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ABSTRACT

Momordica dioica. Roxb was selected among the wild varieties in the past as a vegetable due to high medicinal
value and this vegetable is very popular in Sri Lanka. Farmers use seeds, bulbs, roots and cuttings for the propagation
of this plant and the most famous method is cuttings. However, the success percentage of male cuttings is around
40% and the farmers have faced some issues when they propagate male plants using cuttings. Therefore, the
present research was focused mainly to find a solution to improve the success percentage and growth performance
of male cuttings. There was four different potting media viz., 1) equal proportions of sand, compost and top soil, 2)
coir dust only, 3) sand and coir dust in equal proportions, 4) coir dust, sand, compost & top soil in equal proportions
and two different cutting types of male plants (semi-hard wood and hard wood). The field trail was carried out with
three treatments viz., 1) equal proportions of sand, compost and top soil, 2) coir dust only 3) sand and coir dust in
equal proportion. The experiment was conducted as a two factor factorial complete randomized design with 20
replicates. Result showed the semi hardwood cuttings planted in coir dust medium significantly increase the rooting
and plant growth in the nursery and better adaptation of Momordica dioica male plants in the field also.
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INTRODUCTION

In Sri Lanka, Momordica dioica (Cucurbitaceae)
commonly known as spine gourd, small bitter-gourd
or Thumba karawila. It is considered as an
underutilized vegetable in the Indo-Malayan region
and it has a high nutritional and medicinal value. It
helps to build natural immunity of a human body.
M. dioica contains 84.1g moisture, 7.7 g of
carbohydrate, 3.1 g of protein, 3.1 g of fat, 3.0 g of
fiber, 1.1 g of minerals and small quantities of
essential vitamins like ascorbic acid, carotene,
thiamin, riboflavin and niacin in 100g of spine gourd
(Singh et al., 2009). M. dioica can be propagated
through underground tubers, stem cuttings and
seeds (Agrihortico, 2007). In Sri Lanka, spine gourd
is mainly propagated by stem cuttings. There is a
high demand for planting material of this crop to
satisfy its market potential. It is observed that the
propagation success of male stem cuttings at
nursery stage is lower (40%) than the female stem
cuttings (80%). Besides, growth performance of
stem cuttings of male plants is slower as compared

to stem cuttings of female plants. This results in
delayed flowering in male vines that affects the
productivity of the crop. For better fruit setting and
yield it is necessary synchronize flowering of female
and male plants. Therefore, an experiment was
taken up with a view to increase rooting success
and to improve the plant growth by using different
potting media and different cuttings types of male
plants.

MATERIAL AND METHODS
The experiment was conducted at the Institute

for Agro-technology and Rural Sciences,
University of Colombo (UCIARS), Hambantota.
Four mixtures of potting media were tested with
1) equal proportions of sand, compost and top soil,
2) coir dust only, 3) coir dust and sand in equal
proportions, 4) coir dust, sand, compost and top
soil in equal proportions. Two types of stem
cuttings were used viz., semi-hard wood and hard
wood cuttings. The experiment was conducted as
a two factor factorial complete randomized design
with 20 replicates.
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Planting Pots were prepared using black
polythene packets of size 12.5cm x 10cm 300 gauge
thickness Potting media were sterilized with a
commercially available fungicide (captan 2g/10L/
2m2) after filling the pots. Male cuttings were
collected separately from mother plant in water
bucket to avoid drying of cutting end. Two nodal
cuttings were prepared to plant after dipping in
captan fungicide solution (2g/10L). Cuttings were
planted in pots after applying rooting hormone (0.3
% Indole 3 - butyric Acid) in the cutting surface.
Pots were kept in shade house (60%) for 6 weeks.

Study at nursery stage
Germination and growth parameters of M.

dioica male cuttings were evaluated. Data were
collected twice per week intervals until 6 weeks
for the time taken for bud initiation (days) and data
on number of new branches, length of the new
branch (cm) and cumulative leaf number in new
branches from 2nd week of planting were collected.
Data on number of roots and root length (cm) were
collected after 6 weeks.

Establishment study in the field
This study was carried out with successful

treatments, which showed the best performance at
nursery stage. According to the result, semi hard
wood cuttings planted in pots having equal
proportions of a) sand, compost and top soil; b)
coir dust only and c) coir dust and sand in equal
proportions were taken for field establishment
study. The rooted plants from above 3-treatments
were planted in the field at the age of four weeks
for field establishment study. Randomized
Complete Block Design with 3 replicates was used
as experimental design and the Plot size was 24
m2. Planting pits were prepared in plots in
recommended spacing (1.5 m x 1 m) given by the
Department of Agriculture, Sri Lanka (Techno
guide, DOA, 1999). Spacing between two blocks
was 1.5 m.

Plant growth and yield parameters study in the
field

Data collection was started one week after
planting in the field and continued until the end of
16 weeks. Growth parameters such as plant height

(cm), cumulative number of leaves and number of
branches were collected two weeks intervals. Yield
parameters such as time taken for 50% flowering
(days), number of male flowers/plant, were
collected in weekly intervals.

