C.O.: Cercospora spp.)<br><br><b>Management </b><br><br>Spray Mancozeb 75 WP (3 gram/litre of water).<br><br>

<b>Anthracnose<br><br>Symptom </b><br><br> Anthracnose is a group of diseases that cause dark, sunken lesions on leaves, stems and other plant parts. The symptoms are first noticed in the tips of lower leaves as small brown spots with yellow halo. The spots increase in size and give a blackened appearance resulting in withering of affected leaves. <br><br>The affected leaves show light and dark brown concentric rings on the laminnae. Stem may also develop such infection at the terminal region or at base. The disease is seen more severe in rainy season. (C.O.: Glomerella cingulata, Colletotrichum gloesporioides).<br><br><b>Management </b><br><br>Remove and destroy infected crop debris. Spray Mancozeb 75 WP (3 gram/litre of water). Avoid copper fungicides as it cause phytotoxicity. <br><br>

<b>Tuber rot<br><br>Symptom </b><br><br> The disease occurs in field and storage. Wet rot, soft rot and brown dry rot of tubers are noticed in storage. In wet rot the tissues of the tuber disintegerate into a watery mass. <br><br>The tissues become softened and pink in colour in case of soft rot. The dry rot affected tubers become brown, dry and converted into dry brown powder. (C.O.: Botryodiplodia theobromae).<br><br><b>Management </b><br><br>Use disease free planting materials. Cut tubers should be dried properly. Planting materials should be dipped in wood ash before drying. Alternatively, dipping in Carbendazim 50 WP (2 gram/litre of water) also helps in preventing decay. <br><br>

<b>Yam mosaic disease <br><br>Symptom </b><br><br> Mosaic is a virus disease. The common symptoms include irregular light and dark green or yellow patches or streaks on the leaf and floral parts. The symptoms are mainly seen on younger leaves. The affected leaves become stunted, curled, or wrinkled. <br><br>And the veins may be lighter than normal or banded with dark green or yellow discoloration. Plants are often dwarfed, deformed and stunted. Infected tubers may also develop internal browning and brown nodules. (C.O: Yam mosaic virus. Vector: Aphis gossypii).<br><br><b>Management </b><br><br>Avoid planting a single cultivar in a large area. Use healthy corms. Rouge out and destroy affected plants. Control vector by spraying Dimethoate 30 EC (2 ml / litre of water). <br><br>

	21. 
	7.Tuber crops
	Lesser yam
	Refer Greater yarm

	22. 
	7.Tuber crops
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	<b>Leaf blight<br><br>Symptom </b><br><br> Blight refers to the specific symptom of rapid and complete chlorosis, browning, and then death of plant tissues. The symptoms start as brown lesions on leaves with concentric rings resembling a target board. Lesions are usually restricted to the older leaves and are surrounded by a yellow halo. <br><br>Small gray-black oval lesions with lighter centers may occur on stems and leaf petioles and occasionally on leaves. Stem and petiole lesions enlarge and often coalesce resulting in girdling of the stem. Defoliation is also observed. (C.O.:  Alternaria solani).<br><br><b>Management </b><br><br> Spray Mancozeb 75 WP (2 gram/litre of water) or Copper oxychloride 50 WP (2.5 gram/litre of water) or Bordeaux mixture 1%.<br><br>

<b>Root rot<br><br>Symptom </b><br><br> Root rot is a disease where the roots of the plant decay. Swollen and distorted base of stems can be noticed. Deep, dark rot extending deep into tuber and forming elliptical cavities can also be seen. The affected parts show growth of white mold. (C.O.:  Fusarium solani).<br><br><b>Management </b><br><br>Adopt proper field sanitation. Select only disease free vines planting. Follow crop rotation. <br><br>

<b>Black Rot<br><br>Symptom </b><br><br> Small, circular, slightly sunken, dark brown spots are the initial symptoms of black rot. Spots enlarge and appear greenish black to black when wet, and grayish black when dry. Within the spots, small black fungal bristles are seen.  The rot usually remains firm and shallow. <br><br>If secondary fungi or bacteria invade the tissue this blackened area may extend to the center of the root. Tissues near the discolored area have a bitter taste. Eventually, the entire root may rot. Roots may appear healthy at harvest but rot during transit, in storage, or in the market. (C.O.: Ceratocystis fimbriata).<br><br><b>Management </b><br><br>Follow crop rotation. Disinfect seedbeds. Propagate plants from healthy stem cuttings. Cure roots immediately after harvest. (Cure roots at 85 to 950F and 85 to 90 % relative humidity for 5-10 days.). Do not wash and package roots showing symptoms of black rot. Fumigate storage structures.<br><br>

<b>Soft rot or Rhizopus rot <br><br>Symptom </b><br><br> Infection and decay commonly occur at one or both ends of the root, although infection occasionally begins elsewhere. Rotting may be inhibited under dry conditions, but under humid conditions the affected tubers become soft and watery, and the entire root rots within a few days. <br><br>If the humidity is high, the sweet potatoes become heavily "whiskered" with a grayish black fungal growth. This feature distinguishes Rhizopus soft rot from other storage rots. The color of the root is not significantly altered, but an odor is produced that attracts fruit flies to the affected area. (C.O.: Rhizopus stolonifer).<br><br><b>Management </b><br><br>Carefully handle sweet potatoes during harvest and storage to prevent wounding. This is the most important control method for soft rot. Properly cure roots immediately after harvest. Store roots 13-15 degree Celcius.  <br><br>Do not allow sweet potato to be exposed to sunlight for extended periods (to prevent heat damage) or to be chilled in the field. Dip the seed tubers in Mancozeb 75 WP (2 gram/litre of water) or Copper oxychloride 50 WP (2.5 gram/litre of water). Store harvested tubers in deep pits with alternate layers of leaves, sawdust and soil.  <br><br>

