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World Resource Av ailability

We are a disadvantaged Nation!

Noth ing exc ept scienc e & tec hnology c an mak e a differ enc e!!

Our human capit al c an m ak e it happen!!!

Resource India USA Per Capita 
Availability in USA 

Land mass 2.40% 7.00% 11 times 

Fresh water 4.00% 6.00% 5 times 

Population 17.00% 4.50% – 

Some Of The Hard Facts
• We have not given proper weitage to ver y valuable 

natural resources i.e.Water.
• Technology has not been properly used in the field of  

Agriculture.
• As more than 70% water is being used in Agriculture, 

conservation of water in Agriculture is a matter of 
concern and all of us should contribute for this cause.

• Vast area of Wasteland is available with us. With the 
proper use of Irrigation System most of the land can be 
made culti vable.

• Cash and Horticulture Crops cultivation is more 
beneficials.   

SCENARIO- WATER 
• Gross Water R equirement incr eases  to 1200 BMC  

from the pr esent 700 BMC. 
• Avail abl e water remain at 1137 BMC

• Water deficit  will force us to take extreme measures
by 2030-2050.

• Befor e that happens conservati on of water would help 
us sur vi ve better.  

• Irrigation is the largest water user (+ 83%)

•• Reduci ng water use in irrigation by increasing use Reduci ng water use in irrigation by increasing use 
effici ency will gener ate more water for irrigating more effici ency will gener ate more water for irrigating more 
land area.land area.



Sprinkler & Drip Irrigated Area
Sprinkler Micro 

Irrigation

Total 
Spr inkler 

And Micro 
Irr igation

Per centage 
of Total 
Irrigated 

Area
USA 21.4000 3,380,000 1,050,000 4,430,000 21.0
China 53.3000 1,200,000 267,000 1,467,000 2.8
France 1.6100 - - 1,450,000 90.0
Spain 3.3400 800,945 562,854 1,363,799 40.8
India 57.000 658,500 260,000 918,500 1.6
Austria 0.0800 760,000 3,000 763,000 100.0
Mex ico 6.2000 - - 600,000 10.0
Egypt 3.3000 450,000 104,000 554,000 17.0
Germany 0.5320 530,000 2,000 532,000 100.0
Italy 2.7000 345,000 80,000 425,000 16.0
Slovak  Rep. 0.3100 310,000 2,650 312,650 99.0
Iran 8.0500 199,075 53,717 252,792 3.1
Israel 0.2310 70,000 161,000 231,000 100.0
Great B ritain 0.1600 156,000 2,000 157,000 99.0
Syria 1.2800 93,000 62,000 155,000 12.0
Czech. Rep 0.1530 151,011 1,224 152,235 99.5
Macedonia 0.1730 100,000 500 100,500 58.0
Australia 2.0000 - - 100,000 5.0
Zimbabw e 0.1500 87,000 8,000 95,000 63.0
Hungary 0.1300 85,000 4,200 89,200 68.6
Portugal 0.6300 40,000 25,000 65,000 10.0
Malawi 0.0550 43,193 5,450 48,643 87.0
Jordan 0.0700 5,300 38,300 43,600 62.0
Cyprus 0.0550 2,000 25,000 27,000 49.0
Chinese Taipei 0.4560 8,500 18,100 26,600 5.8
Lithuania 0.0081 8,122 - 8,122 100.0

Heactares
Total 

Irrigated 
Ar ea (Mha)

Country

Source : icid@icid.org

Why Modern Irrigation Technologi es?

• The pro ductivit y of i rrig ated  land  is low c omp are d to  its po tenti al.

• The pro ductivit y pe r uni t wat er is v ery l ow.

• Water availa ble fo r ir rigati on is beco ming  scar cer.

• Incre asing cost f or gen erati ng w ater  sou rce.

• The pred omin anc e of soils wit h low wat er r etenti on ca pacitie s and v ery l ow hyd raulic c ond uctivities  
makes an i deal c ase f or lig ht a nd f req uent  irri gatio ns i.e.  Micro-i rriga tion.

• Micro Irri gatio n will incr eas e the  irri gatio n cov er u sing t he existing  availa ble w ater .

• Micro -irri gatio n with f erti gatio n will en hanc e p rod uction  pe r unit  inpu t in n utri ent poo r low d ens e soils.

What is Micro (Drip) Irrigation?

• Water is appli ed di rectly to t he r oot zone  of 

plants.

• Water is appli ed in fre que nt int ervals (d aily) in 

precise  qu antitie s as per the cro p wat er 

requi rem ent.

