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e`nk esa cksjksu dh deh % y{k.k vkSj egRo
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¥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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'kq"d o ckjkuh {ks=ksa esa –
vjaM dh [ksrh dk egRoiw.kZ ;ksxnku
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dikl ds dhM+ksa dk ,dhÑr çca/ku
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dikl dh Qly eas yxus okys jksx 
% y{k.k ,oa fu;a=.k
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xqykc dh [ksrh% ,d ykHknk;d fodYi
- 






flrEcj] 20198




        




        
       
           
         

 


















GA3@ 0.2











        
         
              



25 EC @ 2

























          
          

°C
 

l


    

 















          


l











    




 













x
     
           
          
           









  








lnkcgkj dh [ksrh 
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pqdUnj & ,d cgqmn~s'kh; o cgqmi;ksxh Qly
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fry mRiknu % mUur Ñf"k fØ;k,a
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Qyksa esa



17

"kj&vka xu esa

J4�
        

       
/  �      
      /    
           
 *      
 ¼    /  
  1/           
       
/      / 

          
    /   /
//
   /        
       
   /  Â 


�   




�
 
//








        
         Â    Ç  

Y)4










 
1/
�



1/+




)�4




  
1/�
1/




%



 
/
µ


|/
            
|
�

YA,
l  

Ã1/�Â
/

l 


l             


l 


l �1
1
�

i'kqvksa  esai'kqvksa  esa




       









 (N2xer)

 (Phosphorus Solubilizers)

 (P-Mobilizers)

 (PGPR)

 

 (Symbiot ic)           
   


    
         

       IAA, GA 









        








- 




Qly mRiknu esa tSo moZjd dk egÙo 



 


 





      


(PGPR)
          








l 
l 
l 
l 

l 
l 
l 
l 







        



l

flrEcj] 201918



- 
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ijkyh ls ck;ksxSl dk mRiknu 
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laj{k.k Ñf"k % e`nk çca/ku rduhd
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1 2- Pooja Rani, Usha Kumari  and Devraj
Krishi Vigyan Kendra, Sadalpur

CCS Haryana Agricultural University, Hisar

Common Fertilizers Used in Haryana

 Those materials which are either natural or 
manufactured and containing nutrients essential 
for growth and development of plants are called as 
fertilizers. Increase in crop production during recent 
time is due to fertilizer use in eld crops. The 
production and usage of fertilizer materials are 
mainly centred to providing the N, P and K needs of 
plants. However, the micronutrient fertilizers are 
also gaining popularity in recent time. While, the list 
of fertilizers available in worker is too long but here 
we will discuss properties of some important and 
commonly used fertilizers such as :  
Nitrogen Fertilizer
1. Ammonium Sulphate: It is white crystalline 
salt with good keeping quality in dry conditions. It 
contains Nitrogen (20.6%) and Sulphur (24%). It is 
readily soluble in water and is non-hygroscopic, 
however, under humid condition (rainy season) it 
forms lumps. As ammonium ion is readily absorbed 
on the colloidal complex of soil, thus, the leaching 
loss of this fertilizer is very less in soil and thereby 
making it best option for wetland crops such as 
paddy and jute. It has excellent physical properties 
and can be mixed with phosphate and potassic 
fertilizers. It is acid forming fertilizer and suitable for 
salt affected and sulphur decient soils. Paddy 
takes up nitrogen in ammonical form in early stage 
and nitrate form in later stage. So, ammonium 
sulphate is best suited for basal dressing and top 
dressing of paddy eld.
2. Urea :Urea is a cheapest source of nitrogen. It 
is a white crystalline product which is highly 
hygroscopic and has a tendency of caking. It 
contains 46% nitrogen in amide form. It is less 
acidic compared to ammonium sulphate and it can 
be mixed with phosphatic and potassic fertilizers. 
However, the mixture should be used just after 
preparation because water soluble P converted to 
water insoluble calcium phosphate. Urea can be 
used in every soil and for every crop. The price per 
unit nitrogen of urea is less than that of other 
fertilizers. Urea can be applied at any time i.e. 
before soaring at the time of sowing top dressing & 
foliar spray. Urea is a crystalline fertilizer so its 
broadcasting is very easy.
Phosphatic Fertilizers
 The nutrient phosphorus present in phosphoric 
fertilizers is usually expressed in terms of 
phosphoric anhydride. The ions of phosphoric acid 
combine with calcium to form three salts which are 

