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From the Editor’s desk 
 

Resin is a hydrocarbon secretion of many plants, particularly coniferous trees. It is valued for its 
chemical properties and associated uses, such as the production of varnishes, adhesives, and 
food glazing agents; as an important source of raw materials for organic synthesis; and as 
constituents of incense and perfume. In perfumery such products are often termed "ambered", 
based on fossilized resins being the source of the gemstone amber. Resins are also a material in 
nail polish. The term also encompasses synthetic substances of similar properties, as well as 
shellacs of insects of the superfamily Coccoidea. Resins have a very long history that is 
documented in ancient Greece Theophrastus, ancient Rome Pliny the Elder, and especially as the 
forms known as frankincense and myrrh in ancient Egypt. They were highly prized substances, 
and required as incense in religious rites. There is no consensus on why plants secrete resins. 
However, resins consist primarily of secondary metabolites or compounds that apparently play 

no role in the primary physiology of a plant. While some scientists view resins only as waste products, their protective benefits to 
the plant are widely documented. The toxic resinous compounds may confound a wide range of herbivores, insects, and 
pathogens; while the volatile phenolic compounds may attract benefactors such as parasitoids or predators of the herbivores 
that attack the plant. 
 
Natural gums are polysaccharides of natural origin, capable of causing a large viscosity increase in solution, even at small 
concentrations. In the food industry they are used as thickening agents, gelling agents, emulsifying agents and stabilizers. In other 
industries, they are also used as adhesives, binding agents, crystallization inhibitors, clarifying agents, encapsulating agents, 
flocculating agents, swelling agents, foam stabilizers, etc. Most often these gums are found in the woody elements of plants or in 
seed coatings. Natural gums can be classified according to their origin. They can also be classified as uncharged or ionic 
polymers (polyelectrolytes). 
Research and development efforts and international collaborations could have strong potentials to the conservation, production 
and commercialization of these vast and untapped renewable natural resources for the benefits of the local, national as well the 
international communities. 
 
In line with the above this issue of Van Sangyan contains an article on Natural plant gums and resins: Source of livelihood. There 

are other useful articles viz. Red velvet mite,    फल , : एक   , New 

record of saw-toothed grain beetle, ORYZAEPHILUS SURINAMENSIS on stored mahua flowers,    , 

Natural dye yielding plants, Improved production technology of tomato-overview and Biodiversity of Cedrus deodara and 
Pheretima posthuma. 
 
I hope that readers would find maximum information in this issue relevant and valuable to the sustainable management of forests. 
Van Sangyan welcomes articles, views and queries on various such issues in the field of forest science.  
 

Looking forward to meet you all through forthcoming issues. 
 

                   Dr. R. K. Verma 
   Scientist G & Chief Editor 
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Natural plant gums and resins: Source of livelihood 
 

Mahtab Z. Siddiqui  
 

Processing and Product Development Division, 

ICAR-Indian Institute of Natural Resins & Gums, 

                                     Namkum, Ranchi – 834 010 (Jharkhand), India 

E-mail: mzs_2009@rediffmail.com 

 

Natural gums and resins are one of the 

most important non-timber forest products 

(NTFP) and viable source of income for 

thousands of forest dwellers, especially 

tribals, in India. These are perhaps the 

most widely used and traded NWFPs, 

other than the items consumed directly as 

food, fodder and medicine. Gums and 

resins production, a kind of supporting 

pillar for family economy and considered 

as an income-generating source need only 

low inputs. India, because to its 

geographical and environmental position, 

has traditionally been a good source of 

such products amongst Asian countries. 

Thousands of forest dwellers particularly 

in the Central and Western Indian States 

depend on gums and resins as a 

dependable source of income. Use of gums 

and resins for domestic consumption as 

sale for earning some cash is quite 

common amongst the forest dwelling 

communities, particularly tribals, in India. 

Gum is classified as exudate gum, seed 

gum and microbial or marine gum. 

Exudate gums are considered to be the 

pathological products formed due to injury 

to the plant or due to unfavourable 

conditions, such as drought, or breakdown 

of cell walls or extra cellular formation i.e.  

gummosis. Some examples of plant  

exudate gums are Karaya (Sterculia 

urens), Babool (Acacia nilotica), Arabic 

(Acacia senegal / Acacia seyal), Vilayati 

Babool or Kikar (Prosopis juliflora), 

Desert Date (Balanites aegyptiaca), Khair 

(Acacia catechu), Tragacanth / Katira 

(Astragalus species), Dhawara / Ghatti 

(Anogeissus latifolia), Kondagogu 

(Cochlospermum gossypium), Palas 

(Butea monosperma), Chironji 

(Buchanania lanzan), Moringa (Moringa 

oleifera), Neem (Azadirachta indica), 

Jhingan (Lannea coromandelica), 

Galwang (Albizia lucida) etc.  Few 

examples of seed gums are Guar 

(Cyamopsis tetragonoloba), Okra 

(Abelmoschus esculentus), Cassia tora 

(Cassia obtusifolia), Tamarind 

(Tamarindus indica) etc. Microbial gums 

are produced by certain selected 

microorganisms like, Xanthomonas 

campestris and Penicillium spp., during 

the course of fermentation. Marine gums 

are either cell walls of variety of algae, or 

other sea weeds or stored in intracellular 

regions as reserve food materials. 

The distinct advantages of natural gums 

over their synthetic counterparts are their 

bio-compatibility, lower cost, low toxicity, 

eco-friendliness and relatively widespread 

availability. The industrial uses / 

applications of  gums, in particular, have 

been widely reported, notably in food, 

pharmaceutical, adhesive, cosmetic, 

textile, paint and print industries, wherein 

these are used as food additives, dietary 

fibres, binders, thickeners, stabilizers, 

emulsifiers, suspending, gelling agents and 

surface coating agents etc. The bulk of 

commercially important gums in the 

country come from the forests of Central 
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Indian States i.e. Madhya Pradesh (22.0 

%), Andhra Pradesh (20.3 %), Jharkhand 

(16.2%), Maharashtra (15.4 %), 

Chhattisgarh (8.8%) and the remaining 

about 17% from Gujarat, Rajasthan and 

other minor gum producing States in the 

country. India is the largest producer, 

processor and exporter of karaya gum and 

guar gum in the world. 

Exploitation of babool tree for gum 

tapping will not only help farmers to 

strengthen their socio-economic conditions 

but also help conserve environment and 

biodiversity.  Conserving biodiversity and 

eliminating poverty are two global 

challenges. The poor, particularly the rural 

poor, depend on Nature for their 

livelihood, including food, fuel, shelter 

and medicines. In addition to industrial 

applications, the products are consumed 

locally as traditional medicines, foods and 

beverages, and are also used in religious 

and cultural rituals. Similarly, Buchanania 

lanzan Spreng, commonly known as piyar, 

char, achar and chironji, is a socio-

economically important underutilized life-

supporting tropical medicinal species for 

the tribal populace of North, West and 

Central India.  

All natural resins are vegetables in nature 

with the exception of lac which is a 

resinous material derived from the 

secretions of a tiny female bug Kerria 

lacca (Order: Hemiptera, Family: 

Tachardiidae) in India and Kerria 

chinensis in Thailand, China and other 

South Asian countries. Lac cultivation is 

an important source of income and 

sustenance for tribals, forest-dwellers and 

poor of Jharkhand, Madhya Pradesh, 

Chhattisgarh, Maharashtra, Odisha, West 

Bengal and parts of Andhra Pradesh, 

Gujarat, Telangana, Uttar Pradesh and 

NEH region. Jharkhand contributes around 

51% of the total production of lac in India. 

India is the largest producer, processor and 

exporter of lac and holds monopoly in 

world trade. 

Resins can broadly be classified into three 

types i.e. oleo resins, oleo gum-resins and 

hard resins. A variety of oleo resins are 

extracted from various plants. Amongst 

them, the important ones are pine oleo 

resin obtained from pine trees, dammar 

oleo resin from Dipterocarpus spp., and 

copal from Agathis dammara. Some oleo 

resins are high terpene resins from Pinus 

species viz. chir pine (Pinus roxburghii 

Sargent), blue pine (Pinus wallichiana 

Jackson), khasi pine (Pinus keysia Royle 

ex Gord), Pinus gerardiana Wall 

(Chilgoza pine), Pinus armandi French 

and Pinus merkussi (Sumatra pine), only 

chir pine is tapped commercially for resin. 

