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Induced Polyploid in Lindernia sp. by Colchicine In Vitro
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ABSTRACT: Lindernia is an herbaceous plant in the family Linderiaceae with small leaves and
flowers. It resembles the popular ornamental plant Torenia. Colchicine is a substance that has
been reported to cause various mutations in plants. The objective of this research was to
determine if colchicine would cause changes in the growth habit or morphology of Linderniaceae.
Lindernia nodes were surface sterilized and cultured in vitro on half-strength semisolid MS
medium. After subculturing, new nodes were excised and submerged in liquid 2 MS medium
with colchicine added at concentrations of 0, 5, 10, 15 and 20 ppm for 1, 2 and 3 days, after
which they were cultured on semisolid medium with no colchicine for another 30 days. The
survival rate and growth of new shoots was clearly affected by exposure to colchicine. At the
concentration of 15 ppm and duration of 3 days, the survival rate was only 15% and the mean
number of new shoots was only 5. Plant height, internode length, and leaf length were also
reduced in every colchicine treatment. The mean leaf width of Lindernia exposed to 5 ppm
and 20 ppm colchicine was less than the control. The number of roots was less than control
in the 10 ppm and 15 ppm colchicine treatment groups, and mean root length was less than
control in the 5 ppm and 10 ppm groups. In screening for putative polyploids, it was observed
that plants from the colchicine treatments tended to be shorter, with thicker stems and smaller,
curled leaves compared to the control. A tetraploid plant (2n = 4x) was found in the 5 ppm
colchicine for 2 days treatment group.
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Figure 1 Lindernia sp.
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analalalu celltrics disposable filtered Uu1n 30
l3lnsans wasiluimssiuSunaiisue wWem

26  Agricultural Sci. J. 2017 Vol. 48 (1)

STAUNBDUALABTS flow cytometry A8LATS
Partec PA I

NAN1SNAABILAZIN5a]

SarmssenTinuazsuaugenannsTIvy
druduneaiidelasuanslaat@ulunududu 0, 5,
10, 15 uag 20 ppm S¥ezlaan 1, 2 uay 3 Tu 1y
nan 30 FuuuesAaudegns v MS wuin miae
naaefildsuansiaaddu 0 ppm Wusveziian 1,
2 way 3 Ju d8nIIN15TeATIngegane 100
Wosidud st mheneaefildiuanslraddy
10 ppm 1uszezinan 1 5u fdasinssendinde
50 Weddud mieneassiilasuanslaaddu 15
ppm Wuszezian 1 Tu ddnsnissendinde 40
Wosidus mieneassiildsuanslaad@u 5 ppm
Wuszezan 2 Tu uag 20 ppm Wussesiian 3
Tu fidnsimssendinde 35 wWosldud iidiennans
Alesuanstaaddu 5 ppm Wuszesnan 1 fu,
15 ppm tJuszeviian 2 Tu waz 5 ppm 3 Ju :u
Snsnssentinfie 30 Weddud miennasdil
Iasuanstaaddu 20 ppm Wussezinan 13, 10
ppm Wusvezinan 2 Tukay 10 ppm Wuszey
nan 3 Ju fonsinssentindie 25 Wesidud
whenaaefildsuanslaaddu 20 ppm Wuszey
nan 2 Ju fdnsinssentinde 20 wWosidus uas
whevaaefilasuanslaaddu 15 ppm Wusves
nan 3 Ju donsnssendinfe 15 Wesdud a1n
KHan1sVAaRtsunUIl anududusiuassses
nattunsudasiaatidulesyinluilensinissen
Tinfigetu anvaiviliduiisddninissendia
dvideidusufivliannsoldauldtanmgunain
Fuduiiwliifnsiesydivln uasdudniivinng
Widulaund wiluduiledifonnisdi vay
wazdusuiiviitidnuasla annislénaasinty



