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Abstract

A field experiment was conducted during Rabi season, 2014-15 to 2016-17 at Assam Agricultural University. Jorhat,
Assam to study the effect of irrigation and fertilizer on late sown rapeseed (Brassica campestris var. Toria) grown after
rice with 4 irrigation regimes viz., rainfed, 6 cm irrigation at pre- flowering stage (25 DAS), 6 cm irrigation at siliqua
formation stage (50 DAS) and 6 cm irrigation at pre- flowering (25 DAS) and siliqua formation stage (50 DAS) with three
different fertilizer levels viz., 45-30-30, 60-40-40 and 75-50-50 N-P,O_-K Okgha'. Two irrigations applied at pre-flowering-
and siliqua formation stage recorded the highest chlorophyll slabiiity inaex, growth viz., plant height, number of branches
plant” and leaf area index and yield attributes viz., siliquae plant' and number of seeds siliqua*. Two irrigations at pre-
flowering- and siliqua formation stage also recorded higher seed- and stover yield than one irrigation at flowering, one
irrigation at siliqua formation and rainfed crop. This treatment also recorded the highest mean net return (Rs. 15562/ha)
and B:Cratio (1.76). However, among the fertilizer levels, application of 75-50-50 N-P,0.-K O kg ha ' being at par with 60-
40-40N-P,0.-K,O kg ha recorded the highest growth, yield attributes and seed- and stover yield. The highest water use
efficiency (WUE) was observed under rainfed condition.
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Introduction

Edible oil, a high-energy food component, plays an
important role in meeting the calorie requirements of
human nutrition. Rapeseed-mustard is the second most
important crop among the edible oilseeds crops in India.
India contributes 28.3% and 19.8% in world area and
production, respectively (Shekhawat et al., 2012). The
area under the crop has been either static or declining
during last few years, against an increasing deficit for
edible oils. The state of Assam offers promising scope
for expansion of cultivated area under rapeseed as a
succeeding crop to winter rice. About one third of the
total winter rice cultivated area is medium land that mostly
remains mono-cropped. The rice-rapeseed (Toria) ils a
popular cropping system in such situations. But, owing
to climatic aberrations or floods, the harvesting of rice is
delayed to end November, or early December. This leads
to yield decline in rapeseed and mustard due to water
stress under late sowing condition. The crop responds
well to irrigation and it is a vital factor for proper growth
and development of this crop in dry season. Rapeseed-
mustard crops are highly responsive to fertilizers,

particularly to nitrogen, phosphorus, and potassium
(Allen and Morgan, 1972, Mondal and Gaffer. 1993). Thus,
the feasibility of a successful late sown toria crop would
depend on efficient nutrient and water supplementation.
Accordingly, the present research was undertaken to
determine the suitable schedule of irmigation for late sown
toria grown after winter rice, and to find out effective
fertilizer dose under irrigated condition.

Materials and Methods

A field experiment was conducted for three vears (2014-
201510 2016-2017) in two different sites in the Rabi season
at Instructional Cum Research Farm of Assam Agricultural
University, Jorhat, Assam, India. The climate of the area
is sub-tropical, with an average annual rainfall of 1864.8
mm. Minimum monthly temperature of 9.7 °C and maximum
monthly temperature of 32.4 °C are observed in January
and August, respectively. During January and March,
maximum (morning) and minimum (evening) monthly
relative humidity of 94.8% and 61.1% are recorded. The
soil of the experimental plots were sandy loam in texture,
acidic inreaction (pH 5.8, 5.1and 5.1 during 2014-15.2015-
16 and 2016-17 respectively), medium in organic carbon
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Total chlorophyll content (heated)
x 100

CSI(%) = ——
l Total chlorophyll content (control)

The data were analyzed statistically and the mean
differences among the freatment means were evaluated
by the least significance difference (LSD) at 5% level of
probability (Sarma, H016). Foreconomic analysis, allinput
costs including the cost for lease of land and interest on
runmng capital were considered for computing the cost
of production.