sold to farmers as commercial phosphatic 
fertilizers. These three salts are : (1)  Monocalcium 
phosphate (2) Dicalc ium phosphate and 
(3) Tricalcium phosphate. The important 
phosphatic fertilizers are :
1. Single Super Phosphate (SSP) : It is the most 
commonly available grade in Indian market. The 
whole of P O  in super phosphate is water soluble 2 5

form which is readily available to plants. It is grey or 
brown in colour and is available in granular as well as 
in powdered form. Granular SSP can be easily and 
uniformily applied by hand or machine but powdered 
SSP may cake up as it absorbs water. It contains 
16% water soluble P O , 12% sulphur 21% calcium 2 5

and small quantities of micronutrients. It contains 
some free acids so it should be packed in 
polyethylene or laminated jute bags which are 
resistant to acids. It should be stored in moisture 
proof godown to prevent conversion of monocalcium 
phosphate to dicalcium phosphate.
2. Diammonium Phosphate (DAP) : It is granular, 
non-hygroscopic, free owing and has excellent 
physical properties. It is a complex fertilizer which 
contains 46% P O  and 18% Nitrogen in ammonium 2 5

form and this is reason that it is most popular P-
fertilizer among farmers of Haryana. It can be mixed 
with any fertilizer. It is highly concentrated form of P 
fertilizers hence, its distribution and application cost 
per unit of P O  is low as compared to SSP.2 5

Potassium Fertilizers
 The potassium in fertilizers expressed as K O 2

(Potassium Oxide) and is commonly referred as 
Potash. The potassium fertilizers easily dissolve in 
water and split up into potassium ion (K+) and other 
anions. It is the K+ ion which is absorbed by 
growing plants. Muriate of Potash (MOP) and 
Sulphate of Potash (SOP) are two commonly used 
fertilizers by farmers of Haryana.
1. MOP (Potassium Chloride) : In pure form it is 
the white crystalline salt but fertilizer grade MOP 
ranges from white to red. It is free owing and 
completely soluble in water and does not pose any 
problem in handling and storage. It contains 60% 
K O and its chlorine content makes it less suitable 2

for crops like tobacco, potato, grapes and other 
chloride sensitive crops as their quality is lowered. 
Otherwise, it could be used for all crops and soils. 
MOP is neutral in reaction and it can be safely 
mixed with most of fertilizers. It should be applied 
either at the time of sowing or prior to it.
2. Potassium Sulphate : It is white crystalline salt 
and contains 50% K O and 18% Sulphur. Its 2

properties are more or less same to MOP but its per 
unit cost of K O is higher than MOP which restrict its 2

use to only chloride sensitive crops. It is a preferred 
K fertilizer for tobacco and potato as well as for salt 
affected soils because of its low salt index 
compared to MOP.  l

1Gandhi Krishi Vigyan Kendra, Banglore
2Krishi Vigyan Kendra, Panipat
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Rainwater Harvesting 
– A Solution to Water Crisis

 Water is an extremely precious natural 
resource covering more than 70% earth surface. 
Development of human societies is heavily 
dependent upon the availability of freshwater in 
adequate quantities and with suitable qualities. All 
sources of freshwater on earth originate from 
rainfall. Increasing population together with 
intensifying urbanization and industrialization 
affects availability and results in deterioration of 
quality of freshwater due to discharge of pollutants. 
Water resource managers and water-use planners 
in many corners of the world have projected that 
within next two decades, total availability of 
freshwater will fall short of needs if the current trend 
continues unabated and rainwater harvesting is the 
only solution to this emerging problem of water 
scarcity. The concept of rain water harvesting has a 
long history. Evidences indicate domestic rain 
water harvesting having been used in the Middle 
East for about 3000 years and in other parts of Asia 
for at least 2000 years. India has a long tradition of 
water harvesting. 
 Rain water harvesting is a technique of 
collection and storage of rainwater that runs off 
from roof tops, parks, roads, open grounds, etc. into 
natural reservoirs or tanks, or the inltration of 
surface water into sub-surface aquifers before it is 
lost as surface runoff and subsequently storing this 
water for later use. 
 Water harvesting in India has boomed during 
the last two decades in two markedly in different 
ways from the traditional technique. Collection and 
storage of rainwater in earthen tanks for domestic 
and agricultural uses is very common in India since 
historical times. The traditional knowledge and 
practice of rain water harvesting  has largely been 
abandoned in many parts of India after the 
implementation of dam and irrigation projects.
 Components of rain water harvesting 
system : The following are the components of rain 
water harvesting system :
l Catchment : It refers to the prepared surface 