<b>Charcoal Rot<br><br>Symptom </b><br><br> In the field, brown to black, water-soaked lesions appear on stems and petioles. Eventually, the stem girdles and collapse, causing the ends of vines to wilt. Usually, one or two vines may collapse, but occasionally the entire plant dies. (C.O.: Macrophomina phaseolina).<br><br><b>Management </b><br><br>Properly cure the tubers immediately after harvest. Remove and destroy the affected portions. Spray Mancozeb 75 WP (2 gram/litre of water) or Copper oxychloride 50 WP (2.5 gram/litre of water).<br><br>

<b>Bacterial soft rot<br><br>Symptom </b><br><br> Roots or tubers are affected in the field and in storage, by a soft rot that turns affected portions light brown and watery. Lesions on tubers often have a dark brown margin. Some tubers appear healthy from the outside but are decayed internally. <br><br>Infected tubers show black streaks in the vascular tissue and eventually undergo a soft, moist decay. Mother roots often decay in plant beds. In the field, brown to black, water-soaked lesions appear on stems and petioles. Eventually, the stem may become watery and collapse, causing the ends of vines to wilt. Usually, one or two vines may collapse, but occasionally the entire plant dies. (C.O.: Erwinia chrysanthemi).<br><br><b>Management </b><br><br>Carefully handle sweet potatoes during all stages of production. This is the most important control method for bacterial soft rot. Select mother roots from disease free fields. <br><br>Remove and destroy infected tubers during storage. Use vines cut above the soil surface for transplanting. Treat the harvested tubers in chlorinated water. <br><br>

<b>Feathery mottle<br><br>Symptom </b><br><br> The leaves show ring or chlorotic spots and diffused vein banding which cover the entire lamina. The banded regions have purplish border resembling a feathery effect. Purplish netting of veins are also seen. (C.O.: Sweet Potato Feathery Mottle Virus, Vector: Aphids - Myzus persicae, Aphis gossypii) <br><br><b>Management </b><br><br>Use healthy planting material. Remove and destroy the infected plants. Use tolerant varieties. Meristerm tip culture to get virus free planting material. Distroy collateral hosts.  Control vectors by spraying Dimethoate 30 EC (2 ml/ litre of water).<br><br>
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	7.Tuber crops
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	<b>Leaf spot<br><br>Symptom </b><br><br> The main symptom of a leaf spot disease is spots on foliage. The size, shape, colour and form of the leaf spot vary in accordance with the causal organisms. Spots are produced on both the sides of leaves. On upper surface brown spots with dark border appears. <br><br>On lower side of the leaf spots with grey centre and less distinct margin appear. In some cases white spots are also seen on upper surface. The infected leaves turn yellow and dry up. (C.O: Cercospora henningsii, Cercospora vicosae).<br><br><b>Management </b><br><br> Spray Mancozeb 75 WP (3 gram/litre of water) or Copper oxychloride 50 WP (2 gram/litre of water).<br><br>

<b>Bacterial leaf blight <br><br>Symptom </b><br><br> Blight refers to the specific symptom of rapid and complete chlorosis, browning, and then death of plant tissues. Small, angular, brown, water-soaked lesions between leaf veins on lower surfaces of leaves are seen first. Later the leaf blades turning brown as lesion expand. Lesions coalesce to form large necrotic patches. <br><br>Defoliation occurs with leaf petioles remaining in horizontal position as leaves drop. Dieback of shoots, and brown gum formation on stems, leaves and petioles are also seen. Disease spread by water splash and through infected tools. Disease is more severe in wet conditions. (C.O.: Xanthomonas axonopodis).<br><br><b>Management </b><br><br>Chemical control is not effective. Use of resistant or tolerant varieties is the only method of control. Among improved varieties, H-97, H-226, H-1687 and H-2304 are tolerant to the disease while H-165 is highly susceptible. Among the local varieties, M-4 is tolerant to the disease.<br><br>

<b>Anthracnose<br><br> Symptom </b><br><br> Anthracnose is a general term used to describe diseases that cause dark, sunken lesions on leaves, stems, flowers, and fruits. The affected leaves wilt and droop downwards. <br><br>Cankers can be seen on stems and leaf petioles. Wilted leaves later fall from the plant. Death of shoots or die back occurs. Soft parts of plant become necrotic, twisted and distorted. (C.O.: Colletotrichum gloeosporioides).<br><br><b>Management </b><br><br>Do not wet the foliage while irrigation. The diseased twigs should be pruned and burnt along with fallen leaves. Remove and destroy infected crop debris. Spray Bordeaux mixture 1% or Carbendazim 50 WP (2 gram/litre of water) or Mancozeb 75 WP (3 gram/litre of water).<br><br>

<b>Tuber rot<br><br>Symptom </b><br><br> Leaves of the affected plants turn brown and wilt. The leaves may remain attached to the plant or drop to the ground. The plant will show a scorched appearance. The examination of roots reveals root dieback and swelling of tubers. <br><br>Tubers may have light brown, dark gray, blue or pink discoloration. The rotting roots may be soft and produce a foul odor. In some cases white fungal structures can be seen at the base of the stem, particularly during the wet season. (C.O: Macrophomina phaseolina, Botryodiplodia theobromae, Fusarium spp.).<br><br><b>Management </b><br><br>Avoid water stagnation. Provide good drainage facilities. Spot drenching with Copper oxychloride 50 WP (2.5 gram/litre of water) or Bordeaux mixture 1%. Apply Trichoderma viride (1 kg / acre) as basal and at 3rd and 6th month after planting to soil. <br><br>

