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mABSTRACT : Broad bed furrow (BBF) and tied ridging (TR) were evaluated in ten farmer’s fields
during rainy-winter (Kharif-Rabi) seasonsof 2018-19 and 2019-20in Vertisolsat Vijayapur, Karnataka.
Adopting BBF and tied ridging increased the grain yield by 24.64, 11.68 per cent for 2018-19 and
26.27, 11.21 per cent for 2019-20, respectively. Theincreasein grain yield indicates that BBF is
effectivefor in-situ rainwater conservation and improving profile soil moisturein Vertisols. However
BBF technology conserved higher soil moisture as compared to tied ridging and farmer’s practice
over the entire crop growth period. Higher gross and net returns with greater B:C ratio was
observed with layout of farmers fields with BBF technol ogy.
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lobal level, climate changeimpact has becomea
Gnaj or concernand itsimpact felt in rainfed areas
f Semi-Arid Tropical (SAT) region. Inregional

context, climate change has contributed to unpredictable
or erratic rainfall pattern resulting in greater runoff, soil
loss, including shift in sowing and harvesting period of
crops thus leading to reduced yield of Rabi crops
cultivated on residual soil moisture. Nearly 73 per cent
of the cropland in the world and about 60 per cent of the
cultivated areain Indiaisrainfed and it contributesto 40
per cent of total food production. In India about 93 per
cent of sorghum, 94 per cent of pearlmillet, 79 per cent
of corn, 87 per cent of pulses, 76 per cent oilseeds and
64 per cent of cotton cultivated in drylands and it also
foster major livestock production systems (Singh et al .,
2007 and Somasundaram et al., 2014). Rainfed/dryland
eco-system in India is characterized both by erratic

rainfall and frequent droughts. In such situations, in-situ
rainwater conservation can sustain crop yields in the
region especially in thedrought yearswith unevenrainfall
distribution (Patil and Sheelavantar, 2004; Rao et al.,
2007 and Venkateswarlu and Shankar, 2009).
Rainwater conservation is a critical factor in
stabilizing and stepping up of cropyieldsindrylands. Land
configuration like broad bed and furrow (BBF) can
increaseinfiltration of rainwater and thushel pstoimprove
moi sture storagein soil profile (Mathukiaand Khanpura,
2009). In arid and semi-arid regions, high evaporative
demand cause moisture loss from upper two to three
incheslayer of theloose and pulverized soil very rapidly
and thus could not become available to plant. The BBF
resulted in lower runoff and soil losswith higher yield,
monetary returns and water use efficiency compared
with flat bed (Jadhav et al., 2008 and Suryawanshi et
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al., 2008). Devi et al. (1991) observed that BBF resulted
in larger water storage and higher seed yield of castor
than the other tillage treatments. Singh et al. (1999) and
Nagavallemma et al. (2005) reported that land
treatments (raised sunken bed system, ridges and
furrows, broad bed and furrows) increased in-situ soil
moi sture conservation, minimized runoff, and soil erosion
and increased the yield of principal crops grown in the
region.

To increase the soil moisture availability to the
agricultural crops and to increase the infiltration and
percolation of rain water into theroot profile, thein-situ
moisture conservation techniques are recommended.
While considerableimportance hasbeen given toincrease
the productivity of the irrigated lands under green
revolution, sufficient attention has not been given to
increase the productivity of the rainfed areas. The
moistureisthekey limiting factor in therainfed farming
and rainfall is the only source of water for these vast
stretch of lands. It is necessary to harvest maximum
rainwater and to adopt methodsto maximizetheretention
of the available moisture. Hence in rainfed areas, the
in-situ rainwater harvesting through BBF assumes
greater priority.

