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Abstract: The field experiment was conducted on performance of mole drainage under irrigated and waterlogged
vertisols of Maharashtra at Agricultural Research Station, K. Digraj, Dist. Sangli (M.S.), India during 2009-10 to 2011
-12. An experimental layout of different mole spacings viz. mole drainage (MD) with 2 m (Ty), 4 m (T,), 6 m mole
spacing (T3) and without drainage i.e. control (T4) in a randomized block design with five replications. The results
revealed that the weighted means of yield attributing parameters of chickpea and pooled mean of chickpea yield
recorded highest in MD with 4 m mole spacing and which was at par with 6 m mole drain spacing as compare to
control plot (without mole drainage). The MD with 2 m mole spacing recorded significantly lowest chickpea yield
among mole drained plots which was at par with control. This study indicated that the MD with 4 m mole spacing is
recommended for economically feasible production of chickpea under irrigated and waterlogged vertisols of
Maharashtra.
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INTRODUCTION forated PVC pipe drainage resulted in few adopbérs

. . . the drainage technology in vertisols. A viable riltgte
The_cult|va_ted pr(_)ductlve SO.'I IS affected due tatev to pipe drainage could be mole drainage which is a
Iogg!ng, SO'.I ?a'”?'ty and sodicity problem; _aftB_tro- pipeless and trenchless drainage system. Dhekad
ductl_or_1 Of. irrigation. The area under salinizatind (2014) studied effect of mole drainage on the ghow
alkalinisation in India were estimated at 2.96 8nd7 arameters & productivity of soybean in various enol

Mh_a respectively, whereas in Maharashtra these _Wergrains treatments were found better in comparisitm w
estimated at 0.184 and 0.423 Mha rF"Specwechontrol. In India, most of the studies related tolen

(CSSRL 2007). About 30%. of the salt gffectgd Sonsdrainage were carried out under laboratory condlitio
occur in the deep and medium black soils regiorfs. O 54 studies under actual field conditions are &ohit

the salt. affected vertisols, around. 0.54_ Mha lasd i This may be due to the unavailability of propers: d
spread in Maharashtra, 0.12 Mha in Gujarat state ansigned mole plough and high H.P. tractors (Kolestar

g‘034 Mh? in Madhya_ Pradedsh (Nayleka!.,zocf)fj;)/. al.,, 2011). Ramana Rao (2006) conducted the mole
ue to salt concentration and water logging of Vert . qin,qe ‘studies in temporarily waterlogged Velsiso

sols, the prod_uctive soll is CO”VeTted into unpiatile under rainfed conditions at Bhopal (M.P.) and found
one and causing a great economical loss (PoS®H)19 3¢ moe drain can be economically feasible afetef

The best exam_pl_e is that of sugarcane in Mahamshtrtive|y used for drainage of Vertisols. Chickpeasg ar
as the productlery of sugarcane reducgd from .morevery sensitive to waterlogging and even if wategled
than 150 t ha during the initial stages of introduction for a short period of time, crop losses can be rgeve
qf_lrngatlor] to 50-60 t ha after waterlogging and sa- Irrigation during flowering or pod filling stage wh
linity of soil (Rathodet al., 2011). Therefore, the pro- the crop is more sensitive further increases tsie of

o, o aiage s essenla i gateq Sl s o/l los. L, threfoe both rigaton anhitage
. P Y- management is more important for chickpea (Lucy and
adopted for reclaiming the salt affected and Wate_r'SIatter, 2002). Considering the importance of the

logged soils are mainly surface and subsurfacendrai g ainage of vertisols for improving the productvif
age systems. The sub-surface drainage with coedgat ,q irrigated agriculture and high cost associatét

perforated PVC  pipes 'il"? highly ~expensive yhe nine and frequent maintenance of open ditcindra
(approximately Rs. 2,00,000 hdor 10m drain spac- g6 system, it was decided to test the performafce

