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ABSTRACT

A field study was carried out during pre-kharif season of 2008, 2009 and 2010 at the Agriculture
Farm, Institute of Agriculture, Visva-Bharati, Sriniketan, West Bengal, India to find out the
effective soil moisture conservation techniques for improving the rainfed jute fibre yield under
uncertain and limited rainfall areas. There were altogether nine treatments of moisture
conservation measures along with control. The experiment was laid out in the randomized block
design and replicated thrice. The experimental soil was lateritic loamy sand with PH 5.8. The jute
variety JRO 524(Navin) was sown at 25 cm apart in line on 22 April, 1 April and 8 April and
harvested on 24 August, 2 August and 9 August during 2008, 2009, and 2010 respectively except
late sown. The general fertilizer dose was N,P and K::60,30 and 30 kg/ha respectively. Nitrogen
was applied in three splits, 1/3rd as basal and 2/3rdtop-dressing in two splits after receiving assured
rainfall. From the observed data it was found that among the treatment straw mulching both 2t/ha
applied in seeded rows and 7.5t/ha in between crop rows showed always superior performance for
producing higher fibre yield of jute. Straw mulching helped to lower down the soil temperature of
4-9.1oc than control treatment at 2PM and maintain soil moisture tension within the range of 0.53-
0.54 bar as compared to that of 0.85-0.86 bar recorded under control treatment. Straw mulching @
2t/ha and 7.5t/ha recorded the jute fibre yield of 24.6-28.2 q/ha and29.2-34.7q/ha respectively.

Keywords: soil moisture conservation techniques, fibre yield, rainfed jute, soil temperature.

INTRODUCTION

More than 85% of total jute growing areas are under rainfed condition. Uneven distribution and uncertain
rainfall during the growing season of jute leads to soil moisture deficit and moisture stress to the crop
resulting low yield and quality of fibre. Without sufficient soil moisture especially during optimum sowing
time caused delayed sowing and also lowers down the fibre quality and yield potentiality of jute crop. Soil
moisture conservation techniques help to overcome the soil water deficit and to harvest good fibre yield by
cooling down the soil temperature. Hence, a study was undertaken to find out the performances of the
moisture conservation techniques for achieving satisfactory jute fibre yield under purely rainfed situation.

MATERIALS AND METHOD

The field experiment was conducted during the pre-kharif season of 2008, 209 and 2010 at the Agriculture
Farm (23o39/N, 87o42/E and 58.9m altitude), Institute of Agriculture, Visva-Bharati, Sriniketan,West
Bengal, India to study the effect of soil moisture conservation agro-techniques for increasing the jute fibre
yield under rainfed situation. The experiment was laid out in Randomized Block Design with 9 treatments
and three replications. The experimental soil was lateritic loamy sand in texture with PH 5.8, organic
carbon 0.42%, available N, P and K were 244.3, 23.5 and 158.2 kg/ha respectively. The jute cultivar JRO
524 was sown at 25 cm row distance in April22,April 1st and April 8 and harvested on August24, August
2nd and August 10 during 2008,2009 and 2010 respectively. The fertilizer dose was 60, 30, and 30 kg/ha of
N,P and K respectively. The nitrogen was applied in 3 splits viz.1/3rdas basal and 2/3rd was top dressing in
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two splits after receiving assured rainfall. One life saving irrigation @ 3 lakhlitre/ha was applied as per
treatment. The crop received 1310mm, 1180mm and 1211mm of rainfall during the growing season of
2008, 2009 and 2010 respectively. The treatments were T1- control (Unbunded ), T2- Bunded , T3- Bunded
with 20cm deep ploughing, T4- Bunded and straw mulching @ 2t/ha applied on seeded rows T5-
Bundedand straw mulching @7.5t/ha applied in between crop rows, T6- Bunded and intercrop with
Phaseolusaconitifolia, T7- Bunded with one life saving irrigation, T8- Bunded and late sown and T9-
Bunded and sulphur @30kg/ha.Soil temperature and soil moisture tension were also recorded along with
plant height, basal diameter and crop yields.

RESULTS AND DICUSSION

Growth attributes

From the experiment it was found that under purely rainfed situation soil moisture conservation techniques
influenced the plant and basal diameter of jute significantly (Table1) during all the years of experiment.
Rice straw mulch @2t/ha applied in seeded rows, 7.5t/ha in between crop rows and one life saving
irrigation (@3lakh litre/ha) produced significantly higher plant height and basal diameter than other
treatments during the years of experiment. The lower plant height and basal diameter were recorded under
late sown bunded crop which are statically at par with that of control treatment except in 2009. Similar
results were also reported by Mitraet al. (2005) and Sarenet at.(2008)

