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ABSTRACT

Background and Objectives: Asiatic pennywort is an herbaceous perennial plant that grows in
tropical and subtropical humid regions around the world. It has been recognized as one of