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From the Editor’s desk  

 

Plants are considered as an essential component of global sustainability due to their different 
ecosystem services like provision of fuel, food, medicine, shelter, condiments, aromas and 
perfumes. Healthy ecosystems with plant diversity are vital for the livelihoods and well-being of 
all humankind. Plants, animals and human beings are inter-dependent upon one another. 
Therefore, human beings take care of both animals and plants by raring them in friendly 
environment ensuring their continuity and conservation. In return the food, forage, shelter and 
protection and other requirements are met by both the flora and fauna inhabiting the same 
ecological niches. Therefore, it is essential to keep the plant diversity intact for the smooth 
running of the environment because local plants are important representatives of world 
biological diversity. 
 

Plants constitute the major life sustaining system by forming the earth as a soft green protection layer. They control the 
atmosphere, preserve hydrological cycle, feed the animals and provide raw materials for pharmaceutical and scientific purposes. 
Globally important biological diversity territories are called hot spot territories. One half of all plant species of the planet grow in 
34 hot spots, but destroyed vegetation of these territories occupies only 2.3% of the Earth’s biodiversity. The total species 
diversity of vascular plants on the earth is estimated between 310,000 to 420,000. 
 
Plants are sources of life saving drugs and have been used for medical treatment in human history. Man has traditionally needed 
these plants to cure diseases and knowledge of the medicinal plants and practice for regular uses extended to several parts of 
the world. Thus, mixture of magic, necessity, error and culture has created knowledge of medicinal plants; which has formed the 
base of modern medicine. These are used for primary health care in rural areas in developing countries and also in developed 
countries where modern medicines are predominantly used. The herbal drugs are prepared from medicinal plants only; while the 
traditional medicines are derived from medicinal plants, minerals, and organic matter. India being the most medico-culturally 
diverse country in the world where the use of medicinal plants is part of a timehonored tradition that is respected even today by 
various indigenous healthcare systems of medicine including ayurveda and unani system. it is a matter of urgency, considering 
the medicinal importance of this species to protect it in its natural population and this review is a good source of literature 
survey for researchers who intended to do studies in this field. 
 
In line with the above this issue of Van Sangyan contains an article on Phyllanthus reticulates Poir: An important medicinal plant: A 
review of its traditional uses and pharmacological view. There are other useful articles viz.  Overview of lesser known and 

medicinal tree Tanachh: Ougeinia oojeinensis, Biopesticides and its application – a case study, A note on unusual growth of radicle 

in Acacia catechu wild, Bamboo - A Beautiful and Versatile Material,      :   (in 
Marathi), Diversity of macro-fungi in Central India-XXI: Three members of Tremellaceae,  :  (in Hindi) and 

           (in Hindi). 

 
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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Introduction 

In traditional culture medicinal plants are 

used all over the world and they are 

becoming increasingly popular in modern 

society as natural alternatives to synthetic 

chemicals .Phyllanthus reticulatus (Family 

– Euphorbiaceae) commonly known as 

pancoli or karineli, (Synonym: Kirganelia 

reticulata Poir.) is a large glabrous or 

pubescent shrub with smooth or 

lanticellate branches growing from 8-10 ft 

in height. The plant is widely present in 

Tropical Africa, Srilanka, South East Asia, 

China, and Malaysia and throughout India, 

mostly in hedges or waste places. Fruiting 

and flowering season of plant is from July 

to March. Leaves of the plant contain 

tannic acid and gum. Fruit of the plant 

becomes purplish black when ripe. 

The leaves are used as diabetic and cooling 

medicine. It is reported to be used as 

diuretic, alternative, attenuant, astringent 

and as antidiarrhoel. 

Scientific classification 

Kingdom : Plantae 

Clade  : Angiosperms 

 

 

Clade  : Eudicots 

Clade  : Rosids 

Order  : Malpighiales 

Family  : Phyllanthaceae 

Genus  : Phyllanthus 

Species : P.reticulatus 

Binomial name 

Phyllanthus reticulates Poir. 

Plant morphology 

It is a large, branched and scandent shrub 

with branches smooth or tuberculate and 

somewhat angled. Leaves have alternate 

arrangement, lanceolate, simple and 

variable in size. The apex of the leaves is 

acute, ventral side is dark green in color 

while dorsal side is light-green. It is 

having bitter taste and pungent odor. 

Leaves are 2.5-5 cm long and 0.7-1.5 cm 

broad, oblong and elliptic in shape. The 

margins of the leaves are emarginated to 

undulate. Flowers are axillary on slender 

branches. Fruits are coriaceous or fleshy 

and 8-16 seeded. Seeds are irregularly 

trigonous, plant pictures shown in Fig1. 
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Fig1: Phyllanthus reticulatus.sp plant and showing its fruits. 

 

Common names 

Sanskrit: Pulika, Krishna-kamboji 

Bengali: Panjulil 

Gujarati: Datwan 

Hindi: Panjuli 

Kannada: Pulaveri, Anamsule 

Malayalam: Niruri, Nireli 

Marathi: Pavana 

Oriya: Jandaki 

Tamil: 
Abaranji, Karunelli, 

Kattukilanelli 

Known hazards of this plant 

The fruit and root have been recorded as 

being used in criminal poisoning. The 

plant is reported to be toxic to poultry, but 

the part(s) of the plant is not indicating. 

Birds in Tanganyika are reported to eat the 

ripe fruit. 

Range 

Tropical and subtropical regions of Africa, 

distributed through Asia to Australia. 

 

Habitat 

Often forming thickets on floodplain 

grassland; sand dune scrub; littoral scrub 

and dune forest; rain-forest; mixed 

deciduous woodlands and scrub; 

occasionally on termitaria; miombo 

woodlands; often beside seasonal rivers 

and streams. 

Medicinal uses 

The plant has a long history of use in 

traditional medicine. Various parts of the 

plant have been shown to contain tannins, 

which are partly responsible for its 

medicinal and dyeing properties. A 

number of triterpenoids have been isolated 

from the stems and leaves, including 

sitosterol, friedelin and betulinic acid. The 

stem bark contains pentacosane, 21-Î±-

hydroxyfriedelan-3-one, taraxerol and 

lupene-24-diol.Petroleumether and ethanol 

extracts of the leaves have shown 

hypoglycemic effects. An ethanolic extract 

of the stem bark showed in-vitro antiviral 

properties against polio and measles 

viruses, and antitumor activity. Extracts of 

twig

of  
P.reticulatus 

leaves

fruits

Shrub

branch 
showing 

fruits
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the leaves have shown promising 

antiplasmodial activity against 

chloroquine-resistant and -sensitive 

malaria parasites. Sap from the stem is 

blown into the eyes to cure soreness 

A soup made of the leaves, boiled with 

palm fruits, is given to women after child-

birth. The powdered leaves are combined 

with cubebs and camphor then made into 

tablets that can be sucked in order to treat 

bleeding gums. The powdered leaf is used 

externally for topical application to sores, 

including venereal sores, burns, 

suppurations and skin-chafes. The mashed 

leaves are rubbed over the body of a 

malaria patient. The leaves and bark are 

reputed to be diuretic and cooling. The 

root is purgative and has a variety of uses. 

A decoction is used in the treatment of 

hookworm, whilst water in which the root 

has been boiled is taken as a male 

aphrodisiac, to increase fertility, to treat 

headache, for dysmenorrhoea, for hard 

abscesses. A decoction of the root, 

combined with the leaf-sap, is used as an 

antispastic. The plant is considered a 

remedy for anemia and intestinal 

hemorrhage 

Other uses 

The stems are used as roof-binders in 

conical huts. The twigs are used as chew-

sticks and toothbrushes. A red or black dye 

is obtained from the fruit, bark and roots. 