Micro Irrigation is a method of irrigation in which:

DRIP FERTIGATION 
TECHNOLOGY

• Drip Irrigation reduces water consumption
• Drip-fertigation enhances for fertilizer use 

efficiency.
• Drip irrigation enhances yield.
• Productivity increase with lesser and more 

efficient resource use
• This would be the Crux for future green 

revolution and food security thru water and 
energy security.



Product Range - Dr ippers/Em itters

TURBO SEAL - IL

Flow: 2lph, 4lph, 8lph

J-TURBO PLUS 

J-Turbo Key Plus - 2lph, 4lph, 8lph, 14lph
J-SC PC Plus - 2 lph, 4lph & 8 lph

J-TURBO KEY TM

Flow: 2lph, 4lph, 8lph, 14 lph

J-SC PCTM

Flow: 2lph, 4lph, 8lph

J-GRIP

Flow4lph, 8lphh, 16lph & 25 lph: 

J-LOCTM

Flow: 4lph, 8lph, 16 lph

J-FLOWTM

Flow: 4lph, 8lph

TURBO SEAL TM

Flow: 2lph, 4lph, 8lph

VARI FLOWTM

Flow: Adjustable from 0 to 100 lph

J-IN LINE

Flow: 2lph, Suitable tubes ize: 12 mm

J-DROPTM

Flow: 2lph, Suitable tubes ize: 12 mm

STAKE DRIPPER

Flow: 2lph, 4lph

Contd...

SCREEN FILTERS - METAL BODY

Flow Range: 50 m3/hr
Inlet/Outlet Connection : 3”

J-Brush Clean ‘L’ Type

Flow Range: 25 m3/hr to 60 m3/hr
Inlet/Outlet Connection :2”to 4”

J-Turbo Clean

Flow Range: 15 m3/hr to 50 m3/hr
Inlet/Outlet Connection :1½” to 3”

Jain Super Clean™ -‘L’ Type

Flow Range: 27 m3/hr to120 m3/hr
Inlet/Outlet Connection : 2” to 6”

Jain Super Clean™ -‘Y’ Type

Flow Range: 50 m3/hr
Inlet/Outlet Connection : 3”

J-Brush Clean ‘Y’ Type

Flow Range: 25 m3/hr& 40 m3/hr
Inlet/Outlet Connection :2”& 3”

J- Super Clean Disc Filter
‘Y’ Type

Flow Range: 15 m3/hr
Inlet/Outlet Connection : 2”

J- Super Clean Disc Filter -
‘L’Type

MEDIA FILTERS

Flow Range: Any Multiples   of Single Units

Jain Clean Master™ -M

Flow Range: Any Multiples of Single Unit

Jain Filter Master -M

Flow Range: 18 m3/hr, 27 m3/hr & 40 m3/hr
Inlet/Outlet Connection : 2” to 3”

Jain Clean Master™ - S

Flow Range: 10 m3/hr to 60 m3/hr
Inlet/Outlet Connection :1½” to 3”

Jain Filter Master - S

Contd... Advantages of Micro Irrigation
ADVANTAGES :

•Low Application Rate
•Uniformity of Water Application
•Precision Placement of Water
•Efficient Fertilizer and Chemical 
Application
•Better Control of Root Zone 
Environment
•Crop Yield Enhancement
•Quality Improvement of Produce
•Improved Disease Control
•Discourages Weed Growth
•Effective Saving of Irrigation Water
•Lesser use of Power
•Reduced Labour Costs
•Suitable for Difficult Land Terrain
•Ideal for Marginal Lands
•Maintains Soil Health
•Suitable for inferior quality water.



Extracte d fr om H. P. Singh, J. C. Samuel a nd A. K umar, I N DIA N HO RTI C ULT UR E April - June 
2000
TRI -Tr ad iti onal  Irr igat ion.     MIS - Mi cro Irr i ga ti o n.

