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water use. The crop water
requirement for maize refers to the
amount of water required to
compensate the evapotranspiration
loss from the cropped field. Whereas,
the crop evapotranspiration (ETc)
refers to the combined loss of water
by soil evaporation and crop
transpiration from disease-free, well-
fertilized crops, grown in large fields,
excellently managed under optimum
soil water conditions, and achieving
full production under the given
climatic conditions. Estimate daily
ETc of maize (Fig. 4) as a product of
daily reference crop
evapotranspiration (ETo) calculated
using local weather data and
experimentally derived crop
coefficient (Kc) which varies
according to the crop growth stage
(ETc = ETo x Kc).

These values (Fig. 4) as an
example determined for drip irrigated
maize grown under Hyderabad agro-
climatic conditions represent net
water requirement and need to be
adjusted in case of incident rainfall
during the crop growing season.
Irrigation would be required,
when maize ETc exceeds the supply
of water from rainfall during a given
day or crop growth sub-period. The
irrigation water requirement
represents the difference between the
ETc and effective rainfall.
Furthermore, in estimating crop
water requirements, efficiency of the

irrigation system should also be
considered. As ETc varies with crop
growth stage and weather conditions,
both the amount and timing of
irrigation are important to achieve
better results. 

Maize water use – Drip versus furrow
irrigation

Irrigation scheduling and water
application pattern under drip
method is totally different from
furrow method of irrigation. Unlike
furrow irrigation, water is frequently
and precisely delivered through a pipe
network in the crop root zone
tailored to meet crop needs at various
growth stages enabling a high degree
of water application control avoiding

any over irrigation and wastage in the
form of conveyance, run off and deep
percolation losses. Past seven years of
research at Water Technology Centre,
PJ Telangana State Agricultural
University, Hyderabad indicated that
irrigation water use of maize can be
reduced by 19.5 to 21.8% when
using surface drip irrigation
compared with conventional form of
surface furrow irrigation that
typically operates at 50-60% field
application efficiency. The application
efficiency of a surface drip system can
approach 95% when carefully
managed to limit wastage through
ET-based scientific irrigation
scheduling. Similarly, drip irrigated
maize in farmer’s fields registered
30.6 to 33.5% reduction in water use
(Fig. 5).

Additionally, water savings
indicate that with the same amount
of water used for irrigating one ha of
maize under furrow method of
irrigation, about 1.44-1.5 ha of
maize can be irrigated using drip
system. In other words, an additional
area of 0.44-0.5 ha of maize can be
brought under drip method irrigation
from the saving of water realised
through drip. A dripline spacing of
1.2 m, emitter spacing of 40 cm and
emitter discharge of 2 L/hour has
been found to be technical feasible
for field application. Nitrogen
fertigation was a very effective
management tool with drip
irrigation, helping to maximize maize
grain yield, while obtaining high
efficiencies of nitrogen and water use.

Fig. 4. Field irrigation scheduling programme for drip irrigated maize

Fig. 5. Maize water use – Surface drip versus conventional furrow irrigation
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weed growth and thus the cost
required for weeding operations
reduces markedly. Irrigation costs
under drip method of irrigation are
substantially less for the following
two reasons: First, the labour hours
required are less for managing
irrigation scheduling (1-2 hours a
day) under drip method of irrigation
of maize. Second, since water saving
(30.6-33.5%) is very high under drip
irrigated maize owing to high field
application efficiency, it substantially
reduces the working hours of pump
set which extensively reduces the
electricity costs. Third, water soluble
fertilizers are applied combined with
each irrigation event precisely in the
crop root zone according to crop
developmental stages termed as
fertigation, cuts down the wastage,
improves nutrient use efficiency
thereby reducing fertilizer doses
(25%) and associated labour costs.

