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ABSTRACT 

During the course of survey for virus diseases in and 

around Aligarh Distt., the brinjal (Solanum melongena L. ) was 

found to be affected by a mosaic disease showing characteristic 

mosaic symptoms with necrotic spots and stunting of• plants. 

The causal virus of this disease was maintained on ^. melongena 

cv. BR-112 plants inside^ an insect-proof glasshouse and was 

investigated for determining its identity. 

The causal virus, designated as brinjal necrotic mosaic 

virus (BNMV), was readily transmitted by mechanical sap inocula­

tion to a number of plants but it could not be transmitted by 

three species of aphids (Aphis gossypii, Brevicoryne brassicae 

and Myzus persicae) and whiteflies. The virus was also not 

transmissible through dodder (Cuscuta chinensis and C. reflexa), 

seeds and soil. The causal virus infected 35 species belonging 

to 7 families. Chenopodium guinea, Datura stramonium, Gomphrena 

globosa, Nicotiana glutinosa and N. tabacum cv. White Burley 

KY-21 were found to be the local lesion hosts of the virus, 

while N. rustica, Spinacia oleracea cv. Palang Sag, and 

^. melongena cvs. Baromasia, Long Black and Pusa Purple Round 



were found latent to BNMV infection. BNMV has a dilution end 

-5 -6 point in between 10 and 10 and thermal inactivation point 

in between 85-90°C but it retained its infectivity even after 

a very long period; 10 days at room temperature (20±5°C), 20 

days at 4°C and 4 months in freeze-dried leaves. The most 

suitable environment for maintaining the infectivity of virus 

was provided by 0. IM phosphate buffer pH 8.0 containing sodium 

sulphite and thioglycollic acid. Chloroform (20%) was found 

good clarifying agent. 

BNMV was purified by several methods, but the most 

suitable method, which was adopted routinely, involved extrac­

tion of virus in phosphate buffer (O.lM, pH 8.0) containing 

sodium sulphite and thioglycollic acid, clarification with 

chloroform, and precipitation with PEG 6,000 (8%) and Nacl (1%) 

followed by differential centrifugation. Further purification 

was achieved by rate zonal sucrose density gradient centrifuga­

tion. Purified preparation of BNMV gave a spectrum typical of 

nucleoprotein. BNMV is a rigid rod-shaped particles measuring . 

300 nm x 14.5 nm. In ultrathin section of BNMV-infected leaves 

of brinjal, rigid rod-shaped particles were seen in the 

cytoplasm of mesophyll cells and phloem parenchyma cells. The 

BNMV particles consisted of RNA (nearly 5% of particle weight) 

and protein capsid contained one type of protein subunit having 

a molecular weight of ca. 17,000±500 daltons. 



An antiserum raised against BNMV showed a titre of 1:256 

in tube precipitin test and 1:32 in Ouchterlony gel double-

diffusion test. BNMV showed serological relationship with 

different strains of tobacco mosaic virus (TMV-Al, D, Pll, Ul 

and WUl). In immunosorbent electron microscopy (ISEM), BNMV 

showed its close relationship with TMV-D. Thus, it is concluded 

that BNMV is a new strain of TMV which resembles closely TMV-D 

but not identical as it does not produce local lesions on 

Nicotiana sylvestris, a characteristic feature of TMV-D, and 

hence the BNMV is tentatively called as Aligarh strain of TMV. 
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I N T R O D U C T I O N 



INTRODUCTION 

It is well known fact that the existence of life on 

this globe is deeply interlinked with the plants. All the three 

great necessities of life - food, clothing and shelter are 

related directly or indirectly with the plants or plant 

resources. Out of these, food has prime importance and 

directly related with plants. Plants contribute huge quantity 

of food and of great variety, e.g. cereals, legumes, fruits 

and vegetables etc. 

