ANADOLU, J. of AARI
ISSN: 1300 - 0225

28 (1) 2018, 52-55
MFAL

Reproduction of Ficus pumila L. (Climbing Fig) with Tissue Culture
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ABSTRACT: Ficus pumila L., which provides a green wall appearance with its very close texture, is not commonly grown
in Turkey despite its significance. Among the studies published so far, there is no record of successful micropropagation of Ficus
pumila species. Thus, the objective of the present study was to propagate Ficus pumila with tissue culture, and to expand the use
of the species in Turkey. Various growth regulators and doses (IAA, BA, BA + Kinetin) were tested in studies where Murashige
and Skoog (MS) compounds are used commonly as nutrient media. Plant leafs and leaf stems were used as explant. It was
possible to obtain plants with different explant and nutrient media combinations. Cultures were kept in climate chamber at 23 °
C temperature and 70% humidity and in 16 hours light and 8 hours dark photoperiodic conditions. In the present study, it was
observed that the combination of BA dose and cytokinin in BA and MS were successful in the findings. The highest shoot
formation was obtained in MS medium supplemented with 1 mg /| BA doses and combinations.

Keywords: Ficus pumila L., in vitro, climbing fig, Creeping fig, tissue culture.

Ficus pumila L. (T trmanict Kaucuk)’nin Doku Kiiltiirii ile
Cogaltilmast Uzerinde Calismalar

OZ: Cok sik olan dokusuyla tamamen yegil bir duvar goviintiisii veren Ficus pumila L., bu ézelligi ile 6nem kazanasina
ragmen tilkemizde bu tiiriin kullanimi pek yaygin degildir. Bugiine kadar yayinlanan bilgiler arasinda Ficus pumila tiirlerinde
mikro ¢ogaltumin ¢ok basarili sonuglar tasidigina iliskin bir kayit bulunmamaktadir. Bu sebeple ¢alismamin amaci Ficus
pumila’nin doku kiiltiirii ile ¢cogaltilmasini saglamak, bununla birlikte iilkemizde kullanimini yaygin hale getirmek. Besin ortami
olarak Murashige ve Skoog (MS) bilesiminin yaygin olarak kullamldigi ¢calismalarda degisik biiyiime diizenleyicileri ve dozlar
(IAA, BA, BA+Kinetin) denenmigtir. Eksplant olarak da bitkinin yaprak ve yaprak saplart kullanilmistir. Farkly eksplant ve besin
ortami kombinasyonlarindan bitki elde etmek miimkiin olmustur. Kiiltiirler 16 saat aydinlik 8 saat karanlik fotoperyodik
kosullarda, 23 °C sicaklikta ve % 70 nem ile iklim dolabinda tutulmustur. Bu ¢alismada da ortaya konulan bulgular 1s18inda BA
dozunun ve BA ile sitokinin kombinasyonlarinda MS ortaminda basarili oldugu gozlemlenmistir. En yiiksek siirgiin olusumu 1
mg/l BA doz ve kombinasyonlarinin eklendigi MS ortaminda elde edilmistir.

Anahtar Kelimeler: Ficus pumila L., in vitro, siiriiniicii, tirmanici kauguk, siiriiniicti, doku kiiltiirii.

INTRODUCTION architectural facilities such as pergolas, alcoves

Creeping and climbing plants have fast-growing and arches.

shoots and are easily used in several spaces due to
this feature. They decorate walls or estrades very
effectively. They also climb on enclosure elements
such as wood and iron fences, covering their
unwanted appearance and providing privacy. They
provide shade by partially or completely covering