?i’JUﬁ‘UVL‘U‘UQﬂL’gENUUEﬂW]iLW’wLgﬁlx‘iL%@Lé@@@i
v, MS wuglafinsnansaninnduldusuie
Undlazalwenisduiivdninfid uduitedila
annsaldlunsneassiely Suiusenvesdiuiill
Igsuanslradduszezinen 3 Yu hsunugeniiiin
MnTudufinanniian 56 ven wasduillizuans
1Aa%Tu 15 ppm szezian 3 3u lidunugentoy
ﬁqmﬁa 5 yan (Table 1) MNKNANITNAADINNAIM
Wty wagynszeznaniiliasazanslaadud
wwaldudnerlisuugenditesninduiilalésu
aslraddy esnnilotuduiinldSuansazany

A
amnn. . g,
7

TAadgunglasuansiuisviluwiinissednnisiasey
WAWule d0ARdBIRUNITNAADIUBY Sungkaew
(2015) lsvhnsveasslviensazanelaatiduluaim
LLTUA ) SEEZaeNg qslumuaummueﬂumu
gasfenuitanududuiivinusarszezinaily
nsudEsnT RS RsnMITentinuar sy
YOAANAININAIRUAILYY Pinthong (2016) 1o
wnsvaaedliasazarslaaddufianududy
15 ppm Luszzamng 7 lwduangsmun
Slosveznaniutuasiliisnsnissentinian
ARG

Table 1 Survival rate and number of new shoots in Lindernia that were treated with different

concentrations of colchicine for different durations and then cultured on semi-solid

half-strength MS medium for 30 days in vitro

Colchicine concentration (ppm) Durations (days)

Survival rate (%)

Number of new shoots (shoots)

0 1 100 34
2 100 a8

3 100 56

5 1 30 10
2 35 11

3 30 17

10 1 50 46
2 25 14

3 25 18

15 1 40 21
2 30 10

3 15 5

20 1 25 20
2 20 12

3 35 21
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Fudruwesduneiledilésuansinadduly
ANULULTU 0, 5, 10, 15 taz 20 ppm Teuzlian
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Yadeszuzianlufinnuuana1eiunieaiin (Table
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Udeainiduiililésuansiaadduie 0 ppm &
AUYNIUABY AB 2.07 WURLAT WANAISAUNIG
ahi tluladeszegianlufinnuuana1eiunieeain
(Table 2) #aannsnaaessiuaIsinatduing
Ao staseAulalusuAuas kazALEIUReS
Jumsziduiiveradimsveinnseiaydulade
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Table 2 Mean plant height and internode length that were treated with different concentrations
of colchicine for different durations and then cultured on semi-solid half-strength MS

medium for 30 days in vitro

Treatment Plant height(cm) Internode length (cm)
A: concentrations of colchicine (ppm)
0 5.96 + 0.76° 2.07 + 0.47°
5 3.73 + 0.68° 1.39 + 0.31°
10 3.54 + 0.99° 1.28 + 0.46°
15 337 +1.28° 1.10 + 0.42°
20 354 +0.72° 1.20 + 0.45°
F-test * *
B: durations (days)
1 4.29 + 1.53 1.73 +£0.76
2 4.59 + 1.50 1.53 +0.49
3 5.00 + 1.35 1.54 +0.48
F-test ns ns
AxB ns ns

Mean values in the same column followed by different superscripts are statistically

different when compared using Duncan’s Multiple Range Test
Statistically significant difference at 95% confidence level.

*

ns

Aue2lunazaundngly
Fuduvesdumeidefilgsuanslnadduly
AULULTU 0, 5, 10, 15 taz 20 ppm Teezlian
1, 2 uay 3 Ju 1Junan 30 Juvuemsiaudagns
s MS wut Tutlasemnududu auenalud 5,
10, 15 waz 20 ppm fiAmenalude 0.84, 0.70,
0.64 uag 0.74 WuRums Aua1nu Tauely
sninsudilileSuanslradduilauunneiesmng
ahn tuladeszegianlufinnuuanaesiunieas
(Table 3) warlutaduarududu aunidlud
5 wag 20 ppm dAunIelufAe 0.38 waz 0.30
WURLUATAINAIAU TAULANAAUNISEDRAY
Fuitlillgsuansinaddu Tudladosyevnanlifiany
LANANNAUNISEDR (Table 3) InHANISNAABITNS
Furtlidiuin desudumedslssuasinaddues

