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Studies on different mulching technology for improving hydrothermal regime of
soil in capsicum (Capsicum annum) production at high altitude of Uttarakhand*
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Capsicum (Capsicum annum L.) is an important and
high-value vegetable crop for many parts of the world. Low
temperature is unfavourable for this crop as it affects growth
and development and limits their ability to survive under hill
condition of Uttarakhand. To make the cultivation successful,
polyhouse, poly-tunnel and poly mulching are available
solution. Poly-mulching is beneficial for vegetable production.
It increases water-use efficiency, improves hydrothermal
requirement of soil, reduces water evaporation, checks weed
growth and improves the aerial environment around plant
which facilitates congenial growth and yield. The information
is very scanty on growing capsicum through poly-mulching
under Uttarakhand hill condition during spring to get early
summer crop. The present study was conducted with an
objective to evaluate feasibility of poly-mulching technology
to protect crop against hill environment stress as well as to
get better plant performance, maximum yield and economic
gain from capsicum cultivation in Uttarakhand hill during
summer (off-season).

Experiments were conducted during second week of
March and April of 2007 to 2009 at Krishi Vigyan Kendra,
Jakhdhar, Rudraprayag and Lohaghat, Champawat (an altitude
of 1718 m to 1850 m and northern latitude of 30° 19',
average rainfall 900-1200 mm (June to Sept), sandy loam
soil with gravel having pH 5.0 with low organic carbon. Both
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The size of beds 15.0 m long and 1.25 m wide were
prepared for mulching treatments. Two types of mulches, i e
bio-mulch (M,) (7-8 cm thickness dry grasses mulch) and
plastics mulch (M,) UV stabilized, 50 micron black
polyethylene were used. Total 18 plots were developed (6
mulch plots in each replication) according to treatment
combinations. The experiment was laid out in factorial
randomized block design (FRBD) with three replications.
Forty days old nursery of hybrid Tanvi was transplanted
during March and April in all the years. Full doses of farmyard
manure (FYM) @ 25 tonnes /hectare and 50 kg N/ha, 60 kg
P,04/ha and 60 kg K,0O/ha were applied before laying the bio
and plastic mulch on the bed. The black polyethylene mulch
was laid in plots after the final land preparation and holes of
5 cm diameter using 50 cm x 50 cm spacing (double row
planting method) were made over the polyethylene films for
planting the capsicum, whereas the dry grasses mulch (bio-
mulch), 7-8 cm thick was applied after transplanting. After
one month of planting, 10 kg of N/ha was applied as top
dressing by dividing into four equal dose during plant growth.
All the recommended cultural and plant protection practices
were followed to raise healthy crop. The observation of plant
height (cm), number of branches/plant, days to flowering,
fruit size (cm), total number of fruits/plant, marketable fruits/
plant, total fruit yield and marketable fruit yield (tonnes/ha)
were recorded at fortnight interval. Capsicum fruits were
harvested after 55 days of transplanting in every 7-10 days
interval at fully matured stage. Early fruit production was
defined as the days to flowering and getting fruit yield of
capsicum transplanted on each of the two transplanting dates.
Weeds were collected time to time from 1 m? area of the
centre of each plot and their dry weights were determined.
Soil temperature and soil moisture were determined daily at
10 cm depth in each plot by using soil thermometer and
tensiometer. The three years pooled data were analyzed by
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Table 1 Growth, development, yield attributes, quality yield and economics of capsicum and dry weight of weeds, in relation to soil
environment influenced by mulching technology

Type of Transplanting Three year pooled data at two locations of Uttarakhand hill (2007-09)

mulching month Plant No.of Days Fruits Weeds Fruit Total No.of Total Marke- Net

technology height branches/ to size dry  weight no. of marke- fruit yield table income

(g/m?2) (cm) plant flowering (cm) weight (g) fruits/m? table (tonnes/ fruit (3/ha)

fruits/m? ha) yield
(tonnes/ha)

Without 2nd week of March 63.6 4.1 52 285 241 85.0 11.40 850 10.03 7.31 53050.0
mulch 2nd week of April 63.2 4.1 45 295 278 93.0 11.80 8.60 10.60 791 63675.0
My) Average 63.4 4.1 48.5 29 259.5  89.0 11.6 855 1031 7.61 583625

Bio- 2nd week of March 69.3 4.6 48 345 142 94.0 13.80 9.70 1325 931 83160.0
mulch 2nd week of April 67.4 4.5 44 373 157 96.0 1490 10.60 14.01 996 139 260.0
M) Average 68.35 455 46.0 359 1495 950 1435 10.15 13.63 9.63 111210

Plastics 2nd week of March 78.7 5.3 40 3.98 26 96.0 1590 13,50 1558 13.23 130750.0
mulch 2nd week of April 70.6 52 39 4.20 37 98.0 16.80 1440 16.13 13.82 139 680.0
M,) Average 74.65 525 395 4.09 315 970 1635 1395 1585 1352 135215

