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During summer months coconut plantations 
are oft en subject to severe moi sture stress 

especially in the absence of ti mely irrig ati on. Soil 
mo isture stress frequently limits t he growth and nut 
yield of the palms. The most common method of 
irrigati on adopted in coconut plantation are flooding, 
basin irrigati on, sprinkler or perfo-sprays and drip 
irrigati on. Among them drip irr igation is one of the 
most effi cient methods of micro irrigati on in which 
wate r is applied direct ly to the root zone of plants 
and the usage of water can be cont rolled as per the 
requirement of the plant . It is suitable to all types of 
soils varying fro m porou s or less porous to the very 
porous soils. 

Drip irrigati on is suitable for the undulated 
t opography wh ere any other typeof irrigati on wili lead 
to wastage of water and energy. In th is method water 
can be applied on surface or subsurface of the soil and 
co.mpared to surface irrigatio n (25-30% efficiency) 
t his syste m has an overall applicati on efficie ncy of 
arou nd 90%. 

Components of Drip Irrigation in the field 

.. Pump 

Drip irrigati on is a form of pressurized irrigation 
wh erein t he water reaches t he base of th e plant 
th rough pipes at high pressure from th e water 
source. Therefore, the first requirem ent in a drip 
irr igation system is a pump which allow s water to 
flow into the pipes at high pressure and a water tank 
installe d at a suffi cient height . The pump in the dr ip 
irrigation system should be selected based on the 
water requ ired for irr igation, th e pressure requi red 
for the drip irrigati on to wo rk effic iently and the 
dept h of the well from wh ich water is pumping. The 
most popular pump available in the market today 
is t he cent ri fugal pump. When the water source is 
a very deep bore well, a submersible or underwater 
pump should be used to pump the wate r. A jet pump 
can be used to pum p water from deep wells. 

When designing a dri p irr igation system fo r 
hom estead gardens wi th 20 to 30 palms, water can 
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Fig. 1: A model layout plan of drip irrigation for coconut 
plantation (0.2 hal 

be used f rom the overhead tank attached to the 
household. Based on the number of palms in the 
garden we can decide the tank size. A tank size of 1 x 
1 x 1 m will hold 1000 lit res of water. Depending on 
the area, th e water requireme nt of palms varies. For 
crops like coconut, normally 3-4 drippers are given 
per palm. Eit her PVC or HOPE pipes can he used for 
t he main lines. It is better to bury t he main pipes at 
a depth of 1.5 to 2 feet below the soil surface so that, 
t he intercultu ral operati ons like ploughing, ferti lizer 
applicatio n etc. can be done wit hout any int erruption 
during rainy season. If the pipes are bur ied in soil, 
th e life of t he pipes will be longer. PVC pipes ranging 
from 2 to 4 inche size can be convenient ly used or 
HOPE pipes of 2 - 3 inches can be used. These pipes 
run along the rows of the palm in th e garden. Care 
shoul d be taken to att ach th e valves as required 
when deploying the main line. It is also necessary to 
give the valve at th e opening when taking branches 
or sub lines from the pump. The sub line is to carry 
waterfrom t he main line to th e lateral. The number of 
sub lines depends on th e area and shape of the farm. 
Sub lines are not required in small farms. Laterals can 
be dep loyed on the main line itself. Laterals are pipes 
to supply water from the main line or sub-line to the 
dri ppers. The size of t he laterals varies from 11-16 
mm depend ing upon t he pressure requi rement. 
Avoid the use of recycled latera ls as its life span may 
not last for more than one year. It is recomme nded 
to use original/branded pipes as laterals which may 
last for 7 to 10 years. These laterals also can be 
buried in the soil at 20 cm depth when in use and can 
be coiled and ti ed on the trun k of t he palms during 
off-season. 
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Fig. 2: A model layout plan of drip irrigation for coconut 
plantation (Area 1 hal 

The dripper is the last component of drip irrigati on 
system wh ich brings dow n the high pressure of 
water to atmospheric pressure and supplies it t o 
th e plant at the required rate. The pressure of the 
water decreases due to t he fricti on caused by the 
water passing through the dri pper. Four main types 
of dr ippers available in the market are; dripper 
th at changes the flo w rate according to pressure, 
dri pper t hat wi ll not change the flow rate according 
to pressure, dripper similar to a tap and microtubes. 
The microtu bes are much less likely to clog th an the 
other t hree dr ippers and are cheaper than oth er 
dr ippers. 

