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From the Editor’s desk 
 
Agroforestry is a complex system that integrates biophysical, environmental, 
socio-economic and cultural factors. Agroforestry is also complex both functionally 
and economically. Therefore, sound decision-making is of high importance in 
agroforestry, whether it is related to species selection, components (i.e., trees and 
crops; trees and livestock; trees, crops and livestock) selection and integration, or 
maximization of benefits gained from applying agroforestry techniques. For these 
reasons, decision-making in agroforestry requires databases and tools for species 
selection, and expert systems (i.e., computer program that solves problems that 
normally require the abilities of human expert) to forecast different outcome 
scenarios. Several modeling tools exist for agroforestry research.  
Agroforestry has attracted considerable attention in recent years because of its 
potential to reduce poverty, improve food security, reduce land degradation and mitigate climate change. However, progress in 
promoting agroforestry is held back because decision-makers lack reliable tools to accurately predict yields from tree-crop 
mixtures. Amongst the key challenges faced in developing such tools are the complexity of agroforestry, including interactions 
between various system components, and the large spatial domains and timescales over which trees and crops interact. A model 
that is flexible enough to simulate any agroforestry system globally should be able to address competition and complementarity 
above and below ground between trees and crops for light, water and nutrients. Most agroforestry practices produce multiple 
products including food, fiber and fuel, as well as income, shade and other ecosystem services, all of which need to be simulated 
for a comprehensive understanding of the overall system to emerge. 
There are a number of constraints to using existing agroforestry models to reliably predict tree and crop yields in agroforestry 
that future modeling initiatives should attempt to overcome. Support for most of the early models ceased shortly after the 
models were developed, when the key researchers involved in their development shifted interest to other arenas or funding 
agencies shifted priorities. Many models were not updated or maintained. For models to be widely used, it is essential that they 
are flexible, that is that they can be applied in a wide range of contexts. They should provide the option of either running as a 
stand-alone model or as a sub-model within a larger modeling framework. For instance, a model user interested in agroforestry 
responses to a wide range of climate scenarios may want to include a model in an automated batch procedure that feeds it with 
different future time series of weather data. A land use planner may want to supply a model with different land characteristics; a 
researcher modeling livelihood resilience may be interested in making the model part of a bioeconomic simulation at the 
household scale; and a landscape hydrologist may want to include simulation of plot-scale agroforestry practices in large-scale 
hydrological models. For all such applications to be possible, a model should not be tied to specific modeling software that cannot 
easily be combined with other modeling tools. 
 
This issue of Van Sangyan contains an article on Participatory evaluation of agroforestry models. There are also useful articles 
viz.  Young bamboo shoot and its importance, Potential tree species for sustainable fodder production, Potentials of Asafoetida, 

Patchouli cultivation in Tripura, मडुअ: एक लाभकारी फसल (in Hindi), ठोस ऄपशिष्ट प्रबंधन: समस्याएं, चुनौशतयां और 

समाधान (in Hindi), New vista in forest management, Mushroom collection from sal forests as livelihood option of tribal people 

in Achanakmar-Amarkantak biosphere reserve and Biodiversity of Anser indicus and Mimusops elengi. 
 
I hope that readers would find all information in this issue relevant and valuable. Van Sangyan welcomes articles, views and 
queries on various issues in the field of forest science.  
 

Looking forward to meet you all through forthcoming issues. 

 
                   Dr. N. Roychoudhury 

   Scientist G & Chief Editor 
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Participatory evaluation of agroforestry models - A case study 
 

Pawan K Kaushik 

Centre for Forest-based Livelihoods and Extension, Agartala, Tripura 
(Indian Council of Forestry Research & Education, Ministry of Environment, Forests and Climate Change, Govt. of India)  

E-mail : pawan.kaushik@gmail.com 

 

Introduction 

The idea behind developing any 

agroforestry model after a series of trials is 

to optimize the land use, enhance 

productivity and improve management for 

sustainable livelihood of farming 

communities. However prior to their 

extension to the user groups; input-output, 

cost-benefits and other qualitative traits 

need to be quantified precisely so as to 

establish their adoptability and 

sustainability. In this regard, SWOT 

analysis has been found to be an effective 

decision making tool for agroforestry 

extension. A participatory method to 

analyze such models based on their SWOT 

followed by quantifying the qualitative 

data is the Analytic Hierarchy Process 

(AHP). AHP has been found to be 

aneffective decision making tool for 

agroforestry extension. The tool developed 

under field conditions has proved to be 

consistent and reliable by the developers 

and stakeholders as well. In view of that 

finding, the Patchouli-Arecanut 

agroforestry model was subjected to a 

SWOT analysis in Meleng Grant followed 

by quantification of qualitative traits 

through AHP to establish its adoptability 

and sustainability.  

The process of participatory evaluation 

The study was carried out in the villages 

Govindpur, Madhupur and Bhogpur of the 

Jorhat district in Assam. Inhabiting 

farmers were motivated and technical 

know-how on Patchouli cultivation under 

existing Arecanut plantations was 

extended through training programmes for 

establishing the demo-plots with farmers‟ 

participation. Farmers were supplied with 

planting material and were provided with 

the necessary technical support after 

receiving their assurance for land 

preparation and execution of various field 

activities at their level as per the 

prescribed schedule. In view of the great 

number of willing farmers, and the large 

area to be covered requiring much planting 

stock, two nurseries were established on 

the sites with participation of the local 

farmers. On-farm demonstration plots of 

Patchouli-Arecanut model were 

established in the three villages along with 

a display of Activity Appraisal Sheets 

prepared with the participation of the 

farmers. An Activity Calendar was also 

developed with input-output details and 

financial implications. 

In the first phase, brainstorming sessions 

were organized to identify different 

attributes under the four aspects of SWOT 

explaining its purpose and refreshing 

details of Patchouli-Areanut agroforestry 

model to the participating farmers. Some 

new facts and experiences were also 

shared betweenthe farmers and the 

research team. After a detailed discussion 

on the pros and cons, the SWOT attributes 

as expressed by the participating farmers 

were listed under each of the four aspects 

on a white board to be visible to 

everybody. The atmosphere in this 

participatory approach was further 

improved by encouraging the farmersto 

express their views and to add a new 

attribute at any moment. The final the lists 
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were confirmed after screening followed 

by combining the attributes having similar 

sense. 

 
 

In the second phase of SWOT analysis, set 

of six combinations were made within the 

four aspects for their paired comparison. 

The attributes under the two aspects in a 

pair were read out loudly so that every 

participant can make a sense of their 

qualitative weights/influences. A 

diagrammatic scale graduated „0 to 10‟ 

either side from the centre, was drawn in 

between the two aspects. Farmers were 

given sufficient time to put their weight 

based on their assumptions or realizations 

of amount of influence of one aspect over 

another. The score assigned on 10-point 

scale against the aspects of their choice 

were circled keeping in view their 

influence on adoption of the agroforestry 

model. Forms were collected and the 

variables were processed for general 

average as „mean value‟ for each and 

every pair. The mode values were arranged 

in a Reciprocal Matrix. The Reciprocal 

Matrix was converted into „Normalized 

Matrix‟ to obtain the principal Eigen 

Vector i.e. sustainability vector for the 

particular AF model.  The Principal Eigen 

Vectors of the two positive aspects viz. 

Strength and Opportunity were compared 

with negative aspects viz. Weakness and 

Threat to have an idea about the level of 

sustainability.   

SWOT analysis – as decision making 

tool 

During SWOT analysis, sore assigned on 

10-point scale by the participating farmers 

against the all six paired combinations of 

the four aspects of SWOT are presented in 

Table -2. A diagrammatic scale graduated 

„0 to 10‟ either side from the centre, was 

drawn in between the two aspects. 
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Table-1: Analytic Hierarchie Process for SWOT of Patchouli-Arecanut Agroforestry Model 

 

Farmer Code S – W 

Scale 

S – O 

Scale 

S – T 

Scale 

O – W 

Scale 

W – T 

Scale 

O – T 

Scale 

PatchAF/001 8 2 7 8 2 9 

PatchAF/002 7 2 7 8 1 8 

PatchAF/003 7 1 6 9 2 9 

PatchAF/... --- --- --- --- --- --- 

PatchAF/025 6 3 7 7 1 6 

Total 183 62 196 204 52 200 

Mean Value 7.32 2.48 7.84 8.16 2.08 8.00 

Reciprocal values 0.14 0.40 0.13 0.12 0.48 0.13 

 

The mean values arranged in a Reciprocal Matrix were converted into „Normalized Matrix‟ 

to obtain the principal Eigen Vector i.e. sustainability vector for the agroforestry model 

(Table-3).   

 

Table 2: Traingular, Reciprocal and Normalized Matrix of SWOT Scores 

 

Traingular matrix 

Criteria S W O T 

S 1.00 7.32 0.40 7.84 

W  1.00 0.12 2.08 

O   1.00 8.00 

T    1.00 

Sum 3.74 16.96 1.65 18.92 

 

 

Reciprocal matrix 

Criteria S W O T 

S 1.00 7.32 0.40 7.84 

W 0.14 1.00 0.12 2.08 

O 2.48 8.16 1.00 8.00 

T 0.13 0.48 0.13 1.00 

Sum 3.74 16.96 1.65 18.92 

 

 

Normalized matrix Sum Adoptability Vector 

S 0.266 0.432 0.243 0.414 1.354 33.86% 

W 0.036 0.059 0.074 0.110 0.280 6.99% 

O 0.664 0.481 0.607 0.423 2.175 54.38% 

T 0.034 0.028 0.076 0.053 0.191 4.77% 
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Sum 1.000 1.000 1.000 1.000 4.000 100.0% 

λmax  = 3.74(0.3393) + 16.96(0.0699) + 1.85(0.5430) + 18.92(0.0477) = 4.25592 

CI = (λmax –n) / (n – 1), where „n‟ is the size of the comparison matrix. 

CR = CI/RI, where RI (Random Consistency Index) is 0.9 for size 4 matrix (Saaty, 1980). 

Lambda max 4.25592 where n = 4 

Consistency index (CI) 8.53%  

Consistency ratio (CR) 9.48% If < 10%, the subjective evaluation by the 

farmers is consistent 

 

 
 

 

   

 

 

 

 

 

 

The above profile shows the score of 

Opportunities available for the practice is 

higher side followed by that of Strength in 

terms of suitability to the site-specific 

conditions as well as the local socio-

cultural aspects, whereas the negative 

factors have insignificant effect over 

sustainability of the agroforestry model. 

Conclusion 

The case study conclude that the well 

researched Arecanut – Patchouli 

agroforestry model can be extended as a 

promising model in the forest fringe areas 

in India. The results of the analysis and 

participatory exercise have established the 

model as highly adoptable and sustainable 

for forest fringe challenged with the man-

animal conflict. 

 

SWOT profile of arecanut – Patchouli AF model 

 T 
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 Young bamboo shoot and its importance 
 

Sunil Kumar Yede  
Podar International School, MIET Road, Hiwara, Gondia (MH) 

Email: sunil.yede2011@gmail.com 

 

Introduction 

Bambusa is a tender, parrenial green shoot, 

which is also the fastest growing plant in 

the world. Bambusaarundinacea (Family-

Graminae/Poaceae) is highlty reputed 

Ayurveda medicinal tree commonly 

known as the bamboo. It is tall sized tree 

growing throught India, moist parts of 

India. It also occur in Srilanka, Malaya, 

Peru and Myanmar. The Different parts of 

this plant contain silica, choline, betain, 

cytogenetic glycosides albuminocides, 

oxalic acid reducing sugar, resins waxes 

benzoic acid, Arginine cysteine, histidine, 

riacin, riboflavin, Thiamine, Protein, 

glutenine, various, parts of this plant have 

ethnobotaical importance, but mainly the 

shoot part is important in reference of 

ethno medicine.  

Main Name – Bamboo shoot  

Bot Name:-Bambusaaruudinancea and 

Bambusa Vulgaris. 

Family:-Poacae 

Language:-Bambu (Spanish), Bamboo 

(French), Bambus/ (Zech), Baans (Hindi), 

Kalkipan (Marathi), Dawasagaja/Oriya), 

Baans (Urdu and Punjabi) 

The edible bamboo shoots are of two types 

i) Winter ii) spring 

Spring shoots are larger and tougher 

compared to the winter shoots, though 

both are available in fresh and canned 

forms, snakes, salads, and fried rice, 

curries, soups are just a few of the 

delicious that make use of bamboo shoots. 

Bamboo shoots or Bamboo sproughts are 

young stems that are harvested before they 

turn two week old, and reach a height of 

30 cm. Crispy and Crunchy bamboo 

shoots are valued for their delightful 

supple texture and rich aroma. 

History 

Member of the grass family bamboo 

shoots were indigenous to southern China. 

Since ancient times the woody tree trunks 

of bamboo have been used to build entire 

house furniture, Kitchenware, and utensils. 

Bamboo has also laid the foundation for 

many bridges; it is used for making 

musical instruments as well, like flute. 

