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ABSTRACT: Growing concerns about the environment have made better use of natural resources, less use
of chemicals, and more efficient irrigation water use increasingly important goals of sustainable agriculture.
As a result, an experiment was conducted during the summer season of 2019 at College of Agriculture,
Swami Keshwanand Rajasthan Agricultural University, Rajasthan, India. The treatments consist of 2 levels
of irrigation viz., 0.60 and 0.80 PE and two interval levels viz., alternate and 3 days in main plot and three
groundnut cultivars viz., HNG-69, HNG-123 and TG-37-A in sub plot. The experiment was laid out in split
plot design and replicated thrice. The yield of crop evaluated as pod yield, haulm yield, biological yield and
test weight and in terms of water economy water use, water use pattern and water use efficiency. Results
revealed that higher  pod yield (3117 kg ha-1), kernel yield (2147 kg ha-1), haulm yield (4081 kg ha-1),
biological yield (7199 kg ha-1), test weight (446.58 g), water use (806.36 mm), and water use efficiency (3.86
kg ha-1mm-1) with HNG-123 in comparison to other varieties under irrigation level of 0.80 PE and alternate
day interval. Therefore, concluded that the HNG-123 with 0.80 PE irrigation level can produce more yield
and will be economically effective.

Keywords: haulm yield, kernel yield, biological yield, water use efficiency.

INTRODUCTION

Peanut (Arachis hypogaea L.) is an important oilseed
and food legume crop of tropical and subtropical areas
of the world. Peanut is well known as a dietary
component because of its high protein and oil
content, among other factors. Its uses in industry have
been numerous especially oil extraction. The peanut
kernels contain 45–55% oil and 25–34% protein and are
the fourth most important source of edible oil and the
third most important source of protein in the world.
Peanuts contain mostly good fat (unsaturated and
free of trans types), which is good for your heart and
helps to maintain blood cholesterol levels. Peanut oil is
good from both nutritive and culinary point of views as
it contains good quantities of monounsaturated fatty
acids (MUFA) (oleic acid, 40–50%) and
polyunsaturated fatty acids (PUFA) (linoleic acid, 25–
35%). With this high oleic/linoleic ratio, peanut oil has
a relatively longer shelf-life. The tocopherol (approx.
0.9 mg g-1 oils) and antioxidant present in peanut oil
prevent the development of rancidity. In India, peanut is

one of the important oilseed crops; the total area of
groundnut in Rajasthan is 5.90 Lakh ha. and the total
production of 14.05 Lakh tons with productivity of
2380 kg ha-1 (Anonymous, 2017b), which is quite low
as compared to other countries.
Peanut productivity is restricted by a variety of factors,
and one of the most critical factors is using water and
fertilizer efficiently. It is important to study water
management for better results. One of the recent water
demand management strategies aimed at controlling
water consumption in Indian agriculture is micro
irrigation (MI).
This method is mainly based on drip irrigation as
opposed to flood irrigation(FMI) micro irrigation
utilizes a pipe network, emitters, and nozzles to provide
water  acertain interval. This reduces conveyance and
distribution losses which results in higher water
efficiency under drip irrigation. Reduction in water
consumption resulting from drip irrigation over surface
irrigation varies from 30 to 70 percent for different
crops (INCID, 1994; Postal et al., 2001). Based on data
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from research stations; micro-irrigation is estimated to
increase productivity by 20 to 90 percent for different
crops (INCID, 1994, 1998). It also reduces weed
problems and soil erosion in addition to increasing crop
productivity. In addition to reducing water use, micro-
irrigation also reduces the amount of energy needed to
lift water from irrigation wells (Narayanamoorthy,
2001).

MATERIALS AND METHODS

This study was conducted during the kharif season of
2019 at Instructional Farm, College of Agriculture,
Swami Keshwanand Rajasthan Agricultural University,
Bikaner, Rajasthan, India which is located at 28o01'N
latitude and 73o22'E longitude at an altitude of 234.70
meters above mean sea level in the arid western hyper
arid zone of Rajasthan. According to the average
meteorological data of 2019 (June to October), the
maximum temperature ranged between 35.0oc and
42.3oc during the crop growing season in the 27th and
25th standard meteorological weeks, respectively.
Likewise, the values of minimum temperature i.e.,
15.8oc and 20.6oc was recorded in the 44th and 40th

standard meteorological weeks, respectively. Crop
received 235 mm of rainfall with 13 rainy days in the
growing season. Pan evaporation ranged from 6.1 to
12.0 mm day-1 during the crop growing period. The
average relative humidity during experiment fluctuated
in the range of 32.4 to 93.6 per cent.
The soils of experimental unit was poor in organic
carbon (0.10%) having available nitrogen of 86.4 kg ha-

1, phosphorus of 33 kg ha-1, potassium of 331 kg ha-1.
Electrical Conductivity (1:2) of the soil was 0.2 dS per
m with pH 8.4. The treatment comprised of irrigation
levels viz., 0.60 and 0.80 PE and two irrigation intervals
viz., alternate and 3 days assigned to main plot and
three groundnut cultivars viz., HNG-69, HNG-123 and
TG-37-A in sub plot. The experiment was laid out in
split plot design and replicated thrice. The nitrogen and
phosphorus were applied through urea and SSP.
Nitrogen was applied in two split doses and the full
phosphorus dose was applied by drilling at the time of

sowing. Afterward, crops were harvested from each net
plot area, tagged, and weighed individually. Weight
was recorded and expressed in kg ha-1. Total water
applied to the field at different PE levels was
calculated. The water use efficiency is calculated as the
ratio of pod yield to total water used in a treatment. It is
expressed in kg ha-1 mm-1. Economics was computed
using existing prices of inputs and outputs. Benefit: cost
ratio was calculated by dividing net returns by cost of
cultivation. Data were processed in Microsoft excel
2010 and analyzed by using SPSS 19.0 Version. The
least significant difference test was used to compare
among different treatments at 5% level of significance
(P< 0.05).