Emitter or Micro tube Placement in the Co­
onut basin 

Coconut basins are generally made in a radius of 
1.8 to 2 m from the cent re of the bole all round the 
palm. Studies on the coconut root spread indicates 
that , 0.75 to 1.25 m away from the bole is the active 
absorpti on zone and hence it is recommended 
to place the emitt er micro tub es in the centre of 
that area (about 1m away fro m t he bole). To avoid 
evaporative loss, it is recom mended to allow the 
water to drip at 30 cm depth. This can be done by 
making a pit of 30 cm3 and a conduit pipe of 40 cm 
is placed diagonally in which the water is allowed to 
drip at 30 cm depth (Fig. 3, 4 & 5). The pit should be 
fille d with locally available mulch preferably coir pith 
to avoid evaporati on loss. 

Wa er Spread 

In drip/trickle irrigation , th e soil water distributi on 
for diffe rent soil is an important factor to be taken 
into considera tion before initi ation of irrigation, as 

,
 



--

Fig . 3, 4 &5 

t h.e volume of root s wett ed has a dir ect relati onship 
w ith t he quanti ty of water supp lied and the nutrient 
uptake. Soil water dist ribution is determined by 
the soil properti es and the amount of water added 
and withdrawn fro m the soil surface. A minimum of 
20 to 30 percent of t he acti ve root zone should be 
wetted to absorb the water required by the palms. 
Results of t he experiment conducted at CPCRI has 
shown (water spread from a single point source) t hat 
minimum fou r emi tt ers are requi red for the laterite 
a.nd re? sandy loam soil, whereas for t he sandy soil, 
SIX emitters are required to wet adequate volume in 
active root zone. The rate of water appli cation should 
be 2-3 Iitres per hour per emitter (Fig. 6) 

~ Quantity of water 

Based on a study conducted at ICAR- CPCRI 
under Kerala condition, 32-40 liters (66 % of open 
pan evaporation) of water/palm/ day can be applied 
through dr ip irrigation based on the open pan 
evaporati on. 34 per cent of water can be saved in 
dr ip irrigati on (Subramanian et aI., 2018) compared 
to basin irr igati on @ 200 lit res/palrn once in four 
days. Irri gation shoul d be started in December when 
the soil moist ure depletes to 50% of available soi l 
moisture (ASM). 

Potential Advantages of Drip Irrigation 
System 

Through drip irrigati on, more area can be brought 
under irrigation as 30- 40% of water can be saved in 
drip irrigati on over other methods of irrigation. Slow 
and fre quent watering elimi nat e wid e flu ctuations 

Fertiqation 

Fig. 6 ..........................................................................................
 

in moisture cont ent and results in better growth 
and yield. This is a bett er and effi cient means for 
applicati on of fertilizer and ot her chemicals. There 
would be only limited weed growth as the re is partial 
soil wetti ng compa red to oth er meth ods of irrigatio n 
and reduced energy requirements in term s of ­
elect ricity and human labour. Drip irrigati on system 
is very much suited to poor soils where conventional 
methods of irrigati on lead to deep percolatio n (eg. 
sandy soil) and low infil t rati on (heavy soils). 