Chir pine forests are found in the 

provinces of Jammu and Kashmir, 

Himachal Pradesh, Uttarakhand, Uttar 

Pradesh, parts of Sikkim, West Bengal and 

Arunachal Pradesh. It is also known as 

Himalayan long needle pine, long leaved 

Indian pine, Indian chir pine etc. Chir pine 

yields a good quality oleo resin, which on 

steam distillation generates two 

industrially important products i.e. volatile 

turpentine oil (~70%) and transparent solid 

material called rosin (~17%). The world's 

total annual import / export of rosin is 

around 330,000 tonnes. China accounts for 

about one-third of total world production 

and exports, whereas India has secured 

sixth position amongst the top ten 

countries across the world. 

Dammar represents a group of resins 

obtained from Indian or East Asian trees 

belonging to family Dipterocarpaceae and 

Burseraceae and genera Shorea, 
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Balanocarpus or Hopea. The principal 

dammars of India are sal dammar (Shorea 

robusta, Family: Dipterocarpaceae), white 

dammar (Vateria indica, Family: 

Dipterocarpaceae) and black dammar 

(Canarium strictum, Family: Burseraceae). 

Locally, these are known by different 

names viz. sal dhuna, lal dhuna, ral, dhup 

in Hindi and Bengali. Dammars are solid 

resins, generally less hard and durable than 

the copals (Copaifera officinalis) and the 

color ranges from very pale grades to grey-

black. Sal dammar is widely used as an 

incense and disinfectant fumigant, in the 

preparation of varnish; inferior quality 

paints and skin ointments, whereas white 

dammar is used as substitute for amber in 

photographer varnish and in medicines. 

Black dammar, which is derived from the 

bark, is utilized for varnish making, 

bottling wax, and caulking boats.  

The oleo gum resins contain approx. 30-

60% resin, 5-10% essential oils, which are 

soluble in the organic solvents, and the rest 

is made up of polysaccharides. The oleo 

gum-resins have a fragrant aroma because 

of the presence of essential oils and this 

account for their commercial importance. 

Few potential oleo gum-resins are guggul 

(Commiphora wightii), salai (Boswellia 

serrata), hing (Ferula asafetida) etc. The 

earliest reference of medicinal and 

therapeutic properties of guggul 

(Commiphora mukul Engl. / Commiphora 

wightii (Arnott.) Bhand.)  is in Atharva 

Veda. Detailed account of guggul as a 

drug is available in the treaties of Charaka 

(1000 B.C.), Sushruta (600 B.C.), 

Vagbhata (17th century A.D.) and various 

Nighantus written in India between 12th 

and 14th centuries. In fact, the herb is 

mentioned as early as 3000 to 10,000 years 

ago in the Vedas, the holy scriptures of 

India, for treating various human ailments. 

Guggul is quite well known as a yog-vahi 

rasyan, which improves the action of other 

herbal medicines that are used in its 

combination. In India, the main States 

producing guggul are Rajasthan, Gujarat, 

Madhya Pradesh and Karnataka. 

Traditional uses of guggul are as an anti  

inflammatory, antispasmodic, anti 

suppurative, antiseptic, carminative, 

hypoglycemic, diuretic,  expectorant, 

thyroid-stimulant, anthelmintic, 

depurative, vulnerary, demulcent, 

aphrodisiac stimulant, liver tonic etc. 

Boswellia serrata is also one of the ancient 

and most valued herbs in Ayurveda. 

„Gajabhakshya‟, a Sanskrit name 

sometimes used for Boswellia, suggests 

that elephants enjoy this herb as a part of 

their diet. It is also beneficial in arthritis.  

This oleo gum-resin is also mentioned in 

traditional Ayurvedic and Unani texts as 

an effective remedy for diarrhoea, 

dysentery, ringworm, boils, fevers 

(antipyretic), skin and blood diseases, 

cardiovascular problems, mouth sores, bad 

throat, bronchitis, 

asthma, cough, and many more. In India, t

he main commercial sources of Boswellia 

serrata are Andhra Pradesh, Gujarat, Mad

hya Pradesh, Jharkhand and Chhattisgarh.  

Gums and resins are low volume, high 

value produce. These can be processed to 

add value to their quality for higher 

returns. In some cases, value-addition 

through primary processing alone results 

in 2-3 times higher returns. In India, lac 

and guar gum are processed but for most 

of other resins and gums, the processing 

and value-addition is simply meagre. 

There is an urgent need to carry out post 

harvest processing using modern 

machinery as also processes for processed 
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product of high purity, which can fetch 

higher value in export market. Developing 

products for commercial uses would 

further augment the returns, employment 

and export earnings. There is ample scope 

to develop value added products/ 

derivatives for export market, fetching 

several times higher return. This will also 

benefit the poor resins and gum pickers in 

the disadvantaged areas. 

Conclusion 

The production of gums and resins is a 

dependable source of livelihood support to 

millions of people residing in the forests 

and a major source of employment to 

them. People living in the semi-arid 

regions depend on collection of gums and 

resins for cash income and livelihood. 

Forests are an inseparable part of tribal 

populace. They are almost completely 

dependent on forest for food, shelter, 

medicines and clothing. They collects 

NTFPs like roots, tubers, flowers, fruits, 

fibers, gums, resins, dyes, tannins, honey 

& wax etc. India holds monopoly in world 

trade in some of the natural resins and 

gums viz. lac, gum karaya and guar gum 

as also an important exporter of gum 

karaya, guar gum, lac and psyllium. 

Natural gums and resins have tremendous 

potentials for a host of strong 

considerations, which the country can ill-

afford to ignore or overlook. Instead, all-

out efforts must continue to be made to 

fully exploit and harness this precious 

segment of Nature‟s bounties. 
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Red velvet mite  
 

Shalini Bhowate 
 

Centre for Forestry Research and Human resource Development 
(Indian Council of Forestry Research and Education, Ministry of Environment, Forest and Climate Change) 

 Chhindwara (M.P.) 

 

 Red velvet mite Trombidium 

grandissimum Koch is one of the beautiful 

mites belonging to the family 

Trombidiidae. These mites are bright red 

in colour and their bodies are covered with 

fine hair to give them a velvety 

appearance. Hence it is named as Red 

velvet mite. These mites grow around 1.5 

cm to 2.0 cm long which is huge compared 

to other mites. There are lots of other 

velvet mites around the world, all 

comprising the trombididae family and 

have varied range of sizes. However, only 

the Indian one is graced with dozens of 

common names like Rain‟s mites, velvet 

bride, Rani Kida, Badal kida, Birbahut etc. 

 In India, these mites are found in dry 

areas, wood lands, forest soils, litter, 

humas, organic soils etc. They stay under 

the soil most of the year and come out of 

the soil only after rain. They spend only a 

few days outside the soil every year and 

during this time they look for food and 

mate. 

The velvet mites are predators and they 

feed on other invertebrates like small 

arthropods and their eggs. The adult mites 

look for food and feed on them for only a 

few days every year. They have two tiny 

eyes and they sense their prey through 

vibrations and chemicals. They use their 

front pair of legs to sense surroundings. 

The adult mites have four pair of legs 

while the larvae have three pair of legs. 

These mites have chelicerate which is used 

to suck food from their host. The red 

velvet mites are diurnal and hide beneath 

the soil during night. They hibernate 

during winter. They secrete anti fungal oil. 

Also, their haemolymph contain antifungal 

properties. 

Red velvet mite- Trombidium 

grandissimum                

Dried red velvet mites stored for usage by 

herbal healers 

Life cycle 

The life cycle of mites begins with the 

eggs which are laid in clumps of 60 to 

100000 (depending upon species). After 

about two months, eggs hatch and mite 

pre-larvae appear. They last for one to 

three days. After a larva gets its fill 

(usually about two weeks) it will detach 
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and enter the protonymph stage. After the 

mite comes out of its protective cuticle it 

has eight legs and is called deutonymph. 