RESULTS AND DISCUSSION

Results depicted that different irrigation levels along
with intervals influenced the yield and water economy
of groundnut cultivars. Irrigation at 0.80 PE had
recorded higher karnal yield (2147 kg ha-1), haulm yield
(4081 kg ha-1) and biological yield (7199 kg ha-1) of
groundnut as compared to irrigation level 0.60 PE. The
applied treatment had no effect on harvest index or
shelling index. During 0.60 PE, water was scarce,
which resulted in a very hot summer climate, resulting
in poor plant growth. Parallel results found by Yesim et
al. (2006), Hossain, et al. (2015).
Alternate day irrigation interval gave higher karnal
yield, haulm and biological yield (2044 3986 and 6980
kg ha-1 respectively) of groundnut as compared to 3
days interval. Harvest index or shelling index are not
significantly affected by irrigation interval treatment.
Additional irrigation schedules significantly affected
groundnut yield. All these parameters increased with
decreasing irrigation intervals from 3 days to alternate
day. During the summer months, there was less water
available at three day intervals, resulting in plant
mortality and poor growth of plants due to extreme
heat, resulting in poor yields. Similar kinds of result
have been reported by Khajouei et al. (2004); Godara et
al. (2013); Rao et al. (2010)

Table 1: Effect of irrigation levels and Intervals on yield attributes.

Treatments Kernel yield (kg ha-1) Haulm yield (kg ha-1) Biological yield (kg ha-1)
Irrigation levels

0.60 PE 1741 3666 6153
0.80 PE 2147 4081 7199
SEm± 23 51 63

CD (P=0.05) 79 178 217
Irrigation intervals

Alternate day 2044 3986 6980
3 days 1843 3661 6372
SEm± 41 91 75

CD (P=0.05) 142 315 258
Cultivars
HNG-69 1893 3764 6678
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Maximum pod, haulm and biological yield (2097, 3977
and 6902 kg ha-1) was recorded under HNG 123
groundnut cultivars, followed by was recorded under
HNG 69 (1893 3764 and 6678 kg ha-1), respectively.
Cultivars have significant effect on harvest index and
shelling percentage.  Maximum test weight was
recorded under HNG-123 which was statistically at par
with HNG-69. Superior yield attributing characters in
variety HNG-123 as compared to other varieties were
also recorded in experiments conducted under All India
Co-ordinated Research Project on groundnut at ARSS,
Hanumangarh, (Anonymous, 2010) (Meena et al.,
2014). Higher yields could be attributed to a higher dry
matter production and a cumulative effect of yield
attributes. They agree closely with the results of the Co-
ordinated Advance Varietal trials performed at different
locations, where the variety HNG-123 proved superior
to other varieties (Anonymous, 2010).

Data (Table 2 and 3) revealed that highest water use
(806.36 mm) and WUE (3.90 kg ha-1 mm-1) were
recorded under at 0.80 PE irrigation levels in groundnut
(Zhu et al. 2004). And the highest WUE (4.08 kg ha-1

mm-1) was recorded with alternate day irrigation
intervals compare to irrigation at 3 days interval with
cultivar HNG-123 (3.98 kg ha-1 mm-1). Himanshu et al.
(2012); Suresh et al. (2013); Sharma et al. (2012) were
observed same findings.
Data (Table 4) revealed that irrigation at 0.80 PE gave
higher net return of ` 99,971 ha-1 and B:C Ratio of 2.90
over 0.60 PE irrigation level  and at alternate day
irrigation interval gave higher net return of ` 94,821 ha-

1 and B:C Ratio of 2.83 compare to irrigation at 3 days
interval along with HNG 123 (` 91,015 ha-1). Tripathy
and Bastia (2012); Kamble et al. (2018) were observed
same finding.

Table 2: Effect of irrigation levels and Intervals on water use and water use efficiency of groundnut.

Treatments Water use (mm) WUE(kgha-1mm-1)
Irrigation levels

0.60 PE 661.82 3.90
0.80 PE 806.36 3.86

Irrigation Intervals
Alternate day 734.09 4.08

3 days 734.09 3.68
Cultivars
HNG-69 734.09 3.96

HNG-123 734.09 3.98
TG-37-A 734.09 3.71

Table 3: Water use pattern (Growth stage wise).

Treatments Growth stage (%)

Initial stage Vegetative stage Reproductive
stage Maturity stage Total

0.60 PE 16.9 22.0 43.3 17.8 100%
0.80 PE 18.0 19.3 44.5 18.3 100%

Table 4: Effect of irrigation levels and Intervals on economics of groundnut.

Treatments Net return(`ha-1) B:C Ratio
Irrigation levels

0.60 PE 74550 2.42
0.80 PE 99971 2.90
SEm± 1654 0.03

CD (P=0.05) 5723 0.11
Irrigation intervals

Alternate day 94821 2.83
3 days 79700 2.50
SEm± 2252 0.04

CD (P=0.05) 7794 0.15
Cultivars
HNG-69 89859 2.71

HNG-123 91015 2.74
TG-37-A 80908 2.54

SEm± 2025 0.04
CD (P= 0.05) NS NS
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CONCLUSION

HNG-123 produced significantly higher Karnal, haulm
and biological yields, and a higher water use efficiency
and net return with irrigation at 0.80 PE at alternate day
irrigation intervals.
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