TRI MIS % diff . TRI MIS % dif f.
Ashgo urd Jodhp ur 10 .8 12 1 0 84 74 12
Bottleg ourd Jodhp ur 3 8 55.8 31. 9 84 74 12
Toma to Udaipu r 14 .4 17.5 17. 7 41 28 1 7.7
Wate rmelon Jodhp ur 29 .4 88.2 66. 6 80 80 0
On io n Delhi 28 .4 34.2 1 7 52 26 50
Okr a Delhi 3 6 48 2 5 42 26 3 8.1

Cott on Coimbatore 2 .6 3.26 20. 2 86 30 6 4.7
Suga rcane Delhi 9 2 119 22. 7 136 92.1 3 2.3
Suga rcane Pune 12 8 170 24. 7 215 94 5 6.3
Suga rcane Navasa ri 70 .6 1 16.1 39. 2 142 105 26
Ground nut Udaipu r 9 .1 34.7 73. 8 87 54 3 7.9

Pomegranate Hyderabad 3 .4 6.7 49. 3 21 16 2 3.8
Papa ya Coimbatore 1 3 23 43. 5 228 73 6 8.5
Bana na Kh arag pur 2 9 40 27. 5 106 106 0
Bana na Bhawan isagar 27 .7 32.9 15. 8 186 172 7.5
Bana na Ludh iana 57 .5 87.5 34. 3 176 97 45
Grapes Ludh iana 26 .4 32.5 18. 8 53 28 4 7.2

Yie ld (t/ha) Wa ter use ( cm)Loc ationCrop

Drip Irrigation Systems - Benefits

*  These are result of experiment conducted on various research station viz . Hanumanagr, Brore and 
Loonkaransar in Indira Gandhi Canal Area. Paper presented by S.K. Mathur & M.S. Shekawat, Krishi 
Bhavan, Bikaner, Rajasthan du ring June  1996 at Institution  of Engineers, Bangalore - Spri nkle r 
workshop.

** Result of the experiment conducted at Regional Coffee Research Station, Chundale, Wynad, Kerala.

Crops Yi eld  (t / ha) % Water Used (mm/ha) %
Conventional Sprinkler Increase ConventionalSprinkler Decreas e

1. Wheat 1.5 3.0 100 600 450 25

2. Maize 1.5 2.5 66 600 450 25

3. Vegetable 6.0 10 66 600 450 25

5. Wheat* 3.84 3.84 -- 303 167 45

6. Groundnut* 0.77 0.855 11 475 225 52

7. Coffee** 4.0 7.8 95 600 300 50

Sprinkler Irrigation Systems - Benefits

CONSIDERATIONS
• Locatio n of  Wate r Sou rce

• Area a nd Su rvey Map  of t he F ield

• Elevation of The F ield

• Crop Typ e

• Spacing

• Row dire ction

• Age of t he C rop

Designing Drip Irrigation System

• Soil Type

• Evapor ation of t he L ocatio n

• Estimate of t he Pea k wat er r equi re ment

• Drippe r sel ection

• Late ral size  and  opti mu m Le ngth

• Submain  selec tion

• Main lin e sele ction

• Pump sel ectio n

ADVANTAGES :
Low Application Rate
Uniformity of Water Application
Precision Placement of Water
Efficient Fertilizer and Chemical 
Application
Better Control of Root Zone Environment
Crop Yield Enhancement
Quality Improvement of Produce
Improved Disease Control
Discourages Weed Growth
Effective Saving of Irrigation Water
Lesser use of Power
Reduced Labour Costs
Suitable for Difficult Land Terrain
Ideal for Marginal Lands
Maintains Soil Health
Suitable for inferior quality water.

FRUIT CROPS:
Almond, Ap ple, Aml a, Ber, B anan a, Cas hewn ut, Cu star d Apple , Che rry, D uria n, F ig, Gu ava, Gra p e , 
Litchi, L em on, Swe et Lime,  Ma ngo , O rang e, Olive, Pa paya , Pom eg rana te, P ear,  Peac h, Pistac h io , 
Pineappl e, Sap ota, St rawb er ry, Sta r Fruit, Jack Fr uit, Wat er Melo n, M usk Melon .

VEGETABLE CROPS:
Brinjal, Cuc umb er, Car rot, C apsic um, Lett uce, Pe ppe r, Pot ato,  Pea, To mato .

FIELD & OTHER CROPS:
Wheat, Pa ddy, Maiz e,Cor n, Bet elwine, Mulb er ry.

CASH CROPS:
Cotton,  Suga rca ne, Tob acco.

OIL SEEDS:
Grou ndn ut, Sun flowe r, Joj oba,  Casto r.

FORAGE CROPS:
Lucer ne, P astu res, Tu rfs, Fod der.

PLANTATION CROPS:
Carda mo m, Cof fee,  Tea, Ru bbe r, Spic es, Oil Pal m, Co conu t, Are can ut.

ORNAMENTALS:
Floricultur al Plants,  Rose , Ge rbe ra, C arn ation , Gla dioli, Poins ettias , Ch rysan tha mum .

