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FERTIGATION IN BANANA AS A TOOL TO INCREASE WATER AND FERTILIZER USE
EFFICIENCY: A REVIEW
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Abstract: Banana is one of the important fruit crop in the tropics. Banana is being an exhaustive crop, it is
paramount to maintain high degree of soil fertility to ensure high yield. Adoption of modern techniques like
fertigation is needed to be emphasised to increase water use efficiency and fertilizer use efficiency. Fertigation
is the most effective way to supply water and nutrients to plants which not only saves water and fertilizer but
increases yield and quality. As reported by different research workers of world, adoption of fertigation in
banana results in saving of fertilizer up to 25-30 per cent and water saving up to 40 per cent and significant
increase in yield and quality of banana.
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Introduction: Banana contributes 37% to the total
fruit production in India. India is the largest producer
of banana in world and it ranks second in area and
production next to mango. It is widely cultivated in
varying agro-climatic regions under different systems
of production. In India it occupies an area of 7.97
lakh ha with production of 284.6 lakh tonnes and
-1
with productivity of 35.7 t ha [1]. Banana is a rich
source of carbohydrate and is rich in vitamins
particularly vitamin B. It is also a good source of
potassium, phosphorus, calcium and magnesium.
Banana being a gross feeder requires high amount of
water and nutrients. Water and nutrient are the two
key factors in the growth and development of banana.
To ensure high yield and superior quality in banana,
adequate application of nutrients is of paramount
importance besides other improved cultural
practices. Under such conditions fertigation helps in
increasing yield through higher water and fertilizer
use efficiency and reducing the degradation of soil.
Fertigation is a method of application of watersoluble fertilizer through the irrigation system. It is
most effective and convenient means of maintaining
optimum fertility level as well as water supply
according to the specific requirements of the plants
and is most commonly practiced in fruit crops.
Fertigation is advantages over conventional fertilizer
application method since it can enhance the fertilizer
use efficiency, nutrient uptake, improves quality
parameters substantial saving of fertilizer up to 30- 40
% [2] and thus, it resulted into significantly increase
total mass of plant, improved phonological
characteristics and bunch characteristics, higher fruit
yield and quality of banana over conventional
fertilizers application [3].
At present, the major hurdles in Indian agriculture is
high fertilizer consumption and low fertilizer use
efficiency, as the prices of fertilizers are increasing
every year. So, today’s perspective it is essential that
apply the recommended doses of nutrients at
appropriate growth stages by proper method of
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application in order to increase the productivity and
farmer profitability. Therefore, literature relevant to
the subject has been reviewed.
Review of literature: A review of drip irrigation
effects on Banana is being presented under following
sub heads:
1. Effect of fertigation on Soil organic carbon and
Available Nutrient
2. Effect of Fertigation on Growth, yield parameters,
yield and quality of Banana
3. Effect of Fertigation on quality of Banana
4. Effect of fertigation on nutrient uptake and water
use efficiency by Banana
5. Economic viability of drip fertigation
1. Effect of fertigation on Soil organic carbon and
Available Nutrient
The application of 100 per cent recommended dose of
-1
N and K (200 g N and 200 g K2O plant ) through drip
in 44 splits up to 300 days and soil application of P2O5
-1
(40 g plant ) at planting recorded significantly higher
organic carbon (0.39 %), available N : P2O5 : K2O (253
-1
: 22.5 : 618 kg ha , respectively) as compared to initial
-1
soil status (238 : 21.6 : 618 N : P2O5 : K2O kg ha ,
respectively) [4].
Effect of Fertigation on Growth, yield
parameters, yield and quality of Banana
Reference [5] reported that application of 100 per cent
recommended dose of fertilizer (200 g N : 50 g P : 300
g K) through drip recorded significantly higher plant
height (189.8 cm), bunch length (115.4 cm), number of
fruit per bunch (117), bunch weight (21.41 kg) and
-1)
yield of banana (95.2 t ha as compared to 100 per
cent recommended dose of fertilizer through soil
application (172.6 cm, 111.2 cm, 109, 17.2 kg and 76.4 t
-1
ha .
Reference [6] reported that fertigation of nitrogen
-1
and potassium at 200 g plant has given higher plant
height at 180 DAP (143.11 cm), no. of leaves per plant
-1
(10.91), total dry matter (4390.58 g plant ), hands per
bunch (7.43), fingers per bunch (96.02) and yield
-1
(88.46t ha ) compared to control.
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Reference [4] revealed that, 100 % N and K2O through
drip fertigation rewarded maximum plant height (185
cm), stem girth (73 cm), maximum no. of hands per
bunch (8.7), no. of fingers per bunch (151), weight of
-1
-1
bunch (20.6 kg plant ) and yield (91.4 t ha )
compared to 100 % N and K2O applied through
conventional method. This is due to; the banana
plants effectively utilized the accurate placement of
