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Abstract

Theeffectsof irrigation depth and irrigation scheduling on productivity and profitability of rapeseed was studied during
Rabi 2018-19. Nine treatment combinations of threeirrigation depthsviz.,, 4cm (1,), 5 cm (1) and 6 cm (1,) and three
irrigation schedulesviz, irrigationat 4cm (D, ), 5cm (D,) and 6 cm (D,) evaporation from acan-evaporimeter werelaid out
in factorial randomised block design with three replications. Irrigation of 6 cm depth recorded the highest values of
growth parameters like plant height, total dry matter accumulation, leaf areaindex and yield attributing charactersviz.
number of branches per plant, number of siliquae per plant and number of seeds per siliquawhichis, inturn, resulted in
higher seed and stover yieldsaswell. Similarly, irrigation schedul ed at 4 cm evaporation from can-evaporimeter resulted
inhighest yield attributing characters, seed yield and stover yield. Among the different treatment combinations, irrigation
of 6 cm depth scheduled at 4 cm evaporation (1,D,) recorded the maximum seed and stover yields, gross returns (Rs.

41510/ha), net returns (Rs. 14322/ha) and B:C ratio (1.53).
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I ntroduction

Indiais one of the largest producers of edible oilsin the
world. The production and productivity of rapeseed-
mustard increased from 0.76 million tonnesand 3.68 g/ha
in 1951-52 to 8.32 million tonnes and 13.97 g/ha,
respectively in 2017-18 (GOI, 2018). Water stressresults
inreduction of crop yield by affecting the uptake of water
and plant nutrients. Flowering isthe most sensitive stage
for water stress (Ahmadi and Bahrani, 2009). Scheduling
irrigation at right time increasesirrigation water efficiency
that helps to meet crop water demand during the peak
water requirement stages, minimizing water losses and
production cost. Alamin et al. (2019) reported anincrease
in seed yield with increasing irrigation frequency. The
irrigation to aparticular crop depends on the depl etion of
soil water which inturn depends on the evapotranspiration
of thecrop. The USDA Pan Evaporimeter based IW: CPE
ratioisavery reliable method of irrigation scheduling to
irrigate the crops. However, studies have shown that
evaporation from onelitre can hasahigh correlation with
the evapotranspiration of acrop. Therefore, asmall can-
evaporimeter can be used to indicate the evaporation
from cropfields. But, until now, limited research work has
been conducted in thisaspect particularly in North Eastern
Region. Keeping these facts in background, the present
investigation was conducted to study the effects of

irrigation depth and irrigation scheduling based on can-
evaporimeter on productivity and profitability of
rapeseed.

M aterialsand M ethods

A field experiment was conducted with rapeseed (toria)
at Assam Agricultural University, Jorhat, Assam, India
during 2018-19. Total nine treatment combinations of
threeirrigationdepthsviz, 4cm(l,), 5cm(l,) and6em (1)
andthreeirrigation schedulesviz,, irrigationat 4cm (D),
5cm (D,) and 6 cm (D,) evaporation from a can-
evaporimeter werelaid out in factorial randomised block
designwiththreereplications. The soil of the experimenta
sitewassandy loamintexture, acidicinreaction (pH 5.2),
mediuminorganic carbon (0.70%), low inakaineKMnO,
extractableN (243.7 kg/ha), mediumin Brays-| P,O, (24.9
kg/ha) and low in IN ammonium acetate extractable K ,O
(151.6 kg/ha). Theclimate of the areaissub-tropical, with
anaverageannual rainfall of 1864.8 mm. Thetotal amount
of rainfall received during the crop growth period was
69.8 mm. The toria variety “TS 38" was sown on 15"
October, 2018 and harvested on 16" January, 2019.
Recommended dose of fertilizersat the rate of 60-40-40 as
N-P,0.-K,0 kg/hawas applied to the crop. Thefull dose
of P (250 kg/haas SSP), 50% N (65.1 kg/haas urea) and
50% K (33.4 kg/ha as MOP) were applied as basal,
uniformly to all the plots, one day before sowing of the



crop. Theremaining 50% N and 50% K were applied 20
days after sowing. The required amount of borax @10
kg/hain each plot was also applied along with the basal
dose of fertilizer. The crop was irrigated as per the
treatments using the evaporation data recorded from a
field can-evaporimeter which was painted white and
covered with 6/20 size mesh. Anindicator pointer isfixed
with can-evaporimeter at 1.5 cm below the brim. When
theirrigation was given, the can-evaporimeter wasfilled
up with water to pointer level and kept at crop height.
Irrigation was scheduled when the water level of can-
evaporimeter dropped to a predetermined level (Reddy
and Reddi, 2010). The data were analyzed statistically
and the mean differences among the treatment means
wereevauated by theleast significance difference (LSD)
at 5% level of probability (Sarma, 2016). For economic
analysis, al input costs including the cost for lease of
land and interest on running capital were considered for
computing the cost of production.