A black ink is made from the ripe fruits. A 

decoction of the stem and leaves is used as 

a mordant and also for dyeing cotton 

black. Tannins are obtained from the 

fruits, roots and bark. The plant has been 

used in trials to remove heavy metals from 

contaminated soil. Although it was 

effective, other species such as Pluchea 

indica performed significantly better. The 

greyish-white to reddish wood is said to be 

very hard and tough. It is suitable for local 

construction and is used to make threshing 

flails, utensils and other small objects. The 

wood is suitable for firewood and tinder, 

and makes a good quality charcoal. It is 

fixed into a fire-drill. 

Pharmacological review of Phyllanthus 

reticulatus 

Antidiabetic activity 

Petroleum ether and ethanolic extracts of 

leaves of the Phyllanthus reticulatus was 

found to have antidiabetic activity in tribal 

area. The extracts were orally tested at 500 

and 1000 mg/kg for hypoglycemic effect 

in alloxan treated mice. The extract 

showed antidiabetic activity at the dose of 

1000 mg/kg 
19

. 

Antiplasmodial activity 

The leaves of Phyllanthus reticulatus were 

reported to have invitro antiplasmodial 

activity against chloroquine sensitive 

(K67) and chloroquine-resistant (ENT36) 

stains of plasmodium falciparum with 

IC50 ≤ 10 micrograms/ml 
20

. 

Hypocholesterolemic activity 

The aqueous extract of aerial parts of 

Phyllanthus reticulatus was shown to have 

hypocholesterolemic activity. Feeding of 

atherogenic diet increased serum 

cholesterol, triglyceride, LDL-cholesterol 

and HDL-cholesterol level, VLDL-

cholesterol and protein carbonyl level 

when compared to normal group at over a 

period of 45 days. 

Administration of aqueous extract of P. 

reticulatus at 250 and 500 mg/kg showed 

statistically significant decrease in total 

cholesterol (P<0.05), VLDL-cholesterol 

(P<0.001), triglyceride (P<0.001), LDL-

cholesterol (P<0.05), and protein carbonyl 

level (P<0.05) while increase in HDL-

cholesterol level (P<0.05) as compared to 

hypercholesterolemic rats. 

The aqueous extract treated animals 

showed decrease in atherogenic index and 
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increased percentage of protection at both 

the doses, i.e. 250 and 500 mg/kg 
21

. 

Antimicrobial activity 

The methanolic extract of stem bark of P. 

reticulatus was found to have 

antimicrobial activity. The antimicrobial 

activity was determined by disc diffusion 

method. The samples were dissolved 

separately in chloroform and applied to 

sterile filter paper discs at a concentration 

of 400 microgram/disc. Kanamycin disc 

(30 microgram/disc) was used as standard. 

The zone of inhibition produced by the pet 

ether, carbon tetrachloride and chloroform 

soluble fractions of methanolic extract 

ranged from 14-19mm, 14-20mm and 10-

18mm, respectively 
22

. 

Cytotoxic activity 

Methanolic extract of stem bark of P. 

reticulatus was reported to have cytotoxic 

activity. DMSO solutions of the plant 

extracts were assayed for cytotoxicity 

against Artemia salina in a 1-day in vivo 

assay. The concentrations were obtained 

by serial dilution technique. The lethality 

of the pet ether, carbon tetrachloride and 

chloroform soluble fractions of the 

methanolic extract to brine shrimp was 

determined on A. salina. 

The LC50 obtained from the best-fit line 

slope were found to be 2.34, 3.89, and 1.99 

microgram/ml for pet ether, carbon 

tetrachloride and chloroform respectively. 

In comparison with the positive contol 

(vincristine sulphate), the cytotoxicity 

exhibited by the pet ether and chloroform 

soluble fractions of methanolic extract was 

significant 
23

. 

Hepatoprotective activity 

Hepatoprotective activity of Phyllanthus 

reticulatus was evaluated using ethanolic 

extract of aerial parts of the plant. Two 

partially purified organic fractions 

designated by PR1 and PR2 of the fat free 

ethanol extract of aerial parts were tested 

for the hepatoprotective activity in rats 

against CCL4 - induced liver damage. 

The rats showed promising 

hepatoprotective activity by significant 

changes of pentobarbital – induced 

sleeping time, changes in serum levels of 

sGPT, sGOT, sALP and bilirubin. Both 

the fractions (PR1 and PR2) were found to 

decrease the sleeping time elevated by 

CCl4 due to the decrease of liver 

functionality. The action was more 

prominent in case of PR1 fraction 
24, 30

. 

Antibacterial activity 

The leaf extracts of Phyllanthus reticulatus 

were investigated for Antibacterial 

activity. The methanol, chloroform, and 

hexane extract showed potential in vitro 

antibacterial activity. The extracts were 

studied for their susceptibility to gram-

positive (Staphylococcus aureus) and 

gram-negative organisms (Escherichia 

coli, Pseudomonas aeruginosa, and 

Salmonella typhi). 

Antibacterial activity was determined by 

using agar well diffusion and broth 

dilution methods. The extract showed 

minimum inhibitory concentration and 

minimum bactericidal concentration at 

concentration of 100 to 6.25 mg/ml. 

Extracts showed zone of inhibition ranging 

from 9.07-30.18mm, 8.17-24.57 mm and 

5.60-14.67 mm for methanol, chloroform 

and hexane extract respectively. 

Organisms were found to be more 

sensitive to methanolic extract 
25

. 

Antinociceptive and anti-hyperglycemic 

activity 

Methanolic extract of leaves of 

Phyllanthus reticulatus have been reported 

to have antinociceptive and anti- 

hyperglycemic effect in mice. The 

methanol extract of leaves of Phyllanthus 

reticulatus showed significant 
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antinociceptive activity when administered 

to mice in acetic acid-induced gastric pain 

writhing tests. Maximum inhibition of 

writhing (39.1%) was observed at an 

extract dose of 200 mg/kg body weight. 

The standard drug, aspirin, when 

administered at a dose of 200 mg/kg body 

weight inhibited writhings by 50.4%. 

The methanol extract of Phyllanthus 

reticulatus leaves exhibited dose-

dependent and significant anti-

hyperglycemic activity in glucose-induced 

hyperglycemic mice. Even at the lowest 

dose of the extract tested (100 mg/kg body 

weight) serum glucose levels were lowered 

by 18.4%. The maximum serum glucose 

lowering effect was found with the dose of 

400 mg extract/kg body weight (35.0%) 
26

. 

Analgesic and anti-inflammatory 

activity 

The extract of leaves of Phyllanthus 

reticulatus have been reported to have 

analgesic and anti-inflammatory activity. 

The petroleum ether, ethyl acetate, and 

methanol extracts were chosen for 

pharmacological screening. 

In the acetic acid-induced writhing test, the 

ethyl acetate extract at doses of 150 and 

300 mg/kg showed 51.23 and 65.12% 

inhibition of writhing, respectively. A 

significant elongation of tail-flick time was 

evident both in the ethyl acetate and the 

methanol extracts (42.38 and 60.49%) only 

at the 300 mg/kg dose level. In 

carrageenan-induced rat paw oedema 

model, the methanol extract at the 

300 mg/kg dose level showed 40.03% 

inhibition of oedema at the end of 4 h 
27

. 

Antioxidant activity 

The methanolic and ethanolic extract of 

entire plant has been proved to have 

antioxidant activity. Methanolic extract 

possessed higher activity as compared to 

ethanolic extract.  The extract showed 

antioxidant activity by different invitro 

antioxidant assays, including 2, 2-

Diphenyl-1-picrylhydrazyl (DPPH) radical 

scavenging, β-carotene bleaching, 

superoxide anion radical scavenging, 

reducing power and metal chelating assay 

at different concentration (100, 200, 

400mg/kg). Entire plant powder showed 

90% antioxidant activity when compared 

with standard Butylated hydroxyl toluene 

(BHT) (85%) at a concentration of 

400µg/ml 
28

. 