AGROFORESTRY TREES:
Eucalyptus , Cas urin a, Teak, Ta ma rind, Ac acia, Ba mb oo, Ne em,  Shisa m.

Crops Covered under MIS by Jains



Limitations of Micro Irrigation

• Needs a pr ope r q uality filt ratio n syst em.
• Initial hig h ca pital inv est ment.

• Hardwa re is bas ed u pon costly plastic pet ro- base d 
prod ucts.

• Mor e suita ble & e con omically viable  for  cash  an d 
high val ue c rops .

• Relatively y oun g tec hnol ogy in  the  thir d wo rld.

• Need initi al su ppo rt of subsi dizatio n.
• Needs dep enda ble p owe r sup ply a nd p ress urize d 

water.

• Requir es ce rtain  de gre e of s kill to o per ate and  
maintai n th e syst em.

• Subsidy r elate d p robl ems.

Application flexibility of MIS



IRRIGATION EFFICIENCY
• Convey ance efficie ncy : Open field c han nels 70%

Piped dist ributi on 80 - 85%

• F ield applica tion efficien cy : Surface  me thod s 50
(Irri gatio n Efficien cy) Sprinkler 70%

Micro -Ir rigati on 80 - 90%

• Overall efficie ncy : Surface  me thod s 35
Sprinkler 57%
Micro Irri gatio n 70%

Efficiency of Conveyance PADDY WITH DRIP at UDUMALPET , TAM IL NADU JAIN R&D FARM

Me th od
Yield ( 
t/ac )

Wate r
use

(lac li te r/a c)

Powe r
Use

(uni ts/ ac)

Flo od 3.1 95 467
Drip 3.8 32 226

Diffe re nce% 22. 5 66. 3 52

"...  If  a m inimum ten per cent (especially rainfed area) of the to tal paddy area of 
43.5 million hectares is brought under drip irrigation, then ric e output can 
increase to 130 million tonnes by 2020," 

4.35 million ha under drip will result in irrigation water for an 
additional 4.8 m ha. 

FOOD AND W ATER SECURITY THRU DRIP
Sprinkler Irrigation

Micro Sprinkler Systems
Floppy Sprinkler System
Pop-up Sprinkler Systems
Rotor Systems
Linear move Systems
Rotating Impact sprinkler 

systems
Central Pivot Systems
Rain guns
Hose Reel traveller systems
LEPA (Low Energy Precision 

Application) Systems



1.  Port able Sprin kler  Syst em.
• In this  system main / submai ns,  laterals , sprinkl ers 

head ar e shifted by hand. Entir e sys tem is  shi ftabl e 
or movable.

2. Semi Portable Sprinkler System.
• In this sys tem, main / submai ns pipes ar e ar e 

per manent (buried i n ground)  and l aterals  and 
sprinkl er heads  ar e shiftable or moveble. 

3.  So lid Set (F ixed) Sprinkler Syst em.
• In this system, entir e system is permanent and 

buried i n ground.  I t is ver y expensi ve i n cost.

Types of Sprinkler System Jain Micro/Mini Sprinkler

Jain Overhead Sprinkler Jain Overhead Sprinkler



Jain Rain Gun Sprinkler

Copy right ©2001 Komet Irrco Srl . All  rights  res erved

Features

(1) Great operation a t all pressure levels 

(2) High perfo rmance

(3) Distribution 

(4) Heavy duty - maintenance f ree

(5) Automatic brake syste m 

(6) Large  nozzle selection for max. throw 

(7) Arc setting

(8) Reduced weight

Copy right ©2001 Komet Irrco Srl . All  rights  res erved

Irrigation

Flow 7.8 - 56.4 m 3/h   /  40 -268 gpm

Noz z les Ø 12 - 24 mm   /  0.47 ” - 0 .94”

TWIN 95

The Twin 95 joins the successful Komet big  volume guns program. 

It was developed to satisfy the demand for a  high performance gun for 
solid-set applications and other mechanically moved irrigation systems. 
With its innovative design, proven technology and outstanding operational 
features, the Twin 95 sets a new standard in regard to performance, 
reliability  and ease of operation. 

It operates superbly at all pressure levels within its flow range. 

Jain Rain Gun Sprinkler for 
Sugarcane



Centre Pivot / Linear
• Water Saving Achieves - 40 - 70%.
• Increase i n yi eld - 40 - 60%.
• Can achieve irrigation efficiency 60-80%.
• Undulating l ands, hill y area can be irrigated
• Crops i n sandy soils can be irrigated.
• Requires  less  labours. Saving i n l abour  cos t.
• Can achieve more than 90% g ermi nation.
• Fertilizer can be easil y applied.
• Soil Amendments / tr eatment can be done.
• Saline soils can be recl aimed.
• Frost Protec tion in cold climate.
• Maintain humidi ty level and micro cli mate.
• Cooli ng the crops is possibl e.