The creeping and climbing plants are quite
complacent compared to other ornamental plants.
Their rapid growths even in adverse conditions are
the reason for the selection of creeping plants
(Giiglii, 1999, Tanniverdi, 2001).
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Ficus pumila L. (Climbing fig / Creeping fig) is a
species with Chinese origins. This is a climber or
creeping plant that grows on air roots. It is
evergreen, and has small leaves in the form of a
heart and they are 2.5 cm in length and 1.2 c¢cm
wide. It is a suitable species for sheltered places.
The plant is resistant to drought and can also grow
under extreme shadow. Fruit-bearing branches
have broad leaves, but no air roots. It can also be
grown indoors. In this case, the winter temperature
should vary between 5°-8°C. For propagation, head
cuttings are used. Production; in hot, head steels.
Vegetative cutting is used mainly in propagation;
this imposes limitations for the breeding of high
quality varieties. Sun-dried mature seeds which
were traditionally used for propagation do not
easily germinate. All of which are based on tissue
culture as well as in this study. The Ficus pumila is
very popular in Chinese but plantings are limited
and do not meet the needs of growing markets (Hu
and Liu, 1985; Hu et al., 1986; Chen, 1987,
Pamay, 1993; Var, 2010).

MATERIALS AND METHODS

The study material Ficus pumila was procured
from the Karadeniz Technical University, Faculty
of Forestry breeding greenhouse.

The plant leaves and leave stems were used as
explants. On the other hand, shoots of plantlets
obtained from in vitro shoots were also considered
as test material.

In the first experiment, leaves and leaf stalk
explants (~ 1 cm in size) that were washed three
times with distilled water were sterilized for 20
seconds in 70% ethanol and 30 minutes in 3%
sodium hypochlorite. Thus, they were further
sterilized for 2 minutes in 70% ethanol and 30
minutes in 3% sodium hypochlorite. In the last
stage, they were washed in sterile distilled water
and dried in sterile medium.

The experimental material and media were
sterilized in the autoclave at 121 °C and under 1.05
kg/cm? pressure for 20 minutes, with the lids
closed.

Murashige-Skoog (MS) medium (Murashige and
Skoog, 1962) which is the basic medium for in
vitro shoot studies, was used based on the soil
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structure and material requirements in the natural
plant habitat (Table 1).

Table 1. Basic nutrition media used in the study.
Cizelge 1. Caligmada kullanilan temel besi ortami.

Compound MS medium (mg/1)
Bilesim MS besi ortami (mg/1)
Macro nutrient element

Makrobesin elementleri

KNO; 1900
NH4NO; 1650
CaCl, .2 H,0O 440
MgSO,. 7 H,O 370
KH,PO, 170
Micronutrient elements

Mikrobesin elementleri

H;BO; 6.200
MnSO;, . 4 H,O 22.300
ZnS0O, . 7H,0 8.600
KI 0.830
Na,Mo0;. 2 H,O 0.250
CuSO, . 5 H,O 0.025
CoCl, . 6 H,O 0.025
FeSO, .7 H,O 27.840
Na,EDTA . 2 H,O 37.240
Vitamins

Vitaminler

Nikotinik Asit 0.5
Thiamin HC1 0.5
Pridoksin HCI 0.5
Inositol 100.0
Glisin 2.0

For callus formation, 2 mg /1 IAA, 1 mg /1 BA, 3
mg / 1 BA + 1 mg / I Kinetin supplemented MS
basic nutrient medium was used. The obtained
calluses were renewed and placed in the same
medium and the development of the shoots was
observed. Callus became multiple shoots after 4
weeks and was rooted in the same medium after
the fifth subculture.

6 g/ 1 agar and 30 g / 1 sucrose were added to all
media and the pH was adjusted to 5.7.

Germination experiments were conducted in a
climatic chamber at a temperature of 25 + 2 ° C for
a 16/8 hour long day period.

Each experiment was set up in 3 replicates and 35
explants were used in total. At the end of the
experiments, the obtained data were evaluated as
percentage.
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RESULTS AND DISCUSSION

Sterilized explants were taken to propagation
experiments in a laminar flow sterile study cabinet.

Experiments were conducted in tubes and 50x93
mm culture jars. A total of 315 explants were
tested in the MS medium. In the 2 mg / 1 IAA
medium where 105 explants were tested, shoot
formation was 67.6 + 3.5%. In 1 mg / 1 BA
medium where 105 explants were tested, shoot
formation was 85.7 + 2%. Furthermore, shoot
formation in the 3 mg /1 BA + 1 mg / 1 Kinetin
medium with 105 implants was 83.8 &+ 2.1% (Table
2).

Table 2. Shooting outcomes in different media.