The deutonymphs are predatory. The mite 

is called tritonymph in the final stage 

before adulthood. This is the time of 

dormancy where the mite doesn‟t eat or 

move. Finally the mite enters the adult 

stage. Adult mites are inactive most of the 

year but come out after first rain shower 

which has earned them the nickname of 

rain mites. During this time, the mites feed 

and mate but once the rainy season is over 

they go underground and hangout until the 

rains returns. 

Uses of red velvet mites 

1. The oil from the red velvet mite 

Trombidium grandissimum is used in 

traditional Indian medicine to treat 

paralysis. It is also used an 

aphrodisiac. 

2. In Chhindwara and Betul district of 

Madhya Pradesh the tribals/rurals use 

this insect in the treatment of fit, 

pneumonia and dog bite. The herbal 

healers of this area sell the insect at the 

rate of Rs 20/- per insect. 

3. In different part of India (North India, 

Central India, Madhya Pradesh, 

Chhattisgarh) the dried mites are sold 

in the markets & are used by villagers/ 

tribals for the treatment of different 

kind of diseases.  

4. They are known best for pest control as 

they feed on pests like spider, mites, 

cabbage moth, lace bug and other 

arthropods which eat the bacteria and 

fungi. Thus, they help in increasing the 

rate of decomposition of soil.  

5. In larval stage of mites they infest 

those insects which are harmful pests 

for the crops and these pests feed on 

bacteria and fungi which are important 

for decomposition of organic waste in 

soil ecosystem. Hence they play an 

important role in biological control. 

6. They are soil arthropods that aid the 

ecosystem by feeding on small insects. 

Red velvet mites keep the number of 

insect in check and prevent them from 

vegetation. Most importantly they are 

absolutely harmless to human beings. 

These mites play a very important role 

in the ecosystem. But they are 

becoming extinct due to their huge 

demand and rare breed. This is 

resulting into destruction of ecosystem. 

Thus there is increasing need of their 

conservation.  

References 
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Introduction 

Mahua is a large sized multipurpose forest 

tree that is found throughout the mixed 

deciduous forests of Madhya Pradesh. It is 

an important economic tree used as food, 

medicine and for other commercial uses. 

Mahua flowers are edible and contain 

about 65 to 70% sugar. Mahua flowers are 

used to make jams, jellies, biscuits, many 

other food items due to their nutritional 

value and also used alcoholic drink of by 

fermentation (Anon., 1952). 

Forest Circle, Shahdol, Madhya Pradesh 

has purchased the large quantity of mahua 

flowers through Forest Village Committee 

in Shahdol district and stored in old 

Godowns of state forest department. In 

pursuance to the information regarding the 

insect pest problem and the samples of 

mahua flowers received from Chief 

Conservator of Forest, Forest Circle, 

Shahdol, M.P. vide letter no. 

Steno/Te.P/2017/9116 dated 20
th

 

November, 2017. Samples of mahua 

flowers are thoroughly checked in the 

laboratory of Forest Entomology Division, 

Tropical Forest Research Institute, 

Jabalpur. It was observed that the samples 

of mahua flowers are attacked by stored 

insect pest saw toothed grain beetle, 

Oryzaephilus surinamensis L. (Coleoptera: 

Silvanidae).  

Scientist and team of Forest Entomology 

Division, Tropical Forest Research 

Institute, Jabalpur also visited and 

surveyed the entire Godowns viz. 

Sohagpur (range-Shahdol, South forest 

division, Shahdol); Jaisinghnagar (range-

Jaisinghnagar, North forest division 

Shahdol); Kirar (range-Annupur, forest 

division Annuppur); Padmaniya (range-

Ahirganva, forest division Annupur) and 

Umariya (range-Umariya, forest division, 

Umariya) under Forest Circle, Shahdol 

(Table 1). These Godowns are now facing 

the problem of this stored insect pest 

attack and reported the presence of saw-

toothed grain beetle, O. surnemensis. The 

incidence of beetle ranges from 05-90 per 

cent was recorded. The cracks and crevices 

are seen in some godowns. Generally O. 

surinamensis occurs as secondary pest 

following the attack of other stored grain 

pests. 

 It is a small, narrow flat, brown beetle, 

about 2.5 to 3 mm long. Its common name 

is derived from the peculiar structure of 

the thorax of the adult which bears saw-

tooth like projections on each side. The 

larva is free, active, slender and whitish in 

colour.  

 Both adult beetles and grubs feed on the 

flowers of mahua in storage condition. 

They cause roughening of mahua flowers 

surface and impart bad flavor.  It is a bad 

insect pest when they become moist. 

Excessive infestation of this beetle makes 

them unpalatable and unsalable (Figs.1-6). 
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The eggs are dropped loose among mahua 

flowers or tucked away in crevices. From 

45-300 small, slender, white eggs are laid 

by a single female. The eggs stage lasts 

from 3 to 5 days in summer and about 15 

days in winter. A grub is slender whitish 

and free living. It is very active. In about 

12 days to 10 weeks depending upon the 

climatic conditions grub becomes full 

grown, when it measures about 3 mm in 

body length. The grub makes cells by 

sticking together the food particles with 

their own secretion. Pre-pupal and pupal 

period lasts for 7-21 days. The larval 

period lasts from 12 days to as long as 10 

weeks. The full grown larva makes cells 

by sticking together particles of food stuffs 

with a substance which it secretes. The 

pre-pupal and pupal stages are passed 

inside these cells. The pupal stage lasts 

from 1 to 4 weeks. The adult beetles are 

hardy insects with well developed wings 

but they seldom fly. Ordinarily, they can 

leave for 6 to 10 months, but may 

sometimes live for more than 3 years 

(Chand, 1995). During visit, Scientist of 

TFRI, Jabalpur suggested the following 

control measures: 

Possible control measures to encounter 

the present problem of saw toothed 

grain beetle 

The measures adopted for control of saw 

toothed grain beetle O. surinamensis  in 

stored mahua flowers are two types: -1) 

Preventive 2) Curative. 

1) The preventive measures are employed 

to protect fresh stocks from the attack of 

insect pest while curative measures help to 

control the pest infestation in stores. For 

longer and safer storage, it is very essential 

that the mahua flowers should be 

sufficiently dry. Most of the products 

cannot multiply with less than 8% 

moisture.  Use of dry neem leaves and 

mixing of ash in products are some of the 

indigenous methods employed in the rural 

areas for protecting the stored products 

from the attack of the pests. When the 

product is properly dried and ready for 

storage, it should be bagged in gunnies 

free from pest infestation. As far as 

possible new bags, should be used. 

In order to make the godown insect free, 

the following precautions are necessary:  

i. All dirt, rubbish, webbish or rufuse 

materials from the godowns should 

be removed and destroyed. ii) All 

cracks, crevices, holes in walls 

floor or ceiling of the godowns 

should be filled with cement. It is 

necessary to fumigate godowns to 

avoid the chances for 

contamination. Spraying malathion 

0.5% (10ml/lit of water) before 

storage new stocks, help to keep 

the stocks insect free. At the time 

of storing bags, proper dunnage is 

also necessary to protect products 

from moisture damage which 

usually occurs at the bottom layers 

of bags due to condensation of 

moisture as a result of temperature 

gradients. 

ii. The Curative measures become 

necessary when the products get 

infested with pest. The godown 

should be periodically examined 

and if the insects are noticed in the 

store, the products should 

immediately be removed, dried in 

the sun preferably on a pucca floor 

and cleaned. (Chand, 1995). The 

first step in making such products 

free from insect pest is to sieve and 

clean them to remove different 

stages of pests. Followed by 
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sunning and fumigation of products 

with suitable fumigants. The 

product required to be stored for a 

longer period should be atleast 

fumigated 3 to 5 times in a year.  