B METHODOLOGY

A field demonstration was carried out during the
rainy (Kharif) season of 2018-19 and 2019-20 under
northern dryzone of Karnataka at Tajpur village of
Vijayapur district (situated at 16° 46’ N latitude, 75° 32’
E longitude and at an altitude of about 629 m above mean
sea level). The demonstration was carried out with 3
treatments (T ,=Farmerspractice, T,= Broad bed furrow
and T,= Tied ridging) and 10 replications under
Randomized Complete Block Design in the farmer’s field.
Theland was brought to optimumtilth by ploughing twice
with tractor drawn mould board plough. Deep ploughing
with mould board plough followed by 3-4 harrowing
during summer helps to conserve rain water in deeper
soil layersfor alonger period. The soilsof demonstration
field for evaluating pigeonpea crop under different
moi sture conservation practiceswas deep clay soil with
pH 7.8, available organic carbon 0.42 per cent, available
N, P and K were 252.3, 38.7 and 482.3 kg hat,
respectively. Land preparation started with mediumtillage
during second fortnight of March 2018 in all the ten
selected farmer’s fields. After first rains in the first week
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of June, all fieldswere harrowed and in the second week
broad beds were prepared of 120 cm wide and 20 cm
height of bed. Also each furrow spacing was maintained
upto 45 cm apart. Tied ridges were formed by blocking
the furrows manually with earthen bunds at 1.5 m
intervals and also the created micro catchment basins
retain surface runoff in the field.

Sowing of pigeonpea was done on 21% June 2018
and 18" June 2019. Seeds of pigeonpeavariety (TS 3R)
were sownin line using Pora method (dropping the seeds
in furrow behind the plough) of sowing and seed rate of
pigeonpea was 10 kg hat in all two cropping systems.
Weeds were controlled through one hoeing at 20 days
after sowing and one manual weeding. The
recommended rate of N (25 kg ha') and P,O, (50 kg
ha!) was applied at sowing. The soil moisture content
(15 cm deep) for all the treatments was taken for every
30 days interval time. Crop was harvested from 15"
January 2018 and 25" January 2019 at physiological
maturity. Five randomly selected plantsfrom threesites
in each treatment were harvested. Standard procedures
were used to measure the yield attributes and yield
parameters of pigeonpea. Variables were analyzed and
least significance difference (L SD) test was carried out
for analyzed mean square errors using Web Based
Agricultural Statistics software Package (WASP 2.0).
Significance and non-significance difference between
treatments was derived through procedure provides for
a single LSD value (Gomez and Gomez, 1984).
Correlation studies among the yield components of
pigeonpea was done using XL STAT package.

B RESULTSAND DISCUSSION

Theresults obtained from the present investigation
as well as relevant discussion have been summarized
under following heads:

Available soil moisture dynamics:

Among the different in situ soil moisture
conservation techniques, broad bed furrow conserved
5.5, 9.3, 13.3, 32.2 13.9 and 22.4 per cent more soil
moi sture over farmerspractice at seedling, flowering and
maturity stages of pigeonpea for 2018 and 14.5, 29.0,
28.9, 18.8, 27.5 and 49.3 for 2019, respectively (Table
1). Irrespective of tied ridges, broad bed furrow
treatments recorded higher soil moisture mainly due to
greater infiltration by reduced runoff and subsequent
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Trestments Before sowing 30 DAS 60 DAS 90 DAS 120 DAS 150 DAS At Harvest
2018 2019 2018 2019 2018 2019 2018 2019 2018 2019 2018 2019 2018 2019
Farmers practice (Ty) 24.0 19.3 252 18.6 194 220 218 238 15.2 18.6 18.0 13.8 125 7.3
Broad bed furrow (T») 240 194 26.6 21.3 212 284 247 307 201 221 20.5 17.6 153 10.9
Tied ridging (Ts) 24.0 194 25.9 20.0 20.3 265 256 276 19.9 204 21.6 15.2 16.0 8.6

arresting the evaporation of the infiltrated water and
reduced weed growth apparently contributes to soil
moisture gains. Tied ridges have conserved the rain
water through reduced runoff loss, increased infiltration
over the farmer’s practice of moisture conservation. Tied
ridges recorded more soil moisture than the farmer’s
practice because of itsstill local conservation by theties,
which is an improvement over traditional farmer’s
practice where the rainfall could be lost as runoff. The
farmer’s practice of moisture conservation registered
lower soil moisture during the cropping period mainly
because of sealing of surface by falling rainsresulted in
more runoff loss and less infiltration. The soil moisture
availability, crop yield and cost benefit ratio were higher
for Broad bed and furrow system than theflat bed system
(Maurya and Devadattam, 1987).