Anti-hepatitis B viral activity 

Two fractions (PR1 and PR2) of ethanolic 

extract at concentration of (20mg/ml and 

40mg/ml) showed Anti-hepatitis B virus 

surface antigen (anti-HBsAg) activity by 

in vitro system using reverse passive 

haemagglutination method. Both the 

fractions were found to show anti- 

hepatitis B virus surface antigen (anti-

HBsAg) activity. The activity was due to 

binding of the agents with the antibody 

binding sites present on HBsAg 
29

. 
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Introduction  

Ougeinia oojeinensis belongs to family 

Fabaceae, commonly known as Tinsa, 

Sandan, Panjan, Tanachh (Sharma, 2001; 

Singh and Sharma, 2002). The species is 

endemic to India distributed in northern 

and central tropical dry deciduous and 

moist deciduous forest and also in 

subtropical pine forests at an altitude of 

300-1800 MSL. The tree thrives in the 

area with maximum temperature from 

38°C to 48°C and minimum -3°C to 15°C 

with optimum rainfall of 750-1900 mm. It 

is the characteristic species of slope, river 

banks, dry exposed lands and eroded hills. 

It grows on a variety of geological 

formations including shale, gneiss, trap, 

lateritic, sandstone, limestone, quartzite 

and on a variety of soils including black 

cotton soil, red clay and alluvial soil. 

Characteristics growth requires good 

drainage. The species is susceptible to 

drought and frost m it’s early stage of 

growth and later becomes hardy to both. 

It is a deciduous tree, 7-14 m in 

height and 30-40 cm diameter. In very dry 

sites, it may remain a shrub or small tree 

often with cork screw like stem, whereas 

in favorable place, it grows large with 

straight clean bole up to 7m. Bark is ash 

grey, with regular longitudinal and 

horizontal cracks and exfoliates in 

irregular thin soft scales. Leaves are 

pinnately trifoliate; leaflets are 6-15 cm 

long and 2-15 cm wide, coriaceous, 

broadly ovate, entire, terminal one is larger 

and laterals are smaller. Flowers are white 

or pink, present in short fascicled racemes, 

lightly fragrant; pedicel 1.2-2 cm long, 

filiform; bracts 1.3 cm long, ovate, acumi-

nate; bracteoles one; calyx 0.4-0.6 cm 

long, pubescent; corolla 1-1.3 cm long, the 

anterior petal suborbicular, emarginated, 

keel beaked. Pods are indehiscent, 5-10 cm 

long, linear oblong, light brown, flat, 2-5 

seeded; sometimes segmented. Seeds are 

about 1 cm long, smooth, brown, flat, 

reniform, with thin testa. 1000 pure seed 

weight is 30-35 grams (Chatterjee and 

Pakrashi, 1999).  

The phonological characters of the species 

exhibits that the old leaves fall in January 

to February, the new copper red leaves 

appear in March to June. The flowers 

appear in cluster in leafless branches 

during February to May. Pods are formed 

soon after and ripen in May to June. Pods 

are generally indehiscent and normally 

dispersed by wind (Wakode and Dhore, 

2017). 

Nursery Techniques and tree 

management  

The pods can be collected when the color 

of the pod turns brownish green and seed 
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colour is brownish white with moisture 

content as high as 50-55% to avoid seed 

loss by dispersal. Collection can be done 

by lopping the branches or plucking the 

fruits. Brownish green pods are dried in 

shade with proper aeration by spreading in 

one layer on cement floor or table top till 

the moisture content reach 3-5%.  

Seeds should be extracted from fruits 

before storage, as moisture content of 

stored seeds tends to increase due to 

hygroscopic nature of the fruit coat. Fruit 

coat around the pod is trimmed off for ease 

sowing. Seeds can be extracted from the 

pods by thrashing and subsequent cleaning 

by winnowing or by seed blower.  

Seeds have no dormancy and do not need 

any pretreatment. Fresh seeds have 60-

70% germination, as some of them are 

insect-affected. But extracted sound seeds 

may have 100% germination. Seeds of O. 

oojeinensis are of orthodox type and can 

tolerate drying to 3-5% moisture content, 

and freezing temperature. Viability can be 

maintained for more than five years if 

stored at low temperatures (15°C to -20°C) 

and 3-5% moisture content and in ambient 

condition the seeds can be viable for two 

years, if moisture content is maintained at 

4-5%.  

Germination is epigeous in nature. Sowing 

is done in the nursery during April to May. 

Fresh one seeded pod fragments are 

soaked in water for 24 hours before 

sowing. Germination takes place within 3 

to 8 days. Sowing is done at a depth not 

more than 1 cm in lines about 20 to 25 cm 

apart. Light shade, irrigation and weeding 

are necessary for growth. The seedling 

may attain 50-60 cm in the first season. 2-

3 months old seedlings are pulled out with 

balls of earth with great care so that the tap 

root is not damaged as the seedlings 

develop long tap root within 2-3 months. 

Seedlings can be raised in long polythene 

bags. In direct sowing, seeds are sown in 

furrows or in dug up lines, where the soil 

is worked up to 30 cm wide strips along 

the lines spaced 3m apart.  

Young trees and seedlings need a 

moderate amount of shade. However, once 

established O. oojeinensis requires full 

sunlight for its best development. A tree 

spacing of 3 x 6 m is recommended for 

timber production. Mean annual growth 

increment averages between 3-20 mm in 

DBH. In the view of growth, keeping 

seedlings free of heavy weed competition 

improves growth and survival and such 

trees attain heights of 4-5 m and DBH of 

10.5 cm in about 6 years. Sandan coppices 

well and produce abundant root suckers. 

Fast growing coppice and root suckers 

attain 7-10 m in height and 12-17 cm in 

DBH after 20 years. Coppice and root 

suckers can be managed for timber 

production.. The exploitable diameter for 

O. oojeinensis timber is generally 30 cm. 

Commercial Uses 

The different parts of trees are used 

commercially such as leaves as fodder, 

timber for multiple uses, bark for fibre, 

medicine, and poison. Timber: O. 

oojeinensis yields a valuable timber. The 

sapwood is grey and narrow; the 

heartwood is light golden brown, hard, 

strong and heavy with average weight of 

865 kg/m³. The wood air seasons slowly 

without much degradation. The wood can 

be kiln seasoned without difficulty, 

requires slow and careful drying and does 

not require preservative treatment. It is 
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difficult to work, turns well and takes 

polish readily. Timber is used for the 

manufacture of agricultural implements, 

construction timbers, furniture, textile mill 

implements and used for marine plywood 

manufacture. Fodder: Leaves contain 12- 

15% crude protein, so these are highly 

valued as cattle feed. Farmers lop side 

branches and often spare the main limbs to 

assure good growth and future supplies of 

fodder. Fuelwood: Wood is a good fuel 

with a calorific value of 4900-5200 

kcal/kg. Fibre: Bark fibers are suitable for 

making rope. Poison: The bark is used as a 

fish poison. Medicine: The bark is used 

against fevers and sap used to make a 

medicine against dysentery. Moreover, the 

extract of the whole plant of O. oojeinensis 

shows antiinflammatory and analgesic, 

hepatoprotective, antioxidant, 

anthelmintic, hypoglycemic, antidiabetic 

and wound healing properties. Further 

phytochemical investigated on O. 

oojeinensis have reported the presence of 

lupeol, hydroxlupeol, betulin and 

isoflavanones such as dalbergioidin, 

homoferreirin and ougenin. The bark and 

leaves are used in the treatment of 

jaundice, diarrhoea, dysentery, urorrhagia, 

diabetes, verminosis, leprosy, leucoderma, 

haemorrhages, fevers, ulcers etc. Other 

products: Tree is used as a host plant for 

lac and produces  high quality shellac. It 

also fixes atmospheric nitrogen into soil 

and also practiced as a avenue tree for 

beautification.  