As per the suggestions given by the private 

godown keepers / owners to the staff of 

Forest Division, Annupar, the staff of 

Kirar, range-Annupur, forest division 

Annuppur has made the arrangement for 

keeping the open packets of insecticide 

like Phorate 10 G in godowns. These 

godowns are seen less attack of O. 

surinamensis.  

No epidemics of saw-toothed grain beetle, 

O. surinamensis have been reported on 

stored mahua flowers (Beeson, 1941, 

Browne, 1968 and Chand, 1995). This is 

the new report and record of O. 

surinamensis on stored mahua flowers. 
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Table 1: Abstract of stored mahua flowers in different godowns in forest circle Shahdol 

S.N. Locality Range Division  No. of 

Bags(40kg/bag) 

 % 

damage 

Remark 

1 Sohagpur Shahdol South forest 

division, 

Shahdol 

14211 90.00 Cracks in 

Godown. 

Stored in 

June, 2017 

and attacked 

of insect pest 

from 

Novemer,2017 

2 Jaisinghnagar Jaisinghnagar North forest 

division 

Shahdol 

1300 70.00  

3 Kirar Annupur forest 

division 

Annuppur 

1436 5.00  

4 Padmaniya Ahirganva forest 

division 

Annupur 

400 10.00  

5 Umariya Umariya forest 

division 

Umariya 

13307 60.00  
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Fig. 1. View of Godown 

   
Fig. 2. Scientist visit in Godown 

  
Fig . 3. Stored Bags of mahua flowers  in 

Godow                         

 
Fig . 4. Dry Mahua flowers in Godown 

  
      Fig. 5. Damaged Mahua flowers                    

 
Fig . 6. Grubs / Beetles of O. 

surinamensis 
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1.   आक ( ) Calotropis procera 

2.      Butea monosperma 

3.    Acacia catechu 

4.    ( ) Achyranthes aspera 

5.    Ficus religiosa 

6.    Ficus glomerata 

7.    Prosopis cineraria, 

8.      

 

Cynodon dactylon and 

Santalum album 

9.      

 

Saccharum spontaneum 

and 

Withania somnifera 

 

    व    

 

  

 ( ) 

  

 

  

 

  

 

  

आक ( ) 

  

 

  

/  

   

 

  

/  

 

      

.      

1.    ( ) Pterocarpus marsupium 

2.    Alstonia scholaris 

3.    Michelia champaca 

4.    Saraca indica 

5.     Steriospermum suaveolens 

6.   आम Mangifera indica 
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7.     Mimusops elengi 

8.    ( )  Butea monosperma 

9.     Bombax cieba 

10.  मकर  Dalbergia latifolia 

11.    Anthocephalus cadamba 

12.    Aegle marmelos 

      

.      

1.    Strychnos nux-vomica 

2.    Emblica officinalis 

3.    Ficus racemosa 

4.    Syzygium cumini 

5.    Acacia catechu 

6.    Dalbergia latifolia 

7.    Bambusa arundinacea 

8.    Ficus religiosa 

9.    Mesua nagassarium 

10.   बरगद Ficus bangalensis 

11.     ( ) Butea monosperma 

12.     Ficus infectoria 

13.     Sapindus mukorossi 

14.     Aegle marmelos 

15.    Terminalia arjuna 

16.    Flacourtia indica 

17.    Mimusops elengi 

18.    Pinus roxburghii 

19.    Shorea robusta 

20.    ( ) Salix tetrasperma 

21.   कटहल Artocarpus heterophyllus 

22.   आक ( ) Calotropis procera 

23.    ( ) Prosopis cineraria 

24.      Anthocephalus cadamba 

25.    आम Mangifera indica 

26.     Azadirachta indica 

27.    Madhuca indica 
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Abstract 

The current report is the best outcome 

from documentation of natural dye 

yielding flora from ethnic people of 

Mahbauabngar district, concentrating in 

the documentation of natural dye 

preparation techniques and their usages.  

In the Mahabubnagar district of Telangana 

state having huge forests and also found 

more forest dependable rural, tribal people. 

The common four natural dye preparation 

techniques, their usages and their 

preservation methods were discussed in 

details. Every plants botanical name, 

family, part used in natural dye 

preparation, common names, traditional 

usages clearly recorded and presented. It 

will be very much useful to the next 

generations, researchers, biodiversity 

conservatives.  

Introduction 

In Indian history the usage of natural dye 

and their preparations mentioned. The 

process of dyeing was started during the 

reign of King Taothing-Mang (264-364 

AD). The system of dyeing progressed 

during the reign of King Yanglao 

Keiphaba (969-984 AD), who introduced 

the beautiful textile  Hij Mayek (later 

known as Hijam mayek) colourfully dyed, 

and worn by the women folk of Many 

regions of India. During the reign of King 

Loyumba (1074 AD –1133 AD), the 

traditional system of dyeing cloths using 

different varieties of plants leaves, flowers, 

fruits, and barks was at its best. It was 

during his reign that better designs of 

costumes were introduced, and different 

clothes worn for different occasions. He 

distributed the duty of dyeing of yarns 

with plant parts to different clans, where 

each was assigned for a particular colour 

of yarn and cloth. 

Previously there was no cosmetics, dye 

etc., so that they were always depended on 

forests for various purposes including 

natural dye. The natural dye there is no 

side effects and preparation, preservation 

also could done by lay man. The minority 

of dyes, people may used in the rangoli, 

pooja, thilak (Hindi), Bottu (Telugu) some 

other were used in festivals like holy 

(Colours festivals) and used as ink for 

writing.   

Telangana is a 29
th

 state of India. It 

comprises 31 districts. Mahabubnagar 

district is one of the backward districts of 

Telangana state, it is located south west 

region of Telangana, latitude between 15 ° 

55‟ and 17 °29‟ N, longitude between 

77°15 ‟ and 79 °15 ‟E, area18,432 sq.km, 

the present study area Kodangal mandal is 

also one of the 64 mandals (Shivakumar 

Singh P 2015). This mandal area in 242.0 

sq. Km, population in persons 48299 and 

density 200 (per sq. km). The people of 
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this mandal were economically little 

backward. They can speak four languages, 

knowledge flows from one culture to 

other. The forest diversity is extremely 

affluent and a high-quality of natural dye 

source plants was found in study area 

(Figure 1). 

There was no preceding report or 

recognized contribution from the Palamuru 

district. Therefore, the present record 

resolves on the natural dye yielding plants, 

their preservations and usages from past, 

in the present and in future also.   

Methodology 

Habitual field trips were undertaken to 

diverse localities of the study area during 

the period from Jan 2016 to May 2017. 

The information about the plants was 

recorded by means of discussions and 

interviews using standard questionnaire 

with the informers along with the field 

visits during the collection hours. The 

information was gathered like local 

name(s) of the plant, parts used, methods 

of preparation. The information about the 

preparation technique of administrations 

was also recorded. 

The documented natural plant specimens 

were authentically identified with the help 

of floras such as, Flora of Andhra Pradesh 

(Pullaiah 2010), Flora of British India 

(Hooker, 1978), Flora of Karnataka 

(Saldanha, 1984) and Flora of Gulbarga 

District (Seetharam et al., 2000).   

 

Figure 1: Study location (India to 

Mahabubnagar) 

 

Results and discussion  

In the current outcome, the four common 

dye preparation procedures, part used, 

viability, purpose of usages discussed with 

botanical authentications like scientific 

name, family, common names etc., the 

figures 2-5 and table 1 given for 

identification and confirmation.  
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Table 1: The source of natural dye from Palamuru district 

  

Sl. 

No 

Botanical name Purpose of use Common  

names 

Part used Colour of the 

natural dye 

01. Acacia nilotica 

Fabaceae  

Bottu / Teeka Nalla tumma Green Pods  Chalk let, 

Dark brownish  

02. Phyllanthus 

reticulates 

Phyllantheceae 

Ink / writing  Pulichera  Riped fruits Dark blue 

03. Butea 

monosperma 

Fabaceae  

Bottu /  Holy 

fragment  

Mooduga Flower Red colour 

04. Bixa orellana  

Bixaceae  

Bottu / Pooja Sindhuurapu 

chettu 

Seeds Dark Red 

colour 

 

Telangana natural dye yielding plant 

Cacia nilotica 

 
 

Botanical name: Acacia nilotica 

Synonym: Acacia arabica (Lam.) Willd., 

Mimosa Arabica,  Kirganelia reticulata, 

Anisonema reticulatum, Cicca reticulata, 

Diasperus reticulates, Kirganelia reticulates,  

Family: Fabaceae 

Common names:  

Part used: Green pods 

Method of dye preparation: The fresh 

green pods directly crushed on iron metal 

gives dark blackish dye, will be collected 

and preserved.  