Vegetable growing is one of the major and most 

important branch of horticulture as far as the value of its 

products is concerned and, in last few decades, has increased 

faster than most of the other agricultural industries. 

Vegetables are the most important articles of the human food. 

In technical sense all plants are vegetables. The term, 

however, is applied to edible plants or plant-parts which 

are eaten, cooked or taken raw as salad. Vegetables not 

only adorn the table but also enrich health of man. They form 

the most nutritive menu of man and tone up his energy and 

vigour. They were appreciated even by ancient people for their 

tempting succulence, pleasing flavours, high nutritive value 

and regulatory effects. Regular use of vegetables supplies 

many of the most essential health building and protecting 

substances, such as vitamins and minerals, which are wanting 

in other food materials. The need for extending the use of 



vegetables to the lower income groups, particularly in our 

country, is an urgent necessity to improve their health and 

to save cereals and grains for maintaining the price line 

of food stuffs. 

Brinjal, Solanum melongena L., also known as Eggplant, 

belongs to Solanaceae family of angiosperms. It is an annual 

crop, largely grown in India as one of the principal 

vegetables. 

As far as the origin of ^. melongena is concerned, 

it is thought to have originated from the tropical regions 

of India and China. According to Purewell (1957), it is still 

found growing wild in India. In China, its cultivation has 

been known for the last 1,500 years. In Vavilov's opinion, its 

centre of origin is Indo-Burmese region. Its origin in the 

Indo-Burmese region with a large number of types distributed 

all over the world suggests a parallel evolution of the 

various types of cultivated eggplants (Bailey, 1947, 1949; 

Haines, 1921-24 and Vavilov, 1951). 

Brinjal is of major importance as a commercial crop 

and is grown all over India except on higher altitudes. It 

is a warm-season crop and is very suceptible to frost. It 

is grown almost throughout the year in the plains but on hills 

it is grown only during the summer. Its seeds germinate well 

at 77° F temperature. It prefers deep, fine, rich loam soil 

with proper drainage for vigorous growth and fruit-setting. 

The field for transplanting the seedlings should be well-



manured with organic manure and ploughed 4-5 times before 

transplanting. 

Brinjalisa strong garden herb, grown for its fruits. 

Commercial types of brinjal are based on the shape and colour 

of fruits which may be oval, globose, pear-shaped or even 

cyclindrical berries and colour ranges from white to deep-

purple or almost black. According to Choudhry (1962), contrary 

to the common belief, brinjal is quite high in nutritive value 

and can well be compared with that of tomato. It contains 

14-19 per cent protein (dry wt. basis) of high biological 

value (71%) and digestibility coefficient (75%) (Kuppuswamy 

et _al., 1958). Analysis of edible portion of fruit (all except 

stalk and Calyx) gave the following values: moisture, 92.7; 

protein, 1.4; fat, 0.3; minerals, 0.3; fibre, 1.3 and other 

carbohydrates, 4.0 g/100 g. The mineral constituents present 

are calcium, magnesium, phosphorus, iron, sodium, potassium, 

copper, sulphur and small quantities of manganese,and chlorine 

and iodine are also reported to be present. The vitamins 

present are vitamin A, thiamine, riboflavin, nicotinic acid, 

vitamin C and choline. It contains higher percentage of 

vitamins, particularly vitamin C, than any other vegetables. 

Bitter principle present in leaves and fruit peel is reported 

to be solasonine. Arginine glycoside has also been isolated 

from the aqeuous extracts of the plant. Pectin, oxalic acid, 

trigonelline and B-amino-4-ethyl-glyoxaline, and phenolic 

compounds such as chlorogenic acid, scopoletin and caffeic 

acid are also reported. 