Conclusion 

Ougeinia oojeinensis  a tree with 

numerous commercial importances is 

underutilized and lesser known among the 

commercial tree growers. Again, 

unscientific timber exploitation has 

degraded the natural stands of this species 

and to reverse this condition, improved 

natural forest management and the 

establishment of large scale tree 

plantations are necessary. For which, 

Tanachh can be popularized among the 

tree growers to raise in commercial basis 

to get maximum benefits. 
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Introduction 

It was noticed that from last one and a half 

decade in India crop production has relied 

heavily on synthetic chemical pesticides, 

but their availability is now declining as a 

result of new legislation and the evolution 

of resistance in pest populations. 

Therefore, biopesticide is an alternative 

pest management agents based on living 

micro-organisms or natural products. They 

have proven potential for pest management 

and they are being used across the world. 

Biopesticides are certain types of 

pesticides derived from such natural 

materials as animals, plants, bacteria, and 

certain minerals. It is a compound that 

kills organisms by virtue of specific 

biological effects rather than as a broader 

chemical poison. They are highly specific 

affecting only the targeted pest or closely 

related pests and do not harm humans or 

beneficial organisms while chemical 

pesticides are broad spectrum and known 

to affect non-target organisms including 

predators and parasites as well as humans. 

There are also new opportunities for 

developing biopesticides in IPM by 

combining ecological science with post 

genomics. Both Center and State 

Governments have been strong supporters 

of Integrated Pest Management (IPM) with 

main emphasis on biological control. 

Realizing the potential of biocontrol and 

taking cognizance of the need to extend 

this technology from laboratory to field, 

the Meleng Grant demo village selected by 

the CFLE in Tripura, With 220 

households, these three villages 

(Madhupur, Bhogpur and Govindpur) 

situated in the vicinity of Gibbon Wildlife 

Sanctuary. RFRI has made concerted 

efforts towards the development of 

biopesticide technology in the villages in 

the last two years in a systematic way by 

launching various programmes. The main 

objective of the programme is to develop 

safe and efficient biopesticide 

formulations, as well as cost effective 

commercially viable mass production 

technologies of various biocontrol agents / 

biopesticides. 

To tackle the insect pest problems in home 

gardens and crop fields, locally available 

and suitable plant species were identified 

for their use in bio-pesticide formulations. 

The leaves of Sapindus sp., Melia 

azaderach, Clerodendron viscosum, 

Polygonum barbatum, etc. were collected 

and processed for leaf extracts. The bio-

pesticides of different combinations were 

formulated and field trials were conducted 

by applying in agriculture crops as well as 

tree gardens like King chili, vegetables, 

coconut etc. Primary observations reveal 

better response in managing most of the 

common harmful insects and pests. 
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Advantages and disadvantages of Biopesticides over the chemical pesticides: 

 

Types of Biopesticides suitable for the 

locality: 

The suitability criteria of any Biopesticides 

based on the followings: 

(i) Availability of low cost row 

materials. 

(ii) Farmer friendly formulation 

methods. 

(iii)Applicable in local crop 

patterns. 

(iv) Effectiveness in local climatic 

conditions. 

In view of the above criteria the RFRI 

Demo village team and the local farmers 

jointly identified the following types of 

biopesticides as a potential formulation for 

management of the insects and pests. 

                                                

 

 

 

 

 

Advantages Disadvantages 

(i) Biopesticides is the best and an environment - 

friendly solution against insects and paste.  

(ii) Biopesticides are usually inherently less toxic 

than conventional pesticides. Biopesticides 

generally affect only the target pest and closely 

related organisms, in contrast to broad spectrum, 

conventional pesticides that may affect organisms 

as different as birds, insects, and mammals. 

(iii) BioPesticides often are effective in very small 

quantities and often decompose quickly, thereby 

resulting in lower exposures and largely avoiding 

the pollution problems caused by conventional 

pesticides. 

(iv) Organic products grown with the help of 

natural pesticides command a higher price on 

export markets than crops grown with the help of 

chemical pesticides. 

(v) It is most efficient and suitable type of 

pesticide for the Demo village which is adjacent 

to the Gibbon wild life sanctuary. 

(i) Very high specificity, which will 

require an exact identification of the      

pest / pathogen and may require multiple 

pesticides to be used. 

(ii) Often variable efficacy due to the 

influences of various biotic and abiotic   

factors. (since biopesticides are usually 

living organisms, which bring about 

pest/pathogen control by multiplying 

within the target insect pest/pathogen). 

(iii)Often less effective in pest control at 

the same concentration, therefore, more 

quantity needed compared with the 

conventional pesticides  

(iv) Shorter life time in environment, 

possibly need higher application 

frequency, therefore, most use as a 

component of IPM.  
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The following plant species are used in preparing the biopesticides: 

Sl.no. Scientific names: Local names: 

1. Sphaerostihanus unitus Bihlongni 

2. Malia azedarach Ghoraneem 

3. Clerodendron viscosum Dhopat tita 

4. Polygonum barbatum Pathoruwa bihlongni 

5. Azadirachta indica Mahaneem 

6. Thevetia peruviana Korobi 

7. Nicotina tobacaum Tobacco 

8. Hibiscus rosa sinensis Chinarose 

9. Jatropha curcus Bongaliara 

10. Piper nigrum Black piper 

11. Azadirachta indica Mahaneem 

12. Pongamia pinnata Karang 

13. Lantana camara Guu phul 

 

Methods of Preparation 

The  green leafs of different species are 

combined with different decomposing or 

fermenting agent (cow dung, tobacco, dry 

banana peels and cow’s urine)  in the 

proportion of  1:1/2:1/4:1/5  and finally 8 

Liters of normal water is added.  

Then the samples are allowed for 

fermentation and the samples are collected 

in regular 5 days of interval. 

 

 

 

 

Pest attracted plant 
Damaged crop 
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Sample 

code 

Combination Wght (in g & 

ml) 

Collection of samples in a regular 

interval of time. 

7
th

 Day 14
th

 Day 20
th

 Day 

A Sphaerostihanus unitus 500 g AI  

 

AII  

 

AIII   

 
Malia azedarach 250 g 

Clerodendron viscosum 125 g 

Cowdung 100 g 

B 

 

Polygonum barbatum 500 g BI 

 

BII 

 

BIII  

 
Azadirachta indica 250 g 

 Thevetia peruviana 125 g 

Nicotina tobacaum 100 g 

C Hibiscus rosa sinensis 500 g CI 

 

CII 

 

CIII 

 
Jatropha curcus 250 g 

Piper nigrum 125 g 

Dry banana peel 100 g 

D Azadirachta indica 500 g DI 

 

DII 

 

DIII 

 
Pongamia pinnata  250 g 

Lantana camara 125 g 

 Cow urine 100ml 

 

                   

               Processing of leaves       Storing of Biopesticides 

Some other basic methods for cheapest 

home control pests: 

 Tobacco leaves or stem and Neem 

soap mixture: 

 Tobacco leaves or stems 3.5kg + 

Pure water 7 liters and boil it for 

1hr and cool and mix it with 

500gms of neem soap. Filter and 

mix it with 60liters of water. 

Effective for defoliators and   sap 

suckers. 

 Acorus calamus rhizome powder 

extract: 
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 Collect rhizomes of Acorus 

calamus and leaf it for air dry for 

8-10 days. Powder it nicely by 

using mixer grinder. Mix 10-20 

grm. Of powder in 1litre water and 

allow for 2 hours. Filter the 

solution and add 2ml liquid soap to 

it. Mix the content thoroughly and 

use for spray.Effective against: 

sucking pests, defoliations and 

skeletonizers. 