Cost of Drip System 

The cost of Drip system including installatio n 
would be aroun d Rs. 450 and 500 per palm 
(exclusive of pump) which works out to Rs. 80000 
to 900001- approxima tely/ha of coconut garden with 
four emitters per palm. 
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Fig. 3,4 &5 

the volume of roo ts wetted has a dir ect relati onship 
with th e quanti ty of water supplied and the nutrient 
uptake. Soil water distribution is determ ined by 
the soil prop erties and the amount of water added 
and withdrawn fro m the soil surface. A minim um of 
20 to 30 percent of t he active root zone should be 
wett ed to absorb the water required by the palms. 
Results of t he experiment conducted at CPCRI has 
shown (water spread fro m a single point source) that 
minimum four emitters are requ ired fo r the laterite 
a.n d re? sandy loam soil, whereas for the sandy soil, 
SIX emitte rs are required to wet adequate volume in 
active root zone. The rate of wat er applicatio n should 
be 2-3 litres per hour per emitter (Fig. 6) 

• Quantity of water 

Based on a study conducted at ICAR- CPCRI 
under Kerala conditi on, 32-40 liters (66 % of open 
pan evaporati on) of water/palm/day can be applied 
thro ugh .drip irrigatio n based on the open pan 
evaporati on. 34 per cent of water can be saved in 
dr ip irrigation (Subramanian et al., 2018) compared 
to basin irrigation @ 200 Iitres/palm once in four 
days. Irrigati on should be start ed in December when 
the soil moistu re depletes to 50% of available soil 
moisture (ASM). 

Potential Advantages of Drip Irrigation 
System 

Through dri p ir rigation, more area can be brought 
under irrigati on as 30- 40% of wate r can be saved in 
drip irrigation over other methods of irrigation. Slow 
and frequent watering elimi nate wide fluctuations 

Fig. 6 
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in moisture content and results in better growth 
and yield. This is a better and efficient means for 
applicati on of ferti lizer and oth er chemicals. There 
would be only limi ted weed grow th as there is partial 
soil wetting compared to other methods of irrigation 
and reduced energy requirements in terms of 
electricity and human labour. Drip irr igati on system 
is very much suited to poor soi ls where conventional 
meth ods of irrigati on lead to deep percolation (eg. 
sandy soil) and low infil tra tion (heavy soils). 

Cost of Drip System 

The cost of Drip system including installation 
would be around Rs. 450 and 500 per palm 
(exclusive of pump) which works out to Rs. 80000 
to 90000/ - approximately/ha of coconu t garden with 
four emitt ers per palm. 
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Fertigation 

Fig. 7: Fertilizer Tan k 

Fertigatio n 

Fertigati on is an effi cient met hod of fertilizer 
applicatio n t hrough irrigation. Water soluble 
ferti lizers in t he right quanti ty at th e right ti me is 
applied along with dr ip ir rigati on, whi ch ensures 
that nutrients reach the root zone realizing effi cient 
use of th e given ferti lizer. Only less quanti ty fertil izer 
is requi red rather than t he conventi onal met hod. 
Fertigation increases the effici ency of applied 
ferti lizer. Water-soluble ferti lizers such as urea, di­
ammonium phosphate (DAP) and potassium chlor ide 
can be combined to provide through dri p ir rigati on / 
tri ckle irrigati on. Liquid fertil izers that dissolve very 
quickly can also be used, but it is slight ly cost ly, 

Depending on the age of the coconut palm and the 
soil condi tio ns, farmers apply the required fert ilizers 
twice a year at t he basins of t he coconut palm by 
conventi onal method. A porti on of the fertilizer th us 
applied is lost by evaporation and leaching in the soil. 
The purpose of ferti gati on is to apply t he ferti lizer in 
small quanti ties dur ing several ti mes along with the 
drip irrigati on so as t o minimize the loss of nutrients. 
It does not cause a y additi onal cost to the farmer in 
terms of labour charges and can also save the use of 
excess ferti lizer. 