Besides being esteemed as a vegetable, brinjal is 

consumed in variety of ways. All the parts of brinjal have 

their identity for their medicinal values. Nadkarni (1927) 

has given some medicinal use of brinjal. According to him, 

fried fruit is employed as a cure of toothache. It has also 

been recommended as an excellent remedy for those suffering 

from liver complaints. The seeds are used as a stimulant but 

are apt to lead to dyspepsia and constipation. The green 

leaves of plant have sialagogue and narcotic properties, and 

are used in cholera, bronchitis, dysuria and asthma. They 

are the main source of the supply of antiscorbutic vitamin C. 

The roots of plant are credited as antiasthmatic in indigenous 

medicine (Kirtikar et ^ . , 1935). In Guiana, the juice of 

roots is employed to cure otitis and toothache, and also 

applied to ulcers in the nose (Brown, 1946). 

Vegetables hold a high potential for combating the 

food shortage as their yield per unit area is more than five 

times of any cereal crop . In India, a large variety of 

vegetables belonging to tropical, sub-tropical and temperate 

groups are traditionally grown and consumed as majority of 

the country's population is vegetarian. According to a 

dietician, the daily minimum requirement of vegetables is 

284 gram per head, i.e. 20 per cent of the daily requirement 

of the total food, but the consumption of vegetables in our 

country is only about one-fourth to one-third of the 

requirement, i.e. very inadequate for maintaining the health 



of human beings. Though the area of vegetable cultivation 

in our country, according to the latest information available, 

is of the order of about 25 per cent of the total cropped 

area but the yield is very low in comparison to developed 

countries. There is a need to improve clean cultivation as 

Indian vegetable industry is not yet properly developed. Many 

aspects of it are yet to be studied and developed. There is 

the vast number of insect pests, diseases and weeds which 

affect the vegetable cultivation. Out of these, the pathogens 

causing diseases are the important factors. 

A large number of pathogens belonging to fungi, 

nematodes, bacteria, mycoplasma and virus groups are reported 

to reduce the yield of brinjal. The virus diseases are quite 

important as they not only affect the yield of brinjal 

but also render the whole crop unmarketable by reducing the 

quality of fruit. 

A review of literature pertaining to the virus 

diseases of brinjal reveals that there are various reports 

of viruses affecting brinjal from all over the world (see 

Chapter 2). Since the present virus produces mosaic type of 

symptoms, the reports of mosaic diseases of brinjal have been 

reviewed thoroughly and those concerning with the other types 

of symptoms have been either concised intentionally'or omitted 

from the chapter of review of literature. 

During the course of survey for virus diseases in and 

around Aligarh Distt., the brinjal was found to be affected 



by mosaic disease showing characteristic mosaic symptoms with 

necrotic spots and stunting of plants. Although there are 

various reports of mosaic diseases of brinjal from India but 

the present disease is different from the diseases reported 

so far. 

The aim of the present study was to identify and 

characterize the inciting agent of the mosaic disease of 

brinjal. To achieve this aim, the studies were performed and 

the virus was identified on the basis of symptomatology, host-

range, transmission, biophysical and physio-chemical proper­

ties, purification, morphological and structural characteri­

stics of the virus particle, cytological studies of host and 

serological studies. Based on cumulative knowledge of various 

biological, chemical, physical, cytological and serological 

properties, obtained during the investigation, the virus 

associated with this disease was placed in one of the 

established groups of plant viruses proposed by International 

Committee on Taxonomy of Viruses (I.C.T.V.). 



REVIEW OF LITERATURE 



REVIEW OF LITERATURE 

The mosaic disease of brinjal, Solanum melongena L. , 

made its appearance in the literature for the first time in 

Annual Report of the Ceylon Department of Agriculture of the 

year 1923 (Fetch, 1924) and Poona Agricultural College Magazine 

(Kulkarni, 1924), 

Since 1924, there were several reports of occurrence 

of the mosaic disease of brinjal in India as well as abroad. 