Bamboo bark is used for skin eruptions 

(Khare, 2007). Leaf is emmenagogue, 

antileprotic, febrifuge, bechic, and used in 

haemoptysis (Khare, 2007). 

 



Van Sangyan (ISSN 2395 - 468X)                Vol. 4, No. 8,            Issue: August, 2017  

 Published by Tropical Forest Research Institute, Jabalpur, MP, India  6 

Botanical description 

Thorny tree, stem many, tufted on a stunt 

root-stock, grows up to 30 meter high, 

culms 15-18 cm across; nodes prominent, 

the lower emitting horizontal almost naked 

shoots armed at the nodes 2-3 stop 

recurred spines, internodes up to 45 cm. 

Leaves 17.5 – 20.5 x 2-2.5 cm. linear or 

linear- lance late, tip stiff, glabrous or 

pueblosbeneath. Flowering and fruiting 

once in life time, often during September-

May (Cooke, 1967, Anonymous, 1996; 

anonymous 1988, Bole and Partake, 1988; 

Brandi‟s, 1972). 

Phytochemicals found in bamboo Shoots 

The siliceous substance found near the 

joint inside is white camphor like 

crystalline in appearance, slightly sticky to 

the tongue and sweet in taste (Vaidya, 

1982; Watt, 1972). Shoot has active 

constituents, are oxalic acid reducing 

sugar, resins, waxes, HCN, Benzoic acid 

(Ghosh et al; 1938) 

diferuloylArabianoxcanhexsaccharide, 

diferuloyl oligosaccharide (Tadash, 1991) 

seed contains arginine, cysteine, histidine, 

isolensine, leusine, lysine, methionine, 

phenylamine, threonine, valine, tyrosine, 

niacin, riboflavin, thiamine (Chatterjee and 

Prakash 2001). Leaves mainly contain 

protein glutamines, lysine, choline, urease, 

nuclease, (Chatterjee and Prakash, 2001) 

Health benefits of bamboo shoot 

In rural and tribal areas of India people 

collect young bamboo shoots, and prepare 

a number of dishes. These young bamboo 

shoots are known as “Basta”. Basta is used 

for making Sabji, Pakora and Bada (a 

central Indian dish). 

1) Very low in calories and high 

in fiber bamboo shoots make a 

valuable addition to any recipe, 

particularly for people who are 

trying to lose weight, Thefiber 

takes care for the digestion 

process of diarrhea; It improves 

bowel movement and increases 

fecal volume. 

2) Due to the high potassium 

content in bamboo shoots they 

help in keeping the blood 

pressure under control. 

Bamboo shoots also have some 

stabilizing effect on arterial 

blood pressure. 

3) Regular consumption of 

bamboo shoots is known as to 
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work wonderfully for 

cholesterol health by reducing 

LDL levels significantly, there 

shoots fight the risk of heart 

deserves. 

4) With a high amount of 

antioxidant properties the 

shoots contribute towards 

averting the risk of colon 

cancer. 

5) Apart from boosting the body‟s 

immunity bamboo shoots have 

anti-inflammation property. 

6) Bamboo shoots have been 

referred to as an effective 

herbal remedy for alleviating 

spasm in the gall bladder. 

7) These plants have been proven 

to treat measles faster than any 

other medication, for best 

results soup prepared from 

bamboo shoots must be 

consumed twice a day until the 

symptoms subside. 

8) Bamboo shoot is known to 

speed up two significant 

processes in women menstrual 

cycle and labour. 

9) It is a good medicine to treat 

dysentery. 

Conclusion 

Bamboo species are ethno botanically very 

important, it has a range of uses for 

various purposes from the construction 

work to medicinal use. There is a good 

scope of research work on different parts 

of bamboo plant, It is necessary to spread 

the knowledge of its valuable role in 

ethno-medicine and other ethno-botanical  

branches as well, so that common people 

may know the importance of bamboo 

plant. 
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Potential tree species for sustainable fodder production 
 

Nanita Berry and Nikita Rai 
 

Agroforestry Division 

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

Jabalpur (M.P.) 

 

Livestock plays an important role in 

farming system worldwide. It provides 

milk, meat, manure, fuel besides transport 

facility in the rural areas. Most often, 

livestock is the only source of cash income 

for subsistence farms and also serves as 

insurance during the crop failure 

condition. According to 19
th

 Livestock 

census report (2012) livestock population 

are gradually decreasing from 37.58% -

37.28% cattle, 13.50%-12.71% sheep,  

26.53% - 26.40% goats,  2.10% - 2.01% 

pigs in India, while buffaloes are increased 

from 19.89%- 21.23% as compare to the 

18
th 

Livestock Census. The overall 

contribution of Livestock Sector in total 

GDP is nearly 4.11% during 2012-13. 

(Anon, 2014). As the above figure shown 

that there is decline in number of livestock 

population which is direct and indirect 

affected by the production and supply of 

fodder and forage. 

Fodder is an agricultural term for animal 

feed and fodder crops are those plants that 

are raised to feed livestock. At present, the 

country faces a net deficit of 61.1% green 

fodder and 21.9% dry crop residues in 

2000 while during 2015 it was 63.5% and 

23.56% respectively. (Fig-1). The 

livestock is the sub-sector of agriculture 

sector which adds almost 32% of 

Agriculture output in India. India assists 

20% of the livestock population of the 

world covering 2.3% geographical area 

(Datta, 2013). 
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Various studies were carried out on fodder 

trees as monoculture and mixed farming in 

India to promote the fodder production.   

 A silvi-pastoral trial was conducted in 

Ranchi (Bihar, before division), revealed 

that Leucaena tree produced  50.4 q/ha. 

fodder in monoculture as compared to 61.6 

q/ha. fodder in mixed cropping ( Leucaena 

intercropped with coriander). 

(Anonymous, 1989). 

Singh and Patil (1985) reported that 

Leucaena tree produce maximum forage 

yields (2382q/ha.) intercropped with 

hybrid napier as compare to open 

grassland. 

Singh and Reddy (1986) recommended 

that the entire area under the tree 

component should be dividing between the 

two pasture species and after 3 years the 

Cenchrus and Stylo strips be rotated under 

silvi-pastoral system. The yield of pasture 

and tree performance was better in 

Leucaena-stylosanthes system as 

compared to Leucaena-Cenchrus system. 

Ghosh et al (1989) reported that green 

forage yield of Leucaena was adversely 

affected by cassava but was improved by 

inclusion of a short duration seasonal crop. 

The fresh forage yield of Leucaena varies 

from 2.40, 0.50 and 3.63 t/ha within 12-18 

months, 19-24 months and 25-33 months 

respectively.  

Gupta (1988) observed better survival of 

Acacia tortilis than Acacia nilotica at the 

5.5 years age on a calcareous wasteland. 

Alternate line management (ALM) system 

was initially  better as compare to  

alternate plant management (APM) system 

in terms of  survival including plant height 

and DBH .The production of natural 

grasses in ALM and APM system was 

3.52 and 2.32 t/ ha/yr and the yield of stylo 

was 0.38 and 0.27t/ha, respectively. He 

also obtained that early stage yield of 5- 6 t 

/ ha / yr of natural grasses raised in 

association of Acacia nilotica and Acacia 

tortilis tried at different densities. 

Hazra, (1990) concluded from his study 

that  no significant reduction in herbage 

yields from grasses grown with Albizia 

lebbek and Leucaena as compared with 

open grasslands.    

Subbayan (1980) examined, potential of 

promising grasses in association with tree  

and reported that  Dichanthium annulatum, 

Chloris bournii and Cenchrus ciliaris are 

promising grasses intercropped with  

Acacia nilotica, and Cenchrus ciliaris 

recorded the highest yield of 3406 kg 

green grass/ha/cut followed by 

Dichanthium (1689 kg/ha/cut).  

Gill et al (1990) further reported that 

planting of hybrid napier and Leucaena in 

paired row system (2:2 row orientation) 

not only registered the maximum total 

green forage (1155-1293q/ha.) and dry 

matter yield (282-354 q/ha) but also 

enhanced the productivity of both grass 

and legume component. The highest 

relative crowding co-efficient (4.80-6.02) 

and land equivalent ratio (1.36-1.39) was 

obtained with this system showing 

maximum advantage of the association as 

compared to their pure planting. 

Roy, (1988) observed no significant 

differences in grass production in different 

tree combinations. The average grass 

production during October-November 

varied from 2.2 to 3.1t (dry)/ha/yr. The 

average height and collar diameter of 7 

year old plants of Dichrostachys cinerea in 

association with pature combination on 

highly calcareous wasteland was 375 cm 

and 8.4 cm, respectively. Forage 

production from various combinations 

varied from 1.4-2.87t (dry)/ha/yr. 

Ahuja et al. (1978) studied on grass 

production in 14 to 18 year old plantation 

of 4 desert trees was recorded and found 

that over a period of 4 years, the mean 
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forage yield was maximum under 

P.cineraria.(1.54t/ha.) and minimum 

(0.69t/ha.) under A. senegal.  

Patil and Gill (1986) suggested that mixed 

cropping of sorghum recorded maximum 

green fodder (529q/ha.) and dry matter 

(128.7 q/ha) yield followed by sole 

cropping of sorghum (382q/ha) green 

fodder and 93.0 q/ha. dry matter) and 

Sesbania sesban (L.) Merr (196q/ha. green 

fodder and 40.9q/ha. dry matter). 

The common fodder yielding species are  

Acacia nilotica, Adina cardifolia,, 

Anogeissus latifolia, Bauhinia variegata, 

Buchnania  lanzan , L.leucocephala, Melia 

azedarach, Moringa oleifera, Morus alba, 

Prosopis cineraria, Prosopis juliflora, 

Schleichera oleosa, Sesbania grandiflora, 

S. sesban, Tamarindus indica, Terminalia 

arjuna , Terminalia belerica and  Zizyphus 

mauritiana in  India (Table.1) 

 

Table.1- Fodder yielding tree species with their nutritional value. 

S.No. Scientific 

name / Local 

name 

Family Distribution 

  

Part 

used 

Crude 

protein 

Crude 

fiber 

1 Acacia 

nilotica Linn./ 

Babul 

Leguminosae Gujrat, Rajasthan, 

M.P., U.P., 

Punjab, Haryana, 

Maharashtra, 

chhattisgarh 

Leaves 

and 

 pod 

Leaves-

14-20% 

Pods-

10-16% 

 

Leaves- 

6.5-33.3% 

Pods- 8.4-

21% 

2 

 

 

 

 

Adina 

cardifolia 

(Roxb.) 

Hook.& 

Brandis/ 

Haldu 

Rubiaceae Sub Himalayan 

track, Yamuna 

east ward, M.P., 

Bihar, India 

Peninsula 

Leaves - 23% 

 

3 Anogeissus 

pendula 

Edgew/ 

Kardhai 

Combretaceae Rajasthan. M.P., 

U.P., Haryana 

Leaves 7.60 % 

 

19% 

4 Anogeissus 

latifolia Wali/ 

Bakli 

Combretaceae Tropical states of 

India 

Leaves 8-12% 

 

16-24% 

 

5 Bauhinia 

variegata 

Linn. / 

Kachnar 

Leguminosae Sub Himalayann 

region and outer 

Himalaya, assam, 

M.P.  and western 

part of Indian 

peninsula 

Leaves 11-16 % 

 

25-33% 

 

6 Careya 

arborea 

Roxb./ 

Myrtaceae Throughout the 

India 

Leaves 10.37% 

 

25.92% 
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Kumbhi 

7 Dalbergia 

sissoo/  

Leguminosae M.P., Punjab, 

Haryana, 

Maharashtra 

Leaves 17% 

 

22% 

 

8 Gmelina 

arborea 

Roxb./ 

Khamer 

Lameacea 

(Verbenaceae) 

 

Throughout India Leaves 11.9% - 

9 Leucaena 

leucocephala  

(Lam.) de Wit 

/Subabul 

Leguminosae Throughout India Leaves 20% 

 

10-17% 

 

10 Melia 

azedarach 

Linn./ Bakain 

Meliaceae Throughtout in 

India 

Leaves 18.96 

 

11.60 

11 Moringa  

oleifera 

Lamk./ 

Moringa 

Moringaceae M.P., 

Chhattisgarh, 

Bihar, Odisha,  

Maharashtra, 

Tamil nadu,  

Karnataka, Kerla,  

and  West Bengal 

Leaves 20.66 46.78 

12 Morus alba L. 

/ Mulberry 

Moraceae Jammu & 

Kashmir, 

Haryana, Punjab, 

U.P., Karnataka, 

Tamil Nadu and 

West Bengal 

Leaves 15-28% 

 

9-15% 

 

13 Prosopis 

cineraria 

(Linn.) Druce/  

Khejri 

Leguminosae Dry and arid 

region of India 

Leaves 14-15% 

 

18-22% 

 

14 Prosopis 

juliflora 

(Swartz.) DC./ 

Vilayati babul 

Leguminosae Dry and sandy 

tract of India. 