Yields

The biomass yield, fibre yield and stick yield of jute were also significantly affected by soil moisture
conservation techniques (Table 2).The highest biomass, fibre and stick yield were recorded under straw
mulching @7.5t/h followed by 2t/ha straw mulching and one life saving irrigation. Conserved soil moisture
was sufficient to produce satisfactory biomass and fibre yield of jute by covering the soil surface either in
between crop rows or on seeded rows and therefore, both the straw mulching recorded the higher fibre
yield. Straw mulching @2t/ha recorded fibre yield in the tune of 24.6-28.2q/ha and maximum fibre yield
was found at 7.5t/ha straw mulching from the range of 29.2-34.7q/ha.Straw mulch @7.5t/ha and 2t/ha
produced105.32 and 66.86% higher in 2008, 106.67 and 78.67 % higher in 2009 and 107.43 and 75.71%
respectively in 2010 over control. Jute crop sown without soil mulching either bunded or unbunded
recorded the lowest biomass as well as fibre and sick yields due to lowered plant population, plant height
and basal diameter. Deep sowing, intercropping and sulphur application helped the crop to harvest
comparatively better yield but was not up to a satisfactory level. The results are in the conformity with the
findings of Ghorai (2006), Sarenet al. (2008) and Mandalet al. (2015).

Soil temperature and soil moisture tension

Soil temperature and soil moisture tension were also influenced greatly by soil moisture conservation
techniques (Fig 1 & 2). The highest soil temperature was recorded during the end of April to 2nd week of
May i.e. actual sowing time of jute. Without mulching treatment recorded the maximum soil temperature
and minimum soil moisture tension.Use of rice straw mulch maintained lower soil temperature as
compared to other treatments. Rice straw mulching @ 2t/ha and 7.5t/ha kept the soil cooler in the tune of 4
to 4.3oC and 8.8 to 9.1oC respectively at 2P.M. than control.Similarly, when control plot showed soil
moisture tension of 0.85-0.86 bar(9.3-10.0% soil moisture), straw mulching@2t/ha and 7.5t/ha recorded
0.64-0.66 (11.2-12.3% soil moisture) and 0.53-0.54 bar(13.2-14.0% soil moisture) respectively. The
minimum soil temperature was recorded under T7 i.e. grown under one life saving irrigation@3lakh litre/ha
which was applied 35DAS, 45DAS and 40DAS in2008, 2009 and 2010 respectively.
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From this study it can be inferred that mulching did not hamper the oxygen diffusion rate but maintained
the batter hydrothermal soil regime and thus reduced early drought stress which was reflected on jute fibre
yield. So, soil covering technique is beneficial for successful rainfed crop production.

Table 1.Effect of moisture conservation techniques on plant height and basal diameter of rainfed
jute

Table2. Effect of moisture conservation techniques on biomass yield, fibre yield and stick yield of
rainfed jute

Treatme
nts

Biomass yield
(q/ha)

Fibre yield (q/ha) Stick yield
(q/ha)

2008 2009 2010 2008 2009 2010 2008 2009 2010
T1 501.2 393.0 482.3 16.9 15.0 14.4 79.3 48.3 60.4
T2 487.7 387.1 490.7 17.3 14.5 15.3 80.0 46.3 65.2
T3 557.9 467.1 541.6 22.4 25.2 19.4 88.7 83.2 70.0
T4 580.0 564.3 595.0 28.2 26.8 24.6 102.9 88.3 91.1
T5 655.5 602.1 641.3 34.7 31.0 29.2 114.5 92.9 100.2
T6 518.0 485.4 512.8 20.0 22.2 22.4 82.5 79.1 89.2
T7 573.1 531.7 552.3 26.3 25.8 30.2 96.5 86.4 112.6
T8 513.7 383.2 506.6 18.1 15.3 14.2 82.4 55.2 69.4
T9 528.1 507.6 548.5 19.7 19.9 22.4 83.5 75.1 90.0
CD (0.05) 52.24 24.31 42.26 3.14 5.34 0.084 4.49 12.8 8.36

Treatments Plant height(cm) Basal diameter (cm)
2008 2009 2010 2008 2009 2010

T1 227.6 211.3 230.3 1.37 1.21 1.39
T2 227.8 209.2 223.7 1.38 1.19 1.40
T3 283.1 270.9 277.6 1.46 1.45 1.51
T4 308.8 285.4 310.0 1.53 1.54 1.52
T5 321.2 293.2 324.3 1.66 1.61 1.64
T6 253.3 261.3 262.1 1.42 1.40 1.44
T7 307.6 273.3 301.3 1.51 1.48 1.60
T8 225.2 213.6 215.6 1.33 1.28 1.36
T9 251.8 255.2 247.5 1.41 1.36 1.47
CD (0.05) 16.73 18.45 20.06 0.070 0.138 0.084
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Fig. 1.Soil temperature of jute field as affected by moisture conservation techniques at 2 pm
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Fig.2. Soil moisture tension in jute field as affected by moisture conservation techniques at 2 pm
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