
ISSN-0970-6518

vad 10o"kZ 52








 `

 `






LFkkbZ LrEHk % uoEcj ekl ds Ñf"k dk;Z    13

çÙÎðàæ·¤, çàæÿææ çßÖæ» ãUçÚUØæ‡ææ mæÚUæ ©U“æ/©U“æÌÚU çßlæÜØæð´ ·ð¤ çÜ° ©UÙ·ð¤ Â˜æ ·ý¤×æ¢·¤ wz/xy.| y Âé. (w) çÎÙæ¢·¤ y.~.|y mæÚUæ ¥Ùé×æðçÎÌ
 ·¤æÂèÚUæ§ÅU Âý·¤æàæ·¤æÏèÙ

§â ¥¢·¤ ×ð´
ys[k dk uke

vDrwcj 2019o"kZ 52 vad 10

ys[kd dk uke i`"B

 �  

 �  

 �  

 �  

 �  

 �  

 �  

 �  

 �  

 �  

 �  

 �  

 �  

 �  

 �  

 �  

 �  

 �  

 �  

 �  

Health Benets of Whole Grain Cereal Based Bioactive Compounds � Jayanti Tokas, Himani and Poonam Mor 29

Supply Chain Management System for Crop Residue � Kanishk Verma, Parmod Sharma and Y. K. Yadav 31

â�ÂæÎ·¤ (¥´»ýðÁè)
âéÙèÌæ âæ´»ßæÙ
Âý·¤æàæÙ ¥ÙéÖæ»




Âý·¤æàæÙ ¥ÙéÖæ»





â¢ÂæÎ·¤ 
ÇUæò. âéá×æ ¥æÙ¢Î



Ì·¤Ùè·¤è âÜæãU·¤æÚU 
ÇUæò. ¥æÚU. °â. ãéUÇ÷UÇUæ 
çÙÎðàæ·¤, çßSÌæÚU çàæÿææ







1

xsgwa % mUur fdLesa ,oa mudk cht mRiknu
 -  

















         
           
       









    
       
         
          
       








         
      








































































vDrwcj] 20192





















  


































   
       
       

      
























































l



3

xsga w o tkS Qlyka s ea s cht mipkj
 -  




         
      





         







        
        
         
         










 


































'' x'' '' x'''' 










       

     



 


 
 
 






 


 
 


          

               
        
         
        
         
         





vDrwcj] 20194

jk;k mRiknu % mUur Ñf"k fØ;k,a
- 









            


  



 
  
  





      






      
      












  










 














 











        
       
     
       
        
      
          
        
         
         
         
        
     
       
       
    














l





ljlksa eas [kjirokj fu;a=.k % dSls djsa
-  










 
































 






5




















































         



vDrwcj] 20196




     
          



















    








       











       
           
      

   


xzhugkÅl & ikWyhgkÅl esa f'keyk fepZ dh [ksrh
- 










        
       
      














l



 
 























         

l



7







   





 


 


       
















        
       
       
       
     
      























l

    


         




       






     










          











         









Ckkdyk % ,d {kerkoku nyguh Qly
- 













          









    


  
       
       
   
          
          












 










cjlhe & ,d xq.kdkjh pkjk Qly
-  




8
















         
          
       



         



















          


l

vDrwcj] 2019

haryanakhetihau@gmail.com

ãUçÚUØæ‡ææ ¹ðÌè ·ð¤ çÜ° Üð¹ ·ë¤ÂØæ ÅUæ§üUÂ ·¤ÚUßæ ·¤ÚU ÖðÁð´ ¥‹ØÍæ 
Üð¹ Sßè·¤æÚU ÙãUè´ ç·¤° Áæ°´»ðÐ ·ë¤ÂØæ ¥ÂÙð çßÖæ» ·¤æ Ùæ× 
¥ßàØ çÜ¹ð´Ð Üð¹ ×ð´ ¥´»ý•æè àæŽÎæð´ ·¤æ ÂýØæð» Ù ·¤ÚÔ´Ð ÅUæ§üUçÂ´» ·ð¤ 
çÜ° ·ë¤çÌ Îðß È¤æð‹ÅU ·¤æ ãUè ÂýØæð» ·¤ÚÔ´UÐ ¥ÂÙæ Üð¹ ãU×ð´ §üU-×ðÜ 
ÂÚU Öè ÖðÁU â·¤Ìð ãñ´ Ñ





    
     
     
         
       
       

