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ABSTRACT

Taro (Colocacia esculenta (L.) Schott) is a tropical root crop that can be cultivated
in all regions of Thailand. Currently the taro’s genetic resources are being conserved in
the field collection at Phichit Agricultural Research and Development Center, Department of
Agriculture. Cryopreservation is considered to be a more cost saving option for long term
conservation of vegetatively propagated crops and can also reduce the cumbersome
maintainance of large amount of taro from season to season. This research aimed to
conserve two non-aromatic (Phueak Khai (P1) and Phueak Aoi (P2)) and two aromatic
(Phueak Hom THA-104 (P3) and Phueak Hom Phayao (P4)) taro germplasms using
cryopreservation approach. The apical meristems of the 4 taros were cultured on 12
Murashige and Skoog (MS) based medium supplemented with the combinations of different
concentrations of benzyladenine acid (BA) (0, 3, 5 and 7 mg/l) and naphthalene acetic acid
(NAA) (0, 1 and 2 mg/l) for 16 weeks. Results showed that MS medium supplemented with
5 mg/l BA and 2 mg/l NAA was suitable for the two non-aromatic taro cultures which
provided the highest shoot number averages at 10.25 and 9.19 shoots per explant for P1
and P2, respectively. For aromatic taro cultures, P3 and P4 showed the highest shoot
number averages on MS medium supplemented with 5 mg/l BA and 1 mg/| NAA at 10.04
and 9.57 shoots per explant, respectively. The taro shoots obtained from the 4 cultivars were
further investigated for possible conservation under the cryopreservation condition using
vitrification method. Results revealed that the optimum condition for taro cryopreservation
was by dehydrating the taro shoots in plant vitrification solution 3 (PVS3) at 25°C for 30
minutes which showed the average recovery rates of 49.5, 64.1, 52.7 and 59.5 % of P1-P4,
respectively after 4-weeks cultured.
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Table 1 Morphological characters of non aromatic taro (Phueak Khai and Phueak Aoi) and
aromatic taro (Phueak Hom THA-104 and Phueak Hom Phayao) at vegetative and harvest stage

Cultivars

Phueak Khai

Phueak Aoi

Phueak Hom THA-104

Phueak Hom Phayao

Plant height

Medium (82.6 cm)

Medium (88.4 cm)

Medium (75.6 cm)

Medium (75.0 cm)

Predominant position (shape) of
leaf lamina surface

Drooping position of anterior

and posterior lobes

Cup-shaped

Cup-shaped

Flat, with drooping edge

Predominant orientation of lamina

Semi-vertical, tip pointing

Vertical, tip pointing

Vertical, tip pointing down-

Vertical, tip pointing

downwards downwards wards downwards
Leaf blade margin Undulate Undulate Undulate Undulate
Growth formation Erect Semi-erect Semi-erect Semi-erect

Leaf blade colour

Green (GG 138 A)

Green (GG N137 C)

Green (GG 137 B)

Green (GG 137 A)

Vein junction colour

Yellow (YG 2C)

Red (PGN 77A)

Green (WBG N92 A)

Green (YGGN 144C)

Leaf blade colour variegation

Absent

Absent

Absent

Absent

Basic colour of leaf petiole

Light green (YGG 145A)

Dark purple (PGN 77A)

Light green (GG 137C)

Light green (YGG 146B)

Presence of colour variations on

_petiole

Purple lines or stripes

Purple lines or stripes

Purple lines or stripes

Purple lines or stripes

Botanical variety

Dasheen

Dasheen

Dasheen

Dasheen

Maturity period

Late (8-10 month)

Late (8-10 month)

Late (8-10 month)

Late (8-10 month)

Stolons absent absent plant with stolons only absent
Number of stolons (side shoots) None None 82 None
Stolon length (cm) 24

Number of suckers (direct shoot) 11 10 126 17.8
Corm shape Dumb-bell Elongated Conical Conical
Corm weight at maturity (g) 340 590 446 126
Corm length (cm) 16.2 25.96 14.76 798
Corm diameter (cm) 747 6.57 8.61 5.08
Corm branching Branched Branched Unbranched Branched
Corm skin surface Fibrous and scales present Scales present Fibrous and scales present  Fibrous

Corm esh colour (of central part)

Yellow (YG 10D)

colour is not uniform (with
blotched of darker or
lighter pigmentation) (PG
76G and WGN 144D)

White (WGN 155D)

Red purple (PG 75D)

Number of cormel per plant

37.8

276

584
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Table 2 Effect of BA and NAA on shoot multiplication from apical meristem explants of non
aromatic taro after 16 weeks culture

Non Aromatic Taro

Phueak Khai Phueak Aoi
MS + NAA (mg/) NAA (mg/l)
BA (mg/l) 0 1 2 mean 0 1 2 mean
0 1.45 1.91 1.71 1.69 c 1.45 1.21 163  143c
3 6.17 4.89 5.88 565 b 463 368 305 379b
5 8.34 9.57 1025 939 a 5.77 8.37 919 778a
7 7.97 7.39 6.97 744 a 6.52 6.42 735  676a
mean 5.98 5.94 6.20 6.04 4.59 4.92 5.31 4.94
CV (%) 15.66 16.98

Means within columns followed by a common letters are not significantly different at the 5%
level by DMRT.