Cizelge 2. Farkli ortamlarda goriilen siirgiin sonuglari.

Medium Number of Shoot
Ortam explants %
Eksplant Siirgiin
say1st %
2 mg/l TAA 105 67.6+3.5
1 mg/l BA 105 85.7+2.0
3 mg/l BA+ 1 mg/I Kinetin 105 83.8+2.1

The findings indicated that the best medium for
Ficus pumila to develop shoots was MS medium
that contained 1 mg / 1 BA (Figure 1). Kumar, et

Figure 1. Ficus pumila explants forming shoots on MS medium.

al. (1998), achieved 90% success in MS medium
supplemented with 2 mg / 1 BA and 0.2 mg / 1
NAA on Ficus carica. These results support our
work.

Healthy calli were formed and regeneration was
observed in the subculture process in the same
medium. The regenerated rootless plantlets that
were cultivated in the subculture developed shoots
in the same medium. Repeated subculturing may
change the physiological state and gradually
rejuvenate the shoot, which in turn promotes better
rooting (Economou and Read, 1986). However,
when these plantlets were kept in the subculture for
more than 2 weeks, they faded out.

In the present study, callus and root formation was
more common in cytokine-containing medium
when compared to the auxin-containing medium.
The initial explant hormone levels might have
increased to desired levels during the subculture
cultivation period. Thus, if the cytokine content in
the culture medium 1is excessive, subculture
cultivation  without changing the media
components might result in callus formation,
regeneration and rooting, consecutively (Figure 2).

Resim 1. Ficus pumila eksplantlarinin MS ortaminda olusturdugu siirgiin olusumu.

Figure 2. Shoot growth occurred in medium containing BA.
Resim 2. BA hormonu igeren besi ortaminda gézlemlenen siirgiin gelisimi.

54



REFERENCES

Chen, M. H. 1987. A Tissue Culture Technique For Seed
Germination And Asexual Propagation Of The Jelly-
Fig (Ficus pumila L. var. Awkeotsang (Mak.) Corner.
Bot. Bull. Academia Sinica 28: 185-189.

Economou A. S, and P. E. Read. 1986. Microcutting
production from sequential reculturing of hardy
deciduous azalea shoot tips. Horticultural Science 21:
137-139.

Giiglii, K. 1999. I¢ Mekan Bitkileri (ikinci Baski), Atatiirk
Universitesi Ziraat Fakiiltesi Ders Notlar1 No:148,
Erzurum.

Hu, T. W., C. C. Liu, and C. K. Ho. 1986. Natural variation of
receptacle fruits of female jelly-fig (Ficus awkeotsang
Makino). Bull. Taiwan For. Res. Inst. New Series 1
(2): 139-153. (in Chinese).

E. KAYA SAHIN: REPRODUCTION OF Ficus pumila L. (CLIMBING FIG)
WITH TISSUE CULTURE

Hu, T. W,, and C. C. Liu. 1985. The selection, propagation
and cultuvation of Ficus awkeotsang Makino. Harvest
Farm Magazine 35 (5): 1-5. (in Chinese).

V. Kumar, A. Radha, and S. K. Chitta.1998. In vitro plant
regeneration of fig (Ficus carica L. cv. gular) using
apical buds from mature trees. Plant Cell Reports.
Volume 17 (9): 717-720.

Murashige, T., and F. A. Skoog. 1962. A revised medium for
rapid growth and bioassays with tobacco tissue
cultures. Plant Physiology 15: 473-97.

Pamay, B. 1993. Bitki Materyali II. Odunsu Kdkenler-Cigekli
Calilar, Sarmagiklar, Kaktiisler ve Sukkulent Bitkiler,
Saz ve Kamuslar. Orhan Ofset. Istanbul.

Tanriverdi, F. 2001. Peyzaj Mimarlig1 Bahge Sanatinin Temel
Ilkeleri ve Uygulama Metodlar1. Atatiirk Universitesi
Yayinlart No: 643, Erzurum.

Var, M. 2010. Bitki Tanima ve Degerlendirme II Ders Notlari.
Trabzon. (Unpublished).

55




<<
  /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 /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 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 <>
    /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.)
    /TUR <>
  >>
  /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