<b>Cassava mosaic disease<br><br>Symptom </b><br><br> The common symptoms include irregular light and dark green or yellow patches or streaks on the leaves. The symptoms are mainly seen on younger leaves. The affected leaves become small, stunted, curled, or wrinkled. The veins are lighter than normal or banded with dark green or yellow discoloration. <br><br>The affected plants shows tuber splitting and yield reduction. (C.O.: Indian cassava mosaic virus; The virus spreads through infected setts and whitefly - Bemisia tabaci).<br><br><b>Management </b><br><br>Use of resistant variety Sripadmanaba suited for Tamil Nadu and Kerala. Mosaic tolerant varieties such as H-97 may be used to minimize economic loss of tubers. Select setts from healthy plants. Roug out and destroy infected plants in the field at early stage. <br><br>Control whitefly by installing yellow sticky traps, removal of weed hosts, spray neem oil (20 ml / litre of water). Spray Dimethoate 30 EC (2 ml / litre of water) to control the vector.<br><br>



	24. 
	7.Tuber crops
	White yam
	Refer greater yarm

	25. 
	8.Garden plants
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Anthurium 
	<b>Anthracnose<br><br>Symptom </b><br><br> Anthracnose is a group of diseases that cause dark, sunken lesions on leaves, stems and flowers. Tiny circular black spots appear on leaf and spadix, later enlarge resulting in leaf blight or stem blight. C.O: Colletotrichum gloeosporioides<br><br><b>Management </b><br><br> Spray Copper oxychloride 50 WP (2 gram/litre of water) or Mancozeb 75 WP (3 gram/litre of water) or Carbendazim 50 WP (1 gram/litre of water). <br><br>

<b>Bacterial blight<br><br>Symptom </b><br><br> Blight refers to the specific symptom of rapid and complete chlorosis, browning, and then death of plant tissues.  Blackening of the stem, decay of leaf axils and leaf blight are the symptoms of bacterial blight. The disease can be confirmed by ooze test.<br><br><b>Management </b><br><br>Spray a mixture of turmeric powder and sodium bi-carbonate in the proportion 10:1 (2 gram/litre of water) at weekly interval from the initiation of the disease. In severe cases spray Streptocycline (0.5 gram/litre of water).<br><br>

<b>Root rot<br><br>Symptom </b><br><br> Plants loose its original lusture. Roots show different levels of rotting and death. The leaves and flowers become small. (Pythium sp., Rhizoctonia sp., Fusarium sp.).<br><br><b>Management </b><br><br>Drench soil with Captan (3 gram/litre of water) or Potassium phosphonate 40 SC (4 ml / litre of water).<br><br>

<b>Black rot <br><br>Symptom </b><br><br> The infection usually starts on the roots or basal portion of the pseudobulb, though all plant parts are susceptible. The disease spreads rapidly, particularly when the temperature and humidity are high. Pseudobulbs, roots or rhizomes show purplish-black, often sharply delineated and discolored area. <br><br> The infection often starts in the roots and may spread upward to the base of the pseudobulb or leaf, which can cause the leaf to fall from the plant with a slight jarring. The disease is highly contagious and spread from plant to plant from splashing water. (Pythium sp. and Phytophthora sp.)<br><br><b>Management </b><br><br>Unless the plant is valuable, the best approach is to discard it. If the plant is valuable, isolate it from your other plants. Remove and destroy the infected tissue with a sterile knife and drench with or Potassium phosphonate 40 SC (4 ml / litre of water) or Metalaxyl + Mancozeb 8+64 WP or Fosetyl-Al 80 WP (2 gram/ litre of water).  <br><br>

<b>Mosaic disease <br><br>Symptom </b><br><br> The common symptoms include irregular light and dark green or yellow patches or streaks on the leaf and floral parts. The symptoms are mainly seen on younger leaves.  The affected leaves become small, stunted, curled and wrinkled. <br><br>And the veins may be lighter than normal or banded with dark green or yellow discoloration. Plants are often dwarfed, flowers fewer than usual, deformed, and stunted. (C.O.: Cucumber mosaic virus, Vector: Aphids).<br><br><b>Management </b><br><br> Rouge out and destroy the affected plants. Use disease free seed materials. Apply neem cake in the planting pits. Spray Dimethoate 30 EC (2 ml / litre of water) to control aphid vectors. <br><br>



	26. 
	8.Garden plants
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	<b>Collar and root rot<br><br>Symptom </b><br><br> Root rot is a disease where the roots of the plant decay. Usually, it is as a result of excess water. The excess water makes it very difficult for the roots to get the air that they need, causing them to decay. The affected plants will show yellowing of the leaves. <br><br><b>Management </b><br><br> Provide drainage. Soil drenching with Copper oxychloride 50 WP (2 gram/litre of water) to prevent secondary infection.<br><br>

<b>Wilt disease<br><br>Symptom </b><br><br> Wilt in plant result out of deficiency of water in the foliage. The deficiency is artificially created by a fungus that blocks water conducting tissue. The addition of water to soil will not help to solve the problem. <br><br>The leaves of the affected plants show yellowing, loose turgidity and show drooping symptoms. Eventually, the plant dies. Disease development is promoted by warm weather conditions. (C.O.: Fusarium sp.)<br><br><b>Management </b><br><br> Drench soil with Carbendazim 50 WP (1 gram/litre of water) or Copper oxychloride 50 WP (2 gram/litre of water).<br><br>



	27. 
	8.Garden plants
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	<b>Leaf spot<br><br>  Symptom </b><br><br> Infected leaves show small, circular or irregular yellow spots. Over time, the spots may combine or enlarge with concentric zonations. The affected leaves become yellow and drop prematurely. (C.O.: Alternaria sp.)<br><br><b>Management </b><br><br>Spray Mancozeb 75 WP (3 gram/litre of water) or Carbendazim 50 WP (1 gram/litre of water).<br><br>