Resultsand Discussion

The study revealed that irrigation to rapeseed caused
significant variationsin the growth charactersviz,, plant
height, total dry matter accumulation and leaf areaindex
(Table 1). Application of 6 cm depth of irrigation (1)
recorded significantly higher total dry matter than
irrigation of 4 cm (1,) and 5 cm (1,) depths. The better
growth under this treatment might be attributed to
adequate soil moisture supply to the crop in comparison
to lesser depth of irrigation. Moaveni et al. (2010) and L&l
et al. (2013) also observed improvement in overall growth
of rapeseed with the application of irrigation. Plant height
and total dry matter was found to be the highest in
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frequent application of irrigation i.e., irrigation at 4 cm
evaporation (D,). Thismight dueto availability of moisture
at all thecritical growth stagesof rapeseed. Corroborative
findings have also been reported by Tahir et al. (2007).
The interaction effect between irrigation depth and
irrigation scheduling on dry matter accumulation was
found to be significant. Irrigation of 6 cm depth at 4 cm
evaporation recorded the highest dry matter
accumulation. Adequate and timely supply of irrigation
water might have ensured cell turgidity and consequently
higher meristematic activity leading to more foliage
development, greater photosynthetic rate, higher nutrient
uptake and better dry matter of plant. Similar resultswere
reported by Jat et al. (2018) and Choudhary et al. (2021).
Irrigation depth of 6 cm (1) and irrigation scheduling at 4
cm evaporation (D,) recorded significantly higher leaf
areaindex (LALl). Irrigation of 6 cm depth (1)) recorded the
highest number of siliquae per plant and application of
irrigation at 4 cmevaporation (D,) resulted inthe highest
number of siliquae per plant and number of seeds per
sliqua(Tablel). It could beinferred that these treatments
maintained favourabl e soil moisture condition for better
growth and devel opment, partitioning of photosynthates
and dry matter to seed. Similar resultswere also reported
by Lakraet al. (2018) and Choudhary et al. (2021).

In case of seed and stover yields, application of 6 cm
irrigation depth (1,) recorded the highest values among
all the depth of irrigation water applied. Availability of
more moisture to plants might have resulted in the
production of more photosynthates which might have
helped in the translocation of more photosynthates to
seeds. Deka et al. (2018) also reported similar

Table 1: Effect of irrigation depth and irrigation scheduling on growth, yield attributes, seed yield and stover yield of

rapeseed
Treatment Plant Dry Lesf Branches Sliquae Seeds Test Seed Stover
height matter area per per per weight  yield yied
(cm) (g/m?) index plant plant sligua  (g) (kg/ha)  (kg/ha)
Irrigation Depth (1)
4cm D 23 062 48 67 92 34 953 1808
5cm % 35 064 52 73 94 345 1042 1942
6cm 101 A7 0.70 52 7 96 346 104 2052
S 2 6 001 02 1 02 006 2 Y
LSD(p=0.05) 8 19 004 NS 4 NS NS 63 g
Evaporation based irrigation schedule (D)
4cm 103 3ol 069 53 & 99 348 173 2152
5cm % 32 064 52 71 93 343 1016 1916
6cm tS¢) 2 062 47 64 9.0 343 915 1734
S 2 6 001 02 1 02 006 2 Y
LSD(p=0.05) 8 19 004 NS 4 06 NS 63 g
Interaction (1xD) NS S NS NS NS NS NS SS
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Fig. 1: Interaction effect irrigation depth and irrigation
scheduling on seed and stover yield of rapeseed

observations. Scheduling irrigationsat 4 cm evaporation
(D,) produced highest seed and stover yields. Frequent
irrigation increased the total green surface of the plant
and by aleviating the water stress through irrigation
allowed the production of more flowers and siliqua per
plant. Under frequent irrigation, the plant got adequate
moisture and nutrients to produce highest number of
sliquae. Thisfinding wassimilar with theresults of Yadav
et al. (2018) and Langadi et al. (2021). The interaction
effect between irrigation depth and irrigation scheduling
on seed and stover yields of rapeseed was found to be
significant (Fig.1). Irrigation of 6 cm depth at 4 cm
evaporation (1,D,) recorded the highest seed and stover

Table 2: Effect of irrigation depth and irrigation scheduling on monetary return of rapeseed

Treatment Grossreturns (Rs./ha) Net returns (Rs./ha) B:Crétio
1,D, 40495 13907 152
1D, 31605 5417 121
1D, 28455 2267 109
1,D, 41125 14237 153
1,D, 37275 10887 14
1,D, 30975 4587 117
1,.D, 41510 14322 153
1,D, 37765 1177 142
I,D, 36645 10057 138

yields of 1186 kg/ha and 2164 kg/ha, respectively.
Adequate supply of moisture in soil due to more depth
and frequent irrigation schedule under this treatment
combination might have helped in proper utilization of
plant nutrients resulting in proper plant growth and
production of more siliquae. Similar results were also
reported by Vermaet al. (2014).

The practicability and usefulness of atreatment isjudged
ultimately in terms of net returns. The data on economic
analysis of the treatment combination of rapeseed
suggested that the highest gross returns of 41510/ha,
net returnsof 14322/haand B:Cratio of 1.53 wereobtained
by application of 6 cm depth of irrigation at 4 cm
evaporation (1,D,). The increase in net returns and B:C
ratio might bedueto positive effect of irrigation on growth
andyield attributeswhich havefinally resulted in higher
seed and stover yields. Collateral findings have been
reported by Jat et al. (2018) and Lakra (2018).

Thus, it can be concluded that application of 6 cm depth
of irrigation at 4 cm evaporation from can-evaporimeter
was found to register the highest productivity and
profitability in rapeseed.
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