|r_lg) and may not b_e affo_r_dable to small and mediumy,e mqe drainage system and work out its economic
size farmers. The high initial cost of undergroyoed-
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feasibility for drainage of irrigated and waterlegg short length (0.6m long) of PVC pipes of 80mm in
vertisols. diameter were pushed up in each mole channel outlet
for preventing the ends of channels from collapsing
MATERIALSAND METHODS due to water erosion at the time of draining excess
Study area: The experiment was conducted during the water. After installation of mole drains, the cipela in
year 2009-10 to 2011-12 at Challis Bigha farm (8yrv Rabi season were grown for monitoring the perform-
No.155) of Agricultural Research Station (ARS), K. ance of mole drainage and works out its econorie fe
Digraj, Dist. Sangli (M.S.), India to study the foem- sibility in drainage of irrigated and waterloggeelr-
ance of mole drainage and its economic feasibitity ~ Sols of Maharashtra. The agronomic practices and
drainage of irrigated and waterlogged vertisoldiat ~ plant protection measures were common to all the
harashtra. Formation of mole drains (pipe lessnd)ai treatments and carried out as per recommendations.
depends on the soil physical properties such ds soil he drain discharge was recorded after every iidga
texture, liquid limit, bulk density and soil moiseu  from each mole drain treatments. The yield contribu
content at moling depth. Therefore, these parametering parameters and yields were recorded after barve
were analyszed using the standard protocols (BaruaRf crop.
and Barthakur, 1997). The moisture content, clay-co Statistical analysis: The three years data of yield and
tent and bulk density of soil at moling depth were Yield attributing parameters of chickpea were ufeed
26%, 58% and 1.32 gmicc, respectively. The molethe pooled analysis and presented SE and CD under
plough developed by ARS, K. Digraj, Dist. Sangldan Weighted and pooled mean (Paesal., 1967).
Pd. Dr. D. Y. Patil College of Agricultural Enggnc
Technology, Talsande, Dist. Kolhapur consists g RESULTSAND DISCUSSION
of 1000 x 250 x 40mm and a foot of 75mm with 85mm Yield attributing parameters of chickpea: The yield
expander diameter. The mole plough had an attachattributing parameters of chickpea. plant height and
ment for a wheeled tractor with a three point ligpga  number of pods per plant were recorded the highest
An experimental layout of different mole spacings. MD with 4m mole spacing during 2009-10 and 2010-
mole drainage (MD) with2 m (J, 4 m (T,), 6 mmole  11; and 6m in 2011-12 (Table 1). However, the MD
spacing (E) and without drainage i.e. controlgfTina  with 4m mole spacing performed at par with MD of 6
randomized block design with five replications. The m mole spacing. Whereas, the weighted mean of plant
mole drains were formed from outlet side to upstrea height and number of pods per plant recorded highes
side with longitudinal gradient of 1.5% during firs under MD with 4m mole spacng which was at par with
week of January 2009. Four laterals of mole drains MD with 6m mole spacing. This might be due to opti-
each spacing were installed. After moling operation mum drainage (7.82 mm/day) in 4m mole drains and

Table 1. Effect of mole drainage with different mole spacomgplant height and number of pods per plant afkgea (Means
of 5plants).

Weight of seedsper plant (gm/

Plant height (cm) No. of pods per plant plant)

Treatment 2000 2010 2011 Weighted 2000 2010 2011  Weghted 2000 2010 2011 Weightd

reatments 10 11 12 mean -10 11 12 mean 10 a1 12 mean
ToMDwith2m o5 00 51 40 3900 3271 2040 2240 4980 2357 428 540 1100 541
Mole spacing
To:MDwithdm o0 5100 4740 3500 2820 2720 5880 2981 840 820 1460 801
Mole spacing
Ts:MDWIthBM ) 05 3380 4220 3499 2512 2460 6820 2787 640 640 1520 7.03
Mole spacing
T, : control 31.36 3120 580 31.74 1544 1320 4520 18.07 356 4.40 1020 454
S.E+ 1.25 0.88 2.07 0.48 190 158 4.42 0.83 043 0.36 0.95 0.19
C.D. at5% 386 270 6.40 1.39 586 4.88 13.61 239 1.33 111 2.93 0.54

Table 2. Effect of mole drainage with different mole spacongyield of chickpea.

. . _1
Treatments Chickpea Yield (g ha™)

2009-10 2010-11 2011-12 Pooled mean
T, : MD with 2 m Mole spacing 8.37 9.59 13.59 10.52
T, : MD with 4 m Mole spacing 16.23 14.87 23.10 18.07
Ts: MD with 6 m Mole spacing 14.88 13.44 24.36 17.56
T, : Control 6.45 8.47 12.20 9.04
S.E.+ 1.00 0.91 1.62 0.76

C.D. at 5% 3.07 2.79 5.00 2.16
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Table 3. Economic feasibility of mole drainage for chickpesder irrigated and waterlogged vertisols.

Averageyield of Increasein " Additional
Total Cost chickpea for three averageyield Addlt_lonaJ gross net benefits
Treatments for MD | benefits over control |
(Rsha™ year s (2009-10 tol over clontro (Rsha) @ 3500 Rs.q™ over colntro
) 2011-2012) (q ha™) (q ha”) ) ) (Rs.ha™)
TL-MD with 2m 55, 10.52 1.48 5180/- 3180/-
mole spacing
T2-MDwith4m 4, 18.07 9.03 31605/- 30505/-
mole spacing
T3-MDwith6m o5, 17.56 8.52 29820/- 28920/-
mole spacing
T4- Control - 9.04 - - -
Table 4. Drain discharge and drainage coefficient for differ (Table 4). This indicated that the MD with 4 m mole
ent mole spacing. spacing performed the best in respect of yield and
T Drainage coefficient yield contributing parameters of chickpea. Christ_en
reatments (mm day™?) et.al. (1995) conducted an experiment on mole drain-
T, : MD with 2 m Mole spacing 27.62 age in Murrumbidgee Irrigation Area, New South
T, : MD with 4 m Mole spacing 7.82 Wales, Australia and observed that mole drainsifsign
T3 : MD with 6 m Mole spacing 4.00 cantly reduced surface ponding and soil water loggi
T,:Control 0 - leading to a 9% increase in wheat yield followiiger