In India, it was reported by Mitter & Tandon (1930) from 

Allahabad, Uttar Pradesh; Thomas (1938) from Madras during the 

year 1937-38; Raychaudhuri (1947) during the year 1946; Vasudeva 

(1960, 1962, 1963); Seth et al. (1967) during the year 1965 

and Rao (1978) from Delhi; Verma & Lai (196 7) from Lucknow, 

U.P.; Sharma (1969) from Poona; Sastry & Nayudu (1976) from 

Tirupati, Andhra Pradesh; Naqvi & Mahmood (1976) from Aligarh, 

U.P.; Bala & Bhargava (1977) from Gorakhpur, U.P.; Patil & Mali 

(1977) from Marathwada region of Maharashtra; Vyanjane & Mali 

(1980) from Prabhani, Maharashtra and Sastry (1982) from 

Karnataka. Outside India, its occurrence was reported by 

McKinney (1929) from West Africa during the year 1926-27;Gardner 

& Whipple (1934) from California, U.S.A.; Savulescu et al.(1934) 

and Alexandri (1937) during the year 1931 from Rumania; Furguson 

(1951) and Gibbs & Harrison (1969) from Trinidad; Nitzany & 

Wilkinson (1961) and Tanne & Zimmerman-Gries (1980) from Israel; 

Rana & Vovlas (1971) and Ragozzino (1973) from Italy; Kitajima 
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& Costa (1968) from Brazil; Anonymous (1971) from Mauritius; 

Marchoux & Rougier (1974) from France; Eskarous (1974) from 

Egypt; Ladipo(1976) from Nigeria; Bujdoso' & Szurke (1977) from 

Hungary; Kemp & Troup (19 77) from Ontario, North America; Debrot 

et al. (1977) from Venezuela; Mamula et^ jil.(1977) from Yugoslavia; 

Shawkat & Fegla (1979) from Iraq; Makkouk et £l. (1981) from 

Beirut, Lebanon; Khalil jet al. (1982) from U.S.A.; Koenig & 

Avgelis (1983) from German Federal Republic; Rast (1985) from the 

Netherlands and Honda et al.. (1986) from Thailand. 

Martelli (1969) from South Italy reported eggplant 

mottled dwarf virus causing pronounced mottling and crinkling 

of leaves with stunted growth of brinjal plants. Morita et al. 

(1974) from Tokyo, Japan during the year 1971-72 and Pop & 

Jilaveanu (1975) from Rumania reported nectrotic symptoms while 

Majorana & Russo (1966) from Italy and Salmon et al. (1983) 

from Hungary reported yellow mosaic symptoms on the leaves of 

brinjal plants. 

Several viruses have been reported to cause the mosaic 

disease of brinjal in nature. Causal viruses were rod-shaped; 

rigid-rod [Tobacco mosaic virus (TMV) - Soukhov et. ai.. , 1944; 

Vasudeva, 1960, 1962, 1963; Sharma, 1969; Eskarous, 1974;Sastry, 

19 82 and Rast, 19 85; Cucumber vein yellowing virus, a strain 

of TMV - Rao, 1978] and flexuous-rod [Carlavirus - Vyanjane 

& Mali, 1980 and Khalil et al., 1982; Potato virus C (PVC) -

Bala & Bhargava, 1977; Potato virus X (PVX) - Sastry, 1982; 

Potyvirus - Naqvi & Mahmood, 1976]; isometric [Cucumber mosaic 



virus (CMV) - Vasudeva, 1960, 1962, 1963; Nitzany & Wilkinson, 

1961; Seth et a_l. , 1967; Sharma, 1969; Rana & Vovlas, 1971; 

Ragozzino, 1973; Patil & Mali, 1976; Mamula _et £1., 1977;Shawkat 

& Fegla, 1979 and Tanne & Zimmerman-Gries, 1980; Eggplant 

mosaic virus (Tymovirus) - Kitajima & Costa, 19 68; Gibbs & 

Harrison, 1969 and Debrot et^ ^ * » 1977; Tobacco ringspot virus 

(TRSV) - Sastry & Nayudu, 1976 and Sastry, 1982; Tombusvirus-

Makkouk et. jal. , 1981 and Koenig & Avgelis, 1983] and bacilliform 

type [Alfalfa mosaic virus (AMV) - Marchoux & Rougier, 1974 

and Kemp & Troup, 19 77]. 