Practices of Fertigation 

To capitalize on ferti gati on benefi ts, special care 
should be taken in selecti ng ferti lizers and injection 
equipments and maintenance of t he system. 
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Fertilizer Injection Method 

Fertil izer injecto rs are designed for a specific 
pressure and flow range. There should be suitable 
anti -siphoning valves or non-return valves to 
prevent the back flow or siphoning of water and 
ferti lizer soluti on into fertilizer tank . The modern 
ferti gati on equipments are designed to regulate 
ferti lizer quanti t y applied, ferti gati on duration, ratio 
of different prop ortions of fertil izers, starti ng and 
ending ti me etc. There are t he following three 
methods of injecti on 

~ 1. Pressure Differential (By-pass) tank 

The ferti lizer solution is poured into an 
airtig ht tank and a portio n of th e irrigati on water is 
allowed to passth rough the tank. Pressure differential 
tank system is working based on the principle of 
pressure differenti al created by a valve, pressure 
regulation, elbows or pipe frictio n in the main line 
(Fig.7). The pressure difference forces t he water to 
enter through a by-pass pipe into the pressure tank 
t hat contains the ferti lizer and to pumped out again 
by carrying varying amount of dissolved ferti lizers. 
The applicati on of nutrients is quanti tati ve; therefore 
it is adapted fo r perennial crops like cit rus, fr uit trees 
and/ or crops grown in heavy soil. The cost is around 
Rs. 8000/ - for 120 lit re capacity t ank. 

~ 2. Vacuum Injection (Venturi) 

In this method, a ventu ri device (Fig.8) is used 
for reducing pressure (vacuum) tha t sucks the 
fertilizer soluti on info t he line. It is very simple to 
operate as th ere is no moving parts, easy to install 
and maintain, suitable fo r very low injecti on rates 
and both proporti onal and quanti tati ve fertiliza tion . 
A plasti c hose from both sides of a valve in th e main 
line of t he irrigati on system is submerged into the 
fertilizer soluti on mixed in a bucket placed below 
and the valve is then slow ly closed. In doing so, th e 
water passes through the main pipe and also partly 
through the vent. When it reaches th e narrow part 
of the vent, the speed of t he water increases and 
the pressure decreases accordingly. The resulti ng 
low pressure pulls the soluti on out of th e bucket. 
This valve can be contro lled and the rate of fertili zer 
application can be adjusted. 

~ 3.Pump Injection 

Pumpsare used for injecti ng the ferti lizer solution 
from the supply tank into t he line (Fig.9). Injection 
energy is provided by elect ric/ hydraulic motors 
(diaphragm and piston ). The centr ifu gal pump used 
for conventi onal irrigati on can also be used for this 
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Fig. 8: Fertigation w ith Venturi 

purpose. One of its disadvantages is t hat it s flow 
rate decreases with the pressure of the water in the 
main irrigati on pipe. This drawback can be avoided 
by using a positi ve displacement pump. These pumps 
are capable of pumping a certain amount of soluti on 
regardless of the exte rnal pressure. It has advantages 
like very accurat e, proportional fertigation, no 
pressure loss in the line and easily adapted for 
automati on. 

Ferti lizer Solubility 

An essentia l pre-requisite for the solid fer ti lizers 
used in fertigati on is its absolute dissoluti on in t he 
irrigation water. Examples of highly soluble ferti lizers 
appropriate for t he ferti gati on are ammonium 
nit rate, potassium chloride, potassium nitrate, 
urea, amm onium mon ophosphate and pot assium 
monophosphate. The solubility of fer ti lizers also 
depends on temperature. Di ammonium phosphate 
hasgood solubility which ismainly used for supplying 
phosphoro us and nit rogen. 

Nitrogen Fertigation 

For nit rogen ferti gati on, urea is a well suited 
fertilizer fo r injecti on in micro ir rigation system. It is 
ext remely solub le and dissolves in non-ionic form, 
hence it does not react w ith ot her materials in the 
water. Fertili zer urea does not cause precipitati on 
problems in t he drip system. The nitrogenous 
ferti lizers suitable for dr ip ferti gati on are urea, 
ammonium nit rate, ammonium sulphate, calcium 
amm onium sulphate, calcium ammonium nit rate 
etc. 