No statistically significant difference at 95% confidence level.

wldlufinsnaduas esennaisazanelraddu
TUvgdnmsiasgdulaludiveslunaziinnmudu
fwililuiignuazminevinliluduas waziing
somundgludiey uivniildesnugnluann
Tsedeuarilifunisdsuulasvennnuniig
Tuldinniu denpdosiunisnaaeues Sungkaew
(2015) lvhnsvaasslvieansazanelaatiduluai
WUTUAN 9 Sreznane o TududunewdsTudiu
gaudonuin anududuiiinniunassreznanly
Asudansinnduildiianuenlvanas waxdl
arrundrsluiiutuniugidu foieu
Tungkajiwangkoon (2009) lanaasdliansazaiy
Taadguluduuiingsnuinanvuglulivuia
Tngu Srnumundindu fadutu Aenududu
5 ppm Sg¢a1 3 U

JsansInemansinuas UA 48 aUUR 1 UNSIAU - IWLIEU 2560 29



@ nisinolwawapaddiaaisinaddu

Table 3 Mean leaf length and leaf width that were treated with different concentrations of
colchicine for different durations and then cultured on semi-solid half-strength MS

medium for 30 days in vitro

Treatment

Plant height(cm) Internode length (cm)

A: concentrations of colchicine (ppm)

0 1.35 + 0.32° 0.22 + 0.05°
5 0.84 + 0.24° 0.38 + 0.24°
10 0.70 + 0.27° 0.25 + 0.08"
15 0.64 + 0.22° 0.24 + 0.07™
20 0.74 + 0.35" 0.30 + 0.07°

F-test * *

B: durations (days)

1 0.89 + 0.53 0.27 + 0.15
2 1.03 + 0.40 0.45 + 0.07
3 1.11 £ 0.26 0.25 + 0.06

F-test ns ns

AxB * ns

a, b, c

Mean values in the same column followed by different superscripts are statistically

different when compared using Duncan’s Multiple Range Test
Statistically significant difference at 95% confidence level.

ns

UIUTINUAZAINYIITIN
Fudiuvesdunaidefilasuaslradduly
ALY 0, 5, 10, 15 uag 20 ppm TeuzlIan
1, 2 wag 3 Ju unan 30 u vuonsAaudgns
15 MS WU 911U TUUa38ANULUNTUTD AT S
TAaddufinrndudy 5 waz 10 ppm
J911Us1NAD 7.50 war 6.45 SIANINEIAU
TunusntesnindiaFouiieuiusuililesu
a15lAaTTUAD 0 ppm AT IWIUTINAD 10.40 51N
wansnatuvneadn lutladusvesnandlowransdu
a1 1 wag 2 u J9uusnAe 8.08 uag 7.52
ey Iswusndesninduiiutansidu
187 3 U J9UUTINAD 11.56 590 WANANAY
N9@R (Table 4) Anuemsintuladeainududu
yasinadduiinududy 10 uaz 15 ppm §
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No statistically significant difference at 95% confidence level.

ANNENTINAD 1.53 Ly 1.35 URLLAT AUEIAY
Tiauensntosninduildlasuansinadduie
0 ppm #AMNENITINAD 2.18 1wuAlums Tulade
syuzialuinuuana19iun19@da (Table 4)
nuanisnaaedsiusilfifiuin Wedudqy
dumaillglasvaslnat@uagylvtidnuiusiniag
AugMsInanas onalunaiiananuudu
Nwrosanslaatduvinliinisiasgludiusmnanas
dlofeufuduildlasuansiaaddu aenadasiu
NM5NAABIYY Sungkaew (2015) lavinnisvnaass
Tiensazanslradduluanuidudusng 9 szegia
a9 Tusudueeideludiurestonudn vinludl
FIUIUIINLATAIUYIITINANAIUANAAUA U
ladlasuansirad@u Pinthong (2016) lévins
naaedliarsazarslaadduiinaiududy
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Table 4 Mean number of roots and Root length that were treated with different
concentrations of colchicine for different durations and then cultured on semi-solid
half-strength MS medium for 30 days in vitro