slightly slow drainage (4 mm/day) under MD with 6m However, excessiye irrigation water loss through
mole drains (Table 4). These plant height and numbeCloSely spaced drains during the irrigation eveas &

of pods per plant were recorded lowest under controProblem. Similar results were recorded by Ramana
plot which was at par with MD of 2 m mole spacing. Raq (2006) under temporarlly wat.erlogged Vemsols
This might be due to lack of drainage under control (Ramfed) at Central Institute of Agricultural Enger-
plot and excess drainage of irrigation water (27.62in9, Bhopal (M.P.).Ramana Raoal.(2009 and 2012)
mm/day) with closely spaced mole drains of 2 m €xamined the impact of pipeless drainage on sop-pr
(Table 4). Whereas, the weight of seeds per plamew €rties and on soybean growth in vertisol soils et
recorded significantly highest in MD with 4m mole firmed the findings of the experiment. Dhakedal
spacing during 2009-10 and 2010-11; and 6 m in 2011 (2014) studied the effect of mole (_jr_aln treatmeorts
12 Further, it was observed that the weightedmuga  the growth parameters and productivity of soybeah a
weight of seeds per plant recorded significantphest ~ they found that productivity of soybean was beiter
under MD with 4 m mole spacing and lowest under mole dra!n treatments as compared to control fwith
control. This might be due to optimum drainage unde Mole drain). _ , o

4 m mole spacing and lack of drainage under controlEconomic feasibility of mole drainage in vertisols:
treatment. Kolekaret al. (2011) reported that the The major cost involved in mole drain tec_hnology is
groundnut plant height ,number of branches pemtpla th€ operating cost of tractor. The operating cdst o
number of pods per plant, weight of pods per phamt mole drainage at 2, 4 and 6m spacing of mo_le drains
total yield of groundnut were highest in 4 m drain Was around Rs.2000, 1100 and 900 peespectively.
spacing followed by 6 m, 2 m and control and total It is observ_ed from Table 3 that the mean additiona
yield in 4 m drain was 69.2% more than the controlYi€ld Of chickpea during 2009-10 to 2011-12 under
and similar results were also recorded in soyleap ~ MD with 2 m, 4 m and 6 m mol_? spacings were re-
by Ramana Rao (2006). corded as _1.48, 9.03 and 8.52 qll"@spectlvely over
Yield of chickpea: It is revealed from Table 2 that the control. It is, therefore, the additional gross ¢fes
MD with 4 m mole spacing recorded the highest yield "écorded under MD with 2 m, 4 m andg m mole spac-
of chickpea during the year 2009-10 and 2010-1i; an iNgS Were Rs. 5180, 31605 and 29820 baer con-.
6m in 2011-12. However, the MD with 4m mole spac- trol. The additional net benefits recorded by MDOhwi
ing and 6 m mole spacing were significantly at par2 M 4 mand 6 m were Rs.3180, 30505 and 28920 ha
with each other during all the three year. Wherézes, ~'€SPectively over control. Hence, mole drainagehwit
pooled mean of chickpea yield was recorded highesff™ mole spacing is recommended for economically
under MD with 4 m mole spacing which was at par feasible production of chickpea under irrigated and
with 6 m mole spacing. This might be due to Optimumwaterlogged Vertisols. Similar results were recdrife
drainage (7.82 mm/day) in 4m mole drains (Table 4).S0ybean crop by Ramana Rao (2006) under temporar-
The pooled mean of chickpea yield was observed lowd!y waterlogged Vertisols (rainfed) at Central inste

est under control and at par with MD with 2 m mole ©f Agricultural Engineering, Bhopal (M.P.). Dhaked
spacing. This might be due to lack of drainage unde & (2014) found that the highest net returns from soy-
control plot and excess drainage of irrigation wate Pean were recorded in different mole drain spading
(27.62 mm/day) from mole drains of 2 m mole spacingComparison with control. This indicates the techno-
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economic feasibility of mole drainage in drainade o tural Engineering 04: 82-85.
irrigated Vertisols. Lucy, M. and Slatter, J. (2002). Irrigated Chickpéanage-
ment - Field Experiences. Australian Cotton Grower
Conclusion March-April
. . L Nayak, A.K., Chinchmalatpure, A.R., Khandelwal, M.K.,
The weighted means of yield attributing parametdrs Rao, G.G. and Tyagi, N.K. (2003). Soil and Water Re-

ChiCkpea and popled mean of chickpea yield !’eabrde sources and Management Options for the Bara Tract
highest in MD with 4 m mole spacing and which was under Sardar Sarovar Canal Command: A Critical Ap-

at par with 6 m mole drain spacing as compare to co praisal. Status Paper No.l, Central Soil salinity Re-
trol plot (without mole drainage). The study clgarl search Institute, Regional Research Station, Bharuch,
indicated that mole drainage with 4 m mole spadsng Gujarat.
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