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Abstract

An experiment was conducted on - Responses of mustard ‘Basanti’ under different date of sowing and
moisture conservation practices under rainfed eco-system of central Uttar Pradesh during rabi 2011 on
Soil Conservation and Water Management Farm, C.S.A. University of Agriculture & Technology,
Kanpur on mustard ‘Basanti’ with three date of sowing i.e. 20! October (Dz1), 28™ October (D2) and 051
November (Ds) with four levels of moisture conservation practices viz; Mo (Control), M1 (Paddy Straw
Mulch), M2 (Dust Mulch) and M3 (Kaoline @ 6% Spray). On the basis of results it can be concluded that
the date of sowing D1 (20th October) as water use 191.86 (mm) & water use efficiency 8.03 (kg ha-!
mm-1) and M1 (Paddy Straw Mulch) as water use 180.21 (mm) & water use efficiency 9.89 (kg ha-! mm-
1) was found better in respect as compared to other combinations of fertility management in respect of
water use & water use efficiency ended that growing of mustard crop in rabi season was found most
suitable and remunerative in central plain zone of Uttar Pradesh in Kanpur.
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Introduction

Rapeseed-mustard are the major rabi oilseed crops of the country. Among the oilseeds
(Brassica juncea L.) mustard is the most important member of the group because more than 80
per cent of the area under rapeseed mustard is followed by toria, yellow sarson, gobhi sarson,
and brown sarson. Uttar Pradesh is second largest producer of rapeseed mustard after
Rajasthan having 7.20 lakh ha area contributing 8.15 lakh metric tonnes production and 9.89
g/ha productivity recorded in the year 2009-10 (Anonymous, 2010) i 5. Among oil seed crops
mustard (Brassica juncea L.) is a major rabi oil seed crop of India being next in importance
both in area and production. India is the second largest producer of rapeseed and mustard after
China, which contributes about 24.2 per cent of world production, while India has 21.7 per
cent of total area and 10.7% production. However, the productivity of oilseeds in India is only
952 kg/ha as compared to whole world level of 1950 kg/ha (Economic Survey of India, 2010)
4]

Date of planting has influence on the performance of mustard crop. Since the rate of
development of mustard crop, its yields is greatly influenced by meteorological, edaphic and
biotic factors, therefore, planting of mustard crop either to early or too late than the optimum is
likely to have an adverse effect on the growth and yield of mustard to the first for night of
October (Bhan, 1981) 11,

Soil moisture is the key input in rainfed agriculture. The crop production is often low due to
poor soil moisture in rabi season when the crop is raised on conserved soil moisture. The
availability of moisture in rainfed condition is very critical during crop period. The successful
crop production in area, therefore, depends on the practices which ensure sustained supply of
moisture. Moisture conservation practices viz straw mulch, dust mulch, created by weeding
and hoeing and weed control have been found effective to check evaporation of moisture from
soil surface and thus making more moisture availability during crop period. Green coral cuper
(Antigononptpus) mulch, rice straw mulch and soil mulch conserved more water in soil profile
and increased the grain yield by 47, 43 and 16 per cent and water use efficiency by 61, 56 and
19 per cent, respectively over no mulch treatment in rapeseed mustard crop under rainfed
condition (Maitra and Ghosh, 1998).
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With the rapid growth of population in recent times, pressure
on land increased and the size of holdings considerably
decreased in spite of extending the cultivation to marginal and
sub-marginal lands. The problem of preventing the crop
failures becomes more acute in dry tracts and calls for
immediate attention of its solution in every possible way. The
need for scientific approach towards farming in rainfed areas
was felt with the increasing realization that instead of waiting
and hoping for adequate rain, the modern concept is to make
the cropping strategy so flexible that it can be suitably
changed even at short notice to suit the pattern of rainfall
available. To meet the water requirement of the crop plants it
is essential to adopt such management practices which may
help in retention of moisture in the soil at least till the crop
needs. Every effort should be made to increase the amount of
water available to the crop for production and reduce to the
minimum the loss of water due to evaporation and
transpiration. Keeping all these in view, a field experiment
was conducted to work out the moisture conservation
practices along with date of sowing for mustard varieties to
optimize production and net returns under rainfed condition.

Materials and Methods

A field experiment was conducted during rabi session, 2011-
12 at Soil Conservation and Water Management Farm of C.S.
Azad University of Agriculture and Technology, Kanpur. The
soil of the experimental field was sandy loam having 0.31%
organic carbon, 0.033% total - N, 18.32 kg ha* available P,Os
and 184.23 kg ha* available K2O. It was slightly alkaline with
7.6 pH and 0.345 dSm™ electrical conductivity. The field
capacity, wilting point and bulk density of surface soil were
18.52%, 6.10% and 1.50 Mg m3, respectively. The treatments
comprised 12 combinations of 3 Date of sowing (20" Oct.,
28" Oct. and 05" November) and 4 moisture conservation
practices (Control, Paddy Straw Mulch @ 4 tonns/ha at 25
DAS, Dust mulch al 25 DAS and Kaoline @ 6 per cent spray
at 25 and 50 DAS) which were tested in a randomized block
design with three replications. The gross plot size was 5.0 x
3.6 m in the case of 45 and 15 cm spacing, respectively. An
uniform dose of 80 kg N + 40 kg P20s + 40 kg K0 ha* was
applied through Urea, Di-ammonium phosphate and Muriate
of potash, respectively. Rainfall during crop growing season
was 164.4 mm during crop period respectively. The sowing of
mustard crop was done on 20" Oct., 28" Oct. and 05"