 

Young 

Leaves 

8% 

 

- 

15 Schleichera 

oleos Lamk. / 

Kusam 

Sapindaceae Tropical regions 

of India 

Leaves 10.37% 

 

32.34% 

 

16 Sesbania 

grandiflora 

(Linn.)/ Basna 

Leguminosae Throughout  in 

India 

Leaves 

and 

pods 

36% 

 

- 

17 Tamarindus Leguminosae Throughout in  Leaves 13-15% 16-22% 
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In the present scenario, it is important to 

develop or establish fodder bank with the 

high yielding varieties of fodder trees / 

grass species on community land of 

villages to supply the sufficient amount of 

fodder for their livestock.  In this 

connection, village level meeting is to be 

organize to educate / aware the villagers 

about the short rotation fodder yielding 

species including its nutritional value, 

cultivation, sustainable harvesting for 

sustain supply even in off season (dry 

season). People should involve in 

diversification of land use system, viz. 

Silvi-pasture, Agri-silvi-pasture system, 

protein bank and live fence to increase the 

production of fodder crop as well as tree 

and arable crop by selecting a suitable tree 

species according to their agro - climatic 

zone, can help to maximum production 

with their high nutritional value. As we 

have limited land area so it is big 

challenge to fulfill the demand of forage 

for livestock. 
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Potentials of Asafoetida 
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Asafoetida, commonly known as „Hing‟ is 

dried latex oleo gum–resin, an exudates of 

rhizome or tap-root of mainly three species 

of Ferula i.e. Ferula asafoetida L., 

Ferula foetida Regel and Ferula narthex B

oiss. Asafoetida belongs to the family Apia

ceae (formerly Umbelliferae) and genus Fe

rula. It is a perennial plant that grows  

 

about six feet (1.83 m) high and bears 

bright yellow clusters of flowers. It is 

native to the deserts of Iran and mountains 

of Afghanistan and is mainly cultivated in 

nearby India. Table below depicts its 

botanical origin, names in regional and 

foreign languages. 

 

Botanical origin Names in regional languages Names in foreign languages 

Kingdom: Plantae 

Order: Apiales 

Family: Apiaceae 

Genus:    Ferula 

Species: Ferula 

asafoetida L. 

 

Hindi, Urdu, Bengali, Gujarati, 

Marathi, Punjabi: Hing  

Sanskrit: 

Badhika, Agudhagandhu  

Kannada: Hinger, Ingu 

Kashmiri: Yang, Sap 

Malayalam & Tamil: 

Perugayam,    Kayam  

Oriya: Hengu  

Telugu: Inguva, Ingumo.                                                                                                              

Arabic: Haltit or Tyib 

Chinese & Spanish: 

Asafetida 

English: Asafoetida, Asafetid

a,  Devil's-dung 

Farsi:  Anghuzeh 

French: Ferule persique 

or                merdedudiable 

German: Stinkendes, Stecken

kraut  

Greek: Aza 

Persian: Angustha-Gandha 

Sinhalese: Perumkayam. 

 

Distribution 

The genus Ferula is indigenous to Iran, 

Afghanistan and Kashmir region of India. 

It also occurs in Turkey. Commercially, 

asafoetida is produced only in Iran and 

Afghanistan. Ferula narthex occurs in 

Northern Kashmir. Most of the world‟s 

production is    confined to the Middle 

Eastern regions of Iran and Afghanistan. 

India is the major consumer of this spice. 

Harvesting techniques 

Asafoetida is extracted from the Ferula 

plants which have massive   tap-roots or 

carrot-shaped roots, 12.5 to 15 cm in 

diameter at the crown when these are 4 to 

5 year old. Just before the plants start 

flowering in March-April, the upper part 

of the living rhizome/root is laid bare and 

the stem close to the crown is cut. A dome 

shaped structure made of twigs and earth 

covers the exposed surface. A milky juice 

exudes from the cut-surface, 

which coagulates when exposed to air. The 

color darkens when it is sun-dried into a 

solid form. After   some days, the exudates 

are scraped off and a fresh slice of the root 
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cut when more latex exudes; sometimes 

the resin is removed along with the slice. 

The collection of the resin and the slicing 

of the root are repeated until exudation 

ceases, which is normally 3 months after 

the    first   cut. The resin is collected from 

successive incisions made at the junction 

of the stem or    rhizome and the tap-roots. 

With three incisions, plants have been 

reported to yield about 1 kg    or more 

gum-resin.  

Processing and value addition 

Asafoetida is sold either as lumps or in 

powdered form. The   lump asafoetida is 

the most common form of pure asafoetida. 

The resin is greyish-white when fresh, but 

dries to a dark amber colour. It is difficult 

to grate and is traditionally crushed 

between stones or with a hammer. It is 

very strong and as such can not be used for 

cooking. For commercial uses, natural 

asafoetida is blended with gum arabic    

and small    quantities of rice, barley or 

wheat flour to prevent lumping and to 

reduce the strong flavor.    Processed 

asafoetida often varies in color and texture 

because of the difference in additives. It is 

available in the form of either mustard 

yellow powder or sandy brown coarse 

powder. The blending formula differs from 

manufacturer to manufacturer and is a kind 

of trade secret.             

Chemical composition 

 Asafoetida contains 40 to 64 % resin, 25 

% gum, 10-17 % volatile oil, 1.5 to 10 % a

sh, 16.0 % moisture, 4.0 % protein, 1.1 % f

at, 7.0 % minerals and 4.1 % fibre. Its  min

eral and vitamin contents include substanti

al calcium besides phosphorus, iron, carote

ne,  riboflavin and niacin. Its calorific valu

e is 297.       

Produce and products 

There are two major varieties of 

asafoetida, namely „Hing‟ and 

„Hingra‟. Hingra is said to be inferior to 

Hing, which is richer in odor and is most 

fancied. Hing is further    classified as 

`Irani Hing` and `Pathani Hing`, 

according to their country of origin, the 

former being    from Iran, and the latter 

from Afghanistan. Among them, again, 

there are several varieties. Of 

these,   `Hadda` is the most priced and 

strongest. The two varieties of Irani 

asafoetida are `Sweet` and 

`Bitter`    Asafoetida. Horizontal cutting of 

the stem gives sweet asafoetida. Its color 

is brown and is transparent    or turbid and 

contains pieces of stem. 

Cuttingof the plant root gives bitter Aasafo

etida.  It has no wood pieces.                                                                       

Physical properties 

 Asafoetida is acrid and bitter in 

taste and emits a strong 

disagreeable pungent odour due to 

the presence of sulphur compounds 

therein. 

 Asafoetida is commonly found in 

three forms i.e. `tears`, `mass` and 

`paste`.  Tears constitute the purest 

form of the resin and are rounded 

or flattened in shape, 5 to 30 mm in 

diameter and dull yellow or grayish 

in color. The common commercial 

form is mass asafoetida consisting 

of tears converted into a more or 

less uniform mass usually 

mixed with fragments of root, earth

 etc. The paste form also contains e

xtraneous matter.  

 The white or pale variety is water 

soluble, whereas the dark or black 

variety is oil soluble. 

 Asafoetida is an oleo gum-resin. 

Where the gum portion is 

preponderant, as in Hing, it is 

water soluble, and where the resin 

portion is preponderant, as in 

Hingra, it is oil soluble.  
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 The components to which 

asafoetida owes its characteristic 

odor, reside in the oil portion and 

are believed to be due to two 

classes of compounds. One of them 

is ferulic ester and the other a 

different sulfur compounds.    

Commercial uses 

It is used widely all over the world as a 

flavoring spice in a variety of foods. 

Traditionally it is used for the treatment of 

various diseases, such as asthma, epilepsy, 

stomach-ache, flatulence, intestinal 

parasites, weak digestion and influenza. 

Recent studies including pharmacological 

and biological have also shown that 

asafoetida possess several activities, such 

as antioxidant, antiviral, antifungal, cancer 

chemopreventive, antidiabetic, 

antispasmodic, hypotensive and 

molluscicidal. It is extensively used in 

India for flavoring curries, sauces and 

pickles in combination with garlic and 

onion. In Iran, the natives rub asafoetida 

on 

warmed plates prior to placing meat on the

m. Amongst indigenous medicines of 

ancient India, 

asafoetida has been held in high esteem. It 

is carminative, antispasmodic, anthelminti

c, diuretic, laxative, nervine tonic, sedative

, expectorant, digestive and emmenagogue. 

It is also being used 

in respiratory disorders, hysteria, impotenc

y, children and women‟s ailments, toothac

he etc.  Asafoetida oil has anti-biotic 

properties and inhibits growth of microbes. 

In various medicinal systems practised in 

India, asafoetida is considered as an 

effective remedy for many diseases and 

disorders. In Ayurvedic and Unani systems 

it is suggested that it must be consumed 

only after frying in ghee (clarified butter) 

of cow-milk. In Homoeopathy also, there 

is a very effective medicine of this species. 

It is, however, one of the five pungent 

vegetables generally avoided by Buddhist 

vegetarians. 
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A large number of people in developing 

countries aretraditionally dependant on 

products derived from plants, especially 

from forests, for curing human and 

livestock ailments. Additionally, several 

aromatic plants are popular for domestic 

and commercial uses. Collectively they are 

called medicinal and aromatic plants 

(MAPs). Among many MAPs, Patchouli 

(Pogostemon cablin Benth.) syn. 

(Pogostemon patchouli Pellet.) is one of 

the important aromatic herbaceous 

perennial plants which belongs to the 

family Lamiaceae and yields an essential 

oil which is commercially known as 

patchouli oil.There are three main species 

in this genus, Pogestemon cablin (Benth) 

Syn. Pogestemon patchouli it has more 

commercial value since the oil content of 

the leaves is higher compared to the other 

species. It varies from 2-6 percent, but in 

the other species viz. P.heyneanus and 

P.hortensis, it varies from 0.05 to 2 

percent only.Pogestemon patchouli grows 

to a height of about 1 m and it has hairless 

stem and twigs in quadrangular and have 

opposite leaves too. The leaves are of a 

pale green colour, heart-shaped, slightly 

lobed and with downy hairs the leaves 

have glands which secrete the real oil. 

The land selected for Patchouli cultivation 

should be invariably flood free and not 

subjected to water stagnation for any 

length of period.The ridge and furrow may 

be made of size 20-25 cm high and 18-22 

cm broad with 70 cm row-to-row distance. 

The beds should be irrigated a day before 

transplanting. Individual beds are leveled 

to avoid water stagnation and to ensure 

quick surface drainage. It thrives best in 

hot and humid conditions, therefore easily 

acceptable to grow in the humid climatic 

condition in the state of Tripura.A well 

decomposed organic manures such as cow 

dung / compost / Farm Yard Manure and 

also poultry manure should be applied at 

the time of land preparation @ 2-3 t/ha 

depending on availability and soil 

condition. Well decomposed cow dung 

may be applied each year after harvest. 

Application of neem cake @1 ton/acre is 

much beneficial as it supplies plant 

nutrients besides keeping down the 

nematode population. The recommended 

dose of phosphorus and potash can apply 

in the form of straight fertilizers viz., 

Single Super Phosphate (16% P2O5) and 

Murate of Potash (60% K2O).Patchouli is 

susceptible to insects, diseases and 

nematode problems.  

The following control measures are 

necessary for risk free successful patchouli 

cultivation. 10-12 kg/acre of pesticides 

should be applied to prevent pests and 

diseases at the time of final land 

preparation. Kerosene canalso be applied 

with irrigation water @ 1 lit / acre to keep 

down the insect attack.All parts of the 

plant, i.e., roots, stem, branches, stalks 

andleaves contain essential oil. Patchouli 

oil is one of the most important essential 

oil of the perfumery industry, as the oil 
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blends well worth other essential oils like 

vetiver, sandalwood, geranium, lavender, 

clove, frankincense, bergamot, cedar 

wood, myrrh, jasmine, rose and the citrus 

oils etc. Theoil is used as a „base‟ material 

in perfumery industry as it has one of the 

best strong fixativesproperties in heavy 

perfumes.It also possesses many medicinal 

properties, the essential oil is used as a 

massage oil, cool inflamed skin, clear 

rough cracked skin, sores, and wounds and 

to treat minor skin disorders such as acne, 

dermatitis and used extensively in the 

manufacture of perfumes, incense soaps, 

hair tonic, tobacco and cosmetics. It is 

used as a topical remedy for skin problems 

such as acne, eczema, inflamed, cracked, 

chapped and irritated skin. It is known as a 

cell rejuvenator and helpful in healing 

wounds and scars. As an antifungal, 

patchouli oil has been used to treat 

athlete's foot. For the hair, patchouli oil 

has been used for dandruff and to aid oily 

hair. It is also known as uplifting fragrance 

that helps to soothe away every day care, 

and to bring about a sense of nourishment 

and even use as a room freshener. Besides, 

the oil it is also used as flavour ingredients 

in the major food products, including 

alcoholic and non-alcoholic beverages; 

Patchouli oil has had a long history of 

medicinal use in India, China and Japan. 

