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Chromosome Doubling of Habenaria erichmichelii Christenson
Using Colchicine In Vitro
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Abstract: Terrestrial orchids, Habenaria erichmichelii Christenson is one of the most beautiful terrestrial orchids.
Plant is compact with beautiful flowers and has great potential for commercial use as potted plants. Thus, effects
of using colchicine in vitro was carried out to double chromosome number of Habenaria erichmichelii
Christenson by soaking 1-month old germinated protocorms in colchicine at different concentrations, 0.0, 0.01,
0.025, 0.05 and 0.10 % (w/v) for 5 and 10 days. The protocorms were cultured on PGR -free MS medium for 4
months. The results showed that the chromosome number from root - tips of the control group were diploid with
2n = 2x = 42, the chromosome number of those treated with 0.05 % and 0.10 % (w/ v) colchicine for 10 days
were mixoploid with 2n =2x =42 and 2n = 4x = 84. Moreover, soaking in 0.01 % colchicine for 10 days gave
better survival rate compared with colchicine at concentration of 0.05 % for 10 days, whereas plant height

tended to decrease, stomata density was decreased, and stomata size was increased.

Keywords: |Improvement, Habenaria erichmichelii Christenson, chromosome number, colchicine
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unAnta: ndos WANAUTINATNY WundaeliRuntanuatsanuaiiauils Wesansuliauinén neindn
a = q"a o 1 o 13 o :// o a’lld o s dll ¥ al
Heananen Andunfanin W ldUssTumilunsindulingzang Ay vddeiiidnglssadiiasaanisais
auugalaslulauresnane A uauinsd gy naldaslaadduluaninilasndae InainTnsinaasy
WAIRINIBNUAL 1 hau Nt luaisaratslaadtuaaududu 0.0,0.01, 0.025, 0.05 uaz 0.10 % (w/v) Sv8EiIa)
5 uaz 10 Ju Anuudan N zdssLaIIgas MS 1 innaslaadiu iiunan 4 hiew wudn aruulasiulen
anaalananaasganrLAREa AT uimy 2n =2x =42 dounsutd Avuansazanataaddunaaudud
0.05% WAz 0.10 % 7xeiziaan 10 41 Hanuwanlasiulzndulnlonass s (2n =2x =42 uay 2n = 4x = 84) uanannii
Tnslapasfunudfasansararalaatidunonuidudi 0.01 % szaznan 10 Ju Hdnsinissandinanduilamey
Aunisuddosdsazateinaddu Avndudu 0.05% srazioan 10 91 luamsiinngasuiuuidunanas
AUl luanas wazidanlufawialugjau

AdAty: nsdiudlgeing ndaeliBuauiansdany awulasiulon lraddu

AN winnzanun el uldnezanels witesann
ndqeliAuandansdanyinendeudiauis uay

[ v >~ . @ = o 1y v | o o | v =
ndqeldluanaaunn @y (Habenara)  awiaian awinliguUnssiuliingindnminnass g1
uazwamaa (Pecteiis) undaaldnguuieds  nswmuilidaenauinlug uaznanuunay
HauIAanaulIuIAna1e Annsnszataiug  azannsnlfidulinsraracsenmnizdniy
Waluanevguuazianfeu ludszmalnanwy  Mdusessnusaniglufewinnuideuulfzinenu

