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Effect ive, correct i rr iga tion is  generall y  l inked with WUE (Water 
Use Eff ic iency). It  entai ls  opt imal  water management wi th the aim 
of  boosting agricul tural  product iv i ty  and improving food  qual i ty .   
 
High economic  return on  a water un it  is  general ly  the ma in 
parameter for commercia l  evalua tion. The eff ic ient use of water is  
the pr ime chal lenge in worldwide  farming pract ices where 
problems of  water shortages or collect ion and del ive ry of wate r a re 
widespread. It  is an accepted fact  that  industry and somet imes, 
agr icu ltural  p ract ices, p lay a s igni f icant  ro le in environmental 
pol lu tion. 
 
The result ing damage is ev ident in a wide range of  locat ions as 
wel l as in the  v is ib le impact on a broad variety of  p rocesses.  A 
s igni f icant ly detrimental  e ffect of  agr icultural  pract ices on the 
environment can be att ributed to the ir rat ional appl ica tion o f 
i r r igat ion and  ineff ic ient use of fer ti l izers, pest ic ides or other 
chemicals. Agricul tu re is present ly undergoing s igni f ican t changes 
in innova tive i rr igation,  fert i l izer technology and agronomic 
expert ise. These elements const itute a v i ta l  p lat form fo r 
agr icu ltural  success and for preventing ecological  impa irment.  The 
fo llowing review presents several processes and their  l ink wi th 
environmental  i r r igation,  balancing environmental  protection wi th 
improved agr icu ltural  p roduc tion. The environmental  i r r iga tion 
platform is based on the uni form appli cat ion  to the active root 
sys tem zone of prec ise amounts of water and fert i l izers,  combined 
wi th rat ional agricul tu ral  knowledge of the plan t’s water needs . 
 
 
1. Environmental Irr igation is directly  linked with the reduction 
of pesticide application 
The widespread use of  chemicals for  d isease, pest  and weed 
contro l is  an inherent  factor in agr icu lture.  A major pr incip le in 
reducing th is overuse is l imi t ing use without damaging crop qua li ty  
or  the farmer ’s profi ts .  Leaf d isease development and weed growth 
are promoted  by free accumulation of water on the leaf  surface,  a i r 
humidity and soil  moisture.  Reduction of leaf wetness by  app ly ing 
water under the fo l iage , and control  of  soi l  moisture to a l im i ted  
area wi l l  suppress leaf d isease and prevent weed infestat ion. Drip 
i r r igat ion governed by the r ight  t iming and required amounts 
around the plant wil l  impede leaf  d iseases and weed growth. I t wil l  
therefore  min im ize dependence on pest ic ides. Drip i r r iga tion 



teamed wi th the rational  applicat ion  of  pestic ides –using 
moni tor ing  and models for predic ting disease development – is a 
substant ia l fac tor  in minim iz ing environmental damage. 
 
 
2. Optimizing nutrigation and meeting environmental needs 
The tendency to  increase agricul tural product ion and make it  more  
ef fic ient is  d i rectly  associated wi th the  widespread applicat ion of  a 
var ie ty of fer ti l izers.  Many countries are sens it ive  to both the 
predic table damage resul ting from overuse  of  fert i l izers and the ir  
accumulat ion  in the soi l and in groundwater. This applies equal ly  
to greenhouses and open f ie ld agr icul ture.  Furthermore , in certa in 
crops,  such as lettuce, n i trate levels in the leaves are  restr ic ted by 
food agencies due to publ ic  heal th concerns.  This cons traint  
appl ies to nearly a l l  fert i l izers and  in part icular  to n i trogenous 
fert i l izers.  Var ious forms of n i trogen (ni trate , ammonia,  urea and 
organic n i trogen) are easi ly  leached and may reach fresh water 
sources.  Here too, the prevention of environmental  pol lution 
requires integration of drip i rr igation and agronomic expertise.  
Correct  forecasting of n i trate requirements , accurate appl ication of 
n i trogen in the i rr igat ion system and its p recise appl ication a round 
the root sys tems is essentia l  towards prevent ing the pol lution 
caused by excess use of fe rt i l izers in general  and ni trogen in 
particular.  Moni to ring water quant it ies and ni trogen levels at  root  
level  and  beneath it  wi l l  enable the control  and balance of  fert i l izer 
and water dosage. 
 
 
3. Inhibiting erosion, surface and underground run-off  
Soi l eros ion and destruc tion o f the natural  environment are 
widespread phenomena resu lt ing  f rom precip i tat ion  along with 
uncontrolled and high water appl ica tion f low ra tes. Th is appl ies to 
a l l topography and so il  types but  is  part icu lar ly  re levant to acute 
s lopes.  Here, the most effective solution is low volume and low 
f low drip i r r igation to supply water that sui ts  the soil ’s  penetration 
abi l i t ies and prevents  excessive run-off . 
 
 
4. Saving water and preventing dissipation of water resources 
Environmental  i rr igation is  a lso applicable in cases  where there is 
improper use of  surplus water for ir r igat ion.  Dr ip i rr igat ion  is  
extremely economical  because it  integrates low evaporation on the 
soi l  surface, del ivery of exact  quanti t ies of  water to the act ive root 
zone and uni form water d istr ibut ion. The high  uni fo rmity of water 
d istr ibution achieved by drip i rr iga tion can prevent water loss of up 
to 30-40% compared with f lood i rr igation and 10-20% compared 



with overhead ir r igation.  The benefi t of uni form water supply and, 
consequent ly , fer ti l izer  supply  wi l l  undoubtedly  contribute to an 
increase in production and qual it y . 
 
 
5. Cutting down on energy requirements  
I rr igat ing  wi th a heavy surplus of water enta ils  excessive use of  
energy (for pumping and  water transportat ion).  Dr ip ir r igat ion has 
low energy requ irements compared wi th the majori ty  of  other 
i r r igat ion methods.  High energy  requirements are d irectly  
associa ted with environmental pol lu tion due to gaseous emissions 
into the  atmosphere. 
 
 
6. Rational use of waste/recycled water by surface and sub-
sur face (below surface dr ippers) drip irr igation 
Another aspect of ir r igat ion  and environmental  protection is  
evident in the rat ional use of low quali ty  wate r– in particular 
brackish or recycled  water.  Certa in ly, a d rip system that enables 
low-qual i ty  water to be used successful l y  for agricul tu re elim ina tes 
the need for cost ly  pur if ication,  a process with h igh energy 
requirements. Drip i r r iga tion also enables extensive use of waste 
and recycled water in compl iance with local  author i ty  standards. 
Control led distribution of wastewater prevents pol lut ion  of  the soil  
and water sources. Its use has increased fo llowing the 
deve lopment o f a re la tively new system o f drip i rr iga tion that  is  
insta lled under the so il  su rface (subsurface drip i rr igation).  Th is 
agro-technical  system could be an optima l  solut ion, part icula rl y for 
wastewater. Already  in wide and successful  applicat ion, it  ut i l izes 
wastewater for  crops and allows mun ic ipal it ies to i rr igate la rge 
landscape areas.  This top ic wil l  undoubted ly assume major 
importance in the  future wi th  the increased awareness of 
environmental  issues. 
 
 
Conclusion 
Environmental  i rr igation integra tes agr icul tural  and ecological  
concerns  at  their optimized  levels. In today’s modern farming 
sys tems, growers can  re ly on advanced tools and know-how to 
opt imize the appl ication of water. The choice o f an effective,  
correct ir r igation system in conjunction with agronomic expert ise is 
a cruc ia l  component for achieving h igh y ie lds and  prevent ing  
environmental  pollut ion.  