Table 3 Effect of BA and NAA on shoot multiplication from apical meristem explants of

aromatic taro after 16 weeks culture: Phueak Hom Doi Musoe and Phueak Hom Phayao

Aromatic Taro

Phueak Hom Doi Musoe Phueak Hom Phayao
MS +
NAA (mg/l) NAA (mg/l)

BA (mg/l) 0 1 2 mean 0 1 2 mean
0 2.30 1.88 1.62 194 ¢ 1.71 1.83 145 1.66 ¢
3 6.11 5.21 6.40 591 b 479 5.24 424 475 b
5 8.69 10.04 9.72 948 a 8.12 9.57 8.76 882 a
7 6.61 5.84 6.91 6.45 b 6.84 6.20 5.98 6.34 b
mean 5.93 5.74 6.16 5.94 5.37 5.71 5.11 5.39
CV (%) 17.79 18.80

Means within columns followed by a common letters are not significantly different at 5%
level by DMRT.
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Figure 1 Characters of taro at vegetative stage; budding, leaf and tuber in non aromatic taro
: Phueak Khai (A) and Phueak Aoi (B) and aromatic taro : Phueak Hom THA-104 (C) and

Phueak Hom Phayao (D)
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Way 882 1o (Table 3, Figure 2) 1141} L993N
815 BA doflugasluuiinngulelaladu
enIziumaiNURinuTastaeluan WaBATD
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(Chung and Goh, 1994; Hutami and Purna-
maningsih, 2013) LRZWUIN LﬁaLWWngﬂauu
p1M5gAs MS Tfisl BA 5 un/a. swsndni
Tiineanléisuiuuin (Acedo et al, 2018;

Vaurasi and Kant, 2016)
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Figure 2 Shoot multiplication of taro on MS medium supplemented with 5 mg/I BA and

2 mg/l NAA in non aromatic taro : Phueak Khai (A) and Phueak Aoi (B) and MS medium
supplemented with 5 mg/l BA and 1 mg/I NAA in aromatic taro : Phueak Hom THA-104 (C)

and Phueak Hom Phayao (D) after 16 weeks

Figure 3 Characteristic of four taro explant varieties after cultured on MS medium for

4 weeks and shoot tip were used for vitrification method: Phueak Khai (A), Phueak Aoi (B),
Phueak Hom THA-104 (C) and Phueak Hom Phayao (D)
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FAnavtududatpsaaiiion iavanans
cryoprotectant PVS2 uay PVS3 H9ilned
ﬂsznamaoﬁmm@mamwL?T:J?Tuga
gruTnilasiuniaiiaduasisaInnITiaRan
L&JE]LL“ﬂuf\Iﬂ’IW LEJE]ﬂLL“IJ\‘l IW312813 cryoprotectant
arredviesnaniadoRs defuniiu
gmwinuazuseiuenslafanelumas e
Haviunisgnihanelengluanmianude
(Cordova and Thammasiri, 2016)
PNNANITNARBY WU MTALSNEN
UaeeaaiianluanilanudesneAs vitrification
suﬂunmmmmuaﬂumﬂmmi Pvs2 atflu
739 20 - 30 Wil muaﬂﬂumﬂwuﬁmmmaﬂ
Tasfianld Audians PVS2 w1 30 unfi aedl
8nINII0ABINGIAR (39.6%) Usilianday
WaNWaNWELEN LaziianraN THA-104 axld
LANUNTWY PVS2 Wi 20 w1l fdms1nns
990%In 51.8, 39.6, WAz 31.6% ANRIAU

(Table 4) #9AAADIALIB1UYDY Hong et al.
(2009) fiwuq1 szeziaanlunisuyans
cryoprotectant wansnefulmusiiauasans
Wugiy leafiseeulufisnaesia wu nns
LﬁmnmmaLﬂawimﬁmﬂﬂamamwmmﬂ
35 encapsulation-vitrification wuin nsuslu
871982878 PVS2 w1 30 war 100 U
FNIARNERTINNTIaAT3Ra N 30 tiu 95%
(Matsumoto et al, 1995) matfiusnedany
UDATBNNNAIIT encapsulation-vitrification
WaudUaesasduluaisazais PVS2 fiian
90-180 Uil aNNIaLNERIINTIOAT AT
100% (Wang et al., 2002) usdl Kim et al.
(2006) WU NI AUSNEUa BRI NS IS
4% droplet-vitrification TasuSusnmiinniely
LHRRAIY PVS2 WU 20 U1l navannud
Tulmsiaumaiudndneans cryoprotectant ¢ne
unloading solution (mmaﬂma ANNLdNTU
0.8 M) {uan 30 w1l WudnIINII8AEIn
BERETN 640 - 944% NN 12 Fhpeaiug
wonanil TumsiushnUseeenuey Kaempferia
galanga L. aiufimagulwsilndgaiug
#2835 vitrification laun13utlu loading