The drip irrigated maize yield
gains over furrow irrigated crops
were in the range of 27-84.6%. The
per ha net profit without considering
fixed capital investment on drip
irrigation system amounted to
` 1,31,528 to 1,69,727/ha among
different farmers using drip
irrigation, whereas it varied only

Fig. 6. Sub-surface drip irrigated maize at CSSRI-CIMMYT platfrom, Karnal

maintaining top yields in the range of
11.9-12.5 tonnes/ha.

Grain yield and Economic analysis –
Drip versus furrow irrigation

Drip irrigation cause marked
reduction in production costs, which
varied between 15.1 to 18% (Table
1). Cost reduction is generally
realised from labour intensive
operations such as weeding and
costly inputs viz., irrigation and
fertilization. Since water is applied
directly in the crop root zone partially
wetting the soil, it results in limited

Surface drip systems were being
utilized at Water Technology Centre,
PJTSAU, Hyderabad for more than
seven years without any replacement
and degradation and found to be cost
competitive with higher maize grain
yields ranging from 7.4 to 10.0
tonnes/ha. Similarly, a 10-year
research using subsurface drip
irrigation in maize at Kansas State
University, Colby, in the U.S.A.,
indicated that 35 to 55% irrigation
water can be saved using subsurface
drip irrigation (Fig. 6) over surface
furrow irrigation while still

Table 1. Economic analysis of maize performance under surface drip irrigation versus furrow irrigation

Symbol Particulars Farmer: Karra Israel Farmer: K. Yasupadam Farmer: Devegouda
Location: Kottapalli Location: Kottapalli Location: Nizamabad

Drip Flood Drip Flood Drip Flood

A Production cost (`/ha) 45,785 53,972 46,232 54,781 41,473 50,576
B Water use (m3/ha) 3,244 4,811 3,375 4,867 3,420 5,141

C Water saving by drip (%) 32.6 48.3 30.6 44.2 33.5

D Grain yield (Tonnes/ha) 10.8 8.5 10.1 7.6 12.0 6.5
E Selling price, MSP (`/Tonne) 17,600 17,600 17,600 17,600 17,600 17,600

F Gross returns (`/ha) (D x E) 1,90,080 1,49,600 1,77,760 1,33,760 2,11,200 1,14,400

G Net income (`/ha) (F – A) 1,44,295 95,628 1,31,528 78,979 1,69,727 63,824
H Water footprint (Litres/kg grain) 300 566 334 640 285 791

I Fixed cost (`/ha) of drip 1,15,500 1,15,500 1,15,500

a) Life (years) 10 10 10
b) Depreciation (`/ha) 11,550 11,550 11,550

c) Interest @11% (`/ha) 12,705 12,705 12,705

d) Repairs & Maintenance (`/ha) 1,425 1,425 1,425
e) Total Cost (b + c + d) (`/ha) 25,680  25,680 25,680

J Total cost (Rs./ha) (A + Ie) 71,465 53,972 71,912 54,781 67,153 50,576

K Profit without subsidy (`/ha) (F – J) 118,615 95,628 105,848 78,979 144,047 63,824
L Profit with subsidy at 25% (`/ha) 124,678 95,628 111,911 78,979 150,110 63,824

M Profit with subsidy at 90% (`/ha) 140,444 95,628 127,677 78,979 165,876 63,824

N Benefit cost ratio for without subsidy, 1.66#, 1.74* 1.77 1.47, 1.55 1.44 2.14, 2.23 1.26
at 25% and 50% subsidy and furrow &1.96+ &1.77 &2.47