naogldAuanaauunEe aquaw 37 18 uavana  Miluedned nasdfulgeiugndas ldluilaqiiu
WANAS A1 398 (Sitthisatchatham, 2007;  @a1ssavn livaneds iu nsnanug nsldnaiia
Thaithong, 2005) Gen& el Audulensdany  meiugdaanssulasnsinsetuvianisdenngy
(Habenaria erichmichelii Christenson) L& cAusTans nstni ldnaNsnafewug wanaNTE RN
AWAaaa (Habenaria xanthocheila Ridl.) lsueinaansn AnurutalasTulanvesing (polyploid) Insinsldans
AN Habenaria thodocheila Hance (Kawchadee et al,  lnaddui Lﬂumimﬁsluma‘ﬁuéf\ﬁnwm”wiuiﬂmy‘ a
2012) nénellAududansdguniivieagldan Wil (microtubule) Mvinlslasaninvestasiulsnlaianans
anerauzunnluven daraluuvan aufe@aqunan wanaananniula luszazatuma (Caperta et al.,
Mﬂ@@ﬂﬂmwm Aunantdaslanu sl uduy 2008) A4 l8 1r A a7 11 1A 2 Tu T ol WA w2 win
NAuABNTULAN LAY n@umnmuimﬂ@mnwmv Wl lgAa T nsaiedn st uen @a1unen
mileudAsey (hood) ﬂ@um@ﬂfﬁuu@nm@mw z%“qmmmﬂﬁ'm;m‘lﬁmiu‘l}nﬂoﬁ”mnmwumuﬂmmz
sdrevauIu denanuiwduiasiedounanll  sumeenhinl %w‘iﬂﬁ’ﬁ%ﬁuﬁmsﬁﬁmﬁm%%u
Funaalddan JUan 3 uan wannaradnan iy 2 mlﬁumiﬂmﬂmwuﬁﬂu@mLL‘wmmﬂ

wandag Taguandudneiagesniianan ginsanax POTIRRICEAY St mmﬂfr‘vmmwaﬂﬂm
Uhnfinannuaned seusdune du TUY UAZIUADY szauANdnduaelnattuLazszazioan lunisud
(Hawkes, 1965; Potapohn, 2005; Saikum et al., 2020; Fmunzausaniafinauaulasulouesndas st

Sitthisatchatham, 2007; Teo, 1985) H 29433 3 M AuaudansdguyNmiziaesluaninilannime
nassnianiedidunazniseennentungiu uasldiudeyaiugulunisdiudseiugndae liimu
wazringaludaenauas BandoeliiAuaudansdany  alinauwsiely
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LATAIATIZ A NLANFANIA IR A 10 9i Ll s
TWuAaznssuaT #2838 DMRT (Duncan’s multiple
range test) AsvAuANERs 95 % TaeldTsunsy
AANNILAAT SPSS 16

ngmgraaauatuluinslulan Tnaiy
F108191lan891NANEY 0.5-1.0 TURILAT (RRA
2199 1antie) luga9ian 10.00-12.00 W. U
uqmﬁwmﬁummmw 8 - hydroxyquinoline
sulfate Ao 3 ud L 0,002 Tuans Aiguiugd 10 °C
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2-3 pfa AnhN NI aINETFR acetic alcohol
fixative 891491 1:3 821284 glacial acetic acid
11 absolute 95 % uaN 5 W% uareenlaTas
saunsalalnsnaednAc i udy 1 uefulan
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TraTEunNdns19 ) AugarauAn wudn Thalnmesy
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TUNITATIRADUTINLIN NITWTAILA1TATANE
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SYUINIANARE A LALLAMTZWADE A LT ULALINY
Y aa dl v £
nnswimaadnsaranainaddunaaudNdw 0.10 %

928121981 10 31 Hanwoulaslulaudlulinlanaass
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(Table 1) Famileufunsreslnaddudeninidmula
LAzt A aTnAnaeeseaEesALlLINN Wi
Fuildsuansazanalnaddunnududy 005%
aunsd i A aduaRImaensld wanannisl
mimﬂwﬂunmﬂmaummm Lmu nanelfnans
FUNYITANANAD B090Gu uaziaesAn Wudy
aannisAneraanass bl indesdunysanfinae
WU nsutdnTazaneinaTduA N NDY 0.10%

srazingn 39U rzAunaesmduinnssnans s

100 % (Tilarux and Prasertsiriwat, 2014) daunanelsl
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naselaiRuAuNInsRTNY

dl o o E va Q’J o

wasrnslmpasundnaldfuandans
Avunengdsrunm 11Reu naudluansazane
TPaTTuANIdNDY 0.0, 0.01, 0.025, 0.05 uaz 0.10 %

