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Introduction

As early as 1832, Sinclair suggested that hot air treatment in an oven might control smuts of
oats and barley. Gardeners in Scotland while treating the bulbs of different ornamental plants first
employed hot water therapy. The scientific principle involved in heat therapy is that the pathogen
present in seed material is selectively inactivated or eliminated at temperatures that are non-lethal to
the host tissues.

Following physical methods are employed for reduction or elimination of primary inoculums
that may be present in seed, soil or planting material.
Soil Solarization

Mulching or Covering topsoil with organic residues often helps in diminishing plant diseases.
Here just those materials should be considered which are not identified with the crop to be protected.
Mulching with rice husk (2.5 cm thick) significantly decreased the sprinkling of inoculum of R.
solani and brought down the web blight severity in bean. In this management strategies, the sun-
based vitality is saved with the assistance of transparent polyethylene sheet increase soil temperature
(10-15°C more than average temperature) enough to kill majority of the soil-borne pathogens and
weeds additionally. Soil solarization with transparent polyethylene sheet mulch (25 um) for 40 days
was found effective for the control of collar and root rot of strawberry caused by Sclerotium rolfsii.
Contagious diseases, for example, damping-off, root rots, stem rots, natural product rots, shrivels
and blights brought about by Pythium spp., Phytophthora spp., Fusarium spp., S. rolfsii, R. solani,
Sclerotinia sclerotoirum, T. basicola and Verticillium spp. have been effectively overseen by soil
solarization. Nematode diseases, for example, Ditylenchus dipsci, Globodera rostochiensis,

Heterodera spp., and Meloidogyne spp. have been effectively overseen by soil solarization. Bacterial
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ulcer of tomato (Clavibacter michiganensis subsp. michiganensis) is eftectively managed by soil
solarization for 1-2 months.
Soil sterilization

Soil can be sterilized in greenhouses or nursery beds by aerated steam or hot water. At about
50°C, nematodes, oomycetes fungi and other water moulds are killed. At 60-70°C, most of the plant
pathogenic fungi and bacteria are killed. At 82°C, plant pathogenic bacteria, weeds and insects are
killed. Heat tolerant weed seeds and plant viruses such as TMV are killed near or at the boiling point
(95-100°C).
Hot water treatment

Hot-water treatment of certain seeds, bulbs, and nursery stock is used to kill any pathogens
with which they are infected, or which may be present inside seed coats, bulb scales, and so on, or
which may be present in external surfaces or wounds (Table 1). In this physical method, the seeds
are soaked in cold water at 20-30°C for 5 hrs to induce the dormant mycelium to grow. Then the
seeds are immersed in hot water at 50-54°C for 10 minutes to kill the mycelium. It is very effectively
used to eliminate loose smut of wheat. The sets of sugarcane can be treated at 54°C for 2 hrs, 54°C
for 1 hour, 50°C for 3 hrs, 54°C for 8 hours, 52°C for 1 hour, 54°C for 40 min, 50°C for 2 hrs to
eliminate grassy shoot, downy mildew, ratoon stunt, red rot, spike, white leaf and wilt diseases,
respectively. It has been reported that a short (15 seconds) treatment of melon fruit with hot (59 +
1°C) water rinse and brushes resulted in a significant reduction of fruit decay while maintaining fruit
quality after prolonged storage. The main drawback in the hot water treatment is that the seeds may
be killed or lose its germinability, if the period of treatment exceeds the specified time.

Table 1. Control of seed borne diseases by hot water treatment

Crop Disease Causal organisms Treatment

Brassica spp. Black rot X. campestris pv. campestris | 50°C for 20 or 30 min
Cluster bean, Guar | Blight X campestris pv. | 50°C for 10 min
(Cyamopsis cyamopsidis

tetragonoloba

Cucumber (Cucumis | Seedling blight | Pseudomonas syringae pv. |50 0C and 75% RH

sativus) lachrymans for 3 days
Lettuce (Lactuca | Leaf spot X. campestris pv. vitians 70 °C for 1 to 4 days
sativa)
Peanut (Arachis | Testa Aphelenchoides arachidis 60 °C for 5 min after
hypogea) nematode

35g3 | Official Website: trendsinagriculturescience.com Published: 30 June 2025

e-mail Address: trendsinagriculturescience@gmail.com



https://www.trendsinagriculturescience.com/
mailto:trendsinagriculturescience@gmail.com

3584

Trends in Agriculture Science

Tulipa and De
Vol 4 Issue 6, June 2025 3582-3588 p

soaking for 15 min in
cool water
Pearl millet | Downy mildew | Sclerospora graminicola 55 9C for 10 min
(Pennisetum
typhoides)
Potato (Solanum | Potato Phytoplasma 50 °C for 10 min
tuberosum) phyllody
Rice (Oryza sativa) | Udbatta Ephelis oryzae 50 °C for 10 min
Safflower Leaf spot Alternaria spp. 50 °C for 30 min
Tobacco (Nicotiana | Hollow stalk Erwinia carotovora 50 °C for 12 min
tabacum)
Tomato Black speak Pseudomonas syringae 529C for 1 hr
(Lycopersicon
esculentum)