Preservation technique: For longer time 

usage the dye will be dried. Whenever in 

reuse just mix with 2-4 drops of water. 

Purpose of usage: Pooja, Bottu (Telugu), 

Thilak (Hindi). 

 

 

Viability: 12-14 months. 

Telangana natural dye yielding plant 

Phyllanthus reticulatus 

 Botanical name: Phyllanthus reticulates 

Family: Phyllantheceae 

Common names:  

Hindi buinowla, kala-maimuda, 

kalemadhkaper,  

Kannada  anamsulc, anamsule,  

Malayalam  katou-nirouri, katouniruri,  

Marathi panjuli, pavan, pavana, 

pavari, pitauri, sitki 

Sanskrit  bahupraja, bahupushpa, 

krishnakambhoji,  

Tamil  abirangi, apiranki, arunelli,  

Telugu  nalla-purugudu,  

Part used: Ripped fruit 
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Method of dye preparation: Ripped 

fruits cover scratched and collected in 

separate plate, sometimes filtered using 

wire nut.  

Preservation technique: It should be 

preserved in tight bottles.  

Purpose of usage: Like Indian Ink, 

Writing on pages or on walls etc.,  

Viability: 1-2 months.  

Telangana natural dye yielding plant 

Butea monosperma (Palaas) 

Botanical name: Butea monosperma 

 
Family: Fabaceae 

Common names: Palaas (Hindi), Moduga 

(Telugu).,  

Part used: Dried flower / fresh ripped 

flower 

Method of dye preparation: dries / fresh 

flower crushed with 5-6 drops of water, 

filtered and preserved for further use. 

Preservation technique: For excellent 

preservation the air tight bottles will be 

suggested. 

Purpose of usage: Bottu (Telugu), Pooja / 

Abhshake, Holy festival etc.,  

Viability: 4-6 days. 

Telangana natural dye yielding plant 

Bixa orellana  

Botanical name: Bixa orellana 

Family: Bixaceae 

Common names:  

English  anatto, arnatto,  

Hindi gowpurgee, latkan,  

Kannada  aarnatu,  

Malayalam  korangumunga, 

korungoomungal 

Marathi  kaesari, kesari, keshri, kesui,  

Sanskrit  karachhada, raktabija,  

Tamil  amudadaram,  

Telugu  jaabara, jaabura 

Part used: Seeds 

Method of dye preparation: Ripped 

seeds outermost layer will be coated by 

Sindhoor dye, using 1-2 drops of water the 

dye is being collected. 

Preservation technique: Fresh metallic 

plates will be suggested.  

Purpose of usage: Bottu (Telugu), Pooja, 

etc.,  

Viability: 11-12 months. 

Conclusion 

The natural dye preparations from 

Palamuru forests are the first report. This 

may basis for further research works; it 

shows traditional culture to the further 

generations. Present documentation also 

strengthens the interrelationship of man, 

civilization and forests.  
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Introduction 

Tomato (Lycopersicon esculentum) belongs 

to the genus Lycopersicon under Solanaceae 

family. It is grown in practically every 

country of the world in outdoor fields, 

greenhouses and net houses. Tomato is an 

herbaceous sprawling plant growing to 1-3 

m in height with weak woody stem. The 

flowers are yellow in colour and the fruits of 

cultivated varieties vary in size from cherry 

tomatoes, about 1–2 cm in size to beefsteak 

tomatoes, about 10 cm or more in diameter. 

Most cultivars produce red fruits when ripe. 

Tomato is a native to Peruvian and Mexican 

region. Tomato is one of the most important 

"protective foods" because of its special 

nutritive value. It is one of the most versatile 

vegetable with wide usage in Indian culinary 

tradition. Tomatoes are used for soup, salad, 

pickles, ketchup, puree, sauces and in many 

other ways it is also used as a salad 

vegetable. Tomato has very few competitors 

in the value addition chain of processing. 

Tomatoes, aside from being tasty, are very 

healthy as they are a good source of vitamins 

A and C. Vitamin A is important for bone 

growth, cell division and differentiation, for 

helping in the regulation of immune system 

and maintaining surface linings of eyes, 

respiratory, urinary and intestinal tracts. 

Vitamin C is important in forming collagen, 

a protein that gives structures to bones, 

cartilage, muscle and blood vessels. It also 

helps maintain capillaries, bones and teeth 

and aids in the absorption of iron.  

Varieties 

Improved varieties 

             Arka Saurabh, Arka Vikas, Arka 

Ahuti, Arka Ashish, Arka Abha , Arka Alok, 

HS101, HS102, HS110, Hisar Arun, Hisar 

Lalima, Hisar Lalit, Hisar Anmol, KS.2, 

Narendra Tomato 1, Narendra Tomato 

2,  Pusa Red Plum,  Pusa Early Dwarf, Pusa 

Ruby, Co-1, CO 2, CO 3, S-12, Punjab 

Chhuhara, PKM 1, Pusa Ruby, Paiyur-1, 

Shakthi, SL 120, Pusa Gaurav, S 12, Pant 

Bahar, Pant T3, Solan Gola and Arka 

Meghali. 

F1 hybrids 

Arka Abhijit, Arka Shresta, Arka Vishal, 

Arka Vardan, Pusa Hybrid 1, Pusa Hybrid 2, 

COTH 1 Hybrid Tomato, Rashmi, Vaishali, 

Rupali, Naveen, Avinash 2, MTH 4, 

Sadabahar, Gulmohar and Sonali.  

Climate Requirement  

Tomato is warm season crop. Grows well is 

those retain that are free from frost. It can't 

be grown successfully in places of higher 

rainfall. Temperature after tomato crops in 

following ways. 

 Optimum temperature for seed 

germination is 26 to 320C. 
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 The optimum temperature required 

for its cultivation is 15 - 270C. At 

higher temperature its blossoms 

drops off. The damages great when 

high temp is combined with dry 

wind. It will result in the failure of 

fruit set due to drying of stigmatic 

liquid. 

 Colour development: In tomato red 

colour is due the pigment Lycopene. 

Lycopene is highest at 18 to 26ºC 

while production of this pigment 

drops off rapidly above 30ºC and 

'nil' above 40ºC. 

 Carothe is developed rapidly at high 

temperature. 

 If fruits exposed to direct sunlight, 

their tops may turn whitish yellow & 

become leathery in texture. This is 

common in late varietes during 

summer season. This condition is 

known as sun - scald. 

 Warm, sunny weather is most suited 

for proper ripening, colour, quality 

& high yield. 

 
 

Soils 

The tomato grows on practically all soils 

from light sandy to heavy clay. Light soils 

are good for an early crop, while clay loam 

and silt-loam soils are well suited for heavy 

yields. Tomatoes do best in a soil that has a 

soil reaction from pH 6.0 to 7.0. If the soil is 

acidic liming is required. 

Seed rate 

 For raising the seedlings in nursery bed 

300 - 400 g/ha seeds are required. 

 Hybrid seeds are very costly so it should 

be sown in plastic cups or ice cube tray, 

which require only 70-90 g. 

Time of planting 

 Tomato is a day neutral plant so 

wildly it found grown in any season. 

 In the northern plains three crops are 

taken but in frost affected area rabi 

crop is not fruitful. The kharif crop 

is transplanted in July, rabi crop in 

October - November and zaid crop 

in February months. 

 In the southern plains where there is 

no danger of frost, the first 

transplanting is done in December-

January, Second June-July Third in 

September-October depending on 

the irrigation facilities available. 

 Raising seedlings 

 Seedlings are grown before one 

months of transplanting raised beds 

of 60-100 cm width and of 

convenient length. 