area from which the runoff is collected.
l Collection system: This refers to the 

arrangement made for collecting and storing 
the rainfall with minimal quantitative loss.

l Utilization system : This is the arrangement 
required to make use of the collected 
rainwater for productive purposes in future.

 Methods of rain water harvesting : The 

methods of rain water harvesting are given below:
l Storing rain water for direct use 
l Recharging ground water aquifers, from roof 

top run off 
l Recharging ground water aquifers with runoff 

from ground area 
Scope of rain water harvesting
 The potential for rainwater harvesting is huge. 
Everywhere we can collect rainwater particularly 
that is lost as runoff from the roof of the building viz.; 
indiv idual  homes,  colonies,  apartments, 
institutions, schools/colleges/universities, clubs 
and hospitals industries slums.
 Need and importance of rain water 
harvesting : There is huge amount of monsoon 
ow which remains uncaptured and eventually 
ends up in the natural sinks, especially seas and 
oceans. Rain may soon be the only source of clean 
water. Rainwater harvesting systems use the 
principle of conserving rainwater where it falls and 
have the following benets:
l Meet ever increasing demand of water
l Improves quality and quantity of groundwater
l Reduces ooding
l They provide relatively high quality water (in 

most areas), soft and low in minerals at low 
costs 

l Direct capturing of rainwater signicantly 
reduces our reliance on water from dams/ 
reservoirs and canal systems. This will exert 
less pressure on national water storage 
capacity at macro-level and can potentially 
reduce the need to expand dams or build new 
ones

l Reduces soil erosion and ooding typically 
created by storm water run-off in urban areas 
of India 

l Encourages households and institutions to be 
equipped with an on-site and decentralized 
water supply of reliable quality

l Reduces silting and contamination of 
waterways from polluted surface run-off 

l Helps to create mass awareness and 
appreciation for conservation of water 
resources

 Precautions to be taken to ensure quality 
of harvested water :
l Roof, over which water falls, should be 

cleaned before rain fall and stored in storage 
tank for direct use.

l Do not store initial 10 to 15 minutes of runoff 
and it should be diverted for recharging 
ground water aquifers after proper ltration.

 The rain water collected from roof top should 
pass through suitable type of lter and only then it 
should be stored in storage tank / used for 
recharging ground water aquifers. l