Patchouli has a sweet spicy aroma, with a 

hint of musk, used to stimulate the nervous 

system, lift depressed moods, relieve stress 

and give a feeling of elation and 

wellbeing. Patchouli is believed to help 

balance the endocrine system, which in 

turn balances the hormones of the body. 

The aroma assists the body to relax and 

promotes a feeling of peace. It also 

stimulates the pituitary gland, which 

secretes endorphins, which are known for 

their ability to relieve pain, reduce tension, 

insomnia and anxiety. 

 

 

Patchouli plant in field 
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मडुअ: एक लाभकारी फसल 

एखलाक ऄहमद, डी. एन. सिसह, मुशनि कुमार सिसह एवं ऄब्दलु माजीद ऄंसारी 

क्षेत्रीय ऄनुसंधान केन्द्र (शबरसा कृशि शवश्वशवद्यालय),  

शचयाँकी पलामू - 822102 (झारखण्ड) 

 

झारखण्ड मं दिे के कुल खशनज संपदा का लगभग 

40% भण्डार ह ै प्रन्द्त ु प्रदिे की 70% ज्यादा 

अबादी का मुख्य जीशवकोपाजजन का साधन कृशि 

ही ह।ै आस प्रदिे मं मुख्यतः विाज अधाररत खेती 

की जाती ह ैऔर यहाँ पर लगभग 10-12 % ही 

सिसशचत भूशम ह।ै मडुअ एक ऐसा फसल ह ैजो 

विाजअधाररत तथा िुष्क भूशम के शलए ईपयुक्त 

ह।ै क्ययंकक यह फसल सुखे से और फसलं के 

ऄपेक्षा ज्यादा सहनिील ह ैऄथाजत आसमं बहुत ही 

कम पानी की अवश्यकता होती ह,ै तुलनात्मक 

रूप स ेदखंे तो धान की तुलना मं अधे से भी कम 

पानी की अवश्यकता होती ह।ै आसमं 10-15 

कदनं तक विाजपात नहं होन ेकी शस्थशत मं भी 

पौधा नहं सुखता ह।ै आसशलए ऄवश्यक्ता आस 

बात की ह ैकी ककसान ऐस ेफसलं की खेती करं 

जो सूखे स ेसहनिील तथा ऄशधक ईत्पादन द।ं 

मडुअ का वैज्ञाशनक नाम Eleusine Coracana 

L. ह ै। यह पोएसी पररवार का सदस्य ह ै। भारत 

मं यह ईगायी जान ेवाली महत्वपूणज मोटे ऄनाज 

वाली फसलं मं स ेएक ह ै। यह पठारी आलाकं मं 

महत्वपूणज ऄनाज वाली फसल ह ै शजसका 

आस्तेमाल भोजन के रूप मं ककया जाता ह।ै यह 

ऄनाज एवं चारे दोनं के शलए ईगायी जाने वाली 

फसल ह।ै दशक्षणी, पठारी क्षेत्रो मं मुख्यतया रोटी 

के रूप मं आसके ऄनाज का ईपयोग ककया जाता ह ै

। आसके हरे पौधे को जानवर बड़ ेचाव से खाते ह।ै 

साथ ही आसको काटकर सुखाने के बाद चारे के 

रूप मं संग्रशहत कर रखा जा सकता ह ैऔर जब 

चारे की समस्या हो ईस समय आसका ईपयोग 

ककया जा सकता ह।ै मडुअ की खेती कम ईवजरक 

िशक्त वाली शमट्टी मं भी सफलता पूवजक ककया जा 

सकता ह ै आसमं बहुत ऄशधक रसायशनक ईवजरक 

की अवश्यकता नहं पडती ह।ै आसमं ज्यादातर 

गोबर की सड़ी खाद या वमीकम्पोस्ट का प्रयोग 

ज्यादा लाभ कारी ह ै।  

पोिण की दशृष्ट से यह एक महत्वपूणज ऄनाज 

वाली फसल ह,ै आसमं प्रोटीन 9.2%, वसा 

1.29%, काबोहाआडटे 76.5%, खशनज लवण 

2.24%, कैशससयम 0.33%, के ऄलावा आसमं 

शवटाशमन ए और बी भी पाया जाता ह।ै साथ ही 

आसमं लौह तत्व की प्रचुरता भी होती ह,ै यह 

डायबीटीज के मरीजो के शलए व गभजवती 

मशहलाओं और बुजुगं के शलए लाभकारी ह ै। 

अम तैर पर आसे गरीबं का भोजन कहा जाता 

था लेककन  आस व्यवसाशयक युग मं मडुअ का 

महत्व बढ गया ह।ै अज सुपर माकेट मं मडुअ का 

अटा, बेड, केक, लड्डू, शबशस्कट, शमक्यसचर, 

पापड़, बैकरी मं बन े खाद सामग्री बहुतायात 

मात्रा मं शमलते ह ैशजसस ेयह कहा जा सकता  ह ै

कक आसकी मांग कदन प्रशतकदन बढती जा रही ह।ै 
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दशक्षण भारत मं आसके ऄनाज से सूप, ढोसा, 

इटली, खीर अकद व्यंजन बनाया जाता ह ै । ऐस े

मं ककसान मडुअ की खेती कर ऄशधक से ऄशधक 

लाभ ऄर्जजत कर सकत ेह।ं

 

 

ईत्पशि 

वैज्ञाशनक कैन्द्डोल े के ऄनुसार मडुअ की ईत्पशत 

भारत विज मं हुइ ह।ै आसकी ऄन्द्य प्रजाशतया ँ

संसार के ऄन्द्य भागं मं भी ईगाइ जाती ह।ै  

क्षेत्रफल एवं शवतरण  

संसार मं मडुअ का सबसे ऄशधक ईपज व खपत 

भारत मं ह।ै भारत मं आसकी खेती लगभग 2.65 

शमशलयन हके्यटेयर मं ककया जाता ह।ं और 

ईत्पादन 2.9 शमशलयन टन ह।ै हमारे दिे मं 

सबस ेऄशधक ईत्पादन लगभग 66%, कनाजटक, 

11.65% ताशमलनाडु 9.1, ईिराखण्ड 7.15%, 

महाराष्ट्र 2.7% अन्द्रप्रदिे तथा 1.6% ईडीसा 

अकद राज्यं मं ककया जा रहा ह ै । जबकक 

झारखण्ड मं आसकी खेती 1% से भी कम की 

जाती ह ै। वही क्षत्रफल की दशृष्ट से भी कनाजटक मं 

58%, महाराष्ट्र 11.05%, ईिराखण्ड 

10.63%, तशमलनाडु 7.04%, ईड़ीसा   

4.67%,  एवं अन्द्रप्रदिे 3.57%, क्षेत्रफल मं 

मडुअ की खेती की जाती ह ै। 

वनस्पशतक शववरण 

आस फसल की लम्बाइ प्रभेद के ऄनुसार लगभग 

60 संटीमीटर से 120 संटीमीटर तक होती ह ै । 

यह स्वाशनिेचन वाली फसल े ह।ै आसका बीज 

बहुत छोटा भुरे रंग का होता ह।ै  
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जलवाय ु 

आसके शलए गमज जलवायु वाला मौसम ईपयुक्त 

होता ह।ै यह बहुत कठोर फसल ह।ै ऐस ेक्षेत्र जहा ँ

विाजपात ऄशधक होती ह।ै वहाँ घान की तरह 

आसकी रोपाइ भी ककया जा सकता ह।ै जबकक 

सुखा जलवाय ु के शलए नमी वाल े खेत मं जुताइ 

कर के लाइन स ंआसकी बुवाइ करके सिसचाइ कर 

दनेी चाशहए। 

मृदा 

आसकी खेती ऄत्यशधक ईपजाउ तथा कम ईपजाउ 

वाली दोनो प्रकार कक शमट्टी मं सफलता पूवजक 

ककया जा सकता ह।ै खेती ऄच्छी जल शनकास 

वाली बलुइ शमट्टी दोमट शमट्टी तथा Clay soil के 

ऄलावा पथरीली व कम ईपजाउ वाली शमट्टी मं 

भी आसकी खेती सफलता पूवजक ककया जा सकता 

ह।ै तथा ऄन्द्य ऄनाज वाली फसलं की तुलना मं 

आसमं ऄम्लीयता गुण सहन करन ेकी भी ऄशधक 

क्षमता होती ह।ै  

प्रभेद  

मडुअ कक खेती हमारे राज्य के पररपेक्ष्य मं A-

404, शबरसा मडुअ-2, RAU-1, RAU-2, 

RAU-2 एवं GPU-28 ईपयुक्त ईन्नत प्रभेद ह।ै 

शजसमं ऄशधक सुखा सहन े व रोग व्याशधयं स े

लड़न ेकी क्षमता के साथ-साथ ऄशधक ईपज भी 

प्राप्त ककया जा सकता ह।ै 

मडुअ शमशित खेती के रूप मं  

मडुअ सुखाड़ शस्थत की ऄवस्था मं आसे ज्वार, 

बाजरा, सोयाबीन अकद फसलो कक खेती शमशित 

फसल के रूप मं भी आसकी खेती कक जा सकती ह।ै 

फसल  चक्र 

सिसशचत ऄवस्था मं यह मडुअ के बाद तम्बाकु, 

शमचज, सब्जी के ऄलावा चना, मसूर, सरसं, जौ 

अकद की खेती फसल चक्र के रूप मं ऄपनाया जा 

सकता ह ैआसमं रोगब्याशध मं भारी कमी अती ह।ै 

साथ ही फसल सघनता मे बढ़ोतरी होती ह।ै तथा 

पोिक तत्व का दोहन नही होन ेस ेऄशधक समय 

तक मृदा को स्वस्थ रखा जा सकता ह।ै  

खेती की तैयारी 

जैस ेही मानसुन की िुरूअत हो कम से कम दो 

बार गहरी जुताइ करके गोबर की सड़ी खाद का 

व्यवहार कर दनेा चाशहए और शजस कदन मौसम 

मं नमी हो ऄथाजत हसकी बंूदा-बांदी जैस ेशस्थशत मं 

आसकी बुवाइ कर दनेी चाशहए ध्यान रह े कक 

बुवाइ के समय ऄशधक धूप नही होना चाशहए।  

बीज एवं बुवाइ  

सिसशचत ऄवस्था मं मडुअ एक से ऄशधक मौसम 

मं ईगाया जा सकता ह।ै दशक्षण भारतीय ककसान 

मडुअ की दो फसल ेलेत ेह।ै पहला ऄगेती के रूप 

मं ऄप्रैल या 15 मइ तक बुवाइ करत ेह ै दसूरी 

फसल जुलाइ के ऄशन्द्तम सप्ताह से लेकर ऄगस्त के 

ऄशन्द्तम सप्ताह तक आसकी खेती की जा सकती ह।ै 

हलॉकक सुखाड़ ऄवस्था मं मानसुन िुरू होन ेपर 

तत्काल बुवाइ कर दनेी चाशहए आससे फूल अन ेके 

समय नमी होना अवश्यक होती ह।ैक्ययोकक ये 

संवेदिील ऄवस्था होती ह।ै कही-कही मडुअ की 

खेती रबी मौसम मं (शसतम्बर और ऄक्यटुबर) मं 

भी आसकी खेती करत ेह।ै  
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बीज दर  