 Adhatoda vasica leaf powder 

extract:  

 Collect A.vasica leaves and allow 

to air dry for 1 week- powder it, 

mix 10-20grm. Of leaves powder 

in 1 lit. water and allow for 2 

hours. Filter the solution and add 

2ml liquid soap to it. Mix the 

content thoroughly and use for 

spray. Effective against:  Sucking 

pests, defoliations and mainly 

caterpillars. 

 Chilli tobacco mixture: Tobacco 

stem/leaf powder, Chilli powder 

and fine sieved sand, mix them at 

the ratio of 4:3:5 and dust the 

crops. Effective for defoliators. 

 

Application for field trials and Mode of 

Actions 

The efficacy of many of the biopesticide 

can equal that of conventional chemical 

pesticides. However, the mode of action 

will be different. The biopesticides are 

prepared by definite methods and applied 

to the trials at home garden crops, fields 

and tea gardens and effective results are 

found in different areas.  The 

most commonly used plants are  

Azadirachta indica, Sphaerostihanus 

unitus, Thevetia peruviana, Malia 

azedarach has been found effective against 

rice cutworm, tea garden pests, Chilli 

(Bhoot jolokia),  tobacco caterpillar, 

ricegreen leafhopper, and several species 

of aphids and mites. The efficacy 

of vegetable oils in preventing infestation 

of stored product pests such asbruchids, 

rice and maize weevils has been well 

documented. Root extracts of Tagetes or 

Asparagus as nematicide and 

Chenopodium and Bougainvillea 

asantivirus have also been reported. With 

many of the biopesticides, the time from 

exposure to morbidity and death of the 

target insect may be 2 to10 days. 

Understanding the fundamental differences 

in the mode of action of biopesticide vs. 

traditional pesticides is important since the 

use patterns of abiopesticide may be 

different from traditional pesticides to 

control aparticular pest specie. 

Biopesticides are broad spectrum pesticide 

effective against all species including 

red spiders, and insect pests like helopeltis, 

aphids, jassids, thrips and caterpillars etc. 

The extent of control by immediate action 

is in the region od 85-90%. 

Antifeedant effect : The active ingredient 

in Biopesticides inhibits sensory receptors 

of  mouth parts, resulting in disorientation 

of normal probing, feeding and  intake of 

food by insects and mites. 

Repellent action : Biopesticides has very 

strong repellent and deterrent effects 

which prevent the insects and mites from 

colonising the treated plants. 

Insect growth disruption : Azadirachtin 

component of Biopesticides inhibits 

normal growth and development or insects 

and mites causing biological failures of 

their life-cycles. 

Technology transformation 

The main aim of RFRI demo village 

program me is to provide sustainable 

livelihood alternatives through transfer of 

technologies to the fringe villages around 
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the Protected Area (Gibbon WL 

Sanctuary), to benefit both science and 

society through On-farm Participatory 

Research, to create an opportunity for 

instant and effective extension of 

promising packages of practices developed 

On-farm and to generate awareness among 

different stakeholders for biodiversity 

conservation.  

The RFRI has organized numbers of 

training programmes in Demo village. The 

purpose of the training was to develop 

skills and attitude essential for the 

subsequent process of preparing of 

biopesticides and applying it to the home 

gardends, tea gardens and in the crop 

fields. After completion of the training, a 

presentation session was organised at 

RFRI and the villagers were able to 

present the PRA analysis in detail and took 

active part in the planning process.  

                         

   Applying of Biopesticides on trials                          Healthy Chilli (Bhoot jolokia) crop 

Conclusion 

The regular use of chemical pesticides 

declining the soil fertility and ultimately 

affects the crop production as a result of 

new legislation and the evolution of 

resistance in pest population. Therefore, 

alternative pest management agents based 

on the natural products is an urgent need 

of time for farmers and agricultural fields. 

The biopesticides is the solution of this 

serious problem. Biopesticides are the 

pesticides derived from such natural 

materials as animals, plants, bacteria, and 

certain minerals. It is a compound that 

kills organisms by virtue of specific 

biological effects rather than as a broader 

chemical poison. They are highly specific 

affecting only the targeted pest or closely 

related pests and do not harm humans and 

it is eco friendly in nature. 

 As the RFRI Demo village is adjacent to 

the Gibbon wildlife sanctuary, the 

chemical pesticides are not applicable for 

Demo village crop field according to the 

Wildlife sanctuary norms, it will affect the 

surrounding biotic and abiotic components 

of environment. The biopesticides also 

both advantages and disadvantages by 

comparing thoroughly we will get the 

numbers of advantages are much more 

than the disadvantages. 

There are also new opportunities for 

developing biopesticides in IPM by 

combining ecological science with post 

genome. It has also lots of scopes for the 

villagers and developing SHGs. 
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Introduction 

Acacia catechu is a small or moderate 

sized deciduous tree belongs to the family 

Mimosaceae and locally known as Khair. 

It is widely distributed throughout the 

greater part of india except the most humid 

and the driest regions. It is common in the 

Sub-Himalayan tract and outer Himalayas 

ascending from 900 to 1200 meter from 

Jammu to Assam. Geographical 

distribution of the var. catechu is 

predominantly found in Jammu, Punjab, 

Uttar Pradesh, Madhya Pradesh, Bihar, 

Andhra Pradesh and Orissa but does not 

grow well in other parts. It grows on a 

variety of soil though thrives best on well-

drained porous alluvial soil. Kattha or 

Catechin is extracted from heart wood and 

taken with "Pan". It has medicinal 

properties also. This tree yields a superior 

quality of pale yellow gum. 

Seedling evaluation is one of the most 

important aspect of seed testing. The 

research findings by Wieringa and 

Leendertz (1928) and Sabelin (1929) 

attaracts the attention of the scientists on 

seed towards the morphological 

development of seedlings during 

germination test on artificial substrata, as 

the key to the correct evaluation of normal 

and abnormal seedlings. The present work 

deals with some abnormal growth of 

radicle noticed in Acacia catechu during 

the germination studies.  

Materials and methods 

The pods of Acacia catechu were collected 

from various trees found in campus of 

TFRI, Jabalpur during March 2000. The 

seeds were extracted manually and after 

hot water (70C) treatment 4 replicates of 

100 seeds each were kept in standard 

germination on moistened germination 

paper at 30±1C (ISTA, 1976). During 

the germination studies, some abnormal 

growth of radicle (Figs. 3-6) was noticed 

along with normal growth (Fig. 2). 

Results and discussion 

Out of 400 seeds 356 seeds were 

germinated and remaining did not 

germinated. Among the 356 germinants, 

29 were observed to be different (Figs. 3-

6) from the other normal germinants (Fig. 

2). During experimentation of 28 days of 

observation, test was considered as 

complete because no further germinants 

were observed. Out of these 29 germinants 

16 germinants showed stunty growth of 

redicle whereas growth of plumule was 

normal (Fig. 3). In other 7 germinants 

plumule did not emerge, only emergence 

of radicle was noticed but there was no 

Unusual germinants of Acacia catechu 
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further growth in radical (Fig. 4). 

Similarly, other 5 germinants were not 

grown with radical, growth was noticed 

only in plumule (Fig. 5). In 1 case two 

radicles were noticed inspite of single 

radicle (Fig. 6). The origin of above 

discussed unusual germinants (Fig. 3, 4 & 

5) may be due to mutation or chromosomal 

abberrations and the development of the 

two radicles (Fig. 6) is due to 

polyembryony in which more than one 

embryo is present in the seed and the same 

is conformed on germination. During the 

course of germination studies it was 

noticed that these unusual germinants did 

not survived further.  