Growth parameters:

Thereisincrease and differencein plant height was
observed over the entire crop growth period between
the treatments due to maintenance of soil moisture status
in the profile. The highest plant height was observed in
broad bed furrow treatment which is on par with tied
ridging (Table 2). Broad bed furrow significantly

increased the plant height by 21.5 per cent over the
farmer’s practice treatment. The increased growth in
broad bed furrow treatment was due to higher moisture
conservation and better growth of plants. Wani et al.
(2005) observed the performance of the broad bed and
furrow system on chickpea which was consistently
superior to thetraditional systeminreducing annual run-
off, soil loss, and peak run-off rate. They remarked when
rainfall was very low and moisture conservation was
crucia, the broad bed and furrow system conserved most
of theannual rainfall.

Yield and economics:

Thedifferenceinyield between thetreatmentswas
due to enough soil moisture availability at 15 cm depth
of soil during the entire crop period. Among the different
soil moisture conservation treatments the highest yield
was registered in broad bed furrow treatment 10.67 o/
ha (2018) and 11.15 g/ha (2019) which is on-par with
tied ridging treatment 9.56 g/ha (2018) and 9.82 g/ha
(2019), respectively (Table 3). Broad bed furrow
increased the yield by 24.64 per cent (2018) and 26.27
per cent (2019) over the farmer’s practice treatment.
Theyield in BBF farming was 6.5 per cent more than

Table2: Plant height (cm) under different moisture conservation treatmentsfor Pigeonpea

Treatments 45 DAS 90 DAS 135 DAS At Harvest

2018 2019 2018 2019 2018 2019 2018 2019
Farmers practice (Ty) 326 413 715 805 1346 1330 139.0 137.2
Broad bed furrow (T2) 46.3 52.0 85.6 923 158.9 154.8 1615 166.7
Tied ridging (T>) 410 49.2 82.4 87.4 151.4 150.4 153.1 154.6
SE.+ 1.88 1.10 121 1.73 258 1.49 2.87 415
C.D. (P=0.05) 5.61 3.15 345 5.15 7.65 447 8.63 12.47

Yield (kg ha?)

Table 3: Yied and economics of Pigeonpea under moistur e conser vation treatments

Gross return (Rs. ha?)

Net return (Rs. ha?) B:C ratio

Treatments 2018 2019 2018 2019 2018 2019 2018 2019
Farmers practice (T2) 8.56 8.83 52216 53265 28296 29325 218 203
Broad bed furrow (T>) 10.67 1115 65099 67215 40979 42598 2.70 285
Tied ridging (Ts) 9.56 9.82 59316 61275 32396 31850 225 233
SE. + 043 049 19326 1083 2864.5 3583.2 017 020
C.D. (P=0.05) 123 144 5794 5946 8589 10763 048 057
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that of traditional method due to conservation of soil
moisture through the broad bed furrows (Ejieji and
Adeniran, 2010).

We found higher gross returns of Rs. 65099 ha!
(2018) and Rs. 67215 ha' (2019) with more net returns
of Rs. 40979 ha' (2018) and Rs. 42598 ha' (2019) was
observed in broad bed furrow treatment whichis on par
with tied ridging treatment. Gross returns, net returns
and B:C ratiowere higher by 24.67, 44.82 and 23.85 per
cent for 2018 and 26.18, 45.26 and 40.39 per cent for
2019 over farmer’s practice respectively (Table 3).
Sharda and Juya (2007) in their study conducted in
Garhwal district, India, a watershed was treated with
variouswater harvesting and soil conservation measures.
Consequently, paddy and wheat yieldsincreased by 1.65
t/ha and 1.93 t/ha, respectively. These measures
considerably reduced runoff and soil loss from 42.0 to
0.7 per cent and 11.0t0 2.7 t/ha, respectively with higher
B:C ratio and net returns.

Conclusion :

To achieve better crop production and yields in
rainfed agriculture it is necessary to adopt in situ soil
moi sture conservation techniques. Farmer’s field studies
conducted during rainy (Kharif) seasons of 2018 and
2019 to evaluate the performance of BBF indicate that
layout of farmer’s fields with BBF during rainy season
(June-July) conserves rainwater in situ and improves
the soil moisture availability in the profile thushelpsin
early sowing and higher moistureavailability during entire
growth period which produces greater pigeonpeayields.
Further layout of farmer’s field with BBF produces
greater pigeonpea yield, gross returns, net returns and
B:C ratio over farmers practice. In conclusion, it is
advised to adopt BBF to conserve rainwater in situ for
ensuring sustai nabl e pigeonpea productivity.
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