 Soil solorization of nursery bed by 

covering them with white 

transparent polythene sheet for one 

month should be done in hot summer 

months. It will kill the disease 

causing organisms like fungus, 

bacteria, nematode as well as insects 

and seeds of weeds. 
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 For one m2 of nursery area apply 5kg 

well rotten FYM and 20 g of each N, 

P and K fertilizer and also apply 

2.5g carbofuran or 200 g of neem 

cake and 10-25 g trichoderma. 

 While preparing the nursery beds, 

neem cake /castor cake/ neam leaf/ 

castor leaf/ pongamia leaf/ calotropis 

leaf has to be incorporated @ 400 

g/m2 for protection against 

nematoads. 

 After sowing the seeds, mulch with 

green leaves and irrigate with a rose-

can daily in the morning. Remove 

the mulch immediately after 

germination of the seeds. Restrict 

irrigation one week before 

transplanting and irrigate heavily on 

the previous day of transplanting. 

 Cover the nursery bed with fine 

nylon net to escape the damage by 

virus transmitting insects. 

Seed treatment  

1. Seeds should not be treated with any 

chemical fungicides or pesticides. 

Prior to sowing, the seeds should be 

treated with Trichoderma at the rate 

of 1 g per 150 g of seeds. 

2. The treated seeds are dried in shade 

for 30 minutes and then sown 

sparsely along the lines in ½ cm 

depth and then covered by the 

topsoil. 

Land preparation  

The land may be ploughed and harrowed 3 

or 4 times to obtain a fine tilth. About 10 

tonnes of Farm Yard Manure (FYM) or 

vermicompost/compost @ 1-1.5 t per acre is 

applied at the last ploughing. Green 

manuring is recommended for areas with 

assured rainfall and also for irrigated crop. 

Beds are prepared against the slope and after 

levelling the bed, field channels of 50 cm 

breadth are prepared at intervals of 1 m.  

Manuring  

In order to maintain a fertile soil, organic 

matter should be added to it regularly. If 

organic farming is being performed on own 

land since many years, the soil will have a 

good nutrient content. Compost / Farmyard 

manures can also be added to further enrich 

the soil. Application of organic manure is 

very important for tomato cultivation. Farm 

yard manure of 10 t or 1-1.5 t of 

vermicompost per acre is generally applied. 

To prevent contamination, FYM can be 

treated with trichoderma at the rate of 500 g 

per a tractor load of manure. After mixing 

the required amount of trichoderma the 

manure should be allowed to remain in a 

heap covered with wet gunny bag for proper 

culturing.  

Planting material  

Tomato is propagated by seeds. Seed 

selection is an important aspect in organic 

tomato production. For raising nurseries, 

seeds of high yielding varieties with 

tolerance to pests and diseases may be used. 

They should be carefully selected from 

certified organic farms or from own seed 

plot which is raised organically. To start 

with, chemically untreated seeds from local 

high yielding varieties could also be used, in 

the absence of organically produced seeds.  

Nursery development  

In order to grow saplings in the nursery, 

beds of 1m X 3m are prepared with a height 

of 20 cm. Twelve to 15 beds are required for 

raising nursery for planting 1 acre of tomato. 

Soils are exposed to high temperatures, to 

prevent possible pest and diseases attack in 

the plants. After the beds are prepared 20 to 

25 kg of farm yard manure along with 1.2 kg 

Kanranj/Neem cake is applied per bed. After 

necessary application of water the beds are 

covered with thin white plastic sheets for 

raising the temperature without loss of 

moisture. Such practice will further eradicate 

harmful bacteria and pests. For cultivation of 

tomato during Rabi season, seeds should be 
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sown in the nursery during the month of 

August/September. The requirement of seed 

/acre is approximately 150 g. Sowing of the 

seeds should be done in straight lines drawn 

at an interval of 5 cm with 2 cm spacing 

between successive seeds implanted. Seeds 

are to be planted at a depth of 0.5 cm to 1 

cm. After sowing the seed, a thin layer of 

soil should be used as covering. Then beds 

should be covered by thin nylon nets 

keeping a gap of one foot from the bed and 

fully secured from all sides by placing 

adequate soil on the borders of the net. This 

practice will prevent pest infestation in the 

saplings.  

Transplanting 

 The transplanting is done in small flat 

beds or in shallow furrow depending 

upon the availability of irrigation. 

 In heavy soil it is usually transplanted on 

ridges and during the rains also it is 

advantageous to plant the seedlings on 

ridges. 

 For indeterminate varieties/hybrids, the 

seedlings have to be staked using 

bamboo sticks of two meter length or 

planted in broad ridge of 90 cm width 

and 15 cm height. The seedlings are 

planted in the furrows at a spacing of 30 

cm and the plant is allowed to spread on 

the broad ridge. 

Spacing 

The spacing recommended for the autumn-

winter crop is 75 x 60 cm and for the spring-

summer crop 75 x 45 cm. 

Cultural practices  

Effective, non-chemical weed management 

begins with well planned, diverse crop 

rotations, especially those including 

competitive cover (smoother) crops. 

Attention is to be given to careful site 

selection to avoid introduction of weed seeds 

and other propagules. Weeds are a big 

nuisance as they take up the nutrients in the 

soil and can also harbour insects and 

diseases that cause harm to tomatoes. These 

weeds start growing four to five weeks after 

transplanting the tomato saplings. Hence 

focus has to be on extensive weed control 

during this period. Weeds should not be 

allowed to grow in numbers. Organic weed 

control can be achieved by using organic 

matter as mulches as these restrict weed 

growth. Crop rotation, mulching, sanitation, 

and shallow tilling also help in controlling 

the weeds. After transplantation, regular 

weeding is required to be done to remove 

harmful weeds from the field. The plants can 

be provided support with the help of small 

bamboo sticks to increase the production.  

Irrigation 

Tomatoes need very careful irrigation that is 

just sufficient water at the right time. It is 

necessary to maintain an even moisture 

supply. During summer season, irrigation at 

every 5to 7 days interval is necessary, 

whereas in winter 10 to 15 days interval is 

sufficient. A period of drought followed by 

sudden heavy watering during the fruiting 

period may cause cracking of fruits. 

Weed Control 

 There is need of light hoeing during first 

four weeks in the field which encourage 

the growth but also remove the weeds 

from the field. The surface soil is 

loosened by hand hoeing as soon as it is 

dry enough after every irrigation or 

shower. All weeds should also be 

removed in this process. 

 Mulching with straw, black polythene 

and many other materials has been found 

beneficial in moisture conservation, in 

controlling weeds and some diseases. 

Plant Protection  

Insects 

Gram pod borer (Heliothis armigera) 

It is a polyphagous, attacks most of the 

cultivated crops, major pest of tomato, and 

widely distributed throughout the country. 

Young larvae feed on tender foliage, while 
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advanced stages attack the fruits. Larva bore 

circular holes in fruits. 

Serpentine leaf miner (Liriomyza trifolii) 

It is a polyphagous in nature very widely 

distributed throughout the India. Maggot 

mines into the leaf and feeds on the 

mesophyll of the leaves making serpentine 

mines/galleries. 

Tobacco caterpillar (Spotoptera litura) 

It is also polyphagous in nature, major pest 

of tomato, distributed widely. Freshly 

hatched larvae feed gregariously, scraping 

the leaves from ventral side, later stages and 

feed voraciously at night on the foliage. 

Larvae may also feed on fruits hollowing 

these out. 

Root-Knot Nematode (Meloidogyne spp.) 

This nematode has wide host range, 

widespread all over India, affects most of the 

vegetable crops, often tomato, brinjal, okra. 

Root-knot nematodes are small, 

microscopic, males are slender and females 

swollen. The most characteristic symptom 

on the root is production of root galls. 

Above ground symptoms are reduced 

growth, chlorosis of foliage, susceptibility to 

wilting, and reduced fruit production. 

Insects Management 

 Two rows of marigold for every 16 rows 

of tomato can be grown as a trap crop. 

Marigold flowers attract egg laying of H. 

armigera. 