<b>Leaf blight<br><br>Symptom </b><br><br> Blight refers to the specific symptom of rapid and complete chlorosis, browning, and then death of plant tissues. The symptoms on leaves consist of the development of brownish, depressed necrotic areas surrounded by reddish and slightly raised margins. <br><br> Initially the spots appear as brownish specks but become darker as they expand. The lesions are more prominent on lower leaves and confined to the margins. Infected leaves roll up, shrivel and drop off, leaving a barren stem with a whorl of young leaves at the top. (C.O.: Colletotrichum crossandrae).<br><br><b>Management </b><br><br>Spray Mancozeb 75 WP (3 gram/litre of water) or Carbendazim 50 WP (1 gram/litre of water).<br><br>

<b>Wilt disease<br><br>Symptom </b><br><br> Wilt in plant result out of deficiency of water in the foliage. The deficiency is artificially created by some fungus that blocks water conducting tissue. The leaves of the affected plants show yellowing, loose turgidity and show drooping symptoms. <br><br>Eventually, the plant dies. Disease development is promoted by warm weather conditions.  (C.O.: Fusarium solani).<br><br><b>Management </b><br><br> Soil drenching with Carbendazim 50 WP (1 gram/litre of water).<br><br>



	28. 
	8.Garden plants
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	<b>Leaf spot <br><br>Symptom </b><br><br> The chlorotic to brown long, rectangular spots with yellow halo develop on leaves which coalesce and over time resulting leaf blight. Concentric rings form within the enlarging spots. Corms rot. The affected leaves become yellow and drop prematurely. (C.O.: Curvularia gladioli)<br><br><b>Management </b><br><br>Spray Carbendazim 50 WP (1 gram/litre of water) or Mancozeb 75 WP (3 gram/litre of water). <br><br>

<b>Leaf blight <br><br>Symptom </b><br><br> Brown spots with reddish margins develop on leaves. Spots can be very small to over 2 cm in diameter. Similar spots on stems become soft and rot in wet weather. Small, clear spots on petals become brown. A neck rot may occur at the soil line. Small black granules (sclerotia) form on the surface of the infected corms. (C.O.: Botrytis gladiolorum).  <br><br><b>Management </b><br><br> Spray Mancozeb 75 WP (3 gram/litre of water) or Carbendazim 50 WP (1 gram/litre of water).<br><br>

<b>Wilt<br><br>Symptom </b><br><br> Wilt in plant result out of deficiency of water in the foliage. The deficiency is artificially created by some fungus that blocks water conducting tissue. The leaves of the affected plants show yellowing, loose turgidity and show drooping symptoms. Roots have brown spots and rot. <br><br>Flower size, shape and color are abnormal. Flowers may not develop while stalks are curved in an S-shape. Corms rot from the center outward. Oval, sunken spots on the corm surface are brown and may have concentric rings. Eventually, the plant dies. (C.O.: Fusarium oxysporum f. sp. gladioli)<br><br><b>Management </b><br><br>Drench the soil with Copper oxychloride 50 WP (2 gram/litre of water) or Carbendazim 50 WP (2 gram/litre of water).  <br><br>
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	8.Garden plants
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	<b>Leaf spot<br><br>Symptom </b><br><br>  Reddish brown, irregular or angular spots with dark brown margin develop on upper surface of leaves. Over time, the spots may combine or enlarge. The affected leaves become yellow and drop prematurely. (C.O.: Cercospora jasminicola, C. jasmini, C. odoratissimi)<br><br><b>Management </b><br><br>Spray Pseudomonas fluorescens (20 gram/litre of water) at monthly intervals or spray Mancozeb 75 WP (3 gram/litre of water) or Carbendazim 50 WP (1 gram/litre of water) or Bordeaux mixture 1 %. <br><br>

<b>Leaf blight <br><br>Symptom </b><br><br> Blight refers to the specific symptom of rapid and complete chlorosis, browning, and then death of plant tissues. The main symptom of the disease is drying twigs and leaves. <br><br> In the leaves dark brown spots appear. This spot enlarges covering large area causing blighting of leaves. Concentric rings can be seen the lesions. The disease also affects stem, petiole and flowers. (C.O.: Alternaria jasmini, A. ellipsii, Colletotrichum gloeosporioides).<br><br><b>Management </b><br><br> Remove and destroy the affected leaves and twigs. Spray Pseudomonas fluorescens (20 gram/litre of water at monthly intervals or spray Mancozeb 75 WP (3 gram/litre of water) or Carbendazim 50 WP (1 gram/litre of water) or Bordeaux mixture 1 %.  <br><br>

<b>Rust<br><br>Symptom </b><br><br> The disease starts as raised reddish brown pustules on the leaf and stem surface. As the plant matures, the spore masses become brown to black.  The symptoms are seen mostly on the underside of the leaves. <br><br>Plants with severe rust infection may appear stunted, chlorotic, or otherwise discolored. Cool temperature and high relative humidity favors disease development. (C.O.: Uromyces hobsoni)<br><br><b>Management </b><br><br> Remove and destroy the affected leaves and twigs. Spray Mancozeb 75 WP (3 gram/litre of water) or Zineb 80 WP (3 gram/litre of water) or Carbendazim 50 WP (1 gram/litre of water) or Wettable sulphur 80 WP (2 gram/litre of water). <br><br>