The twin seedlings in forest species have 

been reported previously by various 

workers viz. Shorea robusta (Ghosh and 

Shashi, 1957); Eucalyptus (Venkatesh and 

Sharma, 1974); Tectona grandis  (Dabral, 

1977); Santalum album (Strasburger, 

1985); Terminalia bellerica (Purohit and 

Jamalludin, 1986); Butea monosperma 

(Purohit and Jamalludin, 1988); Acacia 

nilotica (Dobriyal and Bagchi, 1990); 

Azadirachta indica (Pushpkar and 

Babeley, 1995). 
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Bamboo is commonly known as The 

Cradle to Coffin Timber and Green Gold. 

Bamboo is represented by 75 genera and 

1250 species in the world. In India, 136 

species of bamboos from 22 genera are 

reported and constitutes 16.8 per cent of 

the total forest in India. Bamboo has 1,500 

recorded uses including as building 

material, Agricultural appliances, paper 

and pulp, industries, etc. Bamboo provides 

considerable environmental benefits. In 

many countries, it is used for ecological 

purposes such as soil stabilization and 

erosion prevention on hill slopes and 

verges. It is a very important forestry plant 

which is harvested from existing natural 

forests, plantations and mixed agroforestry 

systems. Bamboo silviculture is an option 

for conserving and protecting tropical 

forests, while creating enduring supplies 

for the wood and cellulose industries. 

Current status of Bamboo 

According to National Mission on 

Bamboo, the global market for bamboo is 

about Rs. 50,000 crore and is expected to 

double by the year 2020. The annual 

turnover of the bamboo sector in India is 

around Rs. 2500 crore, but it has a 

potential of Rs. 4500 crore.  The annual 

harvest of bamboo in India is 13.47 

million tonnes, but the current demand is 

about 26.70 million tonnes. India accounts 

for a mere 4 per cent share in the global 

market. The 65 per cent of the bamboo 

harvested in India is used for non-

commercial purposes. 

Physical characteristics of Bamboos 

 Bamboo culms are generally 

hollow cylinders with diameters 

and heights varying from 1 to 25 

cm and 1 to 40 m respectively. 

 The diameter of bamboo increases 

along its length from basal end to 

tip. 

 The bamboos, which are hollow, 

are totally separated at the nodes 

by transverse diaphragms. 

 The exterior surface of culm is 

covered by a hard shiny cuticle 

which prevents water loss from 

bamboo culm. 

 The fibres are principally 

responsible for the strength of 

bamboos.  They are distributed 

non-uniformly around the section. 

About 40 to 70 per cent of fibres 

are concentrated in outer and 15 to 

30 per cent in inner part of culm. 

Important Bamboo species 

Some of the useful bamboo species that 

are grown throughout India for meeting 

the requirement are Arundinaria 

racemosa, Bambusa bambos, Bambusa 

balcooa, Bambusa tulda, Bambusa 

polymorpha, Bambusa vulgaris, 

Dendrocalamus giganteus, D hamiltonii, 

D longispathus, D strictus, Gigantochloa 

macrostachya, Melocanna baccifera and 

Ochlandra travancorica. 

Propagation of Bamboo 

Sexual propagation involves the 

production of new bamboo plants through 
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seeds. Because of this poor viability, seeds 

need to be collected and sown in nursery 

beds without delay. If wildlings or 

naturally growing highland bamboo 

seedlings in the forests are available, these 

can be collected and used as planting 

materials.  

 
  Bamboo seedlings           

  
Bamboo entire culm technology 

Bamboos can more easily be propagated 

using vegetative material such as culm 

cutting, culm branch cutting, rhizome 

planting, offset planting, layering and 

marcotting. Propagules are considered to 

be successfully established, when they 

form new rhizomes and start to develop 

new shoots. 

Bamboo Engineering 

Bamboo grows in abundance in many 

parts of the world, especially in tropical 

and subtropical regions. Bamboo forests 

play an important role in controlling water 

cycles, reducing erosion and sequestering 

carbon from the atmosphere. Since the 

culms of four to five years of age can be 

effectively used in construction and other 

engineering products. An increased use of 

bamboo does not pose a risk for bamboo 

forests, on the contrary, it will create 

economic incentives for farmers to 

develop bamboo plantations and use the 

bamboo shoots for their everyday lives. 

An increase in the use of bamboo in 

construction leads to energy savings, 

conservation of the world's scarce 

resources and reduction in environmental 

pollution. In addition, the major factors 

facing the development of durable bamboo 

constructions are the inherent weaknesses 

of the material, such as high water 

absorption and susceptibility to fungal and 

insect attack. Bamboo contains 

hemicelluloses, starch, sugar, tannins, 

certain phenols and lignin, which can be 

attacked by soluble extractives, preventing 

it from having a good durability 

characteristic.  

Uses of bamboo 

 In forestry sector (Sound screens, 

CO2 Sequestration, Erosion control, 

Commercial plantations, 

Landscaping, Soil stabilization, 

Windbreaks, Environmental 

remediation) 

 Wood industry (Particle Board, 

Medium Density Fiberboard 

(MDF), Oriented Strand Board 

(OSB), Mat Board, Corrugated 

Roofing Sheets, Flooring, Molding, 

Beams, Glulam, Plybamboo, 

Veneer, Lumber, Strand Woven 

Bamboo, Poles) 
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 Pulp and Paper Industry 

(Newsprint, Bond Paper, Toilet 

Tissue, Cardboard, Cement Sacks, 

Coffee Filters) 

 Textile Industry (Clothing, 

Underwear, Socks, Bullet Proof 

Vests, Blankets, Towels, Sheets, 

Pillows, Mattresses, Baby Diapers) 

 Bioenergy Industry (Charcoal, 

Biofuel, Pyrolysis, Firewood, 

Gasification, Briquettes, Pellets, 

Biomass) 

 

 Food and Beverage Industry 

(Bamboo Shoots, Bamboo Wine, 

Bamboo Tea, Bamboo Beer, 

Bamboo Vinegar, Charcoal Coated 

Peanuts) 

 Automotive Industry (Steering 

Wheels, Dashboards, Interior Trim, 

Body Parts) 

 Sports and Recreation Industry 

(Bicycles, Skateboards, Surfboards, 

Snowboards, Polo Balls, Baseball 

Bats, Ski Poles, Fishing Rods, Golf 

Tees, Inline Skates) 

 Electronics Industry (Mouse, 

Keyboards, iPhone/iPad Cases, 

Headphones, Speakers, Laptops) 

 High Tech Industry (Bioplastics, 

Composites) 

 Farming Industry (Greenhouses, 

Fencing, Fish Traps, Farming 

Tools, Baskets, Animal Fodder, 

Beehives, Containers, Animal 

Pens, Props and Support Sticks, 

Water Pipes, Waterwheels). 

 Others uses (Houses, Furniture, 

Bridges, Cutting Boards, Baskets, 

Toys, Blinds, Door and Window 

Frames, Medicine, Bathtubs, 

Steamers, Weapons, Musical 

Instruments, Chopsticks, Helmets, 

Incense Sticks, Matches) 

 

 

 

 

 

 

 

 

 

  



Van Sangyan (ISSN 2395 - 468X)                Vol. 6, No. 3,           Issue: March 2019  

 Published by Tropical Forest Research Institute, Jabalpur, MP, India  26 
 

 
 

 
 

 

,  

E-mail: hkdeshmukh1@rediffmail.com 

 

 

, , ,

, ,

, 

,   

.

, ,

, -

, 

,

,

,

, 

 

?

?

, “

 

?   

, ,

---  

„ ‟ 

,

„ ‟ ,

,

, 

--

,

, , , ,

,

„ ( )‟ 



Van Sangyan (ISSN 2395 - 468X)                Vol. 6, No. 3,           Issue: March 2019  

 Published by Tropical Forest Research Institute, Jabalpur, MP, India  27 
 

„ (

)‟ 

,

-

-

 ,

,

 

 

 

 

 

 

--  

,

,

,

,

 ,

.

