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Abstract A field experiment was conducted during
kharif 2014 at ZARS, University of agricultural Sci-
ences, Bengaluru to study the effect of micro sprin-
kler fertigation on growth, yield of groundnut in red
sandy loam soil. The experiment was laid outin RCBD
with nine treatments and replicated thrice. Micro sprin-
kler fertigation of WSF at 100% RDF increased the
pod yield significantly (2882 kg ha') over all other
treatments. However, it was on par with micro sprin-
kler fertigation of WSF at 75% RDEF. Micro sprinkler
fertigation of WSF at 100% RDF recorded significantly
higher plant height (35.7 cm), number of branches
plant (7.1), number of pods plant™ (34.2), pod yield
(2882 kg ha') and haulm yield (3443 kg ha'). Micro
sprinkler fertigation of WSF at 100% RDF recorded
significantly higher WUE (64.9 kg ha-cm™) over all
other treatments. Micro sprinkler fertigation of WSF
at 75% RDF recorded significantly higher agronomic
nutrient use efficiency (70.3,22.3 and 44.6 kg kg ' of
N, P and K, respectively). Micro sprinkler fertigation
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of WSF at 75% RDF recorded 25% saving in fertiliz-
ers along with higher yields of groundnut.

Keywords Micro sprinkler, Fertigation, Agronomic
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Introduction

Groundnut (Arachis hypogaea L.) is one of the prin-
cipal oilseed crop of tropical and sub-tropical regions
of the world belongs to the family Leguminoceae and
is commonly called as poor man’s almond and is also
called as king of oilseeds. Water and fertilizer are the
two basic inputs in irrigated agriculture, while the
former is less costly than the later at present. The
time is not too far off when water becomes scarce and
costlier due to increased industrialisation and inten-
sive agriculture. Micro-sprinkler irrigation applies
water directly to the soil surface area allowing water
to dissipate under the low pressure. Micro sprinklers
operates at low pressures (20-35 psi), with wetting
patterns of 10 to 30 feet, with a discharge capacity of
8-90 gph [1]. The fertilizers being used in India are
granular, prills and amorphous forms which are ap-
plied by various methods such as band application,
broadcasting and drilling where in the fertilizers are
likely to be lost by higher rains, flood irrigation. This
can be avoided by applying the fertilizers through
micro irrigation called as fertigation. In this context
there is a greater urge to increase the use efficiency



of applied inputs (water and nutrients) through
fertigation. Thus, micro sprinkler fertigation becomes
prerogative for increasing the yields most of the close
growing crops like groundnut, which significantly
increases use efficiency of water and fertilizer, mini-
mize losses, supplies nutrients directly to root zone
in available forms and reducing cost compared to tra-
ditional fertilizer applications [2]. With the clear vi-
sion of these facts the present study was conducted
to know the performance of groundnut under micro
sprinkler fertigation.

Materials and Methods

A field experiment was carried out at ZARS, Univer-
sity of Agricultural Sciences, Bengaluru to study the
impact of micro sprinkler fertigation on growth and
yield of groundnut. The experiment was laid out in
randomized block design in red sandy loam with nine
treatments which were replicated thric. The pH of soil
was slightly acidic (6, 10), medium EC (0.43 ds m™"),
medium nitrogen, phosphorus and potassium con-
tent 315.3,32.3 and 219.0 kg ha™!, respectively. ICG V-
91114 variety was used along with spacing of 30 cm x
15 cm at recommended seed rate. In the experiment,
normal fertilizer (NF) and water soluble fertilizer (WSF)
were used for the study. For soil application, normal
fertilizers viz., urea, SSP and MOP were applied as
source of N, PZO5 and KZO, respectively. These fertil-
izers were applied at the time of planting as basal
dose for the treatments under study. In fertigation
methods, according to the treatments, required quan-

2709

tities of fertilizers (NF or WSF) were given in 4 equal
splits at 20 days interval starting from 14 days after
sowing to 74 days after sowing. The treatment details
were as follows.