CD (P = 4.1 0.3 3.6 0.4 12.8 2.6 8.2 13.4 1.13  1.06

0.05)
the statistical methods as described by Panse and Sukhatme number of branches/plant (5.25), size of individual fruit
(1989). (4.09 cm), weight of fruit (97.0 g), total and marketable

Black polyethylene plastic mulch had more beneficial number of fruits per m? (16.35 and 13.95) were obtained in
effect on vegetative growth of capsicum plants followed by plastic mulch treatment. This might be black plastic mulch
bio-mulching and without mulching (Table 1). The flowering which created microenvironment, i € optimum moisture,
was advanced by 4 to 12 days; and 1 to 6 days in both timely optimum nutrient supply and optimum soil temperature, which
and late transplanted crop, respectively in dry grasses and resulted in better plant performance. It also helps to increase
black polyethylene mulch. Among the different mulching microbial activity for optimum nutrient/water uptake from

treatments, maximum average plant height (74.65 cm), the soil (Mehta er al. 2010).
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Fig 1 Influence of different type mulching technology on soil temperature and moisture
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The average dry weight of weeds was minimum in
plastic mulch treated plots (31.5 g/m?), whereas maximum
average dry weight of weeds (259.5 g/m?) was recorded in
without mulching treatment (Table 1). It indicates black
colour plastic mulch inhibit the photosynthetic activity of the
weeds, limit weeds growth and development, whereas without
mulching enhanced photosynthetic activity and weeds
performed well. Mulches are effective in weed control by
improving the crop growing environment which resulted in
increased growth and fruit yield (Awodoyin et al. 2007).

The plastic mulch performed better with maximum
number of total fruits (16.35/m2), marketable fruits (13.95/
m?) and fruit size (4.09 cm), maximum total fruit yield (15.85
t/ha) and marketable fruit yield (13.52 tonnes/ha) and was
followed by the bio-mulch and without mulch treatment
(Table 1). Higher yield in plastic mulched plots may be
attributed to regular supply of water, nutrients, less weed
competition, optimum soil temperature and more number of
days of flowering which results heavy fruiting in mulched
plots. The net profit from the mulched treatments was much
higher than without mulched (Table 1). The maximum net
return (X 135 215/ha) was recorded with black plastics mulch
followed by bio-mulching (X 111 210/ha.) and minimum in
without mulch (X 58 362.5/ha). Rashidi et al. (2009) reported
that black plastic mulch has pronounced effect in increasing
yield and yield components in tomato in timely and late
transplanted crop in comparison to without mulch (bare soil)
and other mulches.

The black plastic mulch showed temperature variation
from 21.9 °C to 28.9 °C, favourable for the optimum growth
of capsicum crop (Fig 1). However, without mulching,
temperature range was comparatively lower (18.8 °C to 25.6
°C). The low soil temperature affects the growth of plants.
Black plastic mulch plots had higher moisture content (16.1
to 18.9 %) followed by without mulch (8.4 to 16.2 %). The
black polythene mulch reduces the evaporation rate and
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retains the soil moisture. Similar trends were also reported
by Singh and Mir (2005).

SUMMARY

The experiment was conducted during 2007-09 at high
altitude of Uttarakhand to evaluate the effect of different
mulching technology on soil environment, growth and yield
of capsicum (Capsicum annum L.). Two different mulch
materials (black polyethylene and dry grass) were tested
with two off-season planting dates (March and April month)
in a factorial randomized block design. The maximum growth,
flowering, yield and yield attributing characters were recorded
with black plastic mulch, due to soil temperature regulation
and soil moisture conservation followed by bio-mulch and
poor plant performance in without mulch, however bio-
mulch also fetched an appreciable profit as compared to
without mulch.

REFERENCES

Awodoyin R O, Ogbeide F I and Oluwole O. 2007. Effect of three
mulch types on growth and yield of tomato and weed suppression
in Ibadan rainforest Savana transition zone of Nigeria. Tropical
Agricultural Research and Extension 10: 53-60.

Mehta D K, Kaith N S and Kanwar H S. 2010. Effect of training
methods and mulching on growth, yield and fruit rot incidence
in tomato (Solanum lycopersicon). Indian Journal of Agricultural
Science 80(9): 829-31.

Panse V G and Sukhatme V G. 1989. Statistical Methods for
Agricultural Workers. DIPA, ICAR, New Delhi.

Rashidi M, Abbasi S and Gholami M. 2009. Interactive effect of
plastic mulch and tillage methods on yield and yield components
of tomato. American- Eurasian Journal of Agriculture and
Environmental Sciences 5(3): 420-7.

Singh A K and Mir M S. 2005. Effect of different mulches on yield
and yield attributing traits of cabbage (Brassica oleracea var
capitata) cv ‘Pride of India’ under cold arid region of Ladakh.
Environment & Ecology 23(2): 398-402.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