RESULTS AND DISCUSSION
At nursery stage
Time Taken for initiation of new buds

Results revealed that, there was no significance
different for time taken for the initiation of new
buds on cutting type of semi hard wood and hard
wood (Figure 1). The significantly shortest time
taken for the initiation of new buds was observed
on cuttings planted in coir dust medium compared
to the cutting planted in all the other potting media
(Figure 1). Present study showed that the semi hard
wood cuttings is the best cutting type and coir dust
was found to be the best potting medium in relation
to the time taken for rooting. The reason for this
may be that more moisture is available in coir dust
to prevent drying the potting medium especially
during the dry climatic conditions in Hambantota
where the experiment was conducted. This findings
was in agreement with Nandi et al (2019), studied
on dragon fruit. They found that maximum number
alive cuttings were obtained from the semi
hardwood part.

Length of new buds
The significantly highest vine length was

recorded in semi hard wood cuttings at 4 and 7
weeks after planting (Figure 2). The significantly
longest vine length was observed in coir dust
medium compared to all the other potting mixtures
at 4th and 7thweeks after planting. Similar results
were observed 7weeks after planting (Figure 3).

Cumulative leaf number of new buds
The cumulative number of leaves on new buds

of the M. dioicia male plants cutting was also not
significantly influenced by different potting
mixtures at 4 weeks after planting. But, at 7 weeks
after planting, cumulative numbers of leaves on
new buds showed a significantly higher value in
coir dust media compared to all the other treatments
(Figure 4).
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Fig. 1: Effect of cutting type and potting mixture on mean time taken for new buds initiation of M. dioicia
cuttings

Means on the bars represent the same letter are not significantly different at P  0.05 probability level.

Fig. 2: Effect of cutting type on length of the new bud of M. dioicia cuttings at 4 weeks and 7 weeks after
planting.

Means on the bars represent the same letters are not significantly different at P 0.05 probability level

Fig. 3: Effect of potting mixture on mean length of the new bud of M. dioicia cuttings at 4 weeks and 7
weeks after planting.

Means on the bars represent the same letters are not significantly different at P   0.05 probability level.
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Fig. 4: Effect of potting mixture on mean cumulative number of leaves on new buds of M. dioicia cuttings
at 7 weeks after planting.

Means on the bars represent the same letters are not significantly different at P 0.05 probability level

Fig. 6: Effect of cutting type on root length of M. dioicia at 7 weeks after planting.

Means on the bars represent the same letter are not significantly different at P  0.05 probability level

Fig. 5: Effect of cutting type (a) and potting mixture (b) on number of roots per cutting of M. dioicia
cuttings at 7 weeks after planting.

Means on the bars represent the same letters are not significantly different at P  0.05 probability level
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Fig. 7: Effect of potting medium on mean vine length of M. dioicia after 1st, 2nd, 3rd and 4th month of field
planting.

Means on the bars represent the same letters are not significantly different at P 0.05 probability level.

Fig. 8: Effect of potting medium on mean new branches per vine of M. dioicia during 4 months of field
planting.

Means on the bars represent the same letters are not significantly different at P  0.05 probability level.

Fig.  9: Effect of potting medium on mean cumulative leaf number per vine of M. dioicia during 4 months
of field planting.

Means on the bars represent the same letters are not significantly different at P  0.05 probability level.
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Fig. 10: Effect of potting mixtures on mean time taken for flowering of M. dioicia during 4 months of field
planting.

Means on the bars represent the same letters are not significantly different at P 0.05 probability level.

Fig. 11: Effect of potting mixtures on mean cumulative number of flowers per vine of M. dioicia during 4 months of field
planting.

Means on the bars represent the same letters are not significantly different at P 0.05 probability level.

Number of roots
The significantly highest number of roots per

cutting was recorded in semi hard wood cuttings
compared to the hard wood cuttings at nursery
stage. The significantly highest number of roots
per cuttings was observed in coir dust medium
compared to all the other mixtures at P0.05
(Figure 5). It was evident that the coir dusts
significantly increase rooting of the stem cuttings
and the texture of the medium also appears to have
an impact on rooting.

Root length
Semi hard wood cuttings showed the highest

root length compared to the hard wood cutting type
(Figure 6). There was no significant effect found
among the potting medium on length of the roots
per cutting.

Field Evaluation
The length of main vine

Vine length of male plants was significantly
increased in rooted cuttings taken from coir dust
potting medium for the field establishment,
compare to all the other treatments during 4-
months period of observation (Figure 7). When vine
length was consider in M. dioicia male plants, the
best results obtained from the cuttings planted in
coir dust medium at the nursery stage also. These
plants were more vigorous than the others. They
showed good adaptation to the field condition also
than the other plants, especially in the early stage
of field establishment.