Treatment details

T, : Surface irrigation with soil application of 100%
RDF (NF)

: Micro sprinkler irrigation with soil application
of 100% RDF (NF)

: Micro sprinkler fertigation of NF at 100% RDF

: Micro sprinkler fertigation of NF at 75% RDF

: Micro sprinkler fertigation of NF at 50% RDF

: Micro sprinkler fertigation of WSF at 100% RDF

: Micro sprinkler fertigation of WSF at 75% RDF

: Micro sprinkler fertigation of WSF at 50% RDF

: Absolute control
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Results and Discussion

Significantly higher plant height (35.7 cm), number of
branches (7.5), leaf area (1114 cm? plant! and total
dry matter production (51.3 g plant') were recorded
in micro sprinker fertigation of WSF at 100% RDF (T,)
over all other treatments except micro sprinkler
fertigation of WSF at 75% RDF (T.). Absolute control
(T, : No application of fertilizers) recorded the lowest
growth attributing parameters viz., plant height (19.1
c¢m), number of branches (4.9), leaf area (514 cm?
plant') and total dry matter production (20 g plant™).
The increased growth attributes in T, may be attrib-
uted to availability of nutrients in root zone of plants,
where in the plants were able to utilize all the nutri-

Table 1. Growth parameters viz., plant height, number of branches, leaf area and total dry matter as influenced by micro

sprinkler fertigation treatments at harvest.

Plant height No. of Leaf area  Total dry matter
Treatments (cm) branches (cm? plant™) (g plant™)
T, : Surface irrigation with soil application of 100% RDF (NF) 22.9 5.1 625 28.6
T, : Micro sprinkler irrigation with soil application of 100% 28.5 6.0 826 34.4
RDF (NF)
T, : Micro sprinkler fertigation of NF at 100 % RDF 32.6 6.8 1013 42.7
T, : Micro sprinkler fertigation of NF at 75% RDF 30.4 6.5 9.53 39.5
T, : Micro sprinkler fertigation of NF at 50% RDF 26.9 5.9 799 33.1
T, : Micro sprinkler fertigation of WSF at 100% RDF 35.7 7.5 1114 51.3
T, : Micro sprinkler fertigation of WSF at 75% RDF 34.2 7,1 1051 46.5
T, : Micro sprinkler fertigation of WSF at 50% RDF 29.8 6.0 874 34.7
T, : Absolute control 19.1 4.9 514 20.0
SEm #* 0.97 0.23 32.08 1.744
CD at 5% 2.90 0.69 96.18 5.28
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Table 2. Yield and yield parameters as influenced by micro sprinkler fertigation treatments at harvest.

Haulm
No. of  Pod weight 100-kernel Pod yield yield
Treatments pods (g plant’)  weight (g) (kg ha') (kg ha')
T, : Surface irrigation with soil application of 100% RDF (NF) 19.4 14.8 30.3 1779 2409
T, : Micro sprinkler irrigation with soil application of 100% 23.1 17.6 33.4 2151 2806
RDF (NF)
T, : Micro sprinkler fertigation of NF at 100% RDF 28.4 21.5 35.6 2517 3137
T, : Micro sprinkler fertigation of NF at 75% RDF 26.8 20.5 34.5 2277 2887
T, : Micro sprinkler fertigation of NF at 50% RDF 22.0 16.8 33.5 1933 2562
T, : Micro sprinkler fertigation of WSF at 100% RDF 34.2 26.1 37.9 2882 3443
T, : Micro sprinkler fertigation of WSF at 75% RDF 31.9 24.3 36.3 2632 3237
T, : Micro sprinkler fertigation of WSF at 50% RDF 24.4 18.6 33.9 2159 2837
T, : Absolute control 13.8 10.6 29.8 1377 2077
SEm + 1.20 0.78 0.77 118.08 105.17
CD at 5% 3.59 2.33 2.31 354.01 315.31

ents and resulted in elongation of inter nodes, leaf
area and higher dry matter accumulation. These re-
sults are similar with the findings of Vijayalakshmi
[3]; Mathukia et al. [4] and Rathore et al. [S] (Table 1).

Micro sprinkler fertigation in generally increased
the groundnut pod yield in all fertigation treatments.
Significantly higher number of pods plant” (34.2 cm),
pod weight (26.1 g plant™), 100 kernel weight (37.9 g
plant ), pod yield (2882 kg ha') and haulm yield (3443
kg ha') recorded in micro sprinkler fertigation of WSF
at 100% RDF over all other treatments except micro
sprinkler fertigation of WSF at 75% RDF. The in-
creased yield may be due to increased growth and
yield parameters. The improved yield in micro sprin-
kler fertigation is mainly attributed to enhanced avail-
ability of nutrients in the root zone throughout grow-
ing periods, which is due to even distribution of nu-
trients. Since, nutrient supply through irrigation wa-
ter increased solubility and availability of nutrients
and higher solubility percentage of WSF which were
supplied at four equal splits, thus minimizing the loss
to a considerable extent. Similar results obtained by
Jainetal.[6] Significantly lower yield was recorded in
absolute control (1377 kg ha') followed by surface
irrigation with soil application of 100% RDF with NF
(1514 kg ha') (Table 2).