Tomato spotted wilt, a spherical virus, was also detected 

on eggplant (Gardner & Whipple, 1934 and Kovachevski & Markov, 

1961) and the symptoms of this virus on eggplant were described 

by Smith (1936). Rigid rod-shaped tobacco mosaic virus (Pop 

& Jilaveanu, 1975) and broad bean wilt virus having isometric 

particles (Morita et al.. , 1975) both causing necrotic disease 

of brinjal while alfalfa mosaic virus consists of bacilliform 

particles (Majorana & Russo, 1966 and Salmon et ^ . , 1983) 

causing yellow mosaic disease of brinjal and tobacco ringspot 

virus (McLean, 1960) causing eggplant yellows have been reported. 

Martelli (1969) reported bacilliform virus particles causing 

eggplant mottled dwarf disease. 

Brinjal was reported as an experimental host for several 

viruses. Tobacco mosaic virus (Palm, 1923; Johnson, 1926 and 

Gigante, 1938), tomato streak (Anonymous, 1928 and Chamberlain, 

1940, 1947), tobacco ringspot virus (Wingard, 1928), Southern 
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celery mosaic virus (Wellman, 1935), tomato ringspot virus 

(Samson & Imle, 1942), potato virus X (Asuyama & Komuro, 1951), 

potato virus Y (Sakimura, 1953 and Peralta et. £l. , 1981), tomato 

virus, V-52-1 (Miller, 1953), potato virus M (Bagnall jet al., 

1956), nasturtium ringspot virus (Boccardo & Conti, 1973), 

berseem mosaic, a strain of alfalfa mosaic virus (Mishra _et al«, 

1980), pepper mottle virus (Sandhu & Chohan, 1981), okra mosaic 

virus (Igwegbe, 1983) and tomato bushy stunt virus (Tomlinson 

& Faithfull, 1984) were reported to produce systemic infection 

when inoculated mechanically. Pepper ringspot virus, a strain 

of cucumber mosaic virus (Doolittle & Zaumeyer, 1953) and sweet 

potato mosaic virus (Elmer, 1957) were reported to cause local 

infection on mechanical inoculation. Verma (1971) reported 

brinjal as symptomless carrier for potato virus X. Gigante 

(1938) and Douthit & McGuire (1978) reported aphid (Macrosiphum 

gei/ M. solanifolii) transmission of tobacco mosaic virus and 

nematode (Xiphinema americanum) transmission of tobacco ringspot 

virus to brinjal, respectively. 

First appearance of the mosaic disease of eggplant 

(Solanum melongena L. ) was reported from Ceylon in the year 

1923 (Fetch, 1924). Later on in the years 1928 and 1929 this 

disease appeared again in the same island as recorded in the 

reports of Ceylon Dept. of Agriculture for the years 1929 and 

1930. Kulkarni (1924) reported its first appearance from India 

which led to malformation, crowding of the leaves, sterility 

and some other abnormal conditions in the plants. 
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Palm (1923) reported brinjal as an experimental host 

of tobacco mosaic virus and Palm & Jochems (1924) tabulated 

it as disease carrier for tobacco mosaic virus. Mosaic disease 

and early blight (Macrosporium/Alternaria solani) of eggplant 

were prevalent in Florida, U.S.A. in the year 1924 which caused 

severe losses to the fruit (Burger, 1924). 

Elmer (1925) worked on the inter-transmissibility of 

mosaic diseases among plants belonging to different families . 