Table 4 Effect of cryoprotectant (PVS2 and PVS3) with different immersion times on the
survival rate of cryopreserved taro shoot tip after thawing and culturing on MS medium for

4 weeks
Survival rate (%)
Treatment . Phueak Phueak Hom Phueak Hom
Phueak Khai Aoi THA-104 Phayao

PVS2 (0 min) + LN2 0 0 0 0
PVS2 (10 min) + LN2 10.0 128 106 0
PVS2 (20 min) + LN, 2938 51.8 316 396
PVS2 (30 min) + LN2 39.6 51.8 34.6 19.8
PVS3 (0 min) + LN2 0 0 0 0
PVS3 (10 min) + LN2 10.0 256 21.1 10.0
PVS3 (20 min) + LN2 29.8 51.8 422 19.8
PVS3 (30 min) + LN2 495 64.1 52.7 59.5
PVS2 (0 min) - LN2 (control 1) 100 100 100 100
PVS3 (0 min) - LN2 (control 2) 100 100 100 100

+ LN2 : Immersed in liquid nitrogen for 24 hr - LN2 : Non-immersed in liquid nitrogen
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Figure 4 Shoot proliferation of 4 taro culture on MS medium for 10 days after shoot tip
cryopreservation using vitrification method with PVS3 as cryoprotectant: Phueak Khai (A),
Phueak Aoi (B), Phueak Hom THA-104 (C) and Phueak Hom Phayao (D)

solution LLAZE1IRLA1Y PVS2 pEvay 20 Uil
ey eI 1n15380839 50 - 60% (Preetha
et al,, 2013)
JrazMAmENTaNR ULt Uae
poalonluans PVS3 Maaumgll 25°7. unu
30 Wil newthluusuds wazlidnsnnssen
FInVRIINDNSDY LNDNVANWELEN LHDNVION
THA-104 uas Wanld 38n51n15500%3n 64.1,
59.5, 52.7 WAy 49.5% ANAWU (Table 4,
Figure 4) TapavdUsznavead cryoprotectant
PoEIIN9 2 BiiA AANHLANATURD &2
U3enaupadans PVS3 asiianuidinduang
n&'vﬁmaaLtazﬁwmaf’g‘[magondwaﬁ PVS2
(Kim et al, 2006; Sakai et al, 1990) Fodnwouy
MINE1T BNEINAAFRDNIINTIRUALNIIWEIUN
Jusiuii dlssnniasoasanasanistioeiu
\iaiefs uonanil ss PVS2 flasdszneu
wadlaamfia Fananlad (dimethyl sulfoxide;
DMSO) Fuifluasifdesldlunmsusurnwive
Toadmusiasnmaumgiis (Kartha et al,1980)
pt19lsAim1N 815 DMSO Wudviazais
sunddiifenudufisdowas osandud
msv‘hmumaﬂﬂiﬁuﬁag’luLﬁaﬁuL?jaﬁ H
sunuaunueifunelusad (Hifuauga
Wlhaswleviumad Fedenaliiinns
witlsniFiadinaiuses (cell apoptosis) 1
(Underwood et al, 2019; Yang et al, 2016)
UsNI NI m’mLﬂuwwamaawmmmmwu
maaa’luamwammwmmu (Best, 2015)
sty S9p1anaalddn 13 DMSO wiileain
WAnn1smeTesmadiTiuss s unaus
YNaLaY (Thawing) (Takagi et al, 1997) LLas

186

onaflusmewilsivihlinsld Pvs2 i1
AniiEansandiniinisldans PVS3 4
AANBIAUAUNITNARDITEY Sant et al.
(2008) fioysndsuduassaniiiondisis
droplet vitrification

SUNANIINARDY

ammmswmm FNEIMSUNNSINE
Buadioidavawsen iadninliiAasen
Suusnzeaianliuasiiandas (WWanwuila
Taivias) Feavns MS fiiin BA 5 un/a. Sanri
NAA 2 ain/a. viRlEUSInueealduniige
ladl 1025 uaz 9.19 won Turuzfigasoms
fumananzaaianvian THA-104 waziian
nounzien (Honzilavian) Apevng MS LA
BA 5 un./a. S NAA 1 un/a TS
ﬂaﬂlmmnmmaaﬂ 10.04 Uay 957 HaA LWL
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