<b>Collar rot or Root rot<br><br>Symptom </b><br><br> Root rot is a disease where the roots of the plant decay. Usually, it is as a result of excess water. The excess water makes it very difficult for the roots to get the air that they need, causing them to decay. <br><br>Plants at all stages are infected. First the older leaves become yellow followed by younger leaves and finally death of the plant. In the root black discoloration can be seen. On the infected tissues and stem surface white strands of mycelia and mustard like sclerotia are seen. (C.O.: Scelrotium rolfsii, Rhizoctonia solani) <br><br><b>Management </b><br><br> Avoid dense planting. Completely remove and destroy plant residues and stubbles soon after harvest. Soil application of Pseudomonas fluorescens (20 gram/litre of water) or Trichoderma viride  2.5 kg / ha with 225 kg dried FYM+25 kg neem cake. <br><br>Spot drenching with Carbendazim 50 WP (1 gram/litre of water) or Copper oxychloride 50 WP (2 gram/litre of water).<br><br>

<b>Fusarium wilt <br><br>Symptom </b><br><br> Wilt in plant result out of deficiency of water in the foliage. The deficiency is artificially created by a fungus that blocks water conducting tissue. The addition of water to soil will not help to solve the problem. The leaves of the affected plants show yellowing, loose turgidity and show drooping symptoms. <br><br>Roots show black discolouration and vascular tissues of stem and roots show brownish discolouration. Eventually, the plant dies. Disease development is promoted by warm weather conditions. (C.O.: Fusarium oxysporum f.sp. jasmini) <br><br><b>Management </b><br><br>Remove and destroy all infected and dried plants. Soil application of Pseudomonas fluorescens (20 gram/litre of water) or Trichoderma viride  2.5 kg / ha with 225 kg dried FYM+25 kg neem cake. Spot drench Copper oxychloride 50 WP (2 gram/litre of water) or Bordeaux mixture (1 %) or Carbendazim 50 WP (2 gram/litre of water).  <br><br>

<b>Phyllody<br><br>Symptom </b><br><br> Phyllody is a condition where in the floral parts get transferred to green leaf like structures. In severe infection, the entire inflorescences are replaced by short twisted leaves closely arranged on inflorescence or stem. <br><br> Such plants have short internodes and bushy appearance. They do not bear flowers. (C.O.: Phytoplasma, Vector: White fly - Dialeurodes kirkaldii). <br><br><b>Management </b><br><br>  Select cuttings from healthy plants. Rogue out and destroy the infected plants. Apply neem cake in the planting pits. Spray Dimethoate 30 EC (2 ml / litre of water) to control the insect vectors.<br><br>



	30. 
	8.Garden plants
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	<b>Powdery mildew<br><br>Symptom </b><br><br> It is a disease characterized by a superficial white powdery growth on stems and leaves. The lower leaves are mostly affected. Small cottony white spots appear on the infected leaves which gradually spread on the lamina. <br><br>Heavily infected leaves become yellow, and then become brown and dry. Infected tissues are distorted and show crinkling. The disease is seen mainly in winter months. Low humidity, dew and low night temperature favors disease development. (C.O: Oidium sp.). <br><br><b>Management </b><br><br>Maintain proper health of the plant. Sulphur dusting (8 kg / acre) in the morning hours to control the disease.  Spray Wettable sulphur 80 WP (2 gram/litre of water) or Dinocap 48 EC (2 ml / litre of water) or Carbendazim 50 WP (1 gram/litre of water). <br><br>The practice of using Baking soda (5 gram/litre of water) is also found effective. Control various sucking pests that can act as vectors of the disease.<br><br>

<b>Damping off<br><br>Symptom </b><br><br> Damping off is a disease or condition that kills or weakens seeds or seedlings before or after they germinate. It is most prevalent in wet and cool conditions. The fungus attacks the roots and collar region, and causes their death. <br><br>Water soaked lesions can be observed at the collar region which turns dark and girdles the stem. When infected seedlings are pulled, the root system appears fully or partially decayed. (C.O.: Rhizoctonia solani).<br><br><b>Management </b><br><br>Ensure proper drainage. Use disease free seeds. Treat the seeds with Captan (3 gram/ kg of seed) or Carbendazim 50 WP (2 gram / kg of seed) before sowing. <br><br>Soil application of Pseudomonas fluorescens (20 gram/litre of water) or Trichoderma viride  2.5 kg / ha with 225 kg dried FYM+25 kg neem cake. Spot drench Copper oxychloride 50 WP (2 gram/litre of water) or Bordeaux mixture (1 %) or Carbendazim 50 WP (2 gram/litre of water).  <br><br>

<b>Collar or foot rot<br><br>Symptom </b><br><br> Collar rot is seen in nursery or in grown-up plants. Rotting near the base of the stem is the major symptom. The affected plants will show yellowing of the leaves and girdling of collar region.  (C.O.: Phytophtora sp., Rhizoctonia solani, Pythium sp.).<br><br><b>Management </b><br><br> It can be prevented by soil sterilization or by using healthy seedlings. Treat the seeds with Captan (3 g/ kg of seeds) or Carbendazim 50 WP (2 gram / kg of seeds) before sowing. Soil application of Pseudomonas fluorescens (20 gram/litre of water) or Trichoderma viride  2.5 kg / ha with 225 kg dried FYM+25 kg neem cake. <br><br>Spot drench Copper oxychloride 50 WP (2 gram/litre of water) or Bordeaux mixture (1 %) or Carbendazim 50 WP (2 gram/litre of water).<br><br>

<b>Flower bud rot<br><br>Symptom </b><br><br> The disease mainly appears on young flower buds and results in dry rotting of buds. Symptoms are less prominent on mature buds but these buds fail to open. (C.O.: Alternaria dianthi).<br><br><b>Management </b><br><br> Spray Mancozeb 75 WP (3 gram/litre of water).<br><br>