The transmission of the diseases among plants was best attained 

by the agency of the insects. The mealy bugs (Pseudococcus 

maritimus Ehr.) transmitted the virus from crookneck squash 

(Cucurbita pepo var. condensa) to tomato and tobacco, and also 

from crookneck squash and eggplant (Solanum melongena) to cowpea. 

During the year 1926-27 mosaic diseases were observed 

on various plants in the Canary Islands, West Africa, and 

Gibraltar. In West Africa green mosaic were found on the egg­

plant and on tobasco pepper (C. annuum var. conoides), yellow 

mosaics on a nettle (Fleurya podocarpa),a common weed (Asystasia 

coromandeliana), Hibiscus calycinus, and two native cucurbits 

(Momordica charantia and Kedrostis foetidissima) (McKinney, 

1929). 

A disease of eggplant (Solanum melongena L.) was reported 

from Allahabad, U.P., India. The plants were found to be affec­

ted by general stunting, a green to dull violet, merging into 

mud-brown to black discoloration and shrivelling of the tips 
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of the shoots, browning and withering of the leaves, and reduc­

tion in size or complete absence of fruits. Microscopic 

examination of diseased material failed to reveal any trace 

of fungi or bacteria, and the cause of this disease, 

therefore, remained obscure (Mitter & Tandon, 1930). 

Beale (1934) described the serum reactions as an aid 

in the study of filterable viruses of plants. He stated that 

the extracts from Solanum melongena, ̂ . sisymbrifolium, Physalis 

peruviana. Capsicum minimum and C. frutescens (C. annuum) 

affected with Johnson's tobacco mosaic virus No. 1, and of 

Turkish tobacco affected with aucuba mosaic and attenuated 

tobacco mosaic gave a positive precipitin reaction with anti­

serum to tobacco virus No. 1, while extract from other 

solanaceous plants affected with mosaic diseases other than 

the tobacco mosaic reacted negatively with antiserum. 

From the cooler coastal regions of California, Gardner 

& Whipple (1934) detected tomato spotted wilt virus on 

nasturtium (Tropaeolum majus), aster (Callistephus chinensis), 

cineraria, Datura, petunia, dahlia, calceolaria, calla 

(Zantedeschia aethiopica), pepper (Capsicum annuum) and eggplant. 

The virus was mechanically transmissible to a large number 

of hosts including lupins, broad bean (Vicia faba), lettuce 

and nettles. Transmission by thrips to several of these hosts 

was also reported. Under warm conditions the necrotic symptoms 

were succeeded by stunting, mottling and leaf distortion, while 
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in the cooler regions the severity of necrosis was observed 

in the form of die-back or streak. The important source of 

field infection was the infected plant beds, while frequent 

fumigation and roguing gave commercial control in a greenhouse. 

During the year 1932-33, from Rumania a disease of egg­

plant showing characteristic symptoms of partial chlorosis 

with mpttling and dwarfing of leaves, and a mosaic leaf mottle 

of chilli pepper (Capsicum annuum) were reported to be caused 

by a virus (Savulescu et. al. , 1934). During the year 1933-34, 

Puccinia helianthi on sunflowers and mosaic on soy-beans were 

reported along with this virus disease of eggplant from Rumania, 

but this time the virus disease of eggplant was very prevalent 

due to heavy insect infestation and 50 to 60 per cent of the 

plants in the hotbeds in market-gardens in one area were 

rendered unsaleable by the disease, and occasionally affected 

plants completely dried-up (Savulescu et^ ^-> 1935). Later 

on in the year 1937, Alexandri reported more about this 

disease of eggplant. He stated that the infection orginated 

on the basal leaves, mostly of mature plants, and advanced 

upwards, all the foliage being involved 20 to 40 days after 

the appearance of initial symptoms. Affected plants developed 

abnormally slowly and leaves did not attain their proper size. 