- Manjeet, Parveen Kumar and Naveen Kumar
Department of Agronomy

CCS Haryana Agricultural University, Hisar
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 Crop residues are important resources, not 
only as sources of nutrients for succeeding crops 
and hence agricultural productivity, but also for 
improved soil, water and air quality. A better 
understanding of the impact of crop residue 
management on the soil properties is needed in 
order to manage agricultural land sustainably. Crop 
residue is an important component of soil health 
and the burning of straw ultimately costs the 
producer money. Burning of crop residues 
inuence the soil physically, chemically and 
biologically and results in loss of natural resources 
as under :
 1. Reduced Soil Fertility and Organic 
Matter : The nutrient eco-system of soil is 
substantially altered with stubble burning. For 
instance, carbon, nitrogen and sulphur, which are 
essential constituents of soil fertility, are lost in 
massive proportions. Existing minerals in the soil 
are adversely affected by stubble burning, thereby 
negatively impacting the subsequent cropping 
cycle. A substantial amount of organic matter in the 
top layer of soil which signicantly contributes to its 
fertility is destroyed due to the heat produced by 
stubble burning. Apart from loss of nutrients, some 
of the soil properties like soil temperature, pH, 
moisture, available phosphorus and soil organic 
matter are greatly affected due to burning.
 The cumulative impact of this is reduced 
productivity of soil.. When straw is burned, about 
90% of these nutrients are lost. It is estimated that 
burning of one tonne of rice straw accounts for loss 
of 5.5 kg Nitrogen, 2.3 kg Phosphorus, 25 kg 
Potassium and 1.2 kg Sulphur besides, organic 
carbon. Generally, crop residues of different crops 
contain 80% of Nitrogen (N), 25% of Phosphorus 
(P), 50% of Sulphur (S) and 20% of Potassium (K). 
If the crop residue is incorporated or retained in the 
soil itself, it gets enriched, particularly with organic 
C and N. Finally, by incorporating straw into the soil 
you are returning organic matter back into the soil. 
Leaving straw in the eld also returns nutrients 
valuable to crop growth back to the soil. These 
nutrients include carbon, nitrogen, phosphorus, 
potassium, sulphur, calcium and magnesium.
 2. Wind, Water and Soil Erosion : During 
heavy rain events, exposed soil is much more likely 
to be eroded away than soil that is protected by crop 
residue. The straw absorbs the impact of the rain 

and allows the water to inltrate the soil rather than 
simply running off, carrying valuable topsoil with it. 
Eroding soil takes with it important crop nutrients 
that need to be replaced to maintain crop yields. 
These nutrients further degrade water quality and 
contribute to environmental problems. Maintaining 
residue on the eld, both above and underground is 
a well known soil conservation or erosion control 
measure. Residue protects the soil from wind 
erosion, it slows down and prevents water from 
running off and acts as a barrier allowing rain water 
to inltrate deep into the soil, recharging it with 
water. Wind erosion is also greatly reduced by 
leaving crop residue on the eld. Standing straw 
helps to slow wind speeds at ground level, 
protecting the topsoil from being blown away and 
trapping blowing soil. Furthermore, the residue acts 
as a continuum gap between water in the soil and 
water in the atmosphere, which basically means 
that evaporation of soil water, in a soil covered with 
residue, is decreased. Crop residue can be a very 
effective tool in preventing soil erosion. 
 3. Negative Impact on Soil Properties : 
Heat from burning residues elevates soil 
temperature causing death of benecial soil 
organisms. Frequent residue burning leads to 
complete loss of microbial population and reduces 
level of N and C in the top 0-15 cm soil prole, which 
is important for crop root development. Leaving 
crop residue on the elds has many known 
benecial effects. For one, the residues are used as 
a nutrition source for soil organisms which slowly 
break it down into smaller and ner particles which 
end up constituting soil organic matter. This in turn 
is broken down providing nutrition for crops and 
reducing fertilizer requirements. Burning of crop 
residues affects the physical, chemical and 
biological properties of soil-our natural resource.
What Costs to the Soil from Stubble Burning :
1. Loss of organic matter
2. Increased potential for soil compaction
3. Greater potential for erosion (wind and water)
4. Loss of valuable nutrients (carbon, nitrogen, 

phosphorous, potassium, sulphur, calcium 
and magnesium)

5. Damage to soil structure (poor drainage and 
less efcient transfer of water and nutrients to 
the crop) organic matter from straw, stubble 
and chaff binds soil particles, improving soil 
structure. Well-structured soils drain faster 
and make better seedbeds. Most importantly, 
good soil structure improves the ability of the 
soil to deliver water and nutrients to crops

