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Yield Performance of Different Irrigation
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Lentil, Chickpea and Mustard
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ABSTRACT

A field experiment was conducted during 2002-2003 1o study the performance of
dijferent {rrigation methods and sulphur sowrces on t'ie vield of lentil, chickpea and -
mustard in sifty clay loam soils. Four methods of i-vigation viz., rainfed. surface
irrigaiion (check-basin), Low Energy Water Application (LEWA) device and sprinkier
irrigation as main plot treatments, and three sowrces of sulphur viz., S5P @, 20 kg §
ha', S5 @) 10 kg ha' + Gramuar Sulphur @ 10 kg L, Granular Sulphur @ 20 kg
§ ha'! and control as sub-plot treatments were evaluatz i a split plot design replicated
theice. Five cm irvigation scheduled at 50% depletion of available moisiure content
wies applied 35 days after sowing for afl the crops under surface irrigation. Almost ol
growthattributes, yield atiributes and yields of all three crops were significanty superiar
whent irrigation was provided by LEWA over sprinkler i-rigation and surface irvigation
LLWA irvigation produced 1.65, 1.59 and 154 tha ' grain yield of lestil, chickpen and
mistard, respectively, which was 20% higher over suface method. LEWA irrigation
ceunld save 30 ta 30 per cent energy requirement wver surfuce method. Among the
sulphur sowrces, application of S5P (0 10 kg § ha' 4 Granular Sulphur @ 0 kg S ha
Ywas significantly superior over Granular Sulpinr i 20 kg 5 ha' and produced 6%
higher grain yieid of mustard, Lentil and chickpea grain yields were at par and were
{3 per cent higher vver other ireatments, respeciively "he interaciion effect of methods
of irrigation and sources of sulphur was non-significont. Hence, for obtaining higher
yields of fentil, chickpea und mustard, these craps may be irrigated by LEIWA along
with application of SSP @ 10 kg § ha' + Granular Sulphue @ (0 kg S ha''.

Key words: Yield performance, irvigmtion methods, pulse and oilseed crops, growth,
yield atiributes.
INTRODUCTION

The yicld of lentil, chickpea and mustard is very low because they are grown on marginal
soils with poor technology. The arca under these crogs is not likely to go up in the near
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future. This is also true for the irrigation resources along with the competition with
other food crops. Increasing the productivity of pulses and oilseeds is the only feasible
option though increasing the crop productivity demands higher inputs, which are also
costly and limited. Now the challenge before us are to incrzase the pulses and oilseed
production, at least double it, in next decade so as to feed th fast growing population
along with maintenance of soil health in the long run. Their yields can be increased
considerably, if little irrigation are applied along with sulphur applications. The
opportunity for increasing the water use efficiency at farm lewvzl lies in adopting suitable
method of water application, Application efficiency and unifcrmity of water application
(distribution efficiency) are the important factors affecting the spatial and lumped storage
olwater in the rool zone of a cropped field and hence needs to be given due consideration
in selection v an irrigation system. The sprinkler system is suitable for almost ali crops
and also pravide greater control over application rate than do furrow or other surface
method of irrigation. Hawever, constraint in its adoption is hizh-energy requirement, In
India farm hclding of the majority of the farmers is very small. Extensive check basin
irrigation to different crops is being practiced in Haryana, Punjab, Rajasthan, Uttar
Pradesh and ) -har. The average width of the check basins in these states varies between
6 lo 8 m. Majority of the growers comprising of large numer of small and marginal
categories stll forced to practice surface metheds of irrigation incurring not only huge
wastage of waier but also different form of energy used for sumping. Considering the
conditions of 3 nall holders, there is urgent need to test low cos: water and energy efMicient
device e, LEWA which offers more uniform (»95%), afplication of water at low
pressure (0.2-0.4 kg cm?), ’
Sulphur-deficiency is becoming widespread due to continuous use of sulphur free
fertilizers, coarse textured soil, low organic matter in soil, crop rotation including pulses
and oilseeds, high- yiclding varicties, intensive multiple cropping system, high sulphur
requiring crops, leaching and erosion losses. Presently, sulphur deficieney is widespread
in Indian soils and is on the rise. For pulses and oilseeds RAU, Pusa has already
recommended basal application of 20 kg S ha' for S-deficient fields of Bikar SSPis
the usual festilizer containing 12% $ serves to fill up the defciency to some extent, All
sources excet elemental S and pyrites contain S in the water-soluble, readily available
sulphate (80O,"). This form is also the form in which plant roots absorb S, The choice of
the fertilizer should be based upon agronomic suitability, tine ly local availability, ease
of transport, and prices. Granular Sulphur is readily available in Bihar in pure form
containing 90% S which is not lost as runofT with irrigation water in the fields. It has
good compatibility with other fertilizers, However, the market price of SSP and Granular
Sulphur is at par. Hence their field evaluation is necessary to understand yield

performance of different irrigation methods and sulphur sousces on lentil, chickpea and
mustard.