Advantages of SIS

• Fertilizer can be easil y applied.

• Soil Amendments / tr eatment can be done.

• Saline soils can be recl aimed.

• Frost Protec tion in cold climate.

• Maintain humidi ty level and micro cli mate.

• Cooli ng the crops is possibl e.

Advantages of SIS
Relative Performance of Micro-Irrigation Compared 

to Traditional Irrigation System
on some crops

Extracted from H. P. Singh, J. C. Samuel and A. Kumar, INDIAN HORTICULTURE
April - June 2000

TRI MIS % diff. TRI MIS % diff.
Ashgourd Jodhpur 10.8 12 10 84 74 12
Bottlegourd Jodhpur 38 55.8 31.9 84 74 12
Tomato Udaipur 14.4 17.5 17.7 41 28 17.7
Watermelon Jodhpur 29.4 88.2 66.6 80 80 0
Onion Delhi 28.4 34.2 17 52 26 50
Okra Delhi 36 48 25 42 26 38.1

Cotton Coimbatore 2.6 3.26 20.2 86 30 64.7
Sugarcane Delhi 92 119 22.7 136 92.1 32.3
Sugarcane Pune 128 170 24.7 215 94 56.3
Sugarcane Navasari 70.6 116.1 39.2 142 105 26
Groundnut Udaipur 9.1 34.7 73.8 87 54 37.9

Pomegranate Hyderabad 3.4 6.7 49.3 21 16 23.8
Papaya Coimbatore 13 23 43.5 228 73 68.5
Banana Kharagpur 29 40 27.5 106 106 0
Banana Bhawanisagar 27.7 32.9 15.8 186 172 7.5
Banana Ludhiana 57.5 87.5 34.3 176 97 45
Grapes Ludhiana 26.4 32.5 18.8 53 28 47.2

Yield (t/ha) Water use (cm)LocationCrop



Green House Irrigation 
• NaanDanJain Irrigation company is the oldest in 

the world with hav ing v ery high quality Micro 
Sprinkler,Modular Micro Sprinkler, Jets, Foggers 
etc.

• Irristand modular sprinklers are best suitable for 
some of the v egetable crops like potato,onion 
etc. These type of systems are hav ing relatively 
lower cost in comparison to Drip Irrigation 
Sy stem.In certain cases where the chances of 
frost are v ery high,the sprinklers are more 
suitable.

RAIN GUN IRRIGATION SYSTEMS
AT

HARYANA AGRICULTURE UNIVERSITY, HISSAR, HARYANA 

INTRO DUCTION OF DRIP IRRIG ATION SY STEMS I N WHE AT 
CROP S

Chandigarh Golf Club



Head Unit at Chandigarh Golf Club System for Aero phonic 

It will  generally found 
best to do  the watering  
early in the  morning and  
on the warm,  bright days 
when syringing is 
necessary. It  should be  
done early enough so 
that the  plants will dry of f 
before night.

IRRIGA TION (Dri p System) IRRIGA TION (Dri p System) 



FERTIGA TION :FERTIGA TION :

• Compact model

• Electric dosing Fertilizer pump

• ECP/pH sensors are also 
incorporated

Mini Sprin kler

Components required for 
cooling:

• Fan & Pad system
• Fogging system: An 

efficient fogging system 
can lower the 
temperature by 4-6ºC.

Cooling and humidity control systemCooling and humidity control system



Selection of fogging 
system:

• Fine droplets (average 
90 microns)

• Leakage prevention 
device

• Simple maintenance 
and reliable operation

• Uniform water coverage 
• Resistance to clogging

Cooling system continued…Cooling system continued…

Installation of Jain Fogger
• Distance between lines: 

2-3m
• Distance between 

foggers: 1.5-2m
• The foggers should be 

installed as high as 
possible above the 
ground

• The foggers should be 
mounted on polytube or 
PVC pipe in a cris-cross 
fashion as shown,

Cooling and humidity control systemCooling and humidity control system







AUTOMATIONAUTOMATION

Ben efits:

•Conservation of wat er,labour and 
energ y

• Flexibility of operation

• Precision and ease in operation

• Adoption of advance crop 
system and new t echnologies.

• Use of w ater fro m different 
source.

• Syst em can be op erated at night.

5th Jul y 200 1


