SCIENTIFIC CORRESPONDENCE

Gregarious flowering in Sinarundinaria griffithiana (Munro) Chao &
Renvoize, Mizoram, India

Sinarundinaria griffithiana (Munro) Chao
& Renvoiz is endemic to Southeast Asia,
naturally occurring in India, Bhutan, Tibet,
Laos and Myanmar'. In India, it occurs in
the highlands of Arunachal Pradesh, Assam,
Meghalaya, Mizoram, Nagaland and West
Bengal®™®. The species grows well at an
altitudinal gradient between 900 and
2200 m amsl on hilly slopes with good soil
conditions®. The distribution of the species
is found to be mainly controlled by eleva-
tion and annual precipitation. In a previous
study, discriminant analysis of the biocli-
matic variables for S. griffithiana showed a
narrow climatic niche for the species and
indicated its vulnerability to climate

change’. In Mizoram, it is locally known
as ‘phar’.

S. griffithiana is erect, caespitose with
internodes,

short yellow—green colour

Figure 1. Culm of Sinarundinaria griffithiana
encircled by conical spines at the internode.

Figure 2.

Flowering of S. griffithiana at
Phawngpui National Park, Mizoram, India.

culms hollow from the inside and encir-
cled by conical spines ~2 cm long with a
basal ring made up of tawny hairs' (Figure
1). The culms are 3—10 m tall, 2.5-3 cm in
girth with internode length of 7.5-22 cm.
Culm sheath is striate, covered with dark
brown hair longer than the internodes, 15—
30cm long and 10-12.5 cm broad. The
leaves are 10-20 cm long, 1-2.5 cm broad,
linear—lanceolate, acuminate, thin, becom-
ing narrow at the base into a short petiole.
Main vein is pale and shining; secondary
and intermediate veins 4-5 pairs each,
transverse veinlets conspicuous. Sheath
striate, glabrous.

The species has been less utilized in
economic activities due to its limited range
of distribution. However, in its natural
range of occurrence (i.e. Arunachal Pradesh,
Meghalaya and Nagaland), it is commonly
used as a fencing material® and the slit
pieces are used for tying thatches in the
construction of native houses’. In the high-
altitudinal areas in Mizoram, where S. grif-
fithiana grows naturally, it is used for
fencing, house construction, as a source of
fibre, scaffolding, etc. The species is also
preferred for use in the Mizo ethnic dance
‘Cheraw’ (also known as bamboo dance)
due to its high resistance to bursting.
However, due to the limitations in its

Figure 3.
androecium.
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availability, it is seldom used during re-
hearsals, but only for the main event.

Bamboo species are known to remain in
the vegetative form for prolonged periods.
Flowering time in bamboos differs with
species; for example, the majority of spe-
cies flower at every 45-50 years interval,
while certain others flower after a gap of
100 years followed by mass death®. How-
ever, the vegetative stage has still not been
described for S. griffithiana. The earliest
record of flowering in S. griffithiana was
reported from undivided Assam (now part
of Meghalaya) during 1835 and 1910 (ref.
9). In Europe, where it was introduced, it
flowered gregariously during 1967 (ref.
10). The first gregarious flowering of S.
griffithiana in Mizoram was recorded in
1954 (ref. 11) ensued by a sporadic flower-
ing event at the Hrangturzo area in 2008
(ref. 6).

Based on information received from the
villagers, extensive ground surveys were
conducted during 2019-2021 to record the
gregarious flowering of S. griffithiana
from different parts of Mizoram (Figure
2). Additionally, information on different
events was gathered by interviewing local
informants. The initial stage of flowering
was observed in January 2019. Mass flo-
wering followed by death of the clumps