 Spray 5% neem seed kernel extract to 

kill early stages larvae. 

 Placement of 15-20 bird perches (T 

shaped) per ha helps in inviting 

insectivorous birds. 

 Spray NPV @ 625 LE/ha during evening 

hours. 

 Jaggery @ 1 kg, sandovit or Teepol(100 

ml) are to be mixed with NPV on need 

basis spray 2 ml Endosulfan, 

Chlorpyriphos or Quinolphos per litre of 

water 

 Application of chopped leaves of 

Pongamia or Crotalaria reduces disease 

severity caused by nematode. 

 Farmers of the Andhra Pradesh use 

garlic+ chilly extract and slurry of cow 

dung + urine for protection against pest 

and diseases. 

Disease 

Tomato is attacked vast range of fungus, 

bacteria and viruses. The most common 

diseases are anthracnose, bacterial spot, 

bacterial blight, bacterial canker, buck eye 

rot, damping off, early blight, fusarium 

blight, late blight, leaf curl, mosaic, powdery 

mildew, rots, and septorial leaf blight. Few 

major diseases are discussed below. 

Bacterial Wilt (Pseudomonas 

solanacearum) 

Deadly disease of tomato. Wilting, stunting, 

yellowing of the foliage and finally collapse 

of the entire plant are the characteristic 

symptoms of the disease. The lower leaves 

may droop first before wilting occurs. 

Damping Off (Pythium aphanidermatum, 

Rhizoctonia solani) 

Common in many parts of India, Occurring 

in nurseries of Tomato, Tobacco, Chilli, 

Cabbage, Cauliflower, Brinjal and 

Cucurbits. Young seedlings are killed before 

they emerge through the soil surface or 

collar region of grownup plants get rotten 

and toppling of small plants are seen in 

nursery bed. 

Early Blight (Alternaria solani) 

Common disease of tomato occurring all 

over India. The characteristic leaf spots and 

blight first becomes visible as small, 

isolated, scattered pale brown spots on the 

leaf which later on also develop on stem and 

fruits. Fully developed spots are irregular, 

brown to dark brown in colour, and with 

concentric rings inside the spot. In severe 

attacks the entire plant may be defoliated. 

Wilt (Fusarium 

oxysporum f.sp. Lycopersici) 
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It is a worst disease of tomato occurring all 

over India. First symptoms appear as 

chlorosis of the leaf. Soon the petiole and 

leaves droop and wilt. When plant roots and 

basal stems are split open dark brown or 

black discoloration of the vascular tissues 

may be seen. 

Tomato Mosiac Tobacco mosaic virus, 

Cucumber mosaic virus 

The common symptom of mosaic is mottling 

of the leaves. The normal green colour of the 

leaf is interspersed with light green to pale 

yellow islands of irregular patches. The 

edges of the leaf turn downward and are 

stiffer than those of a healthy leaf. 

Powdery Mildew (Leveillula taurica) 

A light powdery covering of the lesions may 

occur on the lower surface. Heavily infected 

leaves die but seldom drop from the plant. 

Septoria Leaf Blight (Septoria lycopersici) 

It is a Major disease of tomato throughout 

India. In young plants numerous spots 

appear on older leaves or on plants with poor 

growth. Small, circular spots are first 

observed as water soaked areas on the under 

surface of the lower leaves. As the spots 

enlarge, they develop dark brown marking 

and sunken, white or grey centres. 

Rots 

Black mold rot (Alternaria alternata, 

Stemphylium botryosum) 

Sunken or slightly flattened lesions with 

water soaked in appearance occur on 

fruits.  Soon these lesions become brown to 

black in colour. Tomato fruits coming in 

contact with the soil are attacked by soil-

borne fungi causing rotting of the fruits. 

Disease Management 

 Soil solorization or partial 

sterilisation of the soil by burning 

trash on the surface 

 Seed treatment with tricoderma 5-

10g or carbendazim 2g or thirum3 

g/Kg seed. 

 Field sanitation 

 Crop rotation with non-solanaceous 

 Providing better drainage, forming 

raised beds 

 Uproot the heavily infected or virus 

infected plants 

 Sanitation and crop rotation reduces 

the disease incidence 

 Spraying the plants with a mixture of 

Streptocycline 200 ppm and Copper 

oxychloride 3g per litre of water 

gives fairly good control of the 

disease.

 
 

Harvest/storage 

 Leave your tomatoes on the vine as 

long as possible. If any fall off 

before they appear ripe, place them 

in a paper bag with the stem up and 

store them in a cool, dark place. If 

temperatures start to drop and your 

tomatoes aren‟t ripening, watch this 

video for tips. 

 Never place tomatoes on a 

sunny windowsill to ripen; 

http://www.almanac.com/video/how-ripen-green-tomatoes
http://www.almanac.com/video/how-ripen-green-tomatoes
http://www.almanac.com/video/how-ripen-green-tomatoes
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they may rot before they 

are ripe. 

 The perfect tomato for picking 

will be firm and very red in 

colour, regardless of size, with 

perhaps some yellow 

remaining around the stem. A 

ripe tomato will be only 

slightly soft. 

 If your tomato plant still has 

fruit when the first hard frost 

threatens, pull up the entire 

plant and hang it upside down 

in the basement or garage. Pick 

tomatoes as they redden. 

 Never refrigerate fresh 

tomatoes. Doing so spoils the 

flavour and texture that make 

up that garden tomato taste. 

 To freeze, core fresh 

unblemished tomatoes and 

place them whole in freezer 

bags or containers. Seal, label, 

and freeze. The skins will slip 

off when they defrost. 
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Know your biodiversity 
 

Swaran Lata, Preeti Kaushal, Varsha and Isha 
 

Himalayan Forest Research Institute (HFRI) 

Indian Council of Forestry Research and Education, Ministry of Environment Forest and 

Climate Change Shimla (Himachal Pradesh) 

Cedrus deodara 

 
Cedrus deodara, the state tree of Himachal 

Pradesh is one of the most important 

conifers in the Himalayan moist temperate 

forests. The tree belongs to Order Pinales 

and Family Pinaceae. The tree 

is commonly known as deodar, cedar and 

Himalayan cedar. The botanical name as 

well as English name “Deodara” derived 

from Sanskrit name “devadaru” which 

means “woods of the Gods” and thus 

Cedrus deodara is significant trees for 

religious purposes. 

Cedrus deodara is a native species to 

Afghanistan, China, India, Pakistan and 

Nepal.  In India it is commonly found in 

Himachal Pradesh, Jammu and Kashmir, 

Uttar Pradesh, Sikkim, Arunachal Pradesh 

and Darjeeling region of West Bengal and 

occupies total area approximately 203,263 

hectare. It grows between 1700-3000m 

elevation in western part and between 

1300-3300m in eastern part. At higher 

elevations the plant species forms a conifer 

forest belt with other species viz. Abies 

pindrow, A.spectabilis in Nepal, Pinus 

wallichiana, Picea smithaina and 

Cupressus torulosa etc in India. 

Cedrus deodara is an evergreen tree and 

attains height up to 60 meter in general. 

Branches and branchlets are horizontal, 

shoots are pedunculated, and tips are 

slender and nodding. Trunk is straight and 

thick. Top branches are smaller than that 

of lower ones. The leaves are needle like 

sharp and dark green in color. These are in 

cluster of 30 and size varies from 2.5- 5cm 

in length. Bark is grayish or reddish brown 

with vertical and diagonal fissures. The 

plant is monoecius i.e male and female 

cones appear on separate branches. Male 

cones are numerous and 5-12cm in size, 

erect, solitary, cylindrical at the end of 

leaf. Female cones are barrel-shaped and 

borne singly at the tip of dwarf shoots. 

They are cylindrical and 2.5-4.5 cm. in 

length. Fruits are oval shaped and 3-6 

inches in length and 3-4 inch broad. 

Flowers are bisexual and appear in the 

month of September and October. Seeds 

are triangular, winged, 2.5- 3.7 cm long 

and rounded. The apex of the cone is 

rounded and reddish brown in color at the 

time of ripening and its covering becomes 

hard or dry. These cones get matured in 

early winters. Life span of Deodar is 

approximately 600 years. 