	31. 
	8.Garden plants
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	<b>Leaf spot<br><br>Symptom </b><br><br> The main symptom of a leaf spot disease is spots on foliage. The size, shape, colour and form of the leaf spot vary in accordance with the causal organisms. In orchid most of the spots have brown colour. <br><br>Over time, the spots may combine or enlarge. The affected leaves become yellow and drop prematurely. (C.O: Cercospora spp., Guignardia spp., Phyllosticta spp. and Septoria spp.).<br><br><b>Management </b><br><br> Ensure good sanitation and air movement. Reduce leaf wetness; water on the leaves may lead to infection. Remove infected leaves with a sterile instrument. Spray Mancozeb 75 WP (3 gram/litre of water) or Carbendazim 50 WP (1 gram/litre of water). <br><br>

<b>Petal blight<br><br>Symptom </b><br><br> The disease causes blightning of flowers. Very small, black or light brown, spots appear on the flowers. The spots may enlarge and cover the entire flower. If conditions are moist, a gray fungal growth may appear on severely infected or decaying flowers. (C.O.: Botrytis spp.).<br><br><b>Management </b><br><br>Remove infected flowers since these are reservoirs of infection. Ensure good sanitation and air movement. Spray Mancozeb 75 WP (3 gram/litre of water) or Carbendazim 50 WP (1 gram/litre of water).<br><br>

<b>Anthracnose <br><br>Symptom </b><br><br> Anthracnose is a term used to describe diseases that cause dark, sunken lesions on leaves, stems, and flowers. The leaves are most often attacked. Leaf tips turn brown beginning at the apex and proceeding towards the base. Dark brown or light gray patches develop, sometimes as concentric rings or as numerous dark bands across the leaf. <br><br>The affected area is usually sharply defined and somewhat sunken. Sporing bodies develop in the infected area.  Flowers develop watery, black or brown pustules which are usually raised and occur on the underside of older sepals and petals. <br><br> The spots may merge and cover the entire flower. The pathogen is most active in warm weather when light is low and moisture is high. (C.O.: Colletotrichum sp. and Glomerella sp.).<br><br><b>Management </b><br><br>Adopt field sanitation, good air movement, and lower temperatures (if possible) and increased light to reduce the spread of this disease.  Spray Mancozeb 75 WP (3 gram/litre of water) or Carbendazim 50 WP (1 gram/litre of water).<br><br>

<b>Black rot <br><br>Symptom </b><br><br> The infections usually start on the roots or basal portion of the pseudobulb / stem, though all plant parts are susceptible. The disease spreads rapidly, particularly when the temperature is low and humidity is high. Pseudobulbs / stem, roots or rhizomes show infections as purplish-black, often sharply delineated, discolored area in the center of the plant. <br><br> The infection often starts in the roots and may spread upward to the base of the pseudobulb or leaf, which can cause the leaf to fall from the plant with a slight jarring. (Pythium spp. and Phytophthora spp.)<br><br><b>Management </b><br><br>The disease is highly contagious and will spread from plant to plant from splashing water. Unless the plant is valuable, the best approach is to discard it. If the plant is valuable, isolate it from other plants; remove infected tissue with a sterile tool. <br><br> Spray Metalaxyl + Mancozeb 8+64 WP or Fosetyl-Al 80 WP (2 gram/litre of water) or Potassium phophonate 40 SC (4 ml / litre of water) in diseased gardens.<br><br>

<b>Wilt  <br><br>   Symptom </b><br><br> Wilt is a condition resulted out of deficiency of water in the foliage. The wilt fungus blocks the water conducting tissue. The addition of water to soil will not help to solve the problem. The leaves of the affected plants show yellowing, loose turgidity and show drooping symptoms. <br><br>Severely infected plants may die in 3-9 weeks, while mildly infected plants gradually decline over a year or so. The roots are not affected. Disease development is promoted by warm weather conditions. The diagnostic symptom in the plant is a circle or band of purple or pinkish-purple discoloration on the outer layers of the stem and evident when the stem is cut. (C.O.: Fusarium oxysporum).<br><br><b>Management </b><br><br>Discard infected part of rhizome and pseudo bulb if the purple band is evident. Repot only the part of plant showing no purple discoloration. <br><br>Each time the cutting tool contacts infected tissue, it should be sterilized before making a second cut. Soil drench Mancozeb 75 WP (3 gram/litre of water) or Carbendazim 50 WP (1 gram/litre of water).<br><br>

 <b>Collar rot / Southern blight<br><br>Symptom </b><br><br> The main symptom is rapid collapse and rotting of the roots, pseudo bulbs / stem and lower parts of the leaves. Roots, pseudo bulbs / stem, leaf bases and the lower part of stems turn creamy yellow. <br><br>The affected tissue becomes brown (resulting from invasion by secondary pathogens), collapses and rots very rapidly. The disease eventually girdles and destroys the entire basal portion of the plant. Affected leaves show yellowing and wilting and eventually die. (C.O.: Sclerotium spp.).<br><br><b>Management </b><br><br>Field sanitation, good air movement and lower temperatures (if possible) may help reduce the spread of this disease.  The pathogen is most active in warm weather when humidity is high. Spray and drech Mancozeb 75 WP (3 gram/litre of water) or Carbendazim 50 WP (1 gram/litre of water).<br><br>

<b>Root rot <br><br>Symptom </b><br><br> The disease causes rotting of the plants. Infected plants develop brown root rot and die. Leaves and pseudobulbs / stem become yellow, shriveled, thin and twisted and new growths become progressively smaller. <br><br>The roots usually show a brown rot with white or brown fungal growth. In severe infections, the fungus girdles and kills the plant. The infection quickly invades the lower leaves and rhizomes of small seedlings. (C.O.: Rhizoctonia sp).<br><br><b>Management </b><br><br>Field sanitation, good air movement and lower temperatures (if possible) may help reduce the spread of this disease. Remove infected part of roots and leaves using a sterile cutting tool. Disinfect growing area with bleaching powder (1 gram/liter of water). <br><br>Make sure your potting media is fresh and your plants are not overwatered. When disease is suspected in other plants or when repotting is overdue, unpot the plants, check their roots and repot as necessary. In hard-water areas, pots should be flushed at least monthly to prevent root damage by watering heavily to solubilize the salts and then watering heavily an hour later to flush the salts from the pot. <br><br> Spray and drech Mancozeb 75 WP (3 gram/litre of water) or Carbendazim 50 WP (1 gram/litre of water).<br><br>