MATERIAL AND METHODS

A field experiment was conducted during 2002-2003 at farm of ICAR-RCER. Paina,
The treatments consisted of four methods of inrigation viz., rainfed, surface irrigation
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: ‘ (check-basin), Low Energy Water Application (LEWA) device and sprin cler irrigation
| in main plots, whereas three sources of sulphur viz, S5P @20 kg Sha', SSP @ 10 kg
. ha' + Granular Sulphur @ 10 kg ha" Granular Sulphur @ 20 kg 5 ha «nd control as
| sub-plol treatments were evaluated in a split plot design replicatzl thrice. The
. recommended doses of fertilizers (pulses: 20 kg N ha and 40 kg P,O,hy! in the form
i of urea and SSP, mustard. 30 kg N ha' and 40 kg ha'' each of P,O.and <, O as basal
o dose and rest 30 kg N ha ' as top dressing at the pod formation stage) v'ere followed.
~ : Five cin irrigation scheduled at 50% depletion of available moisture conte 1t was applied
35 days afier sowing for all the crops under surface irrigation. A total of "2 cin rainfall
| was reccived during the crop season. ‘Narendra Masur 1" * RAU-52" ¢nd *Pusa Boid’
varieties of lentil, chickpen and Indian mustard respectively were sown ou 3 November.
The s0il of the experimental field was silty clay loam in lexture with pH-7.0, medium in
available N (296 kg ha'"), rich in available K, O (385 kg ha') and low .n available S.
The top 15 cm soil layer had a bulk density of 1.52 g em?, field capac ty 37.0% and

. ! permanent wilting point 17% on oven dry basis.

g RESULTS AND DISCUSSION
' i Leintil

; The results revealed that irrigation methods had a marked effect on growth auributes
like plant height andd dry matter accumulation per plant, over rainfed one vith exception
of 1000-seed weight, Yixd attributes like number of pods per plant, grin weight per
plant and grain yield was significantly superior when irrigation was proviged by LEWA
over sprinkler irrigation ar d surface irrigation. However, the straw yield and number of
grains remained at par between each LEWA and sprinkler methods of i-tigation. 1000-
seed weight was maximumi when S was applied through SSP + Granular Sulphur which

\ was significantly higher o-er all other sulphur sources. The number of giains per plant,

| grain weight per plant and grain yield was also maximum in case of §3P + Granular

o | Sulphur whicl was statistically at par with Granular Sulphur alone. (Table ).

v Chickpea

; | Irrigation methods had a marked effect on all the growth, yield attributes and yield. But
! ‘ there was no significant difference in 1000-seed weight indicating that il is genctically
: controlled and varietal character. Yield was signinificantly higher with 55P+ Granular
| Sulphur over other sulphur sources but at par with Granular Sulphur alone. Next in
A ~ order was SSP, which was at par with Granular Sulphur. However, with use of 55P+
i ‘ Granular Sulphur all other growth and vield attribules were significantl superior over
all other sources except thal of 1000-seed weight (Table 2). Non-significant difference
1 in 1000-seed weight has also been reported by Shivkumar (2001},
|

Mustard

' l Number of pods per plant, grain weight per plant and yield was sigaificantly higher
i under LEWA, which was significantly at par with sprinkler with the exception of grain
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weight per plant. However, irrigation methods failed to achievs significant difference
for growth viz., plant height and dry matter accumulation per plant and yield attribute
i.e., number of grains per plant. Significantly higher yield as well as grawth and yield
attributes were recorded when 5 was applied through S5P~+ Granular Sulphur, which
was at par with Granular Sulphur alone (Table 3). Sharma (1994) and Khanpara et al
(1993) also report:d increased yield of Indian mustard through sulphur application.