O Payback period (years) <1.0 — <1.0 — <1.0 —

#Without subsidy, *at 25% and +50% subsidy
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from ` 63,824 to 95,628/ha for
furrow irrigated maize. This suggests
that the profit accrued with drip
irrigated maize is about ` 48,667 to
1,05,903/ha higher than furrow
irrigated crop. This higher profit
under drip irrigated maize over
furrow irrigation could be purely
attributed to enhanced yield and not
to selling price effect since maize
yield from both methods of irrigation
fetched identical prices. However, the
capital cost of the drip system,
interest on the fixed capital and the
longevity of drip system under field
conditions are important variables
that determine the real profit.
Moreover, since drip is a capital-
intensive technology, the higher
initial investment needed for
installing drip system remains the
main obstacle for the widespread
adoption of drip irrigation in
maizeby small and marginal farmers.
To what extent this discouragement
effect is real and to what extent such
effect can be counter balanced by
government subsidy are important
policy issues requiring answers.
Hence, in order to find out the
economic viability of investment on
drip system in maize, the net profit
was calculated considering
depreciated cost over ten years of
expected life of drip system, interest
on fixed capital and maintenance
costs. The fixed capital cost of drip
system for maize raised at 0.60 m
row spacing and a dripline spacing of
1.2 m, emitter spacing of 40 cm and

a flow rate of 2.0 litres/hour works
out to ` 1,15,500/ha for the sample
farmers without subsidy. Subsidy
prevalent in maize growing states of
India varies from 25 to 90%. After
deducting the subsidy, the capital
investment on drip system for maize
comes down to about ` 11,550 to
` 86,625/ha. For instance, the net
profit without subsidy varies from
` 1,05,848 to ` 1,44,047/ha.
Whereas, with 25% subsidy on drip
system, the net profit varies from
` 1,11,911 to 1,50,110/ha and at
90% subsidy it varies from
` 1,27,677 to ` 1,65,876/ha. The
benefit cost ratio under different
scenarios for drip irrigated maize
varied from 1.66 to 2.47 when
compared to 1.26 to 1.77 for furrow
irrigation. Further, it can also be
noticed that the payback period is
less than one year, which means all
the farmers can recover their
investment on drip system within one
year even without subsidy.

SUMMARY

Maize is the third most important
crop in India after rice and wheat.
Demand for maize feed and food is
projected to increase and India would
need 45 million tonnes by 2022. But
the average productivity is very low
3.05 tonnes/ha. The use of drip
irrigation in irrigated maize
cultivation is a contemporary yield
enhancing and water-saving strategy.
While, the productivity gains per ha
due to drip irrigation of maize varied

from 27 to 84.6%, water saved by
drip varied from 30.6 to 33.5%
among different farmers when
compared to furrow method of
irrigation. Besides these advantages,
the farmers could reduce the
production costs per ha to the tune of
15.1 to 18%. Discounted cash flow
analysis employed suggests that drip
investment in maize is economically
viable even without subsidy. These
incentives are the key to scaling
adoption of yield enhancing and
resource conserving drip irrigation
technology in irrigated maize to meet
future food demand. The present
policies like PMKSY (Pradhan
Mantri Krsihi Sinchayee Yojana) at
country level and some state level
policies like TSMIP, APMIP, GGRC
and RDIP implemented in maize
growing states with the aim of
extending irrigation cover in tune
with “Har Khet ko Pani” and
enhancing farmer’s income i.e., “Per
Drop More Revenue” may encourage
farmers in large scale adoption of
drip irrigation in maize with
continued support of research and
extension agencies.
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ICAR New Portals

The Council has created the following portals for effective governance by utilizing the
information and communication technology.

ICAR Data Centre and Unified Communication portals to secure institute information and information
transmission.
 ICAR-Enterprise resource planning (ERP) System to this manage the human resource in information

of the council including pay roll, finance and budgeting.
 KVK Knowledge Network Portal (http://kvk.icar.gov.in) to share basic information and facilities of

KVKs with contingency plans, demonstration schedule, and advisories.
 Management  System for Post-Graduate Education (MSPGE) enabling academic and e-learning

modules while also being a repository of academic records
 E-Samvad, an online interface of the Council to answer citizens queries.
 KRISHI –A knowledge repository portal of digital information pertaining to research experiments,

outputs, publications, etc.
 E-Krishi Manch, a dedicated portal for farmer-scientist interaction.