<b>Bacterial soft rot or Brown rot<br><br>Symptom </b><br><br> Small water soaked spots appear on the leaves and often are surrounded by yellow halos. If unchecked, the affected leaves rapidly rot. The roots are also affcted and spread more slowly into the rhizomes or pseudo bulbs. <br><br>This wet rot has foul odor and water soaked appearance. Disease spreads so rapidly that plants may be completely rotted in 2 to 3 days. The pathogen favors hot and moist conditions. (C.O.: Erwinia chrysanthemi) <br><br>
<b>Management </b><br><br>The disease spread by splashing water, so avoid overhead watering. Remove and destroy infected plant parts. Keep the leaves dry, increase air circulation and reduce temperature and humidity.  In severe cases spray Streptocycline (0.5 gram/litre of water). <br><br>

	32. 
	8.Garden plants
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	<b>Leaf spot<br><br>Symptom </b><br><br> The size, shape, colour and form of the leaf spot vary in accordance with the causal organisms. In tuberose, the spots are brown with concentric rings at the center. Over time, the spots may combine or enlarge. The affected leaves become yellow and drop prematurely. (C.O.:  Alternaria polyanth). <br><br><b>Management </b><br><br> Spray Mancozeb 75 WP (3 gram/litre of water) or Iprodione 50 WP (2 gram/litre of water).<br><br>

<b>Leaf blight <br><br>Symptom </b><br><br> Blight refers to the specific symptom of rapid and complete chlorosis, browning, and then death of plant tissues. Infected leaves, stalks and flowers show dark brown spots and ultimately the entire leaf and inflorescence dries up. The disease appears during the rainy season. (C.O.: Botrytis elliptic).<br><br><b>Management </b><br><br>Remove and destroy blighted leaf and flowers. Spray Mancozeb 75 WP (3 gram/litre of water) or Carbendazim 50 WP (1 gram/litre of water).<br><br>

<b>Stem rot  <br><br>Symptom </b><br><br> Stem rot is a disease where the stem of the plant decay. This  is  a  disease  characterized  by  sudden  wilting  and  collapsing  of  the  crown  leaves and collar region at  the  soil  level. It also causes rotting of the flower stalk.  The initial symptom of this disease is flaccidity and drooping of leaves. <br><br>The leaves become yellow and dry up. The fungus mainly affects the roots and the infection gradually spreads upward through the collar portion of the stem. Both tubers and roots show rotting symptoms. Thick cottony growth of the fungus is visible on the rotten stem and on petioles at the soil level. These round bodies are first white, turn to brown sclerotia. (C.O.: Sclerotium rolfsii).<br><br><b>Management </b><br><br>Reduce soil moisture by regulationing irrigation. Adopt wider spacing for planting. Drench the soil with Pseudomonas fluorescens (20 gram/litre of water). In severe cases drench the soil with Zineb 75 WP (3 gram/litre of water) or Mancozeb 75 WP (3 gram/litre of water) or Carbendazim 50 WP (1 gram/litre of water).  <br><br>

<b>Bacterial Bud rot <br><br>Symptom </b><br><br> The disease results in dry rotting of the buds with brown necrotic discoloration of peduncles. It is a bacterial disease. (C.O.: Erwinia sp.). <br><br><b>Management </b><br><br> Uproot and destroy the diseased plants. In severe cases spray Streptomycin (0.5 gram/litre of water). <br><br>



	33. 
	9.Medicinal plants
	Asoka
	Limited information on plant diseases in this crop is currently available.

	34. 
	9.Medicinal plants
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	<b>Seedling rot<br><br>Symptom </b><br><br> Rotting of the seedling occurs during rainy season.  Usually, it is due to excess water. The affected plants will show yellowing of the leaves. The roots turn black and the affected plants may litreally fall off. <br><br><b>Management </b><br><br> Provide drainage. To avoid secondary infection, spray Bordeaux mixture 1 %.<br><br>

<b>Black rot <br><br>Symptom </b><br><br> The disease is characterized by dark lesions on the foliage. The affected plants show yellowing of the leaves and their rotting. <br><br><b>Management </b><br><br> Spray Mancozeb 75 WP (3 gram/litre of water) or Carbendazim 50 WP (1 gram/litre of water).<br><br>



	35. 
	9.Medicinal plants
	Chengazhinirkizhangu<br><br>
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	<b>Leaf blight<br><br>Symptom </b><br><br> The main symptom is drying of leaves and twigs. Rapid and complete chlorosis, browning, and then death of leaf tissues occur in sequence. <br><br><b>Management </b><br><br> Spray Bordeaux mixture 1%.<br><br>

<b>Rhizome rot<br><br>Symptom </b><br><br> The attack is seen in rainy months. Rotting at rhizome portion is the typical symptom. The affected plants will show yellowing of the leaves. <br><br><b>Management </b><br><br> Drench the soil with Copper oxychloride 50 WP (2 gram/litre of water).<br><br>