Cedrus deodara provides an excellent fuel 

wood and it is an important timber tree. Its 

wood is highly valuable and extensively 

used for building, railway sleepers, 

carriage and railway wagon work and 

other purposes for which durability is 
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required. It is also used in house building, 

beams, floorboards, door and window 

frames, furniture etc. It also produces 

quality plywood and also known for its 

historical uses as used since ancient times. 

The wood is considered as sacred and thus 

prefers to construct religious temples. 

Essential oils extracted from deodar have 

been used as antiseptics, against 

tuberculosis and inflammatory diseases.  

Its oil and extracts are used as insecticides 

and herbal remedies against many animal 

diseases in India. Deodar also has an 

antifungal property and has some potential 

for control of fungal deterioration. The 

herbal pesticide “pesto ban” is a liquid 

concentrate of three Indian medicinal 

plants which includes Cedrus deodara as a 

main ingredient. Beside this it is also a soil 

conservation and erosion control species in 

the Himalayas. 

According to IUCN Red List Cedrus 

deodara comes under Least Concerned 

category.                     But the overall 

population trend seems to be decreasing 

due to intensive legal and illegal logging 

which is a major threat to Cedrus deodara. 

Deforestation and conversion of forests for 

agriculture also pose threats in some parts 

of Pakistan and India. Despite the 

familiarity of this tree in India since ages, 

this species has sought very little attention 

in forestry. Not only this, the young plants 

are damaged by snow, fire and browsing 

by goats. Among wild animals, bears, 

porcupines and monkeys are the most 

injurious. Rosa moschata scrambles into 

the crowns of young trees of this species 

and suppress them. Among parasitic fungi, 

Fomes annosus and Peridermium cedri are 

injurious, causing its mortality and 

formation of witches' brooms on the trees.  

Pestalotiopsis cryptomeriae fungus causes 

leaf blight on young trees, whereas 

Ploioderma cedri causes foliar infection 

and premature defoliation in plantations. 

An epidemic defoliator Ectropis deodarae 

has been reported to cause complete 

defoliation in this species.  Forest fires are 

also a threat to the species as it damages 

young plants and also to fully grown trees.  

Deforestation now become a great social 

and national evil and should be checked on 

priority basis. Thus there is an urgent need 

to take proper conservation methods to 

save this important tree which benefits us 

by every means before it falls under 

threatened category 

Pheretima posthuma 

 
Pheretima posthuma commonly known as 

Earthworm is an invertebrate have long, 

stretchy segmented body. It belongs to 

order Haplotaxida and family 

Megascolecidae.  The earthworms are 

cosmopolitan, except in polar or dry 

climates. They occur in moist temperate 

soils and many tropical soils.  The 

earthworms are abundant in New Guinea 

and parts of South East Asia. They 

generally inhabit an upper layer of earth 

to a depth of about 30 to 45 cm. The 

rainy season is the most favorable period 

for the earthworms as during this season 

they live in the superficial soil of the 

earth and they often seen in abundance.  

Earthworms are long, elongated, 

cylindrical narrow body which is 

bilaterally symmetrical. The body of 
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earthworm is slimy to touch and 

glistening dark brown color due to the 

presence of a pigment porphyrin in its 

skin.  The life span of Pheretima 

posthuma varies from 3-10 years. An 

adult worm measures about 15-30 cm in 

length. The body is made of 100 to 120 

segments, of which the first segment is 

divided into an anterior prostomium and 

posterior ring-like peristomium. 

Segments 14-16 form a girdle-like thick 

band of glandular tissue 

called clitellum that secretes mucus, 

albumen and cocoon inside which eggs 

are laid. All segments of body except the 

first, last and clitellum have chitinous 

setae embedded in each segment. These 

setae are used for anchoring and also help 

in locomotion. The alimentary canal is a 

straight tube. Mouth opens into buccal 

cavity that leads into pharynx in 

segments 3 and 4, followed by 

oesophagus that leads to a thick-walled, 

muscular gizzard in which food is 

grounded by muscular contractions. The 

salivary glands secrete mucin which 

lubricates food and protease which 

digests proteins. The stomach lies in 

segments 9-14. The intestine is wide tube 

and is divided into pretyphlosolar region 

in segments 15-26 and post-typhlosolar 

region after segment 26. The role of the 

typhlosole is to increase the surface of 

absorption. The glandular cells of 

intestine secrete pepsin, trypsin, amylase, 

lipase and cellulase. Undigested food and 

soil are eliminated through anus to the 

outside in the form of castings. Nephridia 

are the excretory organs of earthworm, 

which are of three types, namely, septal, 

integumentary and pharyngeal. 

Pheretima posthuma commonly live in 

soil, rich in dead organic matters.  They 

are also common in agricultural fields 

where they increase the productivity of 

crops. Earthworms lie in the burrows 

during the day and come out at night for 

food. They only leave the burrow only 

during the rainy season when their 

burrows are flooded with water. The 

typical earthworm diet is decaying matter, 

humus, leaf litter, microbial fungi, and 

other microscopic organisms.  

The earthworms are monoecious or 

hermaphrodite but protandrous, i.e. their 

testes mature earlier than ovaries to avoid 

self fertilization. The belt-like swollen 

area on the earthworm‟s body is called a 

clitelum. It secretes a slimy substance that 

forms capsules which protect the eggs.  

Inside the cocoon 4-20 eggs mature and 

taking between 60 to 90 days to hatch, 

depending on environmental factors such 

as humidity and temperature. Young 

worms come out of the cocoon after 

complete development.  An earthworm 

takes up to a year to fully mature, and in 

the wild they can live from 4 to 8 years. 

July to October is the breeding season of 

earthworms.  

Earthworms are important to the 

environment, breaking down organic 

matter and passing it through their gut as 

newly enriched soil. An earthworm has no 

teeth, so it swallows grit to help grind food 

in its multi-chambered gut. As an 

earthworm burrows and feeds, it aerates 

the soil and adds nutrients from deeper soil 

layers to upper layers, making easier new 

plant growth in the process. For this 

reason, they are valued by farmers and 

gardeners worldwide. These earthworms 

are used in vermiculture, the practice of 

feeding organic waste to earthworms to 

decompose food waste. Worm castings are 

a high-quality, excellent garden fertilizer. 
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They are ideal for organic gardening and 

contain microbes, bacteria and organic 

matter. Worms also make a great bat, fish 

food. The earthworm's burrowing creates a 

multitude of channels through the soil and 

is of great value in maintaining the soil 

structure, enabling processes of aeration 

and drainage. Many people earn their 

livelihood by catching these worms and 

supply to scientific laboratory. Ayurvedic 

and Unani system of therapy suggest these 

worm uses making medicine for cure 

diseases like bladder stone, jaundice, 

pyorrhea, piles etc.  

These days‟ people are more relying on 

inorganic fertilizers instead of bio-

fertilizers to get more quantity based crops 

and as a result continued use of these 

inorganic fertilizers disturb the entire 

natural biotic environment and affects the 

soil structure, which ultimately affects the 

populations of earthworm. Not only this, 

most of the species habitat are converted 

from forest to pasture land and as a result 

the range of its population has decreased. 

Earthworm is vulnerable to habitat 

deterioration due to its low recruitment 

rate and poor dispersal ability. Though 

Pheretima posthuma is not yet evaluated 

under IUCN red list, it can come under 

threatened category due to agricultural 

expansion, changes in drainage, 

urbanization, chemical pollutants from 

pesticides and herbicides. These threats 

lead to disturbance in its population. 

Earthworms are significant ecosystem 

engineers and are an important component 

of the diet of many vertebrates and 

invertebrates, so the ability to predict their 

distribution and abundance would have 

wide application in ecology, conservation 

and land management. The fact that 

Pheretima posthuma contribute to a well 

balanced ecosystem and for this reason it 

also called as Farmer‟s friend, it is only 

natural that we take steps to conserve 

earthworms as it plays important role not 

only in ecology but in every aspects which 

benefits mankind. 
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