Inflorescence of S. griffithiana. a, Flowering twig; b, close-up of gynoecium and
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Table 1. Localities where gregarious flowering of Sinarundinaria griffithiana (Munro) Chao & Renvoize was observed
Location District Year of flowering Geo-coordinates Current status
Mawmrang Tlang Khawzawl 2019 23°49’17”"N, 93°05°16"E Flowering completed, regeneration initiated
Lengteng Tlang Khawzawl 2019 23°49'27"N, 93°15’04"E Flowering completed, regeneration initiated
Chalfilh Tlang Aizawl 2020 23°50'55"N, 92°55’49"E Flowering completed
Sailam Aizawl 2020 23°21'04”N, 92°47"38"E Flowering completed
Phawngpui National Park Lawngtlai 2021 22°41"26”N, 93°02'55"E Flowering
Niawh Tlang Siaha 2021 22°29°03”N, 93°04"23"E Flowering
Tlangpuikawn Siaha 2021 22°29'42”N, 93°01"23"E Flowering
Hmuifang Aizawl 2021 23°45’11”N, 92°45°11"E Flowering
Tawi Wildlife Sanctuary Saitual 2021 23°32/20”N, 92°57°12"E Flowering
Sazép Champhai 2021 23°14'20”N, 93°18’58"E Flowering
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Figure 4. Map of Mizoram showing the flo-
wering sites of S. griffithiana (Munro) Chao &
Renvoize.

was first observed in 2019 at two locations,
namely Mawmrang Tlang and Lengteng
Tlang. In 2020 flowering was observed at
Chalfilh Tlang and Sailam. In 2021, the
flowering wave covered the entire natural
habitat in the state (Figures 3 ¢ and 4).
Flowering was observed at an altitude
ranging from 1184 (Niawh Tlang area) to

2122 m amsl (Phawngpui National Park
area) (Table 1). The flowering is of dicho-
gamous and protogynous; the gynoecium
matures earlier than the androecium so as
to prevent self-pollination; the androecium
matures approximately after 3-4 days
(Figure 3 b).

The post-flowering regeneration of the
species is uncertain due its limited distri-
butional range, narrow climatic niche and
specific ecosystem requirements. Increas-
ing anthropogenic activities in its natural
habitat can aggravate the situation and ad-
versely affect the natural regeneration of
this species. Therefore, it is recommended
that the Forest Department collect seeds of
S. griffithiana from the flowering sites and
germinate them in a nursery for further
plantation. This event of flowering has
provided the opportunity for ecologists to
conduct research on different aspects of
the species, like flowering phenology and
ecosystem functioning.

1. Barik, S. K., Lyngdoh, E. K. and Naithani,
H. B., Indian For., 2009, 135, 67-77.

2. Gamble, J. S., Ann. Roy. Bot. Gard. (Cal-
cutta), 1896.

3. Tewari, D. N., Monograph on Bamboo, In-
ternational Book Distribution, Dehradun,
1992, p. 314, ISBN: 81-7089-176-0.

4. Zhengyi, W., Raven, P. H. and Deyuan, H.,
Flora of China, Vol. 22: Poaceae, Beijing
and St. Loius, MO: Science Press and Mis-
souri Botanical Garden, 2006, p. 752.

5. Naithani, H. B., Survey report on the dis-
tribution of bamboo species in Meghalaya,
India, Department of Environment and
Forest, Government of Meghalaya, Shil-
long, 2007.

6. Anon., Bamboos of Mizoram, Department
of Environment and Forest, Government of
Mizoram, Aizawl, 2010.

7. Kharlyngdoh, E., Adhikari, D. and Barik,
S. K., In Biodiversity and Environmental
Conservation (ed. Upadhaya, K.), 2016.

8. Janzen, D. H., Annu. Rev. Ecol. Syst.,
1976, 7, 347-391; https://doi.org/10.1146/
annurev.es.07.110176.002023

9. Blatter, E., Indian For., 1929, 55, 541—
562.

10. Campbell, J. J. N., Notes on Sino-Hima-
layan bamboo species, USA, 1988.

11. Sawmliana, M., The Book of Mizoram
Plants, P. Zakhuma, Aizawl, Mizoram,
2003.

Received 12 June 2021; revised accepted 26
November 2021

DAVID C. VANLALFAKAWMA*
B. MALSAWMKIMA

KESHAV KUMAR UPADHYAY
S. K. TRIPATHI

Department of Forestry,
Mizoram University,

Aizawl 796 004, India

*For correspondence.

e-mail: cfakawma@gmail.com

134

CURRENT SCIENCE, VOL. 122, NO. 2, 25 JANUARY 2022




<<
  /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
  /CreateJDFFile false
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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