           
     























   






  











ve:n dh 'kjndkyhu iSnkokj 
c<+kus dh rduhd

- 




9

























































l













        
             
              
            
          
       
             
           
           
    
    

















   
             
         
            
      




ckx dk oSKkfud js[kka du
- 






































10 vDrwcj] 2019


  

 


  
  
  
  
  

  
  
  
  
  
  
  


l



-  




cht mRiknu% ,d ykHkdkjh O;olk;













         




















     
          
       
     












11



















l






NAA
         

   
     
 
        l

¥æßàØ·¤ âê¿Ùæ
¿æñ. ¿ÚU‡æ çâ¢ã ãUçÚUØæ‡ææ ·ë¤çá çßàïßçßlæÜØ, çãUâæÚU 

çSÍÌ ç·¤âæÙ âðßæ ·ð¤‹¼ý ×ð´ ç·¤âæÙæð´ ãðUÌé â#æãU ×ð´ ÌèÙ çÎÙ 
âæð×ßæÚU, ÕéÏßæÚU °ß¢ àæé·ý¤ßæÚU ·¤æð v® âð vw ÕÁð Ì·¤ 
çÙÑàæéË·¤ È¤æðÙ âéçßÏæ (ãñUËÂ Üæ§Ù) È¤æðÙ Ù¢. v}®®-v}®-
x®®v ÂÚU ©UÂÜŽÏ ãñ çÁâ×ð´ ßñ™ææçÙ·¤æð´ âð ·ë¤çá-â¢Õ¢Ïè 
ÂÚUæ×àæü ç·¤Øæ Áæ â·¤Ìæ ãñUÐ ØçÎ ç·¤âè Á»ãU âð ØãU È¤æðÙ 
âéçßÏæ ©UÂÜŽÏ ÙãUè´ ãUæð Ìæð ç·¤âæÙ Öæ§ü ®v{{w-wxw|{} 
ÂÚU âàæéË·¤ È¤æðÙ ·¤ÚU·ð¤ ©UÂØéüQ¤ çÎÙæð´ ×ð´ §â âéçßÏæ ·¤æ ÜæÖ 
©UÆUæ â·¤Ìð ãñ´UÐ

ÿæð˜æèØ ¥Ùéâ¢ÏæÙ ·ð¤‹¼ý, ÕæßÜ ×ð´ Öè âæð×ßæÚU, 
ÕéÏßæÚU, àæé·ý¤ßæÚU v® âð vw ÕÁð Ì·¤ È¤æðÙ Ù¢. v}®®-v}®-
y®®w ÂÚU ØãU çÙÑàæéË·¤ È¤æðÙ âéçßÏæ ©UÂÜŽÏ ãñUÐ

ÿæð˜æèØ ¥Ùéâ¢ÏæÙ ·ð¤‹¼ý, ª¤¿æÙè (·¤ÚUÙæÜ) ×ð´ Öè 
×¢»ÜßæÚU ß ÕëãUSÂçÌßæÚU v® âð vv ÕÁð Ì·¤ È¤æðÙ Ù¢. v}®®-
v}®-xvvv ÂÚU ØãU çÙÑàæéË·¤ È¤æðÙ âéçßÏæ ©UÂÜŽÏ ãñUÐ
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   (Benomyl)    (Carbaryl)

  (Diazinon)  (Fenarimol)

   (Fenthion)  (Linuron)

        (Methoxy Ethyl Mercury 

Chloride)

      (Methyl Parathion)

  (Sodium Cyanide)

     (Thiometon)     (Tridemorph)

  (Triuralin)
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l





22 vDrwcj] 2019

- 
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Ñf"k okfudh % LoPN Ik;kZoj.k mi;ksxh
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¥æßàØ·¤ âê¿Ùæ
ÒÒãUçÚUØæ‡ææ ¹ðÌèÓÓ ×æçâ·¤ Âç˜æ·¤æ ·ð¤ âÎSØæð´ ·¤æð 