लाइन स े बुवाइ करन ेपर 8 ककलो/ह.े बीज की 

अवश्यकता होती ह।ै यकद नसजरी करके रोपाइ 

करना हो तब 5 ककलो/ह.े बीज पयाजप्त होता ह ै

बुअइ स ेपहल ेबीज को थीरम 2.5 ग्राम/ककलो 

बीज की दर स े ईपचररत करन े के बाद सीधी 

बुवाइ या नसजरी तैयार करना चाशहए। 

बुवाइ करन ेकी शवशध 

ऄशधक ईपज प्राप्त करन ेके शलए मडुअ का डहचो 

या हल बैल के द्वारा लाआन स ेबुवाइ तथा रोपाइ 

3-4 संटीमीटर तक गहराइ मं करना चाशहए 

लाआन मं बुवाइ करन ेस ेपौध ेको शवकास ऄच्छा 

होता ह।ै तथा शनराइ-गुड़ाइ मे भी ऄशधक सुशवधा 

होती ह।ै लाइन से लाइन के बीच की दरुी 20 स े

25 संटीमीटर तथा पौधा से पौधा की दरूी 15 

संटीमीटर तक करना चाशहए। जहा ँपयाजप्त मात्रा 

मं नमी हो ऄथाजत जहाँ पर विाजपात 500-700 

या आसस ेऄशधक शम0मी0 मं विाज पात होता हो 

वहाँ पर ककसान मडुअ की नसजरी करके 20-25 

कदनं बाद रोपाइ करनी चाशहए । सीधी बुवाइ 

की तुलना मं रोपाइ मं ऄशधक ईपज शलया जा 

सकता ह।ै साथ ही रोपा वाली फसल ऄशधक 

विाजपात की ऄवस्था मं जमीन पर शगरता नही 

ह।ै  1 हके्यटेयर रोपाइ के शलए 25 कफट लम्बा 

तथा 4 कफट चौड़ा का 4 बेड़ बनाना चाशहए तथा 

ईसके चारो तरफ नाली बनाना चाहीए नाली का 

जो शमट्टी हो वह बेड़ पर डानला चाशहए आसस े

बेड उँचा हा जाएगा । बेड़ की ऄच्छी तरह स े

गुड़ाइ करके शमट्टी को भुरभुरा बना लेना चाशहए 

साथ ही ईसके लगभग एक बेड़ मं एक कु0 सड़ी 

गोबर की खाद तथा 1 ककलो डी0ए0पी0 तथा 1 

ककलो पोटाि का व्यवहार करके ऄच्छी तरह स े

शमट्टी मं शमला दनेा चाशहए। आतनी ही मात्रा 

ईवजरक की प्रत्येक बेड़ मं व्यहार करना चाशहए 

बुवाइ के 20-22 कदन बाद शजस समय खेत मं 

ऄच्छी नमी हो तथा मौसम भी बहुत ऄशधक धुप 

वाली न हो आसकी शबचड़ा 20 x 15 या 25 x 15 

संटीमीटर पर 3-4 संटीमीटर तथा गहराइ मं 

करना चाशहए। दसूरा तरीका कीचड़ मं आतनी ही 

दरूी पर रोपाइ करन ेका ध्यान रह े कक खेत मं 

ऄशधक पानी नही जमा होना चशहए। 

कम्पोष्ट एवं रासायशनक खाद 

मडुअ की खेती के शलए गोबर की सड़ी हुयी खाद 

ऄशधक लाभदायक ह,ै क्ययाकक यह शमट्टी की 

भौशतक दिा मं सुधार लाकर शमट्टी मं जलधारण 

क्षमता का बढ़ाता ह,ै शजसस ेऄशधक कदनं तक 

खेत मं नमी बरकरार रहती ह ैआसके शलए बुवाइ 

या रोपाइ स े15-20 कदन पहल ेलगभग 8 से 10 

टन (ऄथाजत 10 टैक्यटर ट्राली) का 1 ह0े मं 

व्यवहार करना चाशहए वही रासायशनक खाद 

(50:30:20 एन. पी. के.) फासफोरस तथा 

पोटाि की सम्पूणज मात्रा तथा नत्रजन की अधी 

मात्रा का व्यवहार करना चाशहए तथा िेि बची 

नत्रजन की अधी मात्रा का व्यवहार प्रथम रोपाइ 

के 20-25 कदन बाद तथा िेि अधी मात्रा 40-

45 कदन बाद शनकाइ गुड़ाइ के बाद व्यवहार 

करना चाशहए ध्यान रह ेकक शमट्टी मं नमी हो तब 

भी डालना चाशहए। 
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जल प्रबन्द्धन 

मडुअ मुख्यतय खरीफ मं बुवाइ की जाती ह ैऄतः 

आसमं कोइ पानी की अवश्यक नही पड़ती ह ै

लेककन कसलं व फूल अन ेकी ऄवस्था मं 15-20 

कदनं तक विाजपात नही होन े की शस्थशत मं 

ऄशधक ईपज के शलए एक पानी की अवश्यकता 

पड़ती ह ै मडुअ खेत मं ऄशधक कदनं तक जल 

जमाव नहं होना चाशहए ऄथाजत पानी शनकास के 

नाली बनाना जरूरी ह।ै शजसस ेऄनावश्यक पानी 

बाहर शनकाला जा सके। 

खरपतवार शनयंत्रण 

खरपतवार का शनयंत्रण पौध े के शवकास के 

प्रारसिभक ऄवस्था मं ही कर दनेा चाशहए 

बुवाइ/रोपाइ के 20-22 कदनं खुरपी की सहायता 

स ेया डचहं स े गुड़ाइ करके खेत को खरपतवार 

मुक्त कर दनेा चाशहए दसूरी शनकाइ गुड़ाइ 40-

45 कदनं बाद करनी चाशहए। 

रोग 

मडुअ मं होन े वाले प्रमुख रोगो मं ब्लास्टर, 

सीडसिलग ब्लाआट, डाईनी शमसडउ तथा स्मट ह।ै 

ब्लास्ट 

यह पेररकुलेररया नामक कवक द्वारा फैलाया 

जाता ह।ै यह प्रायः जब पौधा 15-20 कदनं का 

होता ह ै तभी कदखाइ पड़ता ह।ै आसमं पिी का 

ईपरी शहस्सा पीला होकर घुलसन ेजैसा हो जाता 

ह।ै शजसस ेईपचार नही करन ेपर दाना हसका हो 

जाता ह।ै  

ईपचार  

बुवाइ से पहल ेथीरम नामक फफँूद नािी दवा 

2.5 ग्राम/ककलोग्राम बीज की दर स ेबीजोपचार 

करना चाशहए। रोग रोधी ककसमो का चयन जैस े

GPU- 2 सारदा, A- 404 अकद करना चाशहए। 

सीड सिलग ब्लाआट 

यह कोशचलं बोलस नामक कवक के द्वारा रोग 

फैलाया जाता ह।ै यह रोग प्रायः लगातार कइ 

कदनं तक विाजपात होन ेकी ऄवस्था मं कदखाइ 

पड़ता ह ैयह मडुअ के पूरे जीवन चक्र के दौरान 

कदखाइ पड़ता ह।ै यह पौध े के सम्पूणज भाग को 

प्रभाशवत करता ह।ै या पौध ेको गला दतेा ह।ै  

ईपचार 

बुअइ से पहल े शसरेसन या थीरम नामक 

फफँूदनािी दवा से 2.5 ककलो/ग्राम बीज की दर 

से ईपचार करना चाशहए। या फसल की ऄवस्था 

मं डाइथेन Z -78 का 0.2 % घोल का शछड़काव 

करना चाशहए।  

डाउनी शमसडीउ 

यह स्केलोरोप्थोरा मैक्रोस्पोरा नामक कवक के 

द्वारा रोग फैलाया जाता ह ैआस रोग मं पिी तन े

के चारो तरफ मुड़कर बन्द्द हो जाती ह।ै  

ईपचार 

खेत को खरपतवार मुक्त रखे। डाआथेन M - 45 

का 0.02% घोल का खडी फसल पर शछड़काव 

करं। 

कीट ब्याशधयाँ 

आसमं मुख्य रूप से तना छेदक, लाही, रटड्डा अकद 

प्रमुख कीट पौधं को नुकसान पहुचँत ेह।ं  

तना छेदक 
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यह कीट फसल के तनं को छेद दतेा ह ै शजसस े

पौध ेका बढवार रूक जाता ह ैआसके ईपचार के 

शलए डशेसस कीटनािी दव दो 2 शमली/लीटर या 

थायंडान 4% कड़ े (दानेदार दवा) लगभग 20 

ककलो/ह0े की दर से ब्यवहार करन ेस ेफसल की 

सुरक्षा की जा सकती ह।ै शबहार हयेरी कैटर 

पीलर एवं रटडडा के जो पशियं को चाटकर साफ 

कर दतेा ह ै केवल ईसका कड़ा वाला भाग वेन्द्स 

को छोड़कर पिी को चाट जाता ह।ै आसके शलए 

10% BHC लगभग 25-30 ककलो/ह0े की दर स े

शछड़काव करना चाशहए।  

लाही 

मोनोक्रोटोफोस या डशेसस को 1.5 शमली/लीटर 

पानी मं घोल बनाकर शछडकाव करना चाशहए। 

कटाइ एवं गहाइ 

फसल लगभग 120-125 कदनं मं पक्का तैयार हो 

जाती ह ंयह फसल के प्रमेद पर शनभजर करता ह।ै 

आसकी कटाइ दो ऄवस्था मं करनी चाशहए पहल े

बाली को कटाइ करनी चाशहए ईसके बाद जमीन 

की सतह स ेपौध ंकी कटाइ चारे के शलए करनी 

चाशहए। बाली का कटाइ के बाद 4-5 कदनं तक 

ऄच्छी तरह के सुखाकर डडंे से पीटकर या बैल या 

टै्रक्यटर से दानं को ऄलग कर लेना चाशहए।  

ईपज 

यकद उपर शलशखत वैज्ञाशनक पहलुओं को ध्यान मं 

रखकर आसकी खेती ककया जाय ेतो 20-25 कु./ह.े 

ईपज असानी स ेप्राप्त ककया जा सकता ह ैआसका 

भूसा तथा पुवाल बहुत ही पोिक युक्त चारा 

होता ह।ै आसको ककसान ऄच्छी तरह स े जमा 

करके रख सकत ेह ै।   

हाल के कुछ विं के मौसम मं बदलाव को दखेा 

जाय ेतो शजस तरह से विाजपात ऄररयशमत और 

ऄशनयंशत्रत हुइ ह ैऐसी पररशस्थशत मं हमारी खेती 

बहुत ऄशधक प्रभाशवत हुइ ह।ै ऄतः ऐसी 

पररशस्थशत मं जहा ँलगभग 90 प्रशतित तक विाज 

अधाररत खेती होती ह ैयकद सही तरीके से मूसय 

शनधाजरण व मूसय संवजधन के साथ आसको बढावा 

कदया जाय तो आसकी खेती भूखमरी पोिण, चारा 

व अर्जथक लाभ की दशृष्ट से राज्य के शलए काफी 

महत्वपूणज फसल हो सकती ह।ै 
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ठोस ऄपशिष्ट प्रबंधन: समस्याए,ं चुनौशतयां और समाधान 

शवकास कुमार गुप्ता, धीरज कुमार यादव एवं मनोज कुमार झाररया 

शवश्वशवद्यालय शिक्षण शवभाग, प्रक्षेत्र वाशनकी शवभाग,  

सरगुजा शवश्वशवद्यालय  

ऄशम्बकापुर-497001, छिीसगढ. 

 

प्रस्तावना 

स्वच्छ भारत शमिन के तहत सॉशलड वेस्ट 

मैनेजमंट के क्षेत्र मं ऄशम्बकापुर पूरे दिे मं रोल 

मॉडल के रूप मं ईभर कर सामने अया ह।ै 

प्रधानमंत्री की महत्वाकांक्षी योजना स्वच्छ भारत 

शमिन के ऄंतजगत ऄशम्बकापुर को एक शविेि 

पहचान शमली ह।ै शमिन के तहत शजला प्रिासन 

द्वारा िहर के कुछ वाडं मं सॉशलड वेस्ट मैनेजमंट 

के तहत कचरा शनपटान का काम िुरू ककया गया 

था। आसके तहत मशहलाओं के सिशक्तकरण का 

काम भी प्रिासन द्वारा ककया गया। एक विज के 

ऄन्द्दर आस योजना के तहत एस. एल. अर. एम. 

संटर का शनमाजण ककए जान े के साथ डोर टू डोर 

कचरा कलेक्यिन का भी काम िुरू कराया गया । 

प्रिासन द्वारा िुरू की आस योजना को लंगो का 

भरपूर सहयोग शमला। आसका पररणाम ऄब नजर 

अने लगा ह।ै  

आसके साथ ही "कचरा से गोसड" थीम के तहत 

कचरा ऄलग-ऄलग कर ईस स ेअय भी प्राप्त की 

जा रही ह।ै आस योजना को प्रदिे स्तर पर 

सरकार न ेभी सराहत े हुए आसे सभी शनगम मं 

रोल मॉडल के रूप मं ऄपनान ेके अदिे कदये ह।ै 

नगर शनगम द्वारा कचरा शनपटान के शलए जो 

काम ककया जा रहा हईैस े राष्ट्रीय स्तर पर 

पहचान शमलनी िुरू हो गइ ह ै। शनगम के डसिम्पग 

याडज को सेनेटरी पाकज  के रूप मं शवकशसत ककया 

जा रहा ह।ै आस योजना को राष्ट्रीय स्तर पर 

पहचान कदलाने के शलए शजला प्रिासन द्वारा 

शवशभन्न कायजक्रम अयोशजत ककये जा रह े ह।ै 

शजला प्रिासन द्वारा आस कायजक्रम को व्यापक 

स्वरूप दनेे के शलए कमर कस ली गइ ह।ै 

ऄशम्बकापुर सॉशलड वेस्ट मैनेजमंट पूरे दिे के 

शलए रोल मॉडल के रूप मं जाना जान ंलगा ह।ै 

पयाजवरण संरक्षण मुद्दो पर जब भी बात की जाती 

ह ैतो सवाजशधक चचाज वायु तथा जल प्रदिुण की 

होती ह ैआसमे संदहे नही की ओद्यौशगक शवकास 

और आसके साथ हमारी जीवन िैली मे अए 

ऄभुतपूवज पररवतजन ने पयाजवरण और प्रकृशत के 

मुल स्वरूप को बदल कदया ह ै । आस बदलाव का 

दषु्पररणाम हम लगभग प्रशतकदन झेल रह े ह।ै 

ग्लोबल वार्मिमग, ओजोन मे शछर, ऄम्लीय विाज, 

जलवायु पररवतजन ऄलशननो, कैटररना, 

ररटा,सुनामी आत्याकद पयाजवरण को क्षशत पहुचान े

की दषु्पररणाम ह।ै शनष्चय ही ओद्यौशगक 

गशतशवशधयो की शनरंतर ऄशनयशमत और 

ऄशनयशमत वृशध्द न े पयाजवरण के समक्ष एक 

गंभीर संकट खडा कर कदया ह ै।लेककन वायु और 

जल प्रदिुण के ऄलावा आक्कीसवी सदी के अरंभ मे 

पयाजवरण के सामने एक गंभीर चुनौशत खडी हुइ 

ह ैवह चुनौती ह ैठोस ऄपशिष्ट  प्रबंधन की, यह 

भी सच ह ैपयाजवरण और मानव स्वास्थ पर पड 

रह े आसके दषु्पररणामो को दखेते हुए भी आसके 

प्रशत वांशछत जागरूकता या आसके शनपटान के 
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प्रशत अवष्यक संवेदनिीलता का ऄभाव साफ 