, ,  

,

 

,

„ ‟

,

 

, , 

 

, -,

, -

,

,

,

 ,

, -

,

“ -”

,

-, 

“

,

 

, ,

,

-,

-

-

, ,



Van Sangyan (ISSN 2395 - 468X)                Vol. 6, No. 3,           Issue: March 2019  

 Published by Tropical Forest Research Institute, Jabalpur, MP, India  28 
 

-

 

? 

“

,  

, 

 

 –

, ,

,

, 

,

,

,

,

, ,

--

, ,

,

 

- , 

 

,

„ ‟

„ ‟

,

- ------

,

, ,

,

, „ ‟

, ,

 

 



Van Sangyan (ISSN 2395 - 468X)                Vol. 6, No. 3,           Issue: March 2019  

 Published by Tropical Forest Research Institute, Jabalpur, MP, India  29 
 

;

,

; , , ,

,

. ,

, , ,

,

,

.

,

,

,

, 

 

, 

 

 

-

,

,

,

, ,

,

,

 

 

--

 

 

, 

, 

' ' , 

' ' 

' ' 

' ' 

, , 

, , 

, , 

 

- 

, 



Van Sangyan (ISSN 2395 - 468X)                Vol. 6, No. 3,           Issue: March 2019  

 Published by Tropical Forest Research Institute, Jabalpur, MP, India  30 
 

, 

, 

, 

, 

, , 

, 

"

 

, 

, 

, 

, 

, , 

, 

, 

, 

, "

, 

, ' ' 

, 

 

-

 

, , , 

, , 

, 

, 

 

, 

,  

( , 

 

- , 

' -' 

, 

,  

, 

, 

 

--

, 

' -

' 

- 

 
  



Van Sangyan (ISSN 2395 - 468X)                Vol. 6, No. 3,           Issue: March 2019  

 Published by Tropical Forest Research Institute, Jabalpur, MP, India  31 
 

Diversity of macro-fungi in Central India-XXI: Three members 

of Tremellaceae 
 

R.K. Verma, Vimal Pandro, Divyansh Raj, Divya Patel and A.J.K. Asaiya 
 

Forest Pathology Discipline, Forest Protection Division 

Tropical Forest Research Institute 
(Indian Council of Forestry Research & Education, Ministry of Environment, Forests and Climate Change, Govt. of India)  

Jabalpur - 482 021, Madhya Pradesh, India 

E-mail: rkverma28@rediffmail.com 

 

Abstract 

The present article reports three members 

of Tremellaceae, Tremellales namely, 

Phaeotremella foliacea, Tremella 

fuciformis and T. mesenterica were 

described from central India.  

Introduction  

Tremellaceae is a family of fungi in the 

order Tremellales which currently include 

18 genera (Bullera, Bulleribasidium, 

Carlosrosaea, Cryptococcus, 

Cuniculitrema, Derxomyces, 

Filobasidiella, Goffeauzyma, Hannaella, 

Mingxiaea, Mrakia, Myxarium, 

Naematelia, Papiliotrema, Phaeotremella, 

Sirobasidium, Tremella and Udeniomyces) 

and around 250 species. Out of 18 genera, 

only 4 genera (Cryptococcus, 

Phaeotremella, Sirobasidium and 

Tremella) are known from India. Although 

the family is cosmopolitan and contains 

both teleomorphic and anamorphic genera, 

most of them are yeasts. The teleomorphic 

species of Tremellaceae are parasites on 

other fungi. Two species of Tremella are 

edible and commercially cultivated. Yeast 

species, Cryptococcus neoformans is 

pathogenic to human, causing 

cryptococcosis (Perfect, 2004). On the 

basis of macromorphology of fruit bodies, 

Fries created the family Tremellaceae (as 

Tremellini) (Fries 1821). He included 

within it most species of fungi that were 

gelatinous, and included 6 genera, 

Agyrium, Dacrymyces, Exidia, Hymenella, 

Naematelia, and Tremella (Fries, 1822) 

out of them Agyrium and Hymenella are 

now placed in ascomycetes. Bandoni 

reported ultrastructure of the septal pore 

apparatus in species of the Tremellaceae 

which distinct Tremella from Exidia, 

despite both having tremelloid basidia 

(Bandoni, 1984). Molecular study 

indicated that the genus Filobasidiella 

(and its yeast state Cryptococcus) should 

be included within the group, even though 

its basidia are not tremelloid (Findley et 

al., 2009). Many species of the 

Tremellaceae do not produce visible fruit 

bodies and grow in the hymenium of their 

hosts (Chen, 1998). These fungi always 

produced gelatinous and brightly colored 

fruit bodies. The basidia are 'tremelloid' 

which are globose to ellipsoid with vertical 

or diagonal septa. Basidiospores are on 

long with indeterminate sterigmata or 

epibasidia. In most species basidiospores 

germinate by producing germ tubes. In 

addition to sexual reproduction many 

members of Tremellaceae also produced 

asexual conidiospores (Webster and 

Weber, 2007). Teleomorphic species are 

parasitic on other fungi in the Ascomycota, 

including lichens, and Basidiomycota. 

They typically parasitize species that grow 

on dead wood of living shrubs and trees 

and it may be that their gelatinous fruit 

bodies are an adaption to such a 

periodically arid environment (Ingold, 

1959). The family is cosmopolitan in 

https://en.wikipedia.org/wiki/Anamorph
https://en.wikipedia.org/wiki/Genera
https://en.wikipedia.org/wiki/Yeasts
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distribution, though individual species may 

be restricted to temperate regions or the 

tropics. The anamorphic yeast states are 

typically widespread and not restricted to 

host or substrate.
 

In the present article three members of 

Tremellaceae: Phaeotremella foliacea, 

Tremella fuciformis and T. mesenterica are 

described from central India. 

Phaeotremella foliacea was earlier 

reported as Tremella foliacea from mossy 

and rocky wet places of Tonglo, Sikkim, 

while Tremella fuciformis and T. 

mesenterica were reported from 

Chhattisgarh (Tiwari et al., 2013; Verma et 

al., 2017) and Madhya Pradesh (Saksena 

and Vyas, 1964 (1962). 

Materials and methods 

The specimen was collected from campus 

of Tropical Forest Research Institute, 

Jabalpur, Madhya Pradesh and Bastar 

region of Chhattisgarh. Identification of 

fungi were done with the help of literature 

(Bandoni, 1984; Berkeley, 1854, 1856; 

Donk, 1966; Ingold, 1959; Persoon, 1800; 

Rea, 1912; Roberts, 1999; Tiwari et al., 

2013; Verma et al., 2017; Webster and 

Weber, 2007; Wedin et al., 2016) and 

matter available on net. The specimen was 

deposited in the Mycology Herbarium, 

Tropical Forest Research Institute, 

Jabalpur. The slides were prepared in 

lacto-phenol and cotton blue and observed 

under advance Research Microscope, 

make Leica, Germany and 

photomicrographs were taken with a 

digital camera attached to the microscope. 

Results 

Taxonomic Description  

1. Phaeotremella foliacea (Pers.) 

Wedin, J.C. Zamora & Millanes 

(Figs 1-8) 

(Tremellaceae, Tremellales, Incertae sedis, 

Tremellomycetes, Agaricomycotina, 

Basidiomycota) 

≡Tremella foliacea Pers. 

=Gyraria foliacea (Pers.) Gray 

=Naematelia foliacea (Pers.) Bonord.  

=Ulocolla foliacea (Pers.) Bref.  

=Exidia foliacea (Pers.) P. Karst. 

=Tremella foliacea var. violascens Alb. & 

Schwein. 

=Phaeotremella foliacea var. violascens 

(Alb. & Schwein.) Lécuru 

=Tremella ferruginea Sm.  

=Gyraria ferruginea (Sm.) Gray 

=Tremella foliacea var. ferruginea (Sm.) 