[ v 2% d”

(W/v) 728121981 5 Az 10 91 LAaTENENINIZ RN
811199719 MS W UIT8Z1981 4 1RAY HAN1INARDY
NUIN AN N RBAZIza a1 lun1sut nsinaa sy
luansazarelnaiduldnsnissendingi aglu
179 30-60% WU watTadan@nmn 2 Jade
HUfduiusiu lnaniaiinaanududuuas
sreznanlunisud i nasanisanasredlafidust

aa d’ 1 6 ‘ﬂl £ v
A1798ATIM BINTWT INTIAADTNN AN TN W
A1 0.01% 328219 a0 105U NAMIINI1970AT I A
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0.05% sz8121981 10 11 et Wl Wad 1Aty neaif
(p<0.05) (Table 2) T9gaAARBIATLNIANEI2A
Sarathum et al. (2010) $1897U31 NTANANNTND
ga9a719acaelnatdw Auaralnslnaafuang

v 9/4” =l o @ o aa
naaeldimesnas e eafiduinissendidnanas
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Table 1. Chromosome doubling of Habenaria erichmichelii with different concentrations and exposure times

of colchicine subsequent to culturing on PGR - free MS medium for 4 months

Chromosome doubling

Colchicine concentrations (%)
5 days

10 days

0.0 2n =2x =42 (100 %
0.01 2n =2x =42 (100 %
0.025 2n=2x =42 (

0.05 2n=2x=42 (100 %
0.10 2n=2x=42 (100 %

2n =2x =42 (100 %)
2n =2x =42 (100 %)

2n = 2x =42 (80 %), 2n = 4x = 84 (20 %)
2n = 2x =42 (60 %), 2n = 4x = 84 (40 %)

)
)
100 %) 2n = 2x = 42 (100 %)
)
)
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Table 2. Survival rate of protocorms shoots of Habenaria erichmichelii after treating with different

concentrations and exposure times of colchicine after culture subsequent to culturing on PGR - free

MS medium for 4 months

Survival rate (%)*

Colchicine concentrations (%) Mean_ ™
5 days 10 days cone
0.0 50.00 + 7.90% 55.00 + 12.24% 52.50 +6.92
0.01 50.00 + 11.18% 60.00 + 6.12° 55.00 + 6.23
0.025 50.00 + 7.90% 55.00 + 5.00% 52.50 + 4.48
0.05 45.00 + 5.00® 30.00 + 10.45° 37.50 +5.59
0.10 50.00 + 11.18% 55.00 + 9.35% 52.50 + 6.92
Mean,, ™ 49.00 + 3.67 51.00 +4.20
C.V. (%) 19.36

Colchicine x Days DMRT (0.05) = 237.50

* Mean values followed by the different letters under columns are significantly different according to DMRT at p < 0.05

ns = non - significant difference

2. NAURSIARTTUADANGIAU AUIA ULAZATUIU
iiasanraanAasldRuRuTans ATy
NAURIAMNITNTUARIIART B UTINAL
STEZIAMITUT HAANNGIAY
NATANTIAR AN
Fuanntnsinaesufiutansazanslnads
0.025 % ﬁﬁﬁm?{wmmmqﬁumﬁzﬁm 0.42+0.05
R mAs 398 AdNLANFNeTue e T Tadn Aoy
NINANG (p<0.05) demeuduinsinaasui
wta1saranalnadidu 0.05% HANgefuminiy
0.22+0.03 (Table 3, Figure 1)
mmmﬂﬁgﬁ”mﬁ’uﬁiwdwﬂ@ﬁﬂ