तौर पर दखंा जा सकता ह।ै 

ऄपशिष्ट  

ऄपशिष्ट पदाथो से तात्पयज ईन पदाथो स ेह ैशजन्द्ह े

ईपयोग के पष्चात ऄनुपयोगी मानकर फंक कदया 

जाता ह ै। आसमे एक और मानव द्वारा ईपयोग मे 

लाए जान े वाले पदाथज जैसे - कागज, कपडा, 

प्लाशस्टक, काच, रबड, अकद ह ै तो दसुरे तरफ 

ईद्योग स ेशनस्ताररत तरल व ठोस ऄपशिष्ट । 

ठोस ऄपशिष्ट 

ककसी भी कायज के संपादन के पश्चात बचा हुअ 

ठोस पदाथज शजसका तुरंत या भशवष्य मे कोआ 

साथजक ईपयोग नही रह जाता ह ै ठोस ऄपशिष्ट 

कहलाता ह ैये ठोस ऄपशिष्ट मात्र फेके जाने पर 

अकार मे बडे और ऄशधक मात्रा मे होन ेके कारण 

भूशम का ऄशधकांि भाग ईपयोग कर लेते ह ैआस 

कारण भूशम का वह शहस्सा ईपयोग योग्य नही 

रह जाता तथा आसमे स ेबदबू अती ह ैऔर अस - 

पास का वातावरण प्रदशुित हो जाता ह ै। 

ठोस ऄपशिष्ट का वगीकरण 

ठोस ऄपशिष्ट की प्रकृशत एवं आनके ईत्पन्न होन े

वाल ेस्त्रोतो के अधार आन्द्ह े शवशभन्न िेशणयो मे 

बाटा जा सकता ह।ै 

ठोस ऄपशिष्ट की तीन प्रमुख िेशणया ह:ै 

(1) नगरीय ठोस ऄपशिष्ट  

(2) जीव शचककत्सा ऄपशिष्ट  

(3) ओद्यौशगक ऄपशिष्ट 

नगरीय ठोस ऄपशिष्ट  

घरो, होटलो, व्यवसाशयक प्रशतष्ठानो अकद मे 

शनत्य कक्रया कलापो के कारण ईत्पन्न होन ेवाला 

ऄपशिष्ट नगरीय ठोस ऄपशिष्ट कहलाता ह ै

ईदाहरण -पुरान ेऄखबार, कागज गिे के शडब्बे, 

काँच, प्लाशस्टक की बोतले आत्याकद।वही सब्जी 

मण्डीयो से सब्जीयो के शछसके, सडी गली 

सब्जीया अकद, ऄपशिष्ट के रूप मे ईत्पन्न होत ेह।ै 

जीव शचककत्सा ऄपशिष्ट 

शचककत्सा इकाइयो जैसे ऄस्पताल, नर्जसग होम, 

क्यलीशनक, पैथोलौजी, ब्लड बैक, पि ु शचककत्सा 

तथा प्रजनन संस्था, आत्याकद से शनकलन े वाल े

शचककत्सीय ऄपशिष्ट जीव शचककत्सा ऄपशिष्ट 

कहलात े ह ै यह संक्रामक होत े ह ै ऄतः आनका 

शनपटान ऄत्यंत अवश्यक ह ै। 

ओद्यौशगक ऄपशिष्ट 

शवशभन्न औद्यौशगक प्रकक्रयाओ स े बडी मात्रा मे 

ठोस ऄपशिष्ट ईत्पन्न होता ह ै आनमे स े कुछ 

ऄपशिष्ट साधारण प्रकृशत के तथा पयाजवरण पर 

आनका कोइ शविेि हाशनकारक प्रभाव नही 

पडता। ये ऄपररसंकटमय ऄपशिष्ट कहलात े ह ै

किकन्द्त ु कुछ ठोस ऄपशिष्ट शजनमे हाशनकारक 

रसायनो की ईपशस्थती की संभावना रहती ह ैजो 

पयाजवरण पर हाशनकारक प्रभाव डालते ह ै

पररसंकटमय ऄपशिष्ट कहलात ेह ै। 

समस्या 

वतजमान मे हो रह ेिहरीकरण की वजह स ेभारत 

मं कचरा प्रबंधन एक बड़ी समस्या के रूप मं 

प्रकट हुअ ह।ै िहरं के अस पास कचरं का 

पहाड़ आकट्ढा होना अम बात हो गइ ह।ै आनकी 

मात्रा कदन प्रशतकदन बढती जा रही ह ै । दिे मं 

प्रशतकदन औसतन 1 लाख 60 हजार शमरट्रक टन 

कचरा ईत्पन्न हो रहा ह ै । िहरं मं कचरा एक 

गंभीर समस्या ह,ै चाह े वह आलेक्यट्राशनक, 

मेडीकल, घरेलू, औद्योशगक या प्लाशस्टक कचरा 

हो । ऄंशबकापुर मे आस समय गंभीर समस्याओं मं 

घरेल ूशजसमे प्रमुख्तः प्लाशस्टक कचरे की समस्या 

ह।ैआस कचरे के शनपटान के शलए ईशचत शनगरानी 

व्यवस्था नहं होन े के कारण जन स्वास््य और 

पयाजवरण के शलए बड़ा खतरा ईत्पन्न हो गया ह।ै 
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सामान्द्यतः यह दखेा गया ह ैकक इ-कचरे को गैर-

कानूनी तरीके स ेजला कर नष्ट ककया जाता ह ैआस 

प्रकक्रया मं डायोशक्यसन और फ्युरॉन जैस ेरसायन 

शनकलत ेह।ं असेशनक और एस्बेस्टस की मौजूदगी 

स ेडायोशक्यसन का शनमाजण ऄशधक मात्रा मं होन े

लगता ह ैशजस ेकंसर का कारक माना गया ह।ै इ-

कचराके ऄतजगंत आलेक्यट्राशनक सामान, शखलौन,े 

सेलफोन, मेशडकल ईपकरण, शवद्युत व 

आलेक्यट्राशनक औजार और अआ-टी ईपकरण 

िाशमल ह।ं प्लाशस्टक कचरा नाशलयं और 

सीवरेज व्यवस्था को ठप कर दतेा ह,ै आतना ही 

नहं नकदयं मं िी आनकी वजह स े बहाव पर 

ऄसर पड़ता ह ै और पानी के दशूित होन े स े

मछशलयं की मौत तक हो जाती ह,ै आतना ही 

नही कूड़ ेके ढेर पर पड़ी प्लाशस्टक की थैशलयं को 

खाकर अवारा पिुओं की भी बड़ी तादाद मं मौत े

हो रही ह।ं आसके ऄशतररक्त म`दा ईवजरता एवं 

म`दा स्वास््य मं भी दषु्पररणाम कदखाइ द ेरहा ह ै

पररणामस्वरूप म`दा सूक्ष्मजीवं मं बुरा ऄसर हो 

रहा ह ै शजसस े खा| जाल एवं खा| ि`खंला भी 

प्रभाशवत हो रही ह ै शजसस े पाररशस्थतीकीय 

सतंुलन शबगड रहा ह।ै 

चुनौशतया ँ

िहरं मं ईत्पन्न होन ेवाला कचरा प्राणी स्वास््य 

एवं पयाजवरण के शलए एक बड़ी चुनौशत बना हुअ 

ह।ै कचरे स ेररसनेवालाशविैला रसायन भूशम,हवा 

और पानी को दशूित कर रहा ह ै शजसस े वहा ं

शनवास करन े वाले मानव तथा जंव जंतुओ मे 

ऄनेक गंभीर शबमाररया जन्द्म ले रही ह।ै मानव मे 

आनस ेईत्पन्न होन ेवाली बीमाररया जैसे मलेररया, 

टीबी, दमा और चमज रोगं प्रमुख ह।ै एक ऄनुमान 

के ऄनुसार 2030 तक भारत की अधी अबादी 

िहरी क्षेत्रं मं रह रही होगं। तेजी स ेहो रह ेआस 

िहरीकरण से जलापुर्जत, मल-जल व्ययन, िहरी 

कचरे के शनपटान, खुले भू-पररदषृ्य स्थलं का 

ऄभाव, वायु एवं जल-प्रदिुण, सावजजशनक 

पररवहन और ऄन्द्य समस्याऍ पहल े ही गम्भीर 

रूप ले चुकी ह।ं पयाजवरण की समस्याओं मं स े

ऄशधकतर की ईत्पशि िहरं के ऄशनयोशजत 

शवकास के कारण हुइ ह,ै शजसके पररणामस्वरूप 

भुशम और जल-संसाधन का ऄत्यशधक दोहन होता 

ह।ै कइ बार, आस मुद्द ेपर सवज-सम्मशत भी नही 

बन पाती ह ै कक कौन सी चुनौशतयॉ ऄशधक 

महत्वपुणज ह ं शजनका समाधान करन े की 

अवष्यकता ह।ै ऄतः यह ऄत्यन्द्त अवष्यक ह ैकक 

भारत के िहरी पयाजवरण की गम्भीर चुनौशतयं 

को समझा जाए और ईनके अनुभशवक साक्ष्य की 

पहचान की जाए ताकक नीशत-शनमाजता ईनकी 

जॉच कर ईशचत कायजवाही एवं कदम ईठाया जा 

सकं । 

ऄपशिष्ट प्रबंधन 

िहरं मं ऄपशिष्ट प्रबंधन शनम्न प्रकार स े ककया 

जा सकता ह ै

(1) संग्रहण  

(2) शनस्तारण  

(3) पुनःप्राशप्त  

संग्रहण  

ठोस ऄपशिष्ट के शनस्तारण की मुख्य समस्या आन 

ऄपशिष्टो का संग्रहण ह ै क्ययोकक प्रत्येक व्यशक्त 

प्रशतकदन कुछ न कुछ ठोस ऄपशिष्ट ईत्पन्न करता 

ह ैआसका संग्रहण बडे वाहनो के द्वारा ककया जाता 

ह ैऄपशिष्टो का संग्रहण ऄच्छे व कम खचज मे हो 

आसके शलए नये - नय ेसुझाव कदये गये ह।ै 

ऄपशिष्ट चक्की  

आसमे ऄपशिष्टो को पीस कदया जाता ह ै शजनस े

आनकी मात्रा कम हो जाती ह ैऔर यह असानी स े

संग्रहण हो जात ेह।ै 

वातीय नशलया 
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आस ऄपशिष्टो को घर मे ही पीस शलया जाता ह ै