Kobayasi 

=Tremella foliacea var. communis Alb. & 

Schwein.  

=Tremella succinea Pers.  

=Tremella foliacea var. succinea (Pers.) 

Neuhoff 

=Phaeotremella foliacea var. succinea 

(Pers.) Lécuru 

=Tremella nigrescens Fr.  

=Tremella fimbriata var. lactea J. Kickx f. 

=Phaeotremella pseudofoliacea Rea 

=Tremella foliacea var. pseudofoliacea 

(Rea) Kobayasi 

 

Fruit bodies are soft gelatinous, 

conspicuous when moist, drying to from a 

horny mass, leafy lobes, pale to dark 

brown, sometimes purple-brown to almost 

black, up to 5-8 x 3-5cm, seaweed-like 

(with branched, undulating fronds). 

Microscopically, the hyphae are thin 

walled with clamped 2.5- 5μm wide, occur 

in a dense gelatinous matrix, haustorial 

cells arise on the hyphae, producing 

filaments that attach to and penetrate the 

hyphae of the host. The basidia are 

tremelloid (globose to ellipsoid, with 

oblique to vertical septa), 10 to 19 by 8 to 

14μm, usually unstalked. The 
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basidiospores are mostly ellipsoid, smooth, 

12.5- 22.5 x 7.5-12.5μm, and germinate by 

hyphal tube or by yeast like. 

Collection examined: On decaying wood 

of Gmelina arborea under agro-forestry 

nursery TFRI, Campus Jabalpur (MP) 

03/09/2018, Tropical Forest Research 

Institute, TF 4152 

 

  

Figs. 1-2 Phaeotremella foliacea: Fruit 

bodies in habits 

 

 

 Figs. 3-4 Phaeotremella foliacea: cross 

section of fruit body  
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 Figs. 5-6 Phaeotremella foliacea: Hyphal 

system showing clamp connection, 

hyphae, basidia and basidiospores   

 

 

 
Figs.: 7-8 Phaeotremella foliacea: 7 

hyphal systems showing clamp 

connection, 8 hyphae, basidia and 

basidiospores   

 

2. Tremella fuciformis Berk. (Figures 9-

10) 

=Tremella fuciformis f. 

corniculata Kobayasi, (1939) 

≡Tremella fuciformis Berk., Hooker's J. 

Bot. Kew Gard. Misc. 8: 277 (1856) f. 

fuciformis 

The fruiting body is a mass of white, 

translucent gelatinous fungal material. It 

may form convoluted or lobed folds on 

drying it shrinks, surface smooth and 

shiny. It is usually 3-15cm across. The 

spores are borne on the upright lobes. 

There is no pileus or stipe.  

 

Collection examined: On logs of Shorea 

robusta, Jagadalpur and on Pterocarpus 

marsupium, Keshkal Ghat, Chhattisgarh, 

Tropical Forest Research Institute TF 

3151, 3282 

 
Fig. 9: Termella fuciformis: fruitbody 

 
Fig. 10: Termella fuciformis: hyphae and 

basidia 
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3. Tremella mesenterica Schaeff. 

(Figures 11-15) 

≡Helvella mesenterica Schaeff. [as 

'Elvela'], Fung. bavar. palat. 

nasc. (Ratisbonae) 4: 108 (1774) 

=Hormomyces 

aurantiacus Bonord., Handb. Allgem. 

mykol. (Stuttgart): 150 (1851) 

=Tremella brasiliensis (Möller) 

Lloyd, Mycol. Writ. 7(Letter 67): 1152 

(1922) 

=Tremella lutescens Pers., Icon. Desc. 

Fung. Min. Cognit. (Leipzig) 2: 33 (1798) 

=Tremella lutescens var. alba Berk., J. 

Linn. Soc., Bot. 13: 170 (1872) [1873] 

=Tremella lutescens var. 

brasiliensis Möller, (1895) 

=Tremella lutescens Pers., Icon. Desc. 

Fung. Min. Cognit. (Leipzig) 2: 33 

(1798) var. lutescens 

=Tremella mesenterica f. crystallina Ew. 

Gerhardt, Beitr. Kenntn. Pilze 

Mitteleur. 11: 33 (1997) 

=Tremella mesenterica Retz., K. svenska 

Vetensk-Akad. Handl. 30: 249 (1769) f. 

mesenterica 

=Tremella mesenterica var. 

disciformis Fr., Syst. mycol. (Lundae) 2(1): 

214 (1822) 

=Tremella mesenterica var. 

lutescens (Pers.) Pers., Mycol. 

eur. (Erlanga) 1: 100 (1822) 

=Tremella mesenterica Retz., K. svenska 

Vetensk-Akad. Handl. 30: 249 (1769) var. 

mesenterica 

Basidia, mostly solitary, cerebriform or 

lobed, gelatinous, bright golden yellow to 

reddish orange and very conspicuous 

during wet weather, 30.0-60.0mm wide 

and up to 40.0mm high; the basidiome 

becomes greasy or slimy during the wet 

weather. Basidia, septate, hyaline, 12.0-

30.0x10.0-22.0µm. Basidiospores, hyaline, 

one celled, smooth, apicualte, broadly 

ellipsoid to sub-spherical, 8.5-12.0 x 6.5-

8.5µm. 

Collection examined: On logs of Shorea 

robusta, Jagdalpur, Chhattisgarh, Tropical 

Forest Research Institute TF 3287 

 

  
Figs. 11-12: Tremella mesentrica: habit 

and its closer view 

  
Fig. 13: Tremella mesentrica: hyphae and 

basidia 
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Figs. 14-15: Tremella mesentrica: cross 

section showing basidia and basidiospores 

 

Discussion 

Phaeotremella foliacea is a myco-parasite 

of Stereum species (including S. rugosum, 

S. hirsutum and S. sanguinolentum), 

growing on the host's hyphae in the wood 

rather than on the host's fruit bodies. 

Following its hosts, fruit bodies of P. 

foliacea are typically found on dead, 

attached or recently fallen branches of 

broadleaf trees and conifers. The species is 

widely distributed and very variable 

(Donk, 1966; Roberts, 1999). It is 

distributed in moist-deciduous to 

evergreen forests in small clusters on 

decaying wood, logs, branches and twigs; 

it also appears in crevices of bark during 

the rainy season. The species has a 

cosmopolitan distribution and is known 

from North & South America, Europe, 

northern Asia, North Africa, Australia, and 

New Zealand. From India it was reported 

as Tremella foliacea from mossy and 

rocky wet places from Tonglo, Sikkim 

(Berkeley, 1856).  

Tremella fusiformis was recently reported 

on logs of Shorea robusta from Jagdalpur 

and on Pterocarpus marsupium from 

Keshkal Ghat, Chhattisgarh along with its 

distribution, cultivation methods and 

economic values (Verma et al., 2017). The 

fungus grows as parasite on fruit bodies 

of Hypoxylon species and typically found 

on dead, attached or recently fallen 

branches of broadleaf trees. The species is 

reported to be distributed in Antarctica, 

Australia, Brazil, Costa Rica, Japan, 

Mauritius, New Zealand, Sierra Leone, 

Taiwan and United States.  

Tremella mesenterica =T. lutescens was 

recorded on maple, poplar, pine, red alder 

and it also grows parasitically on 

the mycelium of wood-rotting corticioid 

fungi, Peniophora sp., on dried twigs. The 

species is distributed in Europe, British 

Columbia, Canada, North, Central, and 

South America, Africa, Australia and Asia 

(Donk, 1966; Perfect, 2004; Rea, 1912). 

From India it is recorded from Sagar, 

Madhya Pradesh (Saksena and Vyas, 1964 

(1962) and Chhattisgarh (Tiwari et al., 

2013). Tremella protensa was reported on 

trees from Darjeeling, West Bengal 

(Berkeley, 1854). 
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