UFINREN 4 1501 Fuaininalnaesud
uwiangazatalAaT T 0.025% svezioan 103U
yinWflArugesuade ity 046 +0.07 imuRumg
daurnndnduanninslneaesuiutaisazans
Taaddu 0.05% 32821981 105U HATNEIA U
2@ 8 020+ 0.06 LIUA AT LANANSAUAE 1T
Wead1Aty n19anF (p<0.05) (Table 3, Figure 1)
AAARBINUNITANT YD Tipvaree (2009)
Anwnaredlnaddusenisiiulanuazdnun
A Tnansesf109aaaulunun wudn
n1sldansazaelaaddumanuIdudy 0.05%
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Analiaoingesu Acanenaly ANEN99IN LAy
RMUIUIINAAAY
NRURIANNLTNT WD ART T UTINAL
STEZIAMNTUTADANNUUILUULRILTRA AN
RN RRINZAN
luanntnslneefufiliudansazans
TAaT Ty ﬁrﬁhLfaﬁlmmmm‘wmLniwuml,sma’ﬂu
mn‘ﬁ'@‘m 7720061 LIARABATNIINHARLNGAST
FedArrnunnsneiued1el Tad Ay nneada
(p<0.05) funssuAanutansaranalnaddu 0.01,
0.025, 0.05 LAz 0.10 % yaNAINHAIUINTUT U
asazanelnadaul 5 fu IfAled ALY
VBIIANAN 59.62 £ 2.73 LIARADAIINHAN AT
unndnsugansazanelaadiufl 10 5u laad
V']IWLQ?QIEIF'WWNMLLWLL‘liuﬂI@\’ILsﬁ@@r@N 56.70+2.31
VIARAARANTINHAALNAT (Table 4)
raveLfduNugsyndnatlads

WFIN1RE4 4 1B eu luanTnslnaesud
Tiudansazaalnaddu 32821981 5 way 10 95U
flﬂQWN‘M‘LﬂLLliuﬂﬂﬂL*ﬂ@@rﬂNLﬂaiﬂN’m‘ﬁZiﬂ 78.60 +
060 LAY 7580+ 0.58 LIANAAMAIINNNARLINAT
ATNAAL WANANNAUa WA Tad 1A N19anf
(p<0.05) ﬁunnﬂimﬁ%ﬁ'ﬁmﬂmﬁmmzm'fﬁm%%u
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sraziaan 5uaz 10 91 luaininsinae fuiiud 103U HANNUBIUUBLBUTARANAGA 41.20+
ansarae AT 0.05 % srazinan 59U uarluann 256 WAY 44.10£048 LIARAAN1TINHARLNAT

nelnaasunudansazatalaadcy 0.10 % FaZ9a0 ANNATAL (Table 4)

Table 3. Effects of colchicine concentrations and exposure times on plant height of Habenaria erichmichelii
after culture on PGR - free MS medium for 4 months

Plant height (cm)*
Colchicine concentrations (%) Mean__ **
5 days 10 days eone

0.0 0.32 +0.04™ 0.40 +0.10% 0.36 + 0.05™
0.0 0.24 + 0.06™ 0.42 +0.06™ 0.33 +0.05"
0.025 0.38 +0.07* 0.46 + 0.07° 0.42 +0.05"
0.05 0.24 +0.04™ 0.20 + 0.06" 0.22 +0.03°
0.10 0.26 + 0.07* 0.38 +0.03% 0.32+0.04°

Mean, "™ 0.28 +0.02 0.37+0.03

C.V. (%) 0.15

Colchicine x Days DMRT (0.05) = 0.01
* Mean values followed by the different letters under columns are significantly different according to DMRT at p < 0.05
**Mean values followed by the different letters of the same column are significantly different according to DMRT at p < 0.05

ns = non - significant difference

o1
al O
gm
2l
5
o}
=k
)
=
24
N
ol 3
o
o
<
w

0.01% 0.025% 0.05% 0.10%

Figure 1. Habenaria erichmichelii treated with colchicine at various concentrations and days after culture on
PGR - free MS medium for 4 months. (A) = 0.0 % colchicine (control) (B) = 0.01 % colchicine for 5
days (C) 0.025 % colchicine for 5 days (D) = 0.05 % colchicine for 5 days (E) = 0.10 % colchicine for
5 days (F) = 0.01 % colchicine for 10 days (G) = 0.025 % colchicine for 10 days (H) = 0.05 %
colchicine for 10 days, and (I) = 0.10 % colchicine for 10 days
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Table 4. Effects of colchicine concentrations and exposure times on guard cell density of Habenaria