Leaves were covered, moreover, with the yellow, interveinal 

lesions, typical of mosaic infection, which expanded by 1.2 mm 

daily both in length and breadth. The diseased foliage rapidly 

shrivelled and dropped. The inoculation of healthy eggplants 
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with the filtered expressed juice of infected plants by means 

of a syringe or by spraying gave positive results,while detached 

leaves reacted to the former method only. The causal virus 

was inactivated by exposure to a temperature of 60 °C and to 

64 per cent alcohol at 96°C, but not by dilution upto 1:1,000. 

Cross-inoculation experiments with the virus on a number of 

other solanaceous plants, including potato, Solanum nigrum. 

Datura petaloides, D. stramonium, Nicotiana sylvestris, tobacco, 

N. fragrans and N. sanderae gave positive results. The aphid, 

Phorodon/Myzus persicae was suspected of transmitting the 

disease, but the experimental proof was to be obtained. 

A yellow cucumber mosaic virus was reported from Wisconsin, 

U.S.A. which in the year 1928 and 1933 developed apparently 

spontaneously in tobacco plants that had been inoculated by 

aphids with ordinary cucumber mosaic virus in the greenhouse. 

The yellow cucumber mosaic virus was readily distinguishable 

from ordinary cucumber mosaic virus by the conspicuous bright 

yellow mottling it produced on cucumber, tomatoes, pokeweed 

(Phytolacca decandra), spinach and night-shade (Solanum nigrum). 

On eggplant it caused a more severe necrosis of the foliage 

and a slightly more marked stunting of the whole plant but 

somewhat less malformation than ordinary cucumber mosaic virus. 

However, it appeared to be identical in mode of transmission, 

properties and host range with ordinary cucumber mosaic virus 

but was reported as a strain variant of cucumber virus 

(Hoggan, 1935). 
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Florida High Bush variety of eggplant was liable to 

severe infection by a typical mosaic causing stunting, 

discoloration and distortion of the foliage, and reduction 

in size of the fruit, while the indigenous Pak and Hung 

varieties were found to be resistant (Ho & Li, 1936). 

Chamberlain reported some virus diseases, namely tobacco 

mosaic, tomato necrosis, and tomato streak and tomato mosaic 

from New Zealand in the year 1937, 1940 and 1947, respectively. 

In the year 1937, he stated tobacco mosaic a major problem 

in the Nelson district of New Zealand. The estimated average 

disease incidence was reported to increase from 10 per cent 

in 1933 to over 25 per cent in 1937. Tomato, black night-shade 

(Solanum nigrum), Cape gooseberry (Physalis peruviana),Turkestan 

tobacco, eggplant and chilli (Capsicum annuum) were also listed 

as other hosts of this virus causing mosaic of tobacco. Out 

of these listed hosts, only tomato and black night-shade 

{S. nigrum) were likely to play any part in transmission of 

this disease of tobacco. Preliminary trials indicated that 

the disease might be carried to a small extent in, or with, 

the seeds. It was also borne in a small percentage of seeds 

collected from tomato and S. nigrum. In the year 1940, 

Chamberlain reported the mechanical transmission of virus 

causing tomato necrosis from tomato and tobacco to both these 

hosts; from Cyphomandra betacea to tobacco; from tomato and 

tobacco to C. betacea; from C. betacea and tobacco to Datura 

stramonium and Physalis peruviana; from tobacco to eggplant, 
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Nicotiana rustica and N. glauca; from tomato to Iron Duke 