November during 2011 and harvesting on 19 March during
2012 respectively. Recommended package of cultural
practices was followed. The soil moisture of the sample
collected from 0-25, 25-50, 50-75 and 75-100 cm depth was
determined thermo gravimetrically at different stages of crop
growth. The amount of moisture used by the crop under
different treatments was computed by summing up the values
of soil moisture depletion from the profile during the entire
crop season. The WUE of the crop was calculated by the
method described by Viets (1962) %,

Results and Discussion

Quality Parameters

Qil content (%) in mustard

The result with respect to economics in relation to moisture
conservation practices and date of sowing are presented in
Table 01 & Fig 01. Oil content (%) mustard was recorded
significantly higher in first sowing 20™ October. These might
be Oil content (%) in sowing 28" October. Among the
moisture conservation practices Paddy Straw Mulch (My)
gave the maximum oil content in comparison to control (Mo)
and timely sowing of crop gave the maximum oil content over
delay sowing of crop. As regard oil content, there is slight
increase of oil in moisture conservation practices, it is
probably due to higher grain weight. However, in case of date
of sowing decreasing trends were observed by Panday (1992),
Singh and Chauhan (1999) 2, Ramesh et al. (2010) 124,

Table 1: Effect of sowing date and moisture conservation practices
on oil content of mustard

Treatments | Oil content (%)
Date of sowing
D1 (20"October) 41.47
D2 (28" October) 41.35
Ds ( 05" November) 41.22
SE (diff) + 0.01
CD at 5% 0.08
Moisture Conservation Practices
Mo (Control) 41.01
M1 (Paddy Straw Mulch) 41.87
M2 (Dust Mulch) 41.38
M3 (Kaoline@6% Spray) 41.10
SE (diff) + 0.02
CD at 5% 0.09
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Fig 1: Effect of sowing date and moisture conservation practices on oil content
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Moisture studies

Moisture use (mm) and Moisture use efficiency (kg
grain/ha/mm)

Soil moisture up to one metre depth (mm) was recorded
higher data presented in Table 02 & Fig 02., revealed that
maximum water use as well as water use efficiency recorded
in crop sown on 20" October which were in decreasing trends
with delay sown on 05" November. It is clear from the result
that minimum water use and maximum water use efficiency
were recorded under Paddy Straw Mulch (Mi) practice of

moisture conservation, closely followed by Dust Mulch (M>)
practices of moisture conservation, by Kaoline @ 6% spray
(M3) and maximum in Control (Mo). Better moisture
conservation under ridging and furrowing plots have been
reported by number of research workers Bhan et al.(1992),
Kanaujia et al. (1996) [, Singh et al. (1996), Mittal et al.
(1997), Sachan et al. (1997) 2" 28 291 Kumar (1998). Moitra
and Ghose (1998) [?2, Dhram Raj pal (1999), Katiyar (2001)
(291 Dhal et al. (2002) and Katiyar (2008).

Table 2: Effect of sowing date and moisture conservation practices on moisture use and moisture use efficiency of mustard.

Treatments Moisture use (mm) | Moisture use efficiency (kg grain/ha/mm)
Date of sowing
D1 (20" October) 191.86 8.03
D2 (28" October) 185.24 8.15
D3 (05" November) 179.36 8.26
Moisture Conservation Practices
Mo (Control) 188.76 6.75
M1 (Paddy Straw Mulch) 180.21 9.89
M2 (Dust Mulch) 183.10 8.58
M3 (Kaoline @ 6% spray) 183.20 7.60
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Fig 2: Effect of sowing date and moisture conservation practices on moisture use and moisture use efficiency

Economics

The result with respect to economics in relation to moisture
conservation practices and date of sowing are presented in
Table 03 & Fig 03. Higher that maximum net return was
found under sowing date of 20™ October (D;) treatment
closely followed by sowing date of 28" October (D;) and
lowest with sowing date of 5" November (D3). Similar results
were also found by Katiyar (2001) 1, Awasthi et al. (2007)
71, Among moisture conservation practices maximum net
return was obtained from Paddy straw mulch (M;) followed
by Dust mulch (M2). The lowest net return was recorded with
control (Mg) treatment. Similar results were also found by
Yadav et al. (1994) B Katiyar (2001) 1, Awasthi et al.
(2007) 71,

Table 3: Effect of sowing date and moisture conservation practices
on Gross Return (Rs) and Net Return (Rs) of mustard.

Treatments Gross Return (Rs) |Net Return (Rs)
Date of Sowing
D1 (20" October) 45481.62 29261.99
D> (28" October) 44530.25 28310.62
D3 (05" November) 43733.75 27514.14
Moisture Conservation Practices
Mo (Control) 37642.00 24942.00
M (Paddy Straw Mulch) 52598.50 33919.99
M3 (Dust Mulch) 46344.50 28697.50
M3 (Kaoline @ 6% Spray) 41742.50 25889.50
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Fig 3: Effect of sowing date and moisture conservation practices, on economics (Rs/ha)

Conclusion

On the basis of result obtained during the present
investigation different treatment have led to the conclusion
that mustard variety ‘Basanti’ sowing on 20th October
supplemented with moisture conservation practices (M3)
paddy straw mulch was found more remunerative i.e. the oil
content of mustard under different treatments were almost at
pr and showed no systematic variation under various
treatments. Moisture conservation practices helped in
retaining more moisture in soil hence total moisture total
moisture use reduced as compared to control (M) which gave
the maximum moisture use of (M) and the minimum
moisture use was observed in (Ms) treatment. The other
moisture conservation practices in (Ms) treatment. The other
moisture conservation practices have also showed positive
response in this respect and more or less at par values. The
water use efficiency was highest under (DiM3) treatment
combination, while the lowest water use efficiency in control
(DsMg) treatment combination. Moisture conservation
practices (M1) gave highest net and gross return was observed
under control (Mg) moisture conservation practice. under
rainfed condition of central Uttar Pradesh.
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