और भमूीगत लाआनो द्वारा आन्द्ह ेखंच शलया जाता 

ह ै। 

स्थानांतरण केन्द्र  

िहरं के बाहर स्थानातरण केन्द्र बनाय ेजात ेह ै

और ट्रको द्वारा ऄपशिष्ट का संग्रहण ककया जाता 

ह ैकफर आन्द्ह े शनस्तारण स्थान पर ले जाकर डाल 

कदया जाता ह।ै 

शनस्तारण 

ठोस ऄपशिष्ट  को संग्रशहत करन ेके पष्चात आनका 

शनस्तारण ककया जाता ह ै समान्द्यतः शनस्तारण 

खुले स्थानो मे ही ककया जाता ह ैलेककन वतजमान 

मे सुरशक्षत ईपाय सैनेटरी लैण्डकफसस ह ै । यह 

एक प्रकार का ठोस ऄपशिष्ट  का जैशवक ईपचार 

ह ै। 

भस्मीकरण 

भस्मीकरण एक शनपटान शवशध ह ैशजसमं ऄपशिष्ट  

पदाथज का दहन िाशमल ह।ै भस्मीकरण और ऄन्द्य 

ईच्च तापमान ऄपशिष्ट  ईपचार प्रणाशलयं मं 

कभी-कभी  ईष्ण ईपचार के रूप मं वर्जणत ह।ै 

भस्मीकरण ऄपशिष्ट  पदाथज को ताप, गैस, भाप 

और राख मं पररवर्जतत करत ेह।ै भस्मीकरण दोनं 

ही पैमान ं पर ककया जाता ह।ै छोटे पैमान े पर 

व्यशक्तयं द्वारा और बड़ ेपैमान ंपर ईद्योग द्वारा 

ककया जाता ह।ै आसका प्रयोग तरल ठोस और 

गैसीय ऄपशिष्ट  के शनपटान के शलए ककया जाता 

ह।ै आस े खतरनाक कचरा जैस-ेजैशवक ऄपशिष्ट  

शनपटान ेके शलए एक व्याहाररक पध्दशत के रूप मं 

मान्द्यता प्राप्त ह।ै गैसीय प्रदिूकं के ईत्सगज के 

कारण भस्मीकरण ऄपशिष्ट  शनपटान की एक 

शववादास्पद पध्दशत ह।ै  

भस्मीकरण जापान जैस ेदिें मं ज्यादा प्रचशलत 

ह ै। क्ययंकक आसमं कम भूशम की जरूरत पड़ती ह।ै 

और आन सुशवधाओं कं लैडकफल के शजतन ेक्षेत्र की 

नहं होती ऄपशिष्ट  से उजाज या  उजाज कचरे स े

मोटे तौर पर ईन सुशवधाओं को कहा जाता ह।ै 

जो एक भट्ठी या बायलर मं ऄपशिष्ट  जलाकर 

गमी,भाप और शबजली ईत्पन्न करत े ह।ै 

भस्मीकरण मं दहन सही नही होता और 

भस्मीकरण ढेर के गैसीय ईत्सगज मं सूक्ष्म प्रदिूकं 

के बारं मं सिचता प्रकट की गइ ह।ै शविेि सिचता 

कुछ ऄशधक दीघजस्थायी ऄवयवं पर कंकरत 

ह,ैजैसे-डॉयोशक्यसन जो भस्मीकरण यंत्र मं ही 

शवकशसत हो सकता ह,ै और शजसका शबसकुल 

असपास के क्षेत्र पर गंभीर पयाजवरणीय पररणाम 

हो सकता ह।ै   

कतरन  

आस शवशध मे ऄपशिष्ट  को छोटे - छोटे टुकडो मे 

कर शलया जाता ह ैकफर ईसे भूमी मे फैला कदया 

जाता ह ैयह शवशध ऄच्छी कारगर ह ैबहुत सी 

जगह मे ईपयोग ककया जाता ह।ै 

ताप ऄपघटन  

आस शवशध मे ऄपशिष्टो को ऑशक्यसजन की 

ऄनुपशस्थशत मे जलाया जाता ह ै । आसमे 

ज्वलनिील गैस तथा चारकोल का ईपयोग 

जलान ेके शलये ककया जाता ह ैआस प्रकक्रया मे ठोस 

ऄपशिष्ट का अयतन कम होता ह ै साथ ही 

शनिशचत ऄंशतम ईत्पाद भी प्राप्त होता ह ै। 

पुनः प्राशप्त 

आन ऄपशिष्ट से संसाधनं को या ककसी भी मूसय 

की चीज को शनकलना पुनचजक्रण के नाम से जाना 

जाता ह,ं शजसका ऄथज होता ह,ै पुनः शमलना या 

सामग्री का पुनः प्रयोग बहुत सारे तरीके ह,ै 

शजसस ेऄपशिष्ट पदाथज का पुननजवीनीकरण होता 

ह।ै कच्चा मॉल शनकाला जा सकता ह,ै और पुनः 

प्रक्रम ककया जाता ह,ै या ऄपशिष्ट की कैलोरी 

सामग्री शबजली मं पररवर्जतत की जा सकती ह।ै 
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पुनजनवीनीकरण के नए तरीके रोज आजाद हो रह े

ह,ै और नीच ेसंशक्षप्त मीन शलखे ह।ं 

भौशतक पुनःपररष्करण 

आस्पात ऄविेि पुनचजक्रण के शलए छाँटे गए और 

रोजाना ऄपशिष्ट पदाथं का पुनः प्रयोग करन ेका 

संदर्जभत ह,ै जैस ेकी खाली पेय के पात्र आन्द्ह ंआकट्ठा 

ककया जाता ह,ै और सामान िेशणयं मं छानता 

जाता ह,ै ताकक कच्चा माल शजसस े यह वस्तुऍ 

बनी ह,ै नइ वस्तुओं मं पुनः प्रक्रम ककया जा सके, 

पुनचजक्रण सामग्री अम ऄपशिष्ट से आसके शलए 

समर्जपत कचरापशतयं और संग्रह वाहनं के 

माध्यम स े जमा ककया जा सकता ह,ै या सीध े

शमशित ऄपशिष्ट धाराओं सं छाँटा जा सकता ह।ै  

पुननजवीनीकरण के शलए सबस े अम ईभोक्ता 

ईत्पादं मं एसयुमीशनयम पेय के शडब्बे, आस्पात 

भोजन और एयरंसोल के शडब्बे, बंतले, कांच की 

बोतल,ं गिे के शडब्बे, ऄखबार पशत्रकाऍ और 

गिा िाशमल ह।ं 

प्लाशस्टक के ऄन्द्य प्रकार पी. वी. सी. और 

पी.एस. दखंे राल पहचान कोड भी पुनचकक्रत 

होत ेह।ै हालाकक यह सामान्द्यतः एकत्र नही ककए 

जात े य े वस्तुए ंसामान्द्यतः ककसी एक तरीके के 

धातु स ेबनी होती ह ैआसशलए आन्द्ह ंपुनचकक्रत कर 

के नयी वस्तु तैयार करन े मं ऄसानी होती ह।ै 

जरटल ईत्पादं जैस े कम्प्युटर और आलेक्यट्राशनक 

ईपकरणं का पुनचक्रण ऄशधक करठन ह,ै क्ययोकक 

आन्द्ह ंऄलग करना पड़ता ह ैऔर आनका शनराकरण 

करना पड़ता ह।ै 

जैशवक पुनःपररष्करण 

एक सकक्रय खाद का ढेर प्राकृशतक ऄपशिष्ट  

पदाथज जो बनावट स ेऄवयव से सम्बशन्द्धत ह ैजैस े

पौध ेकी सामग्री, बचा हुअ भोजन और कागज 

ईत्पादन, ईनको जैशवक खाद और पाचन 

प्रकक्रयाओं का ईपयोग कर ऄवयव सम्बशन्द्धत 

पदाथज शवघरटत करके पुननजवीनीकरण ककया जा 

सकता ह ै । पररणामी काबजशनक पदाथज का 

पुननजवीनीकरण करके ईन्द्ह ेगीली घास या खाद 

का रूप कदया जाता ह ैजो अगे खेती या परर–श्य 

के अते ह ै आसके साथ ही आस प्रकक्रया से जो 

ऄपशिष्ट  गैसे जैस ेमीथेन शनकलती ह ंईस ेजमा 

करके शवघुत बनाइ जा सकती ह ै ऄपशिष्ट  

प्रबन्द्धन मे जैशवक प्रसंकरण का आरादा काबजशनक 

पदाथज के ऄपघटन प्राकृशतक प्रकक्रया की गशत को 

बढ़ाना और शनयंशत्रत करना होता ह।ै  

खाद बनाने और पाचन शवशधयं और तकशनको के 

कइ प्रकार ह ैशजनकी शभन्न जरटलता,सरल घरेल ु

खाद के ढेरो से लेकर, घरेलु शमशित औधोशगक 

पैमान े के बंद बतजन पाचन तक दखेे यांशत्रक 

जैशवक ईपचार जैशवक शवघटन ऐरोशबक या 

ऄनेरोशबक के रूप मे शवभेकदत तरीके ह ैहालांकक 

आन दोनो का एक शमशित तरीका भी मौजूद ह ै। 

खाद बनन े के माध्यम से ऄपशिष्ट  प्रबंधन का 

एक ईदाहरण ह ैटोरंटो, कनाडा का प्रोगाम जहॉ 

घर के जैशवक कचरे को जैसे रसोइ घर के ऄविेि 

और पौधे के टुकड़ े ऄलग बतजन मे जमा ककया 

जाता ह ैऔर ईसकी खाद बनाइ जाती ह ै। 

अज प्रिासन तथा लोगो कक जागरूकता एवं 

सहयोग कक वजह से ऄशम्बकापुर एक स्वच्छ 

िहर के रोल मॉड़ल के रूप मं भारत ही नहं 

ऄशपत ुपूरे शवष्व मे ख्याशत पा चुका ह।ै 

ठोस एवं तरल संसाधन प्रबंधन 

जैशवक कचरा 

आसके ऄंतगजत सब्जी के कचरे, ईद्यान के कचरे 

जैस-े सूखे व हरे पशियां, घांस, झाशड़या, छाल, 

जड़ े सूखे व ताजा फूल, ऄण्ड े के शछसके, 

मांसाहारी ऄपशिष्ट, बचा खराब भोजन, सूखे 

फूल, फलं के शछलकं, बीज, केल े का पिा, 

ईपयोग की हुइ चाय पिी, नाररयल के शछसके, 
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गरी व कच्चा नाररयल, रूइ, लकड़ी, ऄनाज, अकद 

सशम्मशलत ह।ै ऄंशबकापुर मं आसका संग्रहण हरा 

डब्बा मं ककया जाता ह ैतथा ईस ेठोस एवं तरल 

संसाधन प्रबंधन केन्द्र मं ले जाकर ईशचत शनदान 

ककया जाता ह।ै 

ऄजैशवक कचरा 

आसके ऄंतगजत कागज, गिा, प्लाशस्टक कवर व 

बैग, चाकलेट कवर, कांच, धातु पदाथज, रबड़, 

बोतल (कांच व प्लाशस्टक), कपड़ा, चप्पल, 

शवधुत तार, आलेक्यटाशनक पदाथज, सीडी/डीवीडी, 

टेबल कवर, सेनेटरी व कास्मेरटक पदाथज, कंटेनर, 

बैट्री, बसव, टू्डब राड, अकद सशम्मशलत ह।ै आसका 

संग्रहण लाल शडब्बा मं ककया जाता ह ैव प्रबंधन 

केन्द्र मं एक।त्रत कर शनपटान ककया जाता ह।ै 

समाधान 

िहरं मं ईत्पन्न हो रह े शवशभन्न जैशवक व 

ऄजैशवक कचरो की समास्या स े शनपटन े के शलए 

समाज को एक क्रम मे साथ अने की अवष्यकता 

ह।ै शजसके शलए ईन्द्ह ेजागरूक ककया जाऐ, शिक्षा 

दी जाऐ साथ ही साथ ईन्द्ह े ऄपन े नैशतक व 

मौशलक शजम्मेदारी स ेभी ऄवगत कराया जाऐ 

तब जाकर ही यह प्रयास साथजक और सफल हो 

सकता ह।ै 

आस कदिा मं ऄंशबकापुर बहुत ही सराहनीय 

प्रयास कर रहा ह ै(शचत्र 1) तथा वतजमान मे यहा ं

पर कुल ऄट्ठारह केन्द्र कायजरत ह ै(ताशलका 1) जो 

कक ऄपशिष्ट पदाथो के शनस्तारण के कायज की ओर 

ऄग्रसर ह ै शजसके कारण यह दिे के िेष्ठ अठ 

केन्द्रं मं से एक ह ै। 

ताशलका 1: ऄंशबकापुर मं कायजिील ठोस एवं तरल संसाधन प्रबंधन केन्द्रं का पररदषृ्य 

संटर का नाम/स्थान संख्या (एस.एल.अर.एम.) 

पुराना बस स्टैण्ड 2 

खरटक पारा 1 

दवेीगंज रोड़ 1 

घुटरा पारा 1 

मैररन ड्राआव डी.सी.  1 

खालपारा 1 

ठनगनपारा 1 

गंगापुर 1 

नवापारा 1 

मुशक्तपारा 1 

बलरामपारा 1 

गोधनपुर 1 

केनाबांध 1 

दरीपारा 1 

मशणपुर 1 

नया बस स्टैण्ड़ 1 
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शचत्र 1: ऄंशबकापुर िहर मं ऄपशिष्ट प्रबंधन 
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New vista in forest management 
 

S. Suresh Ramanan 

College of Forestry,  

Kerala Agricultural University, Kerala 

 

Management‟ literally means dealing with 

or controlling. From time management to 

stress management, this word had become 

a household word in India. Similarly, 

forest management has always been a 

crucial as well as animportant aspect in 

forestry. Many foresters had contributed 

for this branch of forestry. Starting from 

the stand management operations such as 

thinning, pruning etc. to final felling all are 

part of forest management plan. However, 

a prudent silviculturist or a forester should 

carefully deploy all these operations in a 

sequential manner and in a perfect timing 

to meet the stand management objectives. 

It is not a simple task to plan and assign all 

these activities in a timely manner. To 

surprise research on forest management in 

India especially on production forestry has 

reduced to agreater extent. Since the 

implementation national forest policy, 

1988 and Forest Conservation Act, 1980, 

our natural forest has not been disturbed or 

ventured. 

With increasing in the forest area from 

year to year which is currently 21.34 % 

(70.17 million ha) of the total geographical 

area of the country (FSI, 2015). It is 

absolutely a good notion in achieving the 

33% forest cover. However, the increasing 

demographic pressure on the land stress 

needs for alternative management. 

Globally countries do have changed their 

ways and means in themanagement 

offorest. For instance, a book on National 

Forest Inventories: Contributions to Forest 

Biodiversity Assessments does state about 

the various ways of forest management in 

different parts of the world (Chiriciet al., 

2011). Without much focusing on the 

content, let me hit on the objective. It is 

well known that the remote sensing and 

geographic information system in form of 

optical remote sensing, thermal remote 

sensing, LiDAR, Microwave remote 

sensing etc. has revolutionized the 

managerial aspect of Indian forests. The 

biennial forest survey reports or the real 

time forest fire monitoring system in India 

are some of the daring results that were 

achieved because of the adoption of new 

technology (Jhaet al., 2016). 

Evidently, it seems that everything is in 

order but it is not so. The above works are 

purely an output of research phase that has 

implemented. There is alot of father steps 

to go. Every forester in the country should 

have some fundamental knowledge of 

these developments for better 

management. Fortunately, the 

developments in the field of forest 

management have not stopped with this. 

The complicated questions on resource 

allotment, wildlife habitat management are 

answered with some mathematical and 

computer tools. The concept of linear 

programming can be the apt solution in 

achieving the sustainability in production. 

Eventhough this concept is 70 years old it 

has not reached our Forester and 

departmental forest management plan, 

apart from few research papers (Varmaet 

al., 2000). The intention is of this article is 

to show the Vista rather detailing it. The 

concept of growth and yield modelling has 

developed to theunprecedented 

imagination but in theIndiancontext, only 

research institute like HFRI, IFGTB, TFRI 
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are utilizing it and it has not reached the 

academia and policy makers.  

Further, the advancement in linear 

programming has extended to mixed 

integer programming, goal programming. 

Binary search method, heuristic methods 

are deployed in forest management in 

developed countries. To our astonishment, 

there are forest management software‟s 

such as Spectrum, Habplan, Magis, 

Tigermoth and much more which are 

nothing but a mere extension of the 

concept with few computer coding. Hence 

this thing will not be challenging arena 

only if we foresters are read embrace the 

advancement. Forest departments are still 

struggling to incorporate the latest tools in 

our policy decision which depend on many 

factors. Still, foresters of India should not 

remain idle. At each step and move let us 

be towards the pinnacle of development. 
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Mushroom collection from sal forests as livelihood option of tribal people 

in Achanakmar-Amarkantak biosphere reserve 
 

R. K. Verma, Rajesh Kumar Mishra and N. Roychoudhury 
 

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

Jabalpur – 482021, Madhya Pradesh, India 

 

Chhattisgarh state is well known for the 

largest forest area and tribal population in 

India. The tribal have a very close linkage 

                   Astrareous hygrometricus 

 

with their forest habitat and familiar with a 

number of biological species. There are 27 

communities of primitive tribes mostly 

confined in and around the Achankamar-

Amarkantak Biosphere Reserve. These 

aborigine people have developed 

pharmacopoeia using flora and fauna and 

recognized a variety of mushroom as a 

food and medicine. The forests of 

Achankamar-Amarkantak Biosphere 

Reserve creates a most congenial 

atmosphere for occurrence several micro, 

macro flora and fauna, having 

                              Russula emetic 

 

a numbers of edible and medicinal 

mushrooms which have parental of 

providing alternatives for food and 

medicine. Since Achankamar-Amarkantak 

Biosphere Reserve is rich in vascular 

plants particularly tree species, therefore 

mushroom has become major component 

of the forest ecosystem and have important 

contributions to ecosystem functioning. 

During the systematic approach, to 

catalogue the indigenous mushrooms  
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diversity in Achankamar-Amarkantak 

Biosphere Reserve,  numbers of edible and  

Termitomcyces heimii 

 

medicinal mushroom species have been 

recorded, which are more nutritious, with 

better taste and safer without pesticide 

residues. The common edible and 

palatable mushrooms that are found in 

Achankamar-Amarkantak Biosphere 

Reserve are : Astrareous hygrometricus, 

Russula emetica and Termitomcyces heimii 

(Fig. 1). Tribal people collect these 

mushrooms from sal forest areas for self 

consumption and sale in local village, 

town and cities to earn money. This 

practice is mostly done during rainy 

season of the year. 
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Know your biodiversity 
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Anser indicus 

 
 

Anser indicus is commonly known as Bar- 

Headed Goose or Indian Goose. It belongs 

to order Anseriformes and family 

Anatidae. The Goose is medium to large in 

size, with striking black and white pattern 

on its head and thus attains its common 

name because of this pattern. Bills are 

yellow in color and tip is black, cutting 

edges nearly straight and indentations only 

visible near front of bill. Two bars seen on 

head and neck and the above portion are 

ash-grey in color. They have grey bodies, 

with orange legs. They weigh between 2 to 

3 Kg with wing span between 140 and 160 

cm, and are between 68 and 78 cm in 

length. Sexes are almost looking alike and 

they are endothermic. Bar-headed geese 

have a basal metabolic rate of 756 cubic 

centimeters of oxygen per hour.  

These birds usually breed in Central Asia 

have a breeding range that stretches from 

Mongolia in southern region through 

Russia and Western China to Tibet and as 

far west as Kyrgyzstan and then arrive in 

India and Bangladesh towards end of 

October and leaves in March. 

Approximately 25% of the global 

population of bar-headed geese migrates in 

winter on the southern Tibetan-Qinghai 

Plateau. These geese can be found from 

lower to higher elevation of 4,000 to 6,000 

meters above sea level. They are habitants 

of mountain grasslands or savanna and 

tend to use freshwater rivers, marshes, 

lakes, ponds and streams that are around 

elevations. In Himachal Pradesh these bar-

headed goose is reported in massive 

numbers in wetland areas of Pong Dam, 

Kangra, with reaching more than 10,000 in 

winters. 

 These are seasonal breeders and exhibit a 

monogamous mating system, where males 

pair with one single female for several 

years. But, sometimes when population is 

biased towards females a polygynous 

system is also prevalent among these geese 

and they adopt for a monogamous pairing 

may be joined by multiple secondary 

females. These secondary females also 

breed with the male of the pair. Because 

they breed in large colonies, females 

defend their nests from socially lower 

females that may be using brood 

parasitism to increase the likely hood of 

their offspring's survival. 

Bar-headed geese typically breed annually 

during the spring season. They typically 

lay 3 to 8 eggs on an average. After 28 to 

30 days the goslings hatch. They then 

fledge by 55 to 60 days, and reach sexual 

maturity at 3 years of age. They have a life 

span of approximately 20 years. They lay 

their eggs in ground nests at high 

elevations in the highland marshes and 
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lakes. These geese use bi-parental care 

when raising young and are more alert and 

defensive when in the presence of their 

goslings. This species like typical to most 

in the order Anseriformes is that they are a 

social species migrating in family groups 

or large colonies. They are very motile 

migrating twice a year over the Himalaya 

Mountains to and from their breeding 

grounds on the Tibetan-Qinghai Plateau. 

They migrate in "V"-formations or 

variations of it. They use vocal 

communications and visual cues to 

maintain their spacing while flying in 

these formations. This also assists them in 

staying in closely related family groups as 

they move from traditional feeding and 

breeding areas. They can also see in the 

ultraviolet spectrum of light.  

Bar-headed geese are herbivores and 

generally feed on the highland grasses 

surrounding their lakes and streams where 

they nest. These can be found eating on 

agricultural crops such as corn, wheat, 

barley, leaves, roots and tubers, seeds, 

grains and rice. In case of non availability 

of herbaceous food  they prefer fish and 

insects. 

Unfortunately, there are many predators 

that have eyes on these bar-headed geese, 

from the air the bar-headed geese are prey 

for sea eagles, golden eagles crows and 

raven. On the ground the geese are preyed 

upon by red foxes. Some of the 

adaptations the geese have developed are 

the ability to survive at high altitudes. This 

limits the amount of ground predators that 

can reach them. They can survive at high 

altitudes because they have a higher 

density of capillaries that are spaced closer 

together this allows them to deliver more 

oxygen to their muscles, in particular their 

flight muscles adaptation is that these 

geese tend to live in large colonies or 

smaller family groups which enhance 

predator detection.   

These birds are also carriers of the H5N1 

virus and are capable of passing the virus 

to humans and other animals as well. Bar-

headed geese were one of the first species 

to show signs of the H5N1 (Bird Flu) 

virus. In addition to carrying the virus the 

geese are also pests to the local villagers. 

Since they feed on the wheat, rice, and 

other crops around their roosting areas, 

they can cause damage to farm fields. In 

advantage they assist in the dispersal of 

grass seeds they eat throughout the 

year. These geese plays important role in 

ecotourism especially in wetland areas   

during their migrations.  

Bar-headed geese are listed on the IUCN 

Red List as Least Concerned. The reason 

that this species is yet under Least Concern 

is that this species has an extremely large 

range, and hence does not approach the 

thresholds for Vulnerable under the range 

size criterion. Despite the fact that the 

population tend appears to be decreasing 

due to disturbance in their habitat, 

predation, hunting and pleasures of 

humans and there is need to look after for 

these bar-headed geese as they are 

migratory birds and due to excessive 

human interference they can be come 

under threatened category. 

 

Mimusops elengi 

  
 

Mimusops elengi is commonly known as 

Bullet-Wood Tree, Brazilian Milk tree, 
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Spanish Cherry and Tanjong tree.  It 

belongs to Order Ericales and Family 

Sapotaceae.  It is considered as a sacred 

plant among Hindus and has obtained 

important place in religious texts and in 

ancient Sanskrit Literature. The plant has 

made important contribution in the field of 

science since ancient times due to its large 

number of medicinal properties. 

Brazilian Milk Tree occurs naturally from 

India to Myanmar and the Malay 

Peninsula and also in some Pacific islands. 

In India it is found in Northwestern 

Himalayas, Eastern Ghats, Western Ghats, 

Indo-Gangetic plains and Outlying Islands. 

It is commonly seen in the hotter parts of 

India and commonly planted in public and 

private gardens and in courtyards of 

temples. In Himachal Pradesh the plant 

was reported in the courtyard of famous 

Jawalmukhi temple present in Kangra 

District. 

It is a very large ornamental glabrous tree 

which can attain heights up to 12-18 m, 

with compact leafy crown with short and 

erect trunk. Bark can be smooth or rough, 

dark-grey in color. Stems are cylindrical in 

shape. Leaves alternate, broadly ovate or 

elliptic, entire or slightly wavy, shining. 

These leaves usually crowded at the end of 

branchlets. Flowers are star shaped, white 

or creamish white in color, and have 

fragrance. Corolla is longer than the calyx. 

Petals or lobes are 16-24 in number. The 

inner series consists of 8 petals and outer 

lobes are 16 in number. Stamens are 8 in 

number, opposite to the inner series of the 

petals. Its filament is short and glabrous. 

Ovary is silky-pubescent; style is grooved 

and slightly longer than corolla. Fruit is a 

berry, 2.5-4 cm long, ovoid, yellow or 

orange in color when young and reddish 

brown in color when ripe. Seeds are 

solitary or 2 in number, ovoid, 

compressed, brown and shining. Flowering 

and fruiting is seen in the months of 

January to February. 

The every part of Brazilian Milk Tree has 

several economic and ethno-botanical 

uses. Its roots are sweet or sour in taste, 

diuretic and good for gonorrhea. As a 

gargle roots cures relaxation of gums. 

Leaves are important for local villagers as 

it is lopped for fodder. Bark of the tree is 

astringent, tonic increases fertility in 

women. It is also useful in fever, diarrhea 

and dysentery. Decoction of bark is useful 

for gargle. Flowers are sweet in taste, 

cures diseases of blood, biliousness, liver 

complains, diseases of nose, headache etc. 

Smoke of these flowers is good for 

asthma. Flowers also yield essential oils, 

which is used in perfumes and as a 

stimulant. Dried flowers are antibacterial, 

used for stuffing pillows and its powder is 

used as brain tonic. Unripe fruit is used as 

a masticatory to fix loose teeth whereas; 

ripe fruits are edible, also used as 

preservers in pickles. Seeds paste in ghee 

is useful to remove constipation. Wood is 

used for building purpose, furniture, 

agricultural implements, bridges, boats, 

walking sticks etc. Not only are these 

betulinic acids isolated from the bark 

proved to be anti-HIV constituent.   

Unfortunately Mimusops elengi has not yet 

been assessed for the IUCN Red list and 

its population seems stable but several 

anthropogenic activities are affecting its 

natural population. The population of 

theses plant species should be promoted 

because Mimusops elengi is multipurpose 

tree with great social relevance. Hence 

well organized sustainable management 

and awareness among the people about its 

socio-economic & ecological benefits is 

the urgent need to conserve or restore this 

plant species.  
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