potato and chilli; and from tobacco to N. glutinosa, and 

was transferred back from C. betacea to tomato and tobacco 

and from the other plants listed to tobacco. The symptoms 

on all these listed hosts were also described. The longevity 

in vitro of the virus was more than 17 weeks; its dilution 

end-point was between 1:500,000 and 1:1,000,000, and thermal 

inactivation point between 64° and 66°C. The virus was 

regarded as a new strain because it was not related to potato 

virus X, a common agent of tomato streak in other countries, 

and any of the viruses of solanaceous plants listed by Smith 

(1937). Later on in the year 1947, Chamberlain observed severe 

streaking of tomato leaves, stem and fruit, and a less obvious 

mosaic mottling of the foliage caused by a strain of tobacco 

mosaic virus. It also infected tobacco, chilli, pepper, egg -

plant, Physalis peruviana and Solanum nigrum, of which the 

last two were most likely to be of significance in spreading 

the disease. Small scale trials showed that the disease was 

carried in the testas of uncleaned seeds. Contaminated soil 

in seeds or seedling boxes were also the sources in spreading 

the disease. This could be remedied by steam disinfection 

or by using soil not planted with susceptible hosts for 

at least two years. The virus of both streak and tomato mosaic 

(tobacco mosaic virus) were carried over in the soil either 

in plant debris or in the free state, leaching out from 

the roots and stem of infected crops. The planting of healthy 
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seeds away from other hosts of the viruses, the removal of 

the diseased plants from the crop, and destruction of plant 

debris at the end of the season were recommended to keep 

down the diseases as much as possible. 

Thomas (1938) observed a new disease of brinjal/ 

eggplant which was characterized by a reduction in leaf size, 

alteration in leaf shape and texture, shortening of the nodes, 

the absence of the flowers, and sterility. No causal organism 

was found and it was not sap transmissible,but was transmitted 

by grafting to eggplant and Datura fastuosa,and first symptoms 

appeared on newly emerging leaves after 21 days after grafting. 

Berkeley (1947) reported an unusual type of the alfalfa 

mosaic on the California Wonder chilli variety in Ontario 

in 1943 and 1944. Preliminary inoculation tests indicated 

its close relationship to Marmor medicaginis H. (lucerne 

mosaic virus), as also did cross-protection and thermal death-

point experiments. The effects of new virus and M. medicaginis 

vars. typicum and solani (Strains of the lucerne mosaic virus) 

on tobacco, Nicotiana rustica, N. glutinosa, broad bean, 

sweet pea, pea, bean (Phaseolus vulgaris), red clover, chilli 

(Capsicum frutescens), soy-bean, eggplant. Zinnia elegans, 

cucumber. Petunia hybrida, tomato. Antirrhinum majus and 

celery were similar except that the chilli virus did not 

infect tomato while other two did, and the chilli and typical 

lucerne mosaic viruses attacked cucumber, which react nega­

tively to the solani strain. 
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A mosaic disease of brinjal/eggplant was found to 

be of fairly wide occurrence at Delhi in 1946 (Raychaudhuri, 

1947). It caused bright green mosaic mottling of the leaf, 

puckering and crinkling as well as abnormal and incomplete 

growth of lamina. Occasionally fine, pale straw-coloured, 

concentric, irregularly shaped rings developed on the leaf. 

Malformation of the leaf and considerable reduction in the 

development of the flowers and fruits were also noted. The 

symptoms of this disease were different from the disease 

of eggplant reported by Savulescu et^ jil. (1934) from Rumania. 

This disease could not be transmitted by sap inoculation 

or by Myzuz persicae Sulz. Transmission was achieved by grafts 

and also by Empoasca devastans Dist. The thermal death-point 

of this brinjal mosaic virus was reported between 60° and 

70°C, but the virus was still infective after 15 days' storage 

at 35°F. Later on Varma & Nariani (1958) re-investigated 

the transmission of this mosaic disease of brinjal by Empoasca 

devastans at Delhi and Poona, and concluded that the disease 

described by Raychaudhuri (194 7) was not transmitted by 

E. devastans. 

In the Scientific Report of Agricultural Research 

Institute, New Delhi for the year 1946-47, Anonymous (1947) 

reported the graft transmission of eggplant mosaic virus. 

In the report of Indian Council of Agricultural Research 

for the year 1951-52 and 1952-53, Anonymous (1954) reported 

the transmission of eggplant mosaic virus by grafting as 