Results and Discussions
Growth Characters

The data pertaining to growth characters as influenced
by irigation and fertilizer levels are given in Table . The
treatment 1, being atpar with 1, and 1, recorded the highest
plant height during all the three years. The treatment I,
also recorded the highest dry matter m? and number of
branches plant’, However, dry matter m* during 2015-10
and number of branches plant”! during 2014-15 under 1,
and 1, were at par with 1. Similarly, during 2016-17, 1,

Ne 1: Effect of irmiganon regimes and fertilizer levels on plant height, dry matter and number of branches/plant of

Planthaightcm)

Dry matter/m?

No.of Branches/plant

eSSl W6l 5 201516 200617 201415 201516 2016-17
Irganon rRgIRs
L s W 106 2SO 1936 2259 17 70 71
N na W81 TS B3 259 2764 82 73 83
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L N 122 16 286 206 2046 86 83 87
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: SO WS N83 286 2001 281 N ' ;
Sme 2, 13 34 78 6.1 llf :): 0 o
CDP=00S) % N 002 180 239 5 ¥ Y
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Table 2: Effect of different treatments on LAI and Chlorophyll Stability of rapeseed
Treatment LAI

40DAS

Chlorophyll Stability
6)DAS 40DAS 6)DAS

201415 2015-16 2016-17 2014-15 2015-16 2016-17 201415 2015-16 2016-17 2014-15 2015-162016-17
Irrigation regimes

I, 1.17 1.15 1.23 066 063 075 %310 %6.1 853 643 633 65.7
I 142 140 1.64 076 075 059 94 923 959 .1 70.1 710
L 1.17 1.14 125 074 069 025 5.1 &0 832 70.1 700 705
L 1.51 146 1.71 052 079 099 950 924 3 760 765 66.1
SEm= 003 005 006 012 003 005 19 |19 9 16 18 1.7
CD(P=0.05) 009 0.13 016 006 0 013 56 5.1 65 47 52 49
Fertilizer levels

i 121 1.19 133 06) 058 076 874 842 %3 675 663 63.1
E, 133 129 148 0.79 077 089 N6 N9 932 6496 707 71.1
E; 141 138 157 055 081 097 %1 925 95.1 725 729 733
SEm= 0.03 004 0.05 0m 003 04 1.6 15 19 14 15 14
CD(P=0.05) 0.08 0.11 0.14 005 007 0.11 48 44 5.7 4.1 45 42
Interaction NS NS NS NS NS NS NS NS NS NS NS NS

recorded at par dry matter m* and number of branches
plant’ with I,. Adequate and timely supply of irrigation
waterinl, ( irmigation at 25 and 50 DAS) treatment ensures
higher moisture availability for cell turgidity and
consequently higher meristematic activity leading to
improved morphological parameters like higher plant
height, more branches, more foliage development, greater
photosynthetic rate, higher nutrient uptake, higher dry
biomass production and better growth of plants (Tyagi
and Upadhyay, 2017). Two irrigations at pre-flowering
and post flowering stages under [, increased the biomass
production due to increased plant height and number of
branches plant’ as compared with less moisture
availability to plants under single irrigation (I, and 1) and
without irrigation (I, ). Al-Barak ( 2006) and Tahir el al.
(2007 also observed improvement in overall growth of
rapeseed with application of irri gation. On the other hand,
moisture deficit under I ( raifed) resulted in dchyc?ralion
of protoplasm which decreased the turgor potential and
turgor derived physiological processes viz. cell division
and cell elongation which affected the plant growth and
ultimately total dry matter accumulation (Tyagi and
Upadhyay, 2016; Tyagi and Upadhyay, 2017). The
treatment I, also recorded the highest LAl and chlorophyll
stability at 40 and 60 DAS (Table 2). However, LAl during
both the stages and Chlorophyll stability at 40 DAS under
I, was at par with 1. The high chiorophyll Stability Index
indicates better chlorophyll availability in the plants (Kar
et al., 2004). Decreased chlorophyll under water stress
generally occurs due to damage of chloroplasts caused
by oxidative bursts or due to changed ratios of lipid

protein complexes or elevated chlorophyllase activity
which degrades the chlorophyll and damages the light
harvesting machinery (Kayaetal., 2006).