Table 1
Fifect of Different frrigation Methods and Sulphur Sources on Growth
Yield Attrihutes and Yield of Lentil

Treatmeni Plant Dy master  Grain Pods Grain 1 300 Tield fkg ha')
Feight accumulation plent’ plant’ weight seed Cirain Straw
{cm) plant! [(Na) {Na.) plant’ waight
e TR MRS S R —
Irrigation Methods
Rainfed 30.13 5.67 20,61 G140 1.5 17.63 1088 1172
Surface 35.00 6.52 92.53 95.33 1.68 17.80 1379 1330
Sprinkler 36.54 665 win 9636 1,77 B4 1597 1469
LEWA IR36 678 94,68 9730 |.B4 B.17 1650 1512
CD % NS 0.95 1.43 0.69 0.04 023 36,18 131
Sulphur Sources
55P 34.87 613 92.63 94.79 1.70 1774 1285 1315
Mo § 13.83 517 90.64 9289 1.61 17.39 1252 261
5SP+Granular 36.41 T.0% 94.61 9692 [R5 18.52 1698 153
Sulphur
CGranular Sulphur 34.52 6.70 91.73 95.78 .73 18.08 1477 1436
CD 5% Lt NS 114 NS 0.11 022 17 M5
Table 2

Flfcet of Dilferent Irrigation Methods and Sviphur Saurces on Growth
vield Attributes and Yield of Chickpea

S m——

freaiment Plant Dy maiter  Grain Pods Graifn fana- YVield (kg fa'}

height acoumulation plant' plant! weight seed Crain Straw
{cm) planr! Mo {Nal plani’  weight

s @ N— [ — B

Irrigation Methods

Rainfed 45.13 9.63 81.36 4388 1973 145 1028 1412

Surface 4643 ~ 9719 83.91 45,67 2071 1.56 1331 1583

Sprinkler 47.33 9.96 84.23 46,15  21.68 1.55 1562 1602

LEWA 47.73 10.0% 85.79 4725 2L36 1.56 1587 1633

CD % 1.16 0.15 0.8l 0.87 0.33 NS 4 52

Sulphur Sources :

S5P 46 63 9.69 83.03 4502  20.53 1.56 1233 1519

Mo s 45.61 947 80.58 4363 1999 1.54 1197 1473

55P + Granular 47.67 10.28 #6.16 4819 2201 1.56 1647 1660

Sulphur

Granular Sulphur 4671 10.04 85.50 4610 2173 1.56 1432 1578

CD 5% n.48 0.11 0.43 0.73 0.21 NS 230.3 16

e —————

e —— e — e
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Table 3
Fffect of Different lrrigation Methods and Sulphur Sources on Growth
Yield Attributes and Yield of Mustard

Treanment Plant  Dry matter  Grain Fods Grain 1609- Yield (kg ha')
hesgit accundation plant plant’ weiglt seed Grain Siraw
fem) planr’ Na.} {No.) planr’  weight
(z & (&
Irrigation Methods .
Rainfed 17596  51.11 1895  279.58 7.38 3108 1000 1626
Suiface 177.18 52.38 19.24 18403 149 1,02 13C0 3720
Sprinkler 180.4-2 5091 19.83  287.08 1.59 4.04 1530 180
LEWA 182.21 s0.81 20.25 29008 7.64 4.04 1543 3848
CD % NS M5 NS 478 0.02 NS 1717 116
Sulphur Sourcas
SsP 175.03 51.28° 17.53 26743 7.44 403 1210 3658
Mo § 171.03 49.97 16.81 26442 721 389 1150 1449
§5P+Granular 185.95 52.76 2247 307017 ™ 4.15 1615 1955
Sulphur '
Geanular Sulphur 18176 51.20 2143 301.67 1.67 4.02 13490 3842
D 5% 2.21 0.95 I.70 6.00 0.11 0.08 224 11 103

LEWA irripation could save 30 to 50 per cent energy requirement over surface
method. Singh et al (2004) have also observed superiority of LEWA over sprinkler
method on zccounts of its enegy and cost requirement. Anong the sulphur sources,
application of S5P @ 10 kg S ha'' + Granular Sulphur @ 10 kg S ha'! was signilicantly
superior over Granular Sulphur @ 20 kg 5 ha' and produced 16% higher grain yield of
mustard. Lentil and chickpea grain yields were at par and were 15 per cent higher over
other treatmerits, respectively. The interaction effect of metnods ofirrigation and sources
of sulphur was non-significant.

It can be ‘nferred from the results that for obtaining higher yields of lentil, chickpea

and mustard, these crops may be irrigated by LEWA along with application of SSP @
10 kg S ha' + Granular Sulphur @ 10 kg S ha'.
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