erichmichelii after culture on PGR - free MS medium for 4 months

Guard cell density (0.5 mm?°)*

Colchicine concentrations (%) Mean_, **
5 days 10 days
0.0 78.60 + 0.60° 75.80 + 0.58° 77.20+0.61"
0.01 57.10 + 0.88° 62.00 + 0.98° 59.55 + 1.02°
0.025 69.00 + 0.57° 49.60 + 0.73° 59.30 + 3.26°
0.05 4120 +2.56' 52.00+ 1.78° 46.60 + 3.21°
0.10 52.20 +1.92° 4410+ 0.48' 48.15+1.73°
Mean,, 59.62 +2.73" 56.70 +2.31°
C.V. (%) 12.50

Colchicine x Days DMRT (0.05) = 342.39

* Mean values followed by the different letters under columns are significantly different according to DMRT at p < 0.05

**Mean values followed by the different letters of the same column are significantly different according to DMRT at p < 0.05

*** Mean values followed by the different letters of the same row are significantly different according to DMRT at p < 0.05

ns = non - significant difference

NATRIANNLTNT UL BILARTBUSAINAL
srazaIMsWIsanNNnIsaadannlu
NATANTIAR AN
TuannTnsinpesuiiugasazanelnadiu
0.05% flAeag1e9aanundreremadiinly
14.51+0.62 um wAnFNR Ut el Tag1 Ay neana
(p<0.05) wnninluaninalnaefuiliutansazans
Tna3au luanninslnnesufiutarsazanalaaddy
0.01 UA% 0.025 % uanaNHANUILTUTITaNTAYaAT
Tnagaudt 10 41 lAeasnun e ssadinly
13.12+0.34 pm wnndmagN T utansazane
TARTTEU 5 U (Table 5, Figure 2)
pavedunugsendnatlads

wFannaaes 4 1@ luanninslapasud
uiarsazaalAaddi 0.05 % seaziaan 594 uazly
aninslnaasuiindansazaralnaddu 010 %
sxeiz9an 10 Fu iR Aundrsressadinluede
16.35+0.17 W% 15.92+0.58 um & 38 AN UANANS
fuaenaldadATyneania (p<0.05) unnndnluann
TnslnAesufiutansazanelnadas 0.05 % sxazioan
10 4 luanninslneesufiudansazanslaadiu
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0.01% szaz19a1 10 51 luainTnslnae udug
anrazanalnaTdu 0.025 % sxaziaan 10 41 luain
Tnslnaesuiudansazanelnaddu 0.10 % sveiziaan
5 5u luantnsinaesufindansazaelnaddu
0.025% sveiz19an 5 51 Tuanninsinaefudla us
asazanalpaddu seazinan 10 34 luaninslnaasy
Audansazanelaads 0.01% szez19an 5 54 uAx
uanninslneesii iR uansazanelnaddu sveznan
5 $udaiAundereamasiinlueds 12,67 +0.16,
12.63+£0.62, 12.59+0.32, 12.05+0.28, 11.91 £ 0.43,
11.79+0.20, 11.74+0.28 Llaz 10.29+0.39 pm ANANAL
(Table 5, Figure 2)
NRURIANNLTNT WD IARTTUSTINAL
srazlaa MsudAanuenITatasnly
NAURNTIAAEINAN
Tuanninslnnesufiugansazanalnadd
0.01% WAY 0.05% & AN12AH189ANHE12T9
waalinly 4278078 WA Y 4545+ 2.64 um
upnAnanuaed1eldad1Ayn1eai @ (p<0.05)
Faunnndnluanninsinae fufiugansazanelnaday
0.025 uaz 0.10% uazluanninslnae fuilaiug
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a190za8TAnT T L uanaINES 1 uAIuTUR L
a13azanelnaidudl 5 5u WA leasANE19
gaiiaalnly 39.39+1.82 um NINNTIAINENT
gaumadinluiugansazaralnaidu 10 fu
iy 35.66 % 1.09 um (Table 6, Figure 2)
pa1ReLduiugsend1alads