Among the different treatments, surface irriga-
tion method recorded higher water use (631.6 mm)
over micro sprinkler irrigation methods. Overall micro

sprinkler fertigation treatments used 443.8 mm water
which was 29.8% lower than surface irrigation with
soil application of fertilizers (Table 3).Higher water
use efficiency (WUE) was observed in micro sprin-
kler fertigation with 100% RDF through WSF (64.9 kg
ha-cm™) as compared to surface irrigation with soil
application of 100% RDF through NF (28.2 kg-cm™),

Table 3. Total water used and WUE as influenced by micro
sprinkler fertigation in groundnut. Treatment details : T :
Surface irrigation with soil application of 100% RDF (NF),T,:
Micro sprinkler irrigation with soil application of 100% RDF
(NF), T, : Micro sprinkler fertigation of NF at 100% RDF, T,
: Micro sprinkler fertigation of NF at 75% RDF, T, : Micro
sprinkler fertigation of NF at 50% RDF, T, : Micro sprinkler
fertigation of WSF at 100% RDF, T, : Micro sprinkler
fertigation of WSE at 75% RDF, T, : Micro sprinkler fertigation
of WSF at 50% RDF, T, : Absolute control.

Irrigation  Total water
water used
applied (I[+Ep) WUE Water
Treatments (I ) (mm) (mm) (kg ha-cm) saved (%)
T, 500.0 631.6 28.2 -
T, 312.2 4438 48.5 29.8
T, 312.2 4438 56.7 29.8
T, 312.2 4438 51.3 29.8
T, 312.2 443.8 43.6 29.8
T, 312.2 4438 64.9 29.8
T, 312.2 443.8 59.3 29.8
T, 312.2 4438 48.6 29.8
T, 312.2 443.8 31.0 29.8
SEm + - - 2.78 -
CD at 5% - - 8.35 -
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Table 4. Agronomic nutrient use efficiency (kg pod yield per kg nutrient applied) as influenced by micro sprinkler fertigation

in groundnut.

Agronomic nutrient use efficiency (kg kg™')

Treatments N P K

T, : Surface irrigation with soil application of 100% RDF (NF) 16.1 5.4 10.7
T, : Micro sprinkler irrigation with soil application of 100% RDF (NF) 31.0 10.3 20.6
T, : Micro sprinkler fertigation of NF at 100% RDF 45.6 15.2 30.4
T, : Micro sprinkler fertigation of NF at 75% RDF 48.0 16.0 32.0
T, : Micro sprinkler fertigation of NF at 50% RDF 445 14.8 29.7
T, : Micro sprinkler fertigation of WSF at 100% RDF 60.2 20.1 40.1
T, : Micro sprinkler fertigation of WSF AT 75% RDF 70.3 22.3 44.6
T, : Micro sprinkler fertigation of WSF at 50% RDF 62.5 20.8 41.7

SEm + 2.26 0.65 1.34

CD at 5% 7.86 2.3 4.07

micro sprinkler irrigation with soil application of 100%
RDF through NF (48.5 kg ha-cm™) and absolute con-
trol (31.0 kg ha-cm™). Water saving was up to the
tune of 29.8% by using micro sprinkler fertigation as
compared to surface method of irrigation (Table 3).
The increased water use efficiency in all micro sprin-
kler fertigation treatmentS over surface irrigation was
mainly due to considerable saving of irrigation water,
higher nutrient uptake and higher yield of crop (Table
3). Further, this was also due to need based applica-
tion of water at regular intervals resulted in efficient
utilisation of applied irrigation water and nutrients.
These results are in concordance with Sukeshni et al.
[7] in groundnut.

Micro sprinkler fertigation of WSF at 75% RDF
registered significantly higher nitrogen use efficiency
(70.3 kgkg') over all other treatments except micro
sprinkler fertigation of WSF at 50% RDF (62.5 kg
kg™). Significantly higher phosphorus and potassium
use efficiency was noticed in micro sprinkler
fertigation of WSF at 75% RDF (22.3 and 4.6, respec-
tively) over all other treatments except micro sprin-
kler fertigation of WSF at 50% RDF and 100% RDF.
Higher solubility percentage of WSF have led to the
efficient utilization of nutrients leading to higher up-
take of nutrients which was positively correlated with
the yield. So, the proportionate increase in the yield
to the nutrients applied led to the increased ANUE.
These results are in conformity with Jayadeva [8].

Micro sprinkler fertigation of WSF at 100% RDF

recorded significantly higher growth parameters, yield
parameters and water use efficiency. However, it was
on par with micro sprinkler fertigation of WSF at 75%
RDF. Higher agronomic nutrient use efficiency was
noticed in micro sprinkler fertigation of WSF at 75%
RDF. Thus 25% saving on fertilizers without much
reduction in the yield.
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