Source: Chaube and Singh, 1990
Bulbs of Narcissus can be treated with hot water at 43°C for 240 min and ginger rhizomes can be
treated at 55°C for 10 min for control of nematodes.
Hot air treatment

This is a physical method of disease control used to reduce primary inoculum present in seeds
or planting materials. Hot air treatment is less injurious to seed and easy to operate but also less
effective than hot water treatment. It has been used against several diseases of sugarcane. It is
employed for treating canes which are soft and succulent. Sugarcane sets are treated with hot air at
50°C for 2 hrs to eliminate mosaic virus. Treatment of certain storage organs with warm air (curing)
removes excess moisture from their surfaces and hastens the healing of wounds, thus preventing their
infection by certain weak pathogens. For example, keeping sweet potatoes at 28 to 32°C for 2 weeks
helps the wounds to heal and prevents infection by Rhizopus and by soft-rotting bacteria. Also, hot-
air curing of harvested ears of corn, tobacco leaves, and so on removes most moisture from them and
protects them from attack by fungal and bacterial saprophytes. Similarly, dry heat treatment of barley
seed at 72°C for 7 to 10 days eliminates the leaf streak- and black chaff-causing bacterium
Xanthomonas campestris pv. translucens from the seed with negligible reduction of seed

germination.
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Moist hot air treatment

This physical method is effectively used in sugarcane to eliminate grassy shoot disease.
Initially the sets are exposed to hot air at 54°C for 8 hrs, then exposed to aerated steam at 50°C for 1
hr and finally to moist hot air at 54°C for 2 hours.
Solar heat treatment

A simplest physical treatment has been devised in India to eliminate the pathogen of loose
smut of wheat. Previously the hot water treatment was followed to eliminate loose smut. The
extensive care should be taken to avoid killing of the embryo. Luthra in 1953 devised a method to
eliminate the deep seated infection of Ustilago nuda. The method is popularly known as solar heat
or solar energy treatment. Luthras solar energy treatment: The seeds are soaked in cold water for 4
hours in the forenoon on a bright summer day followed by spreading and drying the seeds in hot sun
for four hours in the afternoon. Then, the seeds are again treated with carboxin or carbendazim at
2g/kg and stored. This method is highly useful for treating large quantities of the seed lots.
Steam sterilization

Steam is passed through perforated pipes at a depth of 15 cm to sterilize the upper layers of
soil. It is mostly practiced under glass house and green house conditions.
Refrigeration

It is an accepted fact that the low temperature at or slightly above the freezing point checks
the growth and activities of all such pathogens that cause a variety of post-harvest diseases of
vegetables and fruits. Therefore, most perishable fruits and vegetables should be transported and
stored in refrigerated vehicles and stores. Cool chains refrigerated space from field to consumer table
is becoming very popular. Regular refrigeration is sometimes preceded by a quick hydro- cooling or
air cooling to remove the excess heat carried in them from the field to prevent development of new
or latent infections.
Radiation

Electromagnetic radiations such as ultraviolet (UV) light, x rays and y rays as well as
particulate radiations have been studied as physical method in relation to management of post-harvest
diseases of horticultural crops. y rays controls post-harvest fungal infections in peaches, straw berries
and tomatoes but doses of radiation required to kill pathogens, were found injurious to host tissues.
Some plant pathogenic fungi sporulate only when they receive light in the ultraviolet range. It has
been possible to control diseases on greenhouse vegetables caused by species of these fungi by
covering or constructing the green house with a special UV absorbing vinyl film that blocks

transmission of light wavelengths below 390 nm.
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Flooding

The soil borne pathogens like Rhizoctonia, Fusarium, Sclerotium, Sclerotinia and Ralstonia
are managed by flooding, a physical method of disease control. A classical example of disease
management through flooding is Panama wilt disease of banana caused by Fusarium oxysporum fsp.
cubense. Flooding gives the satisfactory results in the control of Black shank of tobacco
(Phytophthora parasitica). Continuous flooding for 2 to 3 months in cotton reduces the occurrence
of Fusarium wilt caused by Fusarium oxysporum fsp. vasinfectum on subsequent cotton planting.
Flooding for 3 weeks completely kills the sclerotia pathogens. Bacterial wilt caused by Ralstonia
solanacearum can be managed by flooding. Other plant diseases controlled by flooding are
Alternaria blight of tomato and potato, White tip of rice, Root knot of celery, Burrowing nematode
of banana, Blight of carrot, Canker and blight of barley, White mould of vegetables and Stunt
nematode of celery (Table 2.)