Phosphorus Fertigation 

Normally phosphorus application th rough 
irrigati on water may cause precipi tati on of 
phosphate salt s in the system. Among t he phosphati c 
ferti lizers phosphor ic acid and mon o ammonium 

------ - --"---. Fertiqauon 

Fig. 9: Fert igation with Inject ion pump 

phosphate 
fertigation. 

are fou nd to be more suitable for 

Potassium Fertigation 

Potassium ferti lizers are soluble in irrigation 
water and hence application of K fertilizer does 
not cause any precipitati on of salts. Among the 
common potassium fertilizers, potassium nitrate, 
potassium chloride, potassium sulphate and 
mono potassium phosphate are used in drip 
fertigation. 

Micro nutrients Fertigation 

Micronut rient s like iron, manganese, zinc, copper, 
boron and molybdenum are able to supply through 
drip fertigati on to correct micronut rient deficiency in 
coconut . 

Fertigation time and frequency 

The fertilizers can be applied six or mo re times 
in an year in equal split s dependi ng on the rainfall 
period. However, fertili zers should not be applied 
during periods of heavy rainfall. Findings of CPCRI 
indicated that 50% of t he recommended dose of 
ferti lizer (NPK) when applied through drip fertigation 
is suffi cient to produce an yield equivalent to 100% 
of t he recommended dose of fertil izer (NPKj applied 
through conventional method. 

The ferti lizers were applied through a by-pass 
tank to the palms. Ferti lizers viz., urea @ 91g, 
phosphor ic acid @33 ml and muriate of potash @170 
g per palm per applicati on and wh en DAP is used, it 
is recommended to provide Urea@70g , DAP @60g 
and muriate of potash@170g for single dose per 
palm. Six doses are to be applied to the palms from 
December to May at monthly int ervals for Kerala 
conditi ons. For Phosphorus application, commercial 
phosphoric acid can also be used. 
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Facts about Fertigation 

The success of ferti gation oft en depends on t he 
effi ciency of t he irrigatio n system. The complete 
advantages of fer ti gati on become evident only if 
correct irrigation design is employed to meet the 
plant requirement for water and nutrients. Alt hough 
the PVC, HDPE or LLDP pipes in the drip irrigation 
system do not react with t he ferti lizer chemicals, the 
metal components in the pipes may do so. Therefore 
it is better to avoid metal components in fertigati on 
whi ch are likely to undergo chemical reaction. The 
ferti lizer materia ls are corrosive in nature and hence 
th e component parts of the irrigation system that 
come in contact with th e fertilize r soluti ons should 
be made up of stainless steel! plasti c /non-corrosive 
mat erials. The concentration of total nutrients in the 
mainline should not exceed Sg/Iitre. Care should be 
taken to mix ferti lizers in suffi cient quanti t y of water. 
If ferti lizers are not dissolved fully prior to injecti on in 
to th e system, it may result in applicati on of varying 
concentra tion and create blockage in t he system. 
Wherever necessary suitab le anti- siphoning valves 
should be installed to prevent backflow or siphoning 

of water, fertil izer or chemical solu ti on into fertil izer 
tank or irrigati on supply. 

Fertigation System Hygiene 

Ferti gati on result s in high concentra tion of 
nutri ents in irr igation system and this may lead to 
the growt h of bacteria, algae and slime in the system. 
These should be removed regularly by injecti ng 
chlorine or acid th rough the system. During the 
time of fertilizer injecti on, chlorine addition should 
be avoided. Care should be taken to ensure that the 
system should always be fl ushed of nutrients before 
comp leti on of irrigati on. During the fertigation 
period it is important to check pH effect s over ti me 
in t he roo t zone, soil temperature effect on nutrient 
availability, corrosion and blockage of outlets and 
reacti on wit h salts in th e soil and water. 

Though ferti gati on is possible by dr ip, sprinkler 
and ot her irr igati on meth ods, for plantati on crops 
like coconut, arecanut etc. ferti gati on is most 
suitable and economical th rough drip irr igati on as 
t hese crops are w idely spaced. Fertigati on adopted 
through sprinkler irrigation causes more water and 
nut rient loss. • 
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