fertilizer in solution form at the active root zone area
resulting in vigorous growth and faster bunch
development.
Reference [7] reported that application of 100%
recommended dose of water soluble fertilizer
through fertigation as per the growth stages has
recorded higher finger length (23 cm), finger girth
(13.17 cm), number of hands per bunch (8.33), number
of fingers per bunch (147.6), bunch weight (18.66) and
-1
yield (82.94 t ha ) compared to conventional method
of fertilizer application. Fertigation as per the growth
stages proved superior as compared to uniform splits
because of the availability of nutrient during growth
stages and nutrients are utilized efficiently by the
growing plants.
Effect of Fertigation on quality of Banana:
Reference [8] revealed that subsurface drip fertigation
of 100 per cent recommended dose of fertilizers
(Urea, 13:40:13, KNO3) + liquid bio fertilizers recorded
-1
the highest bunch yield (44.51 t ha ) which accounted
to 115 per cent yield increase over surface irrigation
with soil application of recommended dose of
fertilizers. The fruit quality parameters like total
soluble solids (TSS), ascorbic acid and sugar content
are also maximum. Higher fruit quality especially
higher sugar content can be explained by the role of
potassium which is involved in carbohydrate
synthesis, breakdown and translocation and synthesis
of protein and neutralization of physiologically
important organic acids.
Reference [9] reported that fertigation with 100%
RDF (200:300g N&K /plant) and application of 15 L
/day /plant have recorded higher TSS (23.28% brix).
Fertigation with high levels of fertilizer and low levels
of water could produce better TSS. Application of K
might have contributed to quality improvements
under high levels of fertigation. K is involved in
carbohydrate synthesis and its absolute requirement
for starch synthatase activity
Effect of fertigation on nutrient uptake and
water use efficiency by Banana: Water use
efficiency was observed to be about 20 % higher in
drip irrigated area in comparison to check basin
method used for crop cultivation. The nitrogen,
phosphorus and potassium use efficiency was 25-60
% higher in fertigation than the conventional method
of fertilizer application. The maximum increase was
in treatment T3 (59.5 %) followed by treatments T2
(43.25 %) and T1 (24.5 %). The overall fertilizer use
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efficiency (NPK) was found maximum for treatment
T3 (53.8) followed by T2 (48.32), T1 (41.97) and T4
(33.71). The higher fertilizer use efficiency for the
treatment T3 was mainly attributed to lower dose
fertilizer application. The treatments T1and T4 with
100 % recommended dose of fertilizer indicated that
the fertilizer use efficiency was increased by about 25
% when the fertilizer was applied through drip [5].
Reference [4] reported that application of 100%
recommended dose of N and K through drip
-1
increased uptake of N, P and K (685, 127, 1275 kg ha
respectively) .In general 7.63 kg N, 1.40 kg P and 14.0
kg K were required to produce one tonne of banana.
-1
-1
The uptake of NPK kg ha and kg t was reduced with
the reduced level of fertilizer dose. However, uptake
of nutrients was increased in fertigation treatments as
compared to conventional method of fertilizer
application
Reference [10] reported that application of 100 %
recommended dose of fertilizer (RDF) in which 50
percent of P and K was applied as basal and the
remaining NPK as water soluble fertilizers through
-1
drip irrigation along with sulphur @ 25 kg ha as soil
application registered increased water use efficiency
-1
-1
(44.4 kg ha mm) higher net income (Rs. 416968 ha )
and B: C ratio (6.2). The increased water use
efficiency and water productivity recorded under
subsurface drip fertigation system was mainly due to
better performance of the crop and increased yield by
effective utilization of available water and nutrients
that were supplied at regular intervals throughout the
crop period to meet the crop demand.
Economic viability of drip fertigation: Reference
[9] reported that fertigation treatment W1F3 has
given highest B: C ratio (1.78) and reduced cost of
production per kg of Banana (Rs. 1.26). Fertigation
has proved to economise water and fertilizer level
with a corresponding lower expenditure in cost of
production with labour saving towards weeding,
fertilization and water application.
Application of 100 per cent recommended dose of N
-1
-1
(200 g plant ) and K (200 g plant ) through drip at
weekly interval in 44 splits and basal dose of P2O5
-1
(40 g plant ) as soil application recorded higher
-1
monetary returns (Rs.3,19,900 ha ), net profit
-1
(Rs.1,49,896 ha ), increase over control (Rs.26, 950
-1
ha ) and B:C ratio 1.88 [4].
Conclusion: Considerable work has been carried out
on fertigation for banana production during the past
several years. However, still lot of work remains to be
done which is summarised below and needs to be
investigated: (a)Fertigation time and number of splits
need to be standardized for tissue culture banana and
other banana varieties for higher yield and fertilizer
use efficiency. (b) Fertigation needs to be evaluated
under different banana growing agro-climatic zones
and soil types for various types of banana varieties.
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(c) Evaluation of emitter clogging problem in
fertigation in Banana. (d) Economic viability of drip