6. Reduced soil water inltration and increased 
evaporation and run-off due to crop residue 
removal

7. Reduced numbers of macro and micro-1Registrar, CCSHAU, Hisar
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Incorporation of crop residues increased the 
population of aerobic bacteria and fungi while 
burning decreased it .
Options to Burning of Crop Residues:
 There are several benets from leaving 
standing stubble in the eld, including trapping 
rainwater, minimizing water and wind erosion and 
returning valuable.
 Stubble burning is a serious issue and it must 
be sought on an immediate effect. 
 One great way to approach the issue is to 
think of alternatives to deal with it. Converting 
stubble into energy is an innovative way to address 
the issue. Not only it helps in reducing the 
greenhouse effect but also helps to ght against the 
threats of global warming. Setting up biomass 
power plants in the villages can help meet the 
energy needs of the villagers. Setting up biomass 
fuel plants to generate fuel using paddy husk or 
making fodder for livestock out of the collected 
stubble can also serve as an important step to bring 
down the adverse effect of crop residues nding 
their way into the environment during the senseless 
burning of crops.
 A new Central Sector Scheme on 'Promotion 
of  Agr icul tural  Mechanizat ion for In-Si tu 
Management of Crop Residue in the States of 
Punjab, Haryana, Uttar Pradesh and NCT of Delhi' 
for the period from 2018-19 to 2019-20 has been 
implemented. Strategies for in situ crop residue 
management must be planned for effective 
implementation to enable zero burning. Various 
equipments/ machines such as Super Straw 
Management System (SMS) attached with existing 
combine harvester, Happy Seeder, Straw Chopper 
/ Mulcher, Rotary Slasher, Reversible M B Plough, 
Rotavator, etc. have been developed and 
successfully demonstrated in the farmers' elds. 
Bailing of rice straw with the help of balers for use in 
the cardboard and paper industry seems to be 
another viable option in the future provided balers 
are available at an affordable price or custom hiring 
is encouraged.
 F o o d  s e c u r i t y  a n d  e n v i r o n m e n t a l 
improvement depend on soil carbon, a valuable 
resource that can be sustained through cost-
effective crop residue management. Crop residues 
of common agricultural crops are important 
resources, not only as sources of nutrients for 
succeeding crops and hence agricultural 
productivity, but also for improved soil, water and 
air quality. Improved residue management and 
reduced tillage practices should be encouraged 
because of their benecial role in reducing soil 
degradation and increasing soil productivity.l

organisms, especially earthworms and 
therefore reduced biopores.

8. Greater use of fertilizers and pesticides:. In 
order to compensate for the loss of fertility, 
chemical-based fertilizers and pesticides are 
increasingly used in successive years due to 
decreasing soil fertility (as a result of stubble 
burning, and excessive use of chemical 
fertilizers, recurrent wheat-paddy cycle, etc.). 

   4. Adverse Health Outcomes : Stubble 
burning has been considered as an easiest and 
most widely used process to get rid of the crop 
residue. Researchers have shown that the burning 
of agricultural biomass residue or stubble burning is 
a major health hazard. It doesn't just affects the 
organic carbon levels of the soil but also produces 
an uncontrollable amount of harmful smoke that 
causes air pollution to the immediate vicinity. A 
large number of toxic pollutants are emitted into our 
atmosphere due to the open burning of the paddy 
straw/stubbles. The stubble burning shoots up the 
carbon dioxide levels in the air by 70%. The 
concentration of carbon monoxide and nitrogen 
dioxide also rises by 7 and 2.1% respectively, 
triggering respiratory and heart problems. 
Poisonous gases like carbon monoxide, nitrogen 
dioxide and oxides of sulphur are released in vast 
quantities due to stubble burning, thereby causing 
air pollution. These gaseous emissions give rise to 
health risks, diseases such as asthma, chronic 
bronchitis, decreased lung function, as well as eye 
and skin diseases.. These toxic gases either build a 
cloud of ash or formulate into smog that is formed 
due to the intensied amount of smoke present in 
the atmosphere. The burning of stubbles more 
often contributes to the frequent formation of brown 
clouds that have an adverse effect on the local air 
quality hampers atmospheric visibility and further 
impacting the reasons for climate change. Since 
these residues also travel across other parts of 
Northern India posing a serious threat to the 
biological life. 
 5. Other Ecological Damages : In addition to 
the deleterious effects on public health, stubble 
burning threatens natural resources and 
biodiversity. For instance, crop residue burning 
pollutes water bodies and terrestrial eco-systems 
and the smoke emitted from its combustion 
reduces visibility, signicantly leading to numerous 
ecological and biodiversity threats, impacting 
natural resources, forests, and larger eco-systems 
The addition of organic materials in sufcient 
amounts to soil is important for improving soil 
health as the organic substrates inuence the 
microbial population in the soil, which is 
responsible for nutrient transformations resulting in 
the availability of nutrients, particularly N, P, and S. 
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