	36. 
	9.Medicinal plants
	Chethikoduveli<br><br>

<br><br>

<br><br>

Chethikoduveli<br><br>


	<b>Leaf Blight<br><br>Symptom </b><br><br> Blight refers to the specific symptom of rapid and complete chlorosis, browning, and then death of plant tissues. The main symptom of the disease is yellowing, browning and drying of leaves and twigs. <br><br><b>Management </b><br><br>Spray Copper oxychloride 50 WP (2 gram/litre of water) or Carbendazim 50 WP (1 gram/litre of water).<br><br>



	37. 
	9.Medicinal plants
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	<b>Leaf blight<br><br>Symptom </b><br><br> Blight refers to the specific symptom of rapid and complete chlorosis, browning, and then death of plant tissues. The main symptom of the disease is yellowing, browning and drying of leaves and twigs. <br><br><b>Management </b><br><br>Spray Copper oxychloride 50 WP (2 gram/litre of water) or Carbendazim 50 WP (1 gram/litre of water).<br><br>



	38. 
	9.Medicinal plants
	Eucalyptus
	Limited information on plant diseases in this crop is currently available.

	39. 
	9.Medicinal plants
	Holostemma
	Limited information on plant diseases in this crop is currently available.

	40. 
	9.Medicinal plants
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	<b>Rhizome rot<br><br>Symptom </b><br><br> Symptoms are mainly seen in rainy months. Rotting at rhizome portion is the typical symptom. The affected plants will show yellowing and drying of the leaves. <br><br><b>Management </b><br><br> Drench and spray Copper oxychloride 50 WP (2 gram/litre of water) or Bordeaux mixture 1%.<br><br>

<b>Leaf rot<br><br>Symptom </b><br><br> Symptoms are mainly seen in rainy months. Rotting of leaf is the typical symptom. <br><br><b>Management </b><br><br> Spray Copper oxychloride 50 WP (2 gram/litre of water) or Bordeaux mixture 1%.<br><br>



	41. 
	9.Medicinal plants
	Kasthurimanjal
	Limited information on plant diseases in this crop is currently available. <br><br>

	42. 
	9.Medicinal plants
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	<b>Leaf spot / Anthracnose <br><br>Symptom </b><br><br> The spots are sunken brown with concentric rings at the center. Over time, the spots may combine or enlarge. The affected leaves become yellow and drop prematurely. (C.O.: Colletotrichum graminicola)<br><br><b>Management </b><br><br> Remove severely affected leaves. Spray Bordeaux mixture 1% or Copper oxychloride 50 WP (2 gram/litre of water) or Zineb 75 WP (3 gram/litre of water).<br><br>

<b>Rust<br><br>Symptom </b><br><br> The disease starts as raised elongated reddish brown spots on the leaf and stem surface. As the plant matures, the spore masses become brown to black. Plants with severe rust infection may appear stunted, chlorotic, or otherwise discolored. Cool temperature and high relative humidity favors disease development. <br><br><b>Management </b><br><br>Avoid overhead irrigation. Affected leaves should be remove and burn immediately. Spray Mancozeb 75 WP (3 gram/litre of water) or Zineb 75 WP (3 gram/litre of water).<br><br>

<b>Leaf blight<br><br>Symptom </b><br><br> Blight refers to the specific symptom of rapid and complete chlorosis, browning, and then death of plant tissues. The main symptom of the disease is drying leaves and twigs. <br><br><b>Management </b><br><br> Spray Bordeaux mixture 1% or Zineb 75 WP (3 gram/litre of water) or Mancozeb 75 WP (3 gram/litre of water).<br><br>

<b>Collar rot<br><br>Symptom </b><br><br>  The disease is characterized by softening, discoloration, and disintegration of succulent plant tissue near collar region. <br><br><b>Management </b><br><br> Spray Bordeux mixture 1% or Copper oxychloride 50 WP (2 gram/litre of water) or Zineb 75 WP (3 gram/litre of water).<br><br>

<b>Little leaf<br><br>Symptom </b><br><br> Reduction in leaf size and rosette appearance is the most prominent symptom. Leaves become smaller in size and flowers in inflorescence get converted to very small leaves. (C.O.: Phytoplasma, Vector: Leaf hopper).<br><br><b>Management </b><br><br>Remove and destroy the infected plants. Avoid collecting seeds from infected plants. Spray Dimethoate 30 EC (2 ml / litre of water) to control vectors.<br><br>



	43. 
	9.Medicinal plants
	Vetiver<br><br>

<br><br>

<br><br>

<br><br>

Vetiver<br><br>


	<b>Leaf blight <br><br>Symptom </b><br><br> Blight refers to the specific symptom of rapid and complete chlorosis, browning, and then death of plant tissues. The infected leaves bear dark spots, which turn black with age and later cause death of leaf tissues. <br><br>The roots of affected plants become yellow and gradually dry out. (C.O.: Curvularia trifolii).<br><br><b>Management </b><br><br> Spray and drench with Copper oxychloride 50 WP (3 gram/litre of water) or Bordeaux mixture 1%.<br><br>

	44. 
	910.Fodder crops
	Fodder cow pea
	Limited information on plant diseases in this crop is currently available. <br><br>

	45. 
	910.Fodder crops
	Fodder maize
	Limited information on plant diseases in this crop is currently available. <br><br>

	46. 
	910.Fodder crops
	Fodder sorghum
	Limited information on plant diseases in this crop is currently available. <br><br>

	47. 
	910.Fodder crops
	Gamba grass
	Limited information on plant diseases in this crop is currently available. <br><br>

	48. 
	910.Fodder crops
	Guniea grass
	Limited information on plant diseases in this crop is currently available. <br><br>

	49. 
	910.Fodder crops
	Hybrid Napier
	Limited information on plant diseases in this crop is currently available. <br><br>

	50. 
	910.Fodder crops
	Para grass
	Limited information on plant diseases in this crop is currently available. <br><br>


<br><br>

<br><br>
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