MRINIAES 4 Aew TuanTnslamesudiug
a1razanelnaddu 0.05% srazinan 5 3u a1kl
AINEN98 0T AR NTUIRA Y 51.83+2.13 um
upnAeiuat 19l ad1 Ay nieaif (p<0.05)
FaunnninluannTnslnaesuiudansazanelnaddu
0.01% sxez1981 5 uay 10 51 luannalnAesii ug
an1aza12lAaTTU 0.05 % szazioan 10 91 Tuann
Tnslmpefufiudansazaralnaddu 0.025%
3vez19a1 5 uar 10 51 luanninslnpesud ud
an9azanalAaTdw 0.10% T28219a1 10 LAy 594
wazluaininslanesuiliudasazanalnadau
37871981 5 Uaz 10 §1 498l A9t aITa e
inlu Lftlalﬁl 4447 £0.66, 41.09+£0.94, 39.08 + 0.98,
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Table 5. Effects of colchicine concentrations and exposure times on stomata width of Habenaria

erichmichelii after culture on PGR - free MS medium for 4 months

Stomata width (um)*

Colchicine concentrations (%) Mean_ **
5 days 10 days
0.0 10.29 + 0.39° 11.79 + 0.20° 11.04 + 0.32°
0.01 11.74 + 0.28° 12.63 +0.62° 12.19 + 0.35°
0.025 11.91 + 0.43° 12.59 + 0.32° 12.25 + 0.28°
0.05 16.35+ 0.17° 12.67 + 0.16° 14.51 + 0.62"
0.10 12.05 + 0.28° 15.92 + 0.58° 13.99 + 0.72"
Mean,, *** 12.47 +0.43° 13.12£0.34"
C.V. (%) 1.94

Colchicine x Days DMRT (0.05) = 18.62

* Mean values followed by the different letters under columns are significantly different according to DMRT at p < 0.05

** Mean values followed by the different letters of the same column are significantly different according to DMRT at p < 0.05

*** Mean values followed by the different letters of the same row are significantly different according to DMRT at p < 0.05
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Table 6. Effects of colchicine concentrations and exposure times on stomata length of Habenaria

erichmichelii after culture on PGR - free MS medium for 4 months

Stomata length (um)*

Colchicine concentrations (%) Mean __ **
5 days 10 days eone
0.0 28.76 + 1.05' 26.45 + 0.57' 27.60 + 0.68°
0.01 44.47 + 0.66° 41.09 + 0.94™ 42.78 +0.78"
0.025 38.58 + 1.49° 36.34 + 1.36™ 37.46 + 1.02°
0.05 51.83+2.13° 39.08 + 0.98° 45.45 + 2.64"
0.10 33.29 + 3.04° 35.35 + 0.39% 34.32 + 2.22°
Mean,, ** 39.39 + 1.82" 35.66 + 1.09°
C.V. (%) 7.6

Colchicine x Days DMRT (0.05) = 74.50
* Mean values followed by the different letters under columns are significantly different according to DMRT at p < 0.05
** Mean values followed by the different letters of the same column are significantly different according to DMRT at p < 0.05

*** Mean values followed by the different letters of the same row are significantly different according to DMRT at p < 0.05

Figure 2. The thickness and length of the stomata cell of Habenaria erichmichelii after culture on PGR - free
MS medium for 4 months (bar 20 ym) (A) 0.0 % colchicine (control) (B) 0.05 % colchicine for 5 days
(C) 0.10 % colchicine for 5 days (D) 0.05 % colchicine for 10 days, and (E) 0.10 % colchicine for
10 days
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