fertigated
zones.

ISSN 2347-8691
banana

under

different agro-climatic

References:
1. ANONYMOUS,
2012,
Indian
Horticulture
Database, http://www.nhb.gov.in.
2. GUERRA AMILTON, G., ZANINI, JOSE. R.,
NATALE WILLIAM AND PAVANI LUIZ, C., 2004,
Frequency of fertigation with nitrogen and
potassium applied by microsprinkler system on
Prata-anã banana plant. Engenharia Agrícola, 24:
80-88.
3. REDDY, B. M. C., SRINIVAS, K., PADMA, P. AND
RAGHUPATHI, H. B., 2002, Response of Robusta
banana to N and K fertigation. Indian J. Hort. 59:
342-48.
4. BHALERAO, V. P., PUJARI, C. V., JAGDHANI, A.
D. AND MENDHE, A. R., 2009, Performance of
banana cv. GRAND NAINA under nitrogen and
potassium fertigation. Asian J. Soil Sci., 4(2): 220224.
5. ASHOK KUMAR, ARVIND KUMAR, SINGH, H.
K., KUMARI, N. AND PRAMOD KUMAR, 2009,
Effect of fertigation on banana biometric
characteristics and fertilizer use efficiency.J.
Agric. Engg.46(1): 27-31.

6. CHANDRAKUMAR, S. S., THIMMEGOWDA, S.,
SRINIVAS, K., REDDY, B. M. C. AND
DEVAKUMAR, N., 2001, Performance of Robust
banana under nitrogen and potassium fertigation.
South Indian Hort., 49: 92 – 94.
7. PAWAR, D. D. AND DINGRE, S. K., 2013,
Influence of fertigation scheduling through drip
on growth and yield of banana in Western
Maharashtra. Indian J. Hort., 70(2): 200-205.
8. MAHENDRAN,
P.
P.,
YUVARAJ,
M.,
PARAMESWARI, C., GURUSAMY, A. AND
KRISHNASAMY, S., 2013, Enhancing growth, yield
and quality of banana through subsurface drip
fertigation. Intl. J. Chemical, Environ. & Biol. Sci.,
1(2): 391 – 394.
9. MAHALAKSHMI, M., KUMAR, N., JAYAKUMAR,
P. AND SOORIANATHA SUNDARAM, K., 2001,
Fertigation studies in banana under normal
system of planting. South Indian Hort., 49: 80-85.
10. KRISHNASAMY, S., MAHENDRAN, P. P.,
GURUSAMY, A. AND BABU, R., 2012, Effect of
subsurface drip fertigation on growth and yield of
banana. Madras Agric. J., 99(10-12): 803-806.

***
PRASHANTH KUMAR/ M. K., M. Sc. (Agri.)/ Department of Agronomy/
University of Agricultural Sciences/ Bengaluru-65/ prashanthmadhu7@gmail.com
YAMUNA/ B. G./ Ph. D. Scholar/Department of Agronomy/
University of Agricultural and Horticultural Sciences/
Shivamogga-577225/ yamunabg.gowda@gmail.com

IMRF Journals

226