Among the fertilizer levels, F, being at par with F recorded
the highest plant dry matter accumulation and number of
branches plant’, LAl and CSI during all the three years.
Fentilizer application provided more quantities of nutrients
in readily available form which might have played a vital
role in photosynthesis, translocation of phosynthates.
protein synthesis, control of ionic balance, regulation of
plant stomata and water use, stimulation of root growth,
activation of plant enzymes and many other processes.
Similar results were reported by Khatkar ez al. (2009) and
Kumar and Kumar (2011).

Yield attributes and Yield

The results revealed that all the yield attributing
characters of rapeseed viz. number of siliquae plant” and
number of seeds siliqua™’ were influenced due to irmgation
regimes and fertilizer levels (Table 3). In the present study,
application of two irrigations i.e. 6 cm irrigation each at
25 and 50 DAS (1,) produced the highest number of
siliquae plant’ and number of seeds siliqua’’. However.
number of siliquae plant’ under L, during 2015-16 and
under I, and I, during 2016-17 were at par with L. Similarly,
number of seeds siliqua” under I, and I, were at par with
I, during all the three years. Twoimmigations of 6 cm depth
each at 25 and 50 DAS (1,) maintained favourable soil
moisture condition for better growth and development,
partitioning of photosynthates and dry matter to seed.
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Treatment Water use ¢ Micieney Net Retum - o va*lil:
(Kg/ha-cm) ((/ha)) CONLTto
LIS 2005060 2016107 201415 201516 200017 206115 200516 201617
Irrigation regimes
1, 503 335 430 10021 0] a7 1.54 1,30 1.50
i 4. 410 SR 12070 7197 17737 1.61 |.37 1.89
1, 434 415 RR) 1:1060) 8020 16101 171 1.8 (R
1, 28 N2 400 18623 0086 18377 1.0 1447 191
Fertilizerlevels (N-P,O-K 0 kg/ha)
E; 425 26 40,1 10911 674 13707 1.5 1.37 1,74
8 N H7 AR 15234 807 15058 .77 (45 1.81
F, 7.2 L6 4301 443 8720 16812 1,71 142 1.80

Water use efficiency (WUE)

The highest water use efficiency (WUE) was observed
under rainfed condition (1) (Table -H. Two irrigations
one each at pre-flowering- and siliqua formation stage
(I)) recorded the Towest WUE indicating that production
of rapeseed per cm of water used decreased with increase
in water supply and relative increase in rapeseed yield
was not proportional to the increase in water application
and use, thereby resulted in decrease in WUL, Sarma er
al. (2007) and Sarma and Das (2013) also reported decrease
in water use efficiency with increase in water use. Total
water use and water use efficiency increased with
increasing levels of fertilizers. This may be due to their
favourable effect on yield attributing characters and
ultimately the seed yield (Sarma et al., 2007; Fanaei er al.,
2009 Sarma and Das 2013; Sarma and Das, 2017).

Economics

Net return and benefit: cost ratio realised from 1, were
higher than the I, 1 and I, (Table ). Among the different
fertilizer levels, F, recorded the highest net return followed
by F, and F,. The highest benefit cost ratio was also
observed in F.. Similar results were obtained by Piri eral.,
(2011) and Sarma and Das (2017).

Conclusion

Thus, it can be concluded that with the application of
two irrigations at pre-flowering- and siliqua formation
stage with 60-40-40 N-P,0,-K,O kg/ha, productivity and
monetary return of mpséed can be increased under late
sown condition grown after rice.
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