Treatment

Plant height(cm) Internode length (cm)

A: concentrations of colchicine (ppm)

0 10.40 + 3.27° 2.18 + 0.46
5 7.50 + 3.68" 1.65 + 0.30"
10 6.45 + 4.12° 1.53 + 0.54°
15 8.33 + 3.52%° 1.35 + 0.33°
20 9.54 + 4.72% 211+ 1.77°
F-test * *
B: durations (days)
1 8.08 + 3.78" 1.75 + 0.61
2 7.20 + 3.22° 2.04 + 1.18
3 11.56 + 3.54° 1.94 + 0.54
F-test * ns
AxB * *

a, b, c

Mean values in the same column followed by different superscripts are statistically

different when compared using Duncan’s Multiple Range Test
Statistically significant difference at 95% confidence level.

ns

uruduiinnadndulndnaseduazdnwasd
Wasuuwlaslufiindy
Mnmsisudaunedlslduanslradsy
Tupuiudu 0, 5, 10, 15 way 20 ppm 28z
nan 1, 2 waz 3 Su unan 30 Ju vue g
w9gns ¥ MS wu3n yinaaduduanunsadni
ThAnduiinaindulndnassslglaonnududu
7 20 ppm sregan 3 Ju, Anududud 5 ppm
szozian 3 Ju wazanududuil 10 ppm sz
van 1 Juanunsadniliinduiinnnindulng
waeslaunds 5 fu 9nTevun 20 du (Table
5) ynnsdadendufinnindulndnassdazny

No statistically significant difference at 95% confidence level.

3 Auezlinrumuivesdifiunnndl AN
fushndn Muivedussuariignuasyine uwan
Arsandudililesuansazanelanaddu (Figure 2,
3 uaz 4) J940AAEBIAUNITNAABIVDT
Sungkaew (2015) lavinn1snaaesliaisazais
1AaTPULUAMULTUTUAN 9 SzuzLIa1619 9 Tu
dFudunoilly agyilvdiduiidulndwassdlunn
ANULTUTY Pinthong (2016) 1AYIN1SNARES
Tansazanalradduiinanududu 15 ppm Ju
5rEELIA99 9 TUAULIINYITINUI S28ELI87
Tunisugarsazarvlrad@uilnavinlviindu
fdulndnasedluszoziian 12 Falue uas
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48 93lug Jiranapapan (2011) taviinisvaaes wudn luynanudutuaiunsadniniindu
Watsazarelaadduluduwiingsignuan  Indnasedlauifeiy

Table 5 Number of expected polyploid in Lindernia that were treated with different
concentrations of colchicine for different durations and then cultured on semi-solid

half-strength MS medium for 30 days in vitro

Colchicine concentration (ppm) Durations (days) Number of new shoots (shoots)
0 1 0
2 0
3 0
5 1 3
2 3
3 5
10 1 5
2 4
3 4
15 1 4
2 3
3 3
20 1 2
2 2
3 5

Figure 2 Lindernia that were
treated colchicine
1 days concentrations
0 ppm (A), 5 ppm (B),
10 ppm (Q), 15 ppm
(D) waz 20 ppm (E)
and then cultured on
semi-solid half-strength
MS medium
for 30 days in vitro
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Figure 3 Lindernia that were
treated colchicine
2 days concentrations
0 ppm (A), 5 ppm (B),
10 ppm (Q), 15 ppm
(D) wag 20 ppm (E)
and then cultured on
semi-solid half-strength
MS medium for
30 days in vitro

Figure 4 Lindernia that were
treated colchicine
3 days concentrations
0 ppm (A), 5 ppm (B),
10 ppm (Q), 15 ppm
(D) waz 20 ppm (E)
and then cultured on
semi-solid half-strength
MS medium for
30 days in vitro
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Figure 5 Flow cytometric analysis on DNA contents of Lindernia sp. (A) control diploid (B) tetraploid
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