The present results confirmed those reported
by Nazari et al. (2011), who mentioned the
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superiority of coco peat only and coco peat/sand
(1:1) over the other combinations in their study.  This
may be due to coco peat characteristics including
higher total pore space and the water holding
capacity. In that study, they also discussed about
the possible reasons for the result by using coco
peat as a good moisture-retentive material. Khayyat
et al. (2007) also indicated the superiority of coir
dust over other pot mixtures.

The cumulative number of new branches per
vine

Cuttings planted in coir dust medium recorded
the significantly highest number of branches per
vine than other two potting mixtures during 4
months of the study period (Figure 8). Results
clearly showed that coir dust based rooted cuttings
planted in the field performed better compared to
the other two potting mixture based rooted cutting
planted in the field. In the 4th month, coir dust
based rooted cuttings planted in the field produced
two times higher number of new branches as
compared to rooted cuttings taken from other two
potting mixtures.

Cumulative number of leaf per vine
The significantly highest cumulative leaf

number per vine was observed in coir dust based
rooted cuttings planted in the field as compare  to
sand 1: coir dust 1 and compost 1: sand 1:  top soil
1medium based rooted cuttings planted in the field
(Figure 9).

Time taken for flowering
The significantly lowest time taken for

flowering on vine was observed in rooted cuttings
taken from the coir dust potting medium and coir
dust1: sand1 potting medium compared to compost
1: sand 1:  top soil 1 mixture-based cuttings taken
for the field establishment. If male plants of M.
dioicia showed late flowering as compared to
female flowering then pollination to female flowers
will be affected. Because of that M. dioicia plants
are mostly practiced with artificial pollination
(manual). It was revealed that, the rooted cuttings
taken from the coir dust potting medium and coir
dust1: sand1 medium, the mean time taken for
flowering can be reduced by 14.58 days. It is about
two weeks earlier than the other treatment (Figure
10).

Cumulative number of flowers per vine
No significant difference was found among the

treatments at the end of the 2nd month of field
planting. But, at the end of 3rd and 4th months,
cumulative number of flowers per vine was
significantly increased in field plants, which was
taken from rooted cuttings from the coir dust based
potting media as compared to the other two potting
mixtures at P0.05 (Figure 11).

There was a wide gap between rooted cuttings
taken from coir dust media with other two potting
mixtures on cumulative number of flowers. One
of the major objectives of the experiment was to
induce more number of flowers per vine. From the
present study, it was clearly shown that the number
of flowers was increased by about three times in
the rooted cuttings taken from coir dust-based
medium as compared to the rooted cuttings taken
from other two potting mixtures.

CONCLUSION
Semi hardwood cuttings planted in coir dust

medium showed the best impact for the rooting
ability and growth of cuttings of M. dioicia. Roxb
male plants in the nursery stage. The cuttings from
the coir dust medium when planted in the field also
showed best impact for field establishment and
adaptation to the environmental condition as found
from the growth and the reproductive performance
of M. dioicia. Roxb (Thumba karawila) male plants
as compared to the cuttings taken from other two
potting mixture medium.

REFERENCES :

Agrihortico, 2007. Growing Kantola, Kakrol,
Spine Gourd, http://www.agrihortico.com/
tutorialsview.php?id=172,05/04/2016,
Retried review on 05.01.2016.

Department of Agriculture (2016), Bitter gourd.
https://www.doa.gov.lk/HORDI/index.php/
en/crop-2/13-bitter-gourd.  Retried review on
23.02.2016.

Khayyat, M., Nazari, F., Salehi, H. 2007. Effect of
different potmixture on pothos
(EpipremnumaureumLindl. andAndre
'Golden Pothos') growth and development.
Am.-Eur. J. Agric. Environ. Sci., 2:341-348.

Plotting medium and cutting types on rooting and survival performance of male plants of Momordica diocia



79IJMFM&AP, Vol. 6 No. 2, 2020

Khayyat M, Nazari F. and Salehi H. 2007. Effect
of different potmixture on pothos
(Epipremnumaureum Lindl. And Andre
'Golden Pothos') growth and development.
Am.-Eur. J. Agric. Environ. Sci., 2: 341-348.

Nazari Farzad, Homayoun Farahmand,
MortezaKhosh-Khui and Hassan Salehi.
2011. Effects of coir as a component of
potting media on growth, flowering and
physiological characteristics of hyacinth
(Hyacinthus orientalis L. cv. Sonbol-e-Irani).
International Journal of Agricultural and
Food Science, 1(2): 34-38.

Nandi, Priyanka,Tarai, R.K and Ghosh, S.N. 2019.
Study on rooting behavior of different types
of cutting of Dragon fruit at different period
of year. International Journal Of Minor
Fruits, Medicinal And Aromatic Plants, 5(2):
45-49.

Singh, D., Bahadur, V., Singh, D. B. and Ghosh, G.
2009. Spine gourd (Momordica dioica): an
underutilized vegetable with high nutritional
and medicinal values. International
Symposium on the Socio-Economic Impact
of Modern Vegetable Production Technology
in Tropical Asia, 809: 241-249.

Nawarathna et al.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 true
  /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