Table 2. Plant diseases controlled by flooding

S.No. Pathogen Disease
1. Alternaria porri f. sp. solani Alternaria blight of tomato and potato
2 Aphelenchoides besseyi White tip of rice
3. Meloidogyne sp. Root knot of celery
4 Phytophthora  parasitica  var. | Black shank of tobacco
nicotianae
5. Radopholus similis Burrowing nematode of banana
6. Trichodorus sp. Stubby root nematode of celery
7. Verticillum dahliae Wilt of cotton
8. Alternaria dauci Blight of carrot
0. F. oxysporum f. sp. cubense Wilt of banana
10. Orobanche spp. Phaneroganic plant parasite
11. Pyrenophora teres Canker and blight of barley
12. Tylenchorhynchus sp. Stunt nematode of celery
13. Sclerotinia sclerotiorum White mould of vegetables
14. Ralstonia solanacearum Bacterial wilt of tomato and brinjal

Source: Palti, 1981
Burning
Controlled burning may alter the environment and after plant disease response, providing

both a temperature effect and a means of destroying the. Parameter and Uhrenholt in 1975 introduced
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anew aspect of burning by demonstrating the smoke may kill a number of plant pathogens in tissues.
According to Hardison (1976, 1980) burning is single most important practice in grass seed
production in the Pacific Northwest. It was initiated to control the blind seed disease of perennial rye
grass caused by Gloeotinia temulenta. It also effectively controlled Claviceps purpurea (ergot of
rye), Anguina agrostis (seed nematode) and silver top (Table 3.). Fire can be applied to cereals in
which inoculum can be destroyed after harvest or pasture grasses which can periodically be freed
from inoculum before they make new growth. It has also been realized that the increasing success of
non-tillage in some crops and the resultant problems of debris management can make burning an
attractive and effective proposition.

Table 3.Diseases controlled by fire and flame

S.No. Pathogen Disease

l. Anguina sp. Seed nematode of Lolium rigidum

2. Angullalina tumifaciens Leaf gall nematode of Cynodon

3. Claviceps paspali Ergot of Paspalum dilatatum

4. Cuscuta sp. Parasite of lucerne

5. Drechsler poae Leaf mould of Poa pratensis

6. Gerlachia nivalis Snow mould of wheat and barley

7. Phleospora idahoensis Stress eye spot of Festuca rubra

8. Pseudocercosporella Eye spot of wheat

herpotrichoides

9. Puccinia asparagi Asparagus rust

10. Puccinia graminis Stem rust of Poa pratensis

11. Rhynchosporium secalis Eye blotch of barley

12. Septoria avenae Leaf blotch of oat

13. Verticillium dahliae Wilt of potato and peppermint

14. Anguina agrostis Seed nematode of Festuca rubra

15. Corticium sasaki Sheath blight of rice

16. Claviceps purpurea Ergot of Loliun perenne

17. Gaeumannomyces graminis Take-all of wheat

18. Stagonospora tainanensis Leaf blight of sugarcane

19. Puccinia menthae Rust of peppermint

20. Puccinia poaenemoralis Leaf rust of Poa pratensis

21. Puccinia striformis Stripe rust of Poa pratensis
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22. Sclerotium oryzae Stem rot of rice

23. Septoria nodorum, Septoria tritici | Leaf blotch of wheat

24. Urocystis agroopyri Flag smut of wheat

25. Glueotinia temulenta Blind seed of Lolium perenne

Source: Palti, 1981

Eliminating Certain Light Wavelengths

Alternaria, Botrytis, and Stemphylium are examples of plant pathogenic fungi that sporulate
only when they receive light in the ultraviolet range (below 360 nm). It has been possible to control
diseases on greenhouse vegetables caused by several species of these fungi by covering or
constructing the greenhouse with a special ultraviolet (UV)-absorbing vinyl film that blocks the
transmission of light wavelengths below 390 nanometers.
Drying Stored Grains and Fruits

In presence of sufficient moisture, a variety of microflora already accompanying harvested
grains nuts, etc. cause decay. Such decay, however, can be avoided if seeds and nuts are harvested
when properly mature and then allowed to dry in the air or are exposed to sun. Maize downy mildew
pathogen is seed borne. If the maize seeds are properly sun dried, the inoculum gets inactivated. Hot
air can be used until the desired moisture is reached (about 12% moisture) before storage.
Subsequently, they are stored under conditions of ventilation, which do not allow build-up of
moisture. Fleshy fruits (peaches, strawberries) should be harvested later in the day, after the dew is
gone, to ensure that the fruits do not carry surface moisture during storage and transit, which could
lead to decay by microorganisms.
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