âêç¿Ì ç·¤Øæ ÁæÌæ ãñU ç·¤ ãU× ©U‹ãð´U ©UÙ·¤è Âç˜æ·¤æ çÙØç×Ì 
M¤Â âð ÖðÁ ÚUãðU ãñ´U, ¥»ÚU çÈ¤ÚU Öè ç·¤âè âÎSØ ·¤æð ©Uâ·¤è 
Âç˜æ·¤æ ÙãUè´ ç×Ü ÚUãUè ãñU Ìæð ¥ÂÙð ÿæð˜æ ·ð¤ ÇUæç·¤Øæ 
(ÂæðSÅU×ñÙ) âð â�Â·ü¤ ·¤ÚÔ´UÐ ¥»ÚU çÈ¤ÚU Öè Âç˜æ·¤æ ÙãUè´ 
ç×ÜÌè ãñU Ìæð ¥æÂ ãU×æÚÔU ·¤æØæüÜØ ×ð´ ¥æ·¤ÚU ¥ÂÙð ãUæÍ âð 
Âç˜æ·¤æ ·¤æð ÂæðSÅU ·¤ÚU·ð¤ ¥ÂÙè Ìâ„è ·¤ÚÔ´UÐ   

- âãU-çÙÎðàæ·¤ (Âý·¤æàæÙ)
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ekSle foKku esa lqnwj laosnu dk mi;ksx
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(GOES) 
(NOAA) 
 (CPC)

NOAA(AVHRR) 
(DMSP) (MW)


(LANDSAT) 
(SPOT) 
(RISAT) 
(MODIS) 
(ASCAT-A)  (MW)


(NIMBUS) 
ARGOSALTIKA(SARAL) 
(INSACT-3D) 
(MSG)  
METOP  (MW)
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- Jayanti Tokas, Himani and Poonam Mor
Directorate of Human Resource Management

CCS Haryana Agricultural University, Hisar

Health Benefits of Whole Grain 
Cereal Based Bioactive Compounds

 A need for food that contributes to individual 
nutrition and health status, and also to the 
sustainability of the planet, is rising as a 
consequence of consumer's awareness of foods 
nutritional value and origin. Amongst them, whole-
grain cereals and their foods are the one which 
have gained importance during the last decade 
only. The whole-grain cereals are a unique blend of 
bioactive components (phytochemicals and 
antioxidants). The increased consumption of 
whole-grains/products has been associated with 
reduced risk of many chronic diseases. However, 
the bioactive compounds in whole grain have not 
been explored much as compared to that in fruits 
and vegetables which are responsible for the health 
benets of whole-grain consumption.
 Bioactive compounds are extra nutritional 
elements found in foods that are capable of 
modulating metabolic processes and resulting in 
the promotion of better health but are not essential 
for the human body. They include an extremely 
heterogeneous class of compounds (polyphenolic 
compounds, carotenoids, tocopherols, phytosterols 
and organosulfur compounds) with different 
chemical structures and distribution in nature. The 
bran/germ fraction of cereal-grains contains the 
majority of bioactive compounds (Figure 1). 
Routine consumption of whole grains/products is 
associated with reduced risks of chronic diseases 
such as type 2 diabetes, cardiovascular diseases 
and cancer. As compared to the rened grains, the 
whole-grains and foods from whole-grains contain 
all the essential parts viz. bran, endosperm and 
germ. The outer layer of grain contains much higher 
levels of  bioactive compounds (phenol ic 
compounds, phytosterols, tocols and carotenoiods) 
than the inner parts. The lignans,alkyl-resorcinols 
and phenolic acids of whole grains can be 

metabolized and absorbed in humans and induce 
the physiological changes underlying the protective 
effects.
 Bioactive Compounds in Whole-Grain 
Cereals : The unique bioactive compounds of whole-
grains complement those in fruits and vegetables 
when consumed together. The major bioactive 
compounds in whole-grain cereals are phenolic 
compounds, phytosterols, phytic acid, dietary bers 

(mainly beta-glucan), lignans, g-oryzanols, cinamic 
acid, ferulic acid, avenanthramides, inositols and 
betaine. Some of the bioactive compounds are quite 
specic to certain cereals,  for  example, 
avenanthramide and saponins in oats, beta glucans 

in oats and barley, g-oryzanol in rice and alkyl 
resorcinol in rye. However, other cereals also 
contain these bioactive compounds but relatively in 
fewer amounts.  The important  b ioact ive 
compounds found in whole-grain cereals are:
 1. Phenolic compounds : Phenolic compounds 
possess one or more aromatic rings with one or 
more hydroxyl groups and are categorized as 
phenolic acids, avonoids, stilbenes, coumarins 
and tannins. These are secondary metabolites 
playing essential function in the reproduction and 
growth of the plants, act as defense mechanisms 
against pathogens and parasites, and also 
contribute to the plant color. In addition to this, 
phenolic compounds in our diet provide health 
benets because of their highly antioxidant 
capacity. Polyphenols may have far more benets 
in vivosuch as enhancing endothelial function, 
cellular signaling and anti-inammatory properties, 
reduced risk of chronic diseases, etc. In UK, public 
health recommendations to reduce the risk of 
coronary heart disease suggested to include oats 
and oat-based products as part of their diet. 
 2. Flavonoids : Flavonoids are compounds with 
a C -C -C  skeleton that consists of two aromatic 6 3 6

rings joined by a three carbon link. Sorghum has 
been reported to have the widest range of 
avonoids. Cereals have small quantities of 
avonoids, except barley which contains 
measurable amounts of catechin and pro-cyanidins. 
Flavonoids have antioxidant, anticancer, anti-
allergic, anti-inammatory, anti-carcinogenic and 
gastro protective properties.
 3. Lignans : Lignans are polyphenolic bioactive 
compounds that are present in ax seeds, whole-
grains like corn, oats, wheat and rye. Lignans have 
good antioxidant activity and weak oestrogenic 
activity which makes them useful in combating 
chronic diseases. Lignans also inhibit colon cancer 
cell growth. Fig. 1. Structure of a whole grain
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 8. Gamma-oryzanol : g-Oryzanol is a component 
of rice-bran oil. Its content in whole-grain rice is 18-
63mg/100g dry weight. Its concentration varies in 
rice-bran (185-421mg/100g), depending on the rice 
variety, milling time and stabilization process and 

extraction methods. g-Oryzanol also has antioxidant 
activity.It is also associated with decreasing 
cholesterol absorption and platelet aggregation.

 9. Beta-glucan : b-glucan are polysaccharides 
in the cell walls of aleurone layer and endosperm in 
barley and oat kernels. In barley, they are 
concentrated in the endosperm while in oats they are 
concentrated in the aleurone layer. The highest 
amount of β-glucan is found in barley (3-11%) and 
oats (3-7%), with lesser amounts in rye (1-2%) and 
wheat (<1%). Only trace amounts are present in 

corn, sorghum, rice and other cereals. b-glucan 
has been promoted as a means of reducing serum 
and plasma cholesterol levels.
 Bioactive Compounds in the Prevention of 
Colon Cancer :  Most of the antioxidative bioactive 
compounds in grain are bound and can survive 
gastrointestinal digestion to reach the colon intact, 
where they provide an antioxidant environment. 
These antioxidative bioactive compounds are in the 
insoluble form and bound to cell wall. Since cell wall 
materials are difcult to digest, they survive upper 
gastrointestinal digestion and nally reach the 
colon. In the colon, the ber is fermented and some 
of the bioactive compounds which have antioxidant 
activity are released. Only 0.5-5% of the ferulic acid 
is absorbed within the small intestine, mainly the 
soluble fraction and this typical whole-grain wheat 
phenolic acid would probably exert a major action in 
the protection of the colon from cancer. Thus, 
bound antioxidant phenolic acids might act along 
the whole length of the digestive tract by trapping 
oxidative compounds.
 Cereal and cereal products are a staple 
component of diets around the world which 
makes substantial contribution to the intake of 
carbohydrates, protein, ber, vitamin E, some of the 
B vitamins, sodium, selenium, magnesium and 
zinc. The health benets of whole-grain cereals are 
due to the presence of bioactive compounds. 
Identifying and quantifying cereal bioactive 
compounds will help us to select grains with 
increased levels of these health-promoting 
compounds. However, research is needed to 
determine their bioavailability, metabolism and 
health contribution in humans.l

vDrwcj] 2019

 4. Carotenoids : Carotenoids are the most wide 
spread pigments in nature with yellow, orange and 
red colors with their role as pro-vitamins and 
antioxidants. More than 600 different carotenoids 
occur in plants,microorganisms and animals. 
Commonly found carotenoids in whole-grain 
cereals are lutein, zeaxanthin, beta-cryptoxanthin, 
beta carotene and alpha carotene. Lutein is the 
present in wheat followed by zeaxanthin and beta 
cryptoxanthin. Rice bran contains lutein and 
zeaxanthin, which improves eye sight. Maize is the 

best source with 11mg/kg of carotenoids on dry 
weight basis. Carotenoids are evenly distributed 
within the grain, with signicant quantities in 
endosperm in contrast to other micro nutrients such 
as minerals, trace elements and polyphenols. 
Carotenoids also provide color in whole-grain our. 
 5. Phytic acid : Phytic acid, a bioactive compound 
is also known as Inositol hexaphosphate (IP ). It 6

accounts for more than 70% of the total kernel 
phosphorus. Phytic acid is mainly present in the 
bran fraction of whole-grain cereals, especially 
within the aleurone layer. In corn, IP  is mostly 6

found in the germ. Phytic acid from whole-grain 
cereals is considered nutritionally negative, as it 
chelates minerals such as Zn, Fe, Ca and Mg, thus 
limiting its intestinal bioavailability.
 6. Phenolic acid : Phenolic acids are derivatives 
of benzoic and cinnamic acids which are present in 
all cereals. Sorghum and millet have the widest 
variety of phenolic acids. The phenolic acids occur 
in both free and bound form in cereals. The outer 
layer of the pericarp contains free phenolic acids. 
The major phenolic acids present in cereals are 
ferulic acids and p-coumaric acid, of which ferulic 
acid is the most abundant hydroxycinnamic acid 
found in cereal grains. Wheat bran is also a good 
source of ferulic acid which has antioxidant 
properties to combat free radicals and astringency 
that deters consumption by insects and animals. 
The wheat grain contains 0.8-2g/kg of ferulic acid 
on dry weight basis, which is 90% of total 
polyphenols. Coumaric acids are hydroxyl 
derivatives of cinnamic acid and p-coumaric acid is 
present in the lowest amount in the center of the grain 
kernel and its amount increases towards the outer 
layers. These have anti-tumor activity against 
malignant tumors. 
 7. Phytosterols : Cereal products are signicant 
sources of plant sterols than vegetables. Oils and 
margarines are the most important natural source 
of plant sterols in human diets. They decrease 
serum cholesterol levels and are benecial in 
preventing colon cancer. 
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 India and China produce and consume more 
than half of the world's total rice supply. Rice is the 
staple food crop in Asia, where 91% of it is grown 
and consumed. For every 4 tonnes of rice grain, 6 
tonnes of straw is produced. In India, 97.19 Mt of 
paddy straw is produced every year, and around 
23% of it is left unutilized. Mostly these are burnt in 
elds which emit greenhouse gases hazardous to 
human and ecosystem health. Paddy straw can be 
alternatively used as feedstock for clean energy 
and the conversion can be achieved mainly by 
thermo-chemical or biochemical/biological 
processes. Thermochemical conversion includes 
combustion, pyrolysis, gasication and liquefaction 
while biochemical conversion encompasses 
digestion and fermentation. Rice husk is mainly 
used in boilers as fuel and bagasse mainly for 
power or paper production. Sugarcane tops is the 
most surplus residue as it is mostly burnt in the 
elds itself. These residues are typically burnt in the 
elds or used to meet household energy needs by 
farmers and villagers. As India makes further 
economic progress, farmers are likely to shift to 
modern fuels like kerosene and LPG. This will 
further increase availability of such crop residues. A 
potential 61.1 Mt of fuel crop residue and 241.7 Mt 
of fodder crop residues are being consumed by 
farmers themselves. This can be freed up if 
alternatives are provided to them. The survey 
shows that farmers are willing to sell crop residues 
provided they get decent remuneration and 
alternatives. Gross biomass residue available from 
crop production in India is shown in Fig. 1.

Power generation from biomass
 Biomass power and cogeneration programme 
in India is implemented with the main objective of 
optimum use of country's biomass resources for 
power generation. Biomass materials used for 
power generation include bagasse, rice husk, 
straw, cotton stalk, coconut shells, soya husk, de-
oiled cakes, coffee waste, jute wastes and ground 
nut shells, saw dust etc. As per the Ministry of New 
and Renewable Energy, the current availability of 
biomass in India is estimated at about 500 Mt per 
year. Studies sponsored by this Ministry has 
estimated surplus biomass availability at about 120 
– 150 million tons per annum covering agricultural 
and forestry residues corresponding to a potential 
of about 18,000 MW. This apart, about 7000 MW 
additional power could be generated through 
bagasse based cogeneration in the country's 550 
sugar mills, if these sugar mills were to adopt 
technically and economically optimal levels of 
cogeneration for extracting power from the 
bagasse produced by them.
Biomass supply chain and logistics
 Biomass supply chain include all the unit 
operations necessary to move biomass feed stocks 
from the land to the biomass energy plant and to 
ensure that the delivered feedstock meets the 
specications of the conversion process. The 
packaged biomass can be transported directly from 
farm or from stacks next to the farm to the 
processing plant. Biomass may be minimally 
processed (i.e. ground) before being shipped to the 
plant, as in case of biomass supply from the stacks. 
Generally the biomass is trucked directly from farm 
to biorenery if no processing is involved. Another 
option is to transfer the biomass to a central 
location where the material is accumulated and 
subsequently dispatched to the energy conversion 
facility. In the biomass supply depot, the biomass 
could be pre-processed minimally (ground) or 
extensively (pelletized). The choice of any of the 
options depends on the economics and cultural 
practices. The critical components to reduce costs 
in harvesting, collecting and transportation of 
biomass includes; reduction in number of passes 
through the eld, increase in the bulk density of 
biomass, minimal moisture content and biomass 
transportation options. 
  The logistics of transporting, handling and 
storing the bulky and variable biomass material for 
delivery to the bio-energy processing plant is an 
important part of the supply chain that is often Fig. 1: Total crop residue available in India (Purohit, 2015)
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l Proper fuel preparation as per technology 
requirements

l Removal of intermediaries involved in the 
process to increase prots

l Does not require  long term contracts 
l Competitive fuel prices for better return
l Assistance to producers in crop management
Benets of supply chain management system
 The benets of a biomass supply chain 
management are enumerated below:

l Support to the ever increasing power needs of 
the country

l Promotion of biomass energy technologies

l Development of rural infrastructure

l Increased opportunities for social and micro-
entrepreneurship

l Creation of direct and indirect job opportunities

l Efcient utilization of crop residue at farm

l Potential of averting millions of tonnes of 
GHGs emissions

l Raising the farmers income  

Conclusions

 In India alone, there has been several cases 
where biomass power projects of the scale greater 
than 5 MW are on sale already, even with their 
power purchase agreements still in place. Such 
events necessitate the need to have a mechanism 
in place which would further seek the promotion of 
such technologies. Biomass supply chain is an 
attractive solution to different problems aficting 
biomass projects, at the same time providing the 
investors and entrepreneurs with a multi-million 
dollar opportunity. Although such a concept has 
been in existence in the developed world for a long 
t i m e  n o w,  i t  h a s  n o t  w i t n e s s e d  m a n y 
entrepreneurial ventures in developing nations 
where the need to strengthen the biomass supply 
chain becomes even more necessary. However, 
one needs to be really careful while initiating such a 
model since it cannot be blindly copied from 
western countries due to entirely different 
land-ownership patterns, regional socio-political 
conditions and economic framework. With a strong 
backup and government support, such an idea 
could go a long way in strengthening the biomass 
supply chain, promotion of associated clean energy 
technologies and in making a signicant impact on 
enhancement of farmer's socio-economic status in 

developing countries.l

overlooked. Whether the biomass comes from 
forest residues, straw residues from crops grown 
on arable land, the relative cost of collection will be 
considerable. Careful development of a system to 
minimize machinery use, human effort and energy 
inputs can have a considerable impact on the cost 
of the biomass as delivered to the processing plant. 
The logistics of supplying biomass to a power plant 
with sufcient volumes of biomass from a number 
of sources of suitable quality are complex. 
Agricultural residues can be stored on the farm and 
then can be delivered directly to the conversion 
plant on demand; this requires considerable 
logistics to ensure sustainable supply of biomass.
Biomass supply chain management
 Biomass supply chain is emerging as a key 
factor in the progress of biomass energy sector in a 
particular country. The supply chain management 
is a big problem in any biomass project. The 
problem is due to the large number of stages 
involved in entire biomass value chain. It starts right 
from biomass resource harvesting, biomass 
co l lec t ion ,  p rocess ing ,  s to rage  and  i t s 
transportation to the point of ultimate utilization. 
Voluminous nature of the biomass makes its 
handling difcult because it requires bigger modes 
of logistics, employment of a larger number of work-
force and a better storage infrastructure, as 
compared to any other feedstock. This can be done 
by considering the following:
l Assuring available market for the Biomass 

providers or the producers
l Assuring the project developers of a reliable 

chain and consistent feedstock availability
l Awareness to the project developer of the 

resources in closest proximity to the plant site
l Assurance to the project developer of the 

resource quality
l Timely pick-up and drop of biomass to the 

processing plant
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Fig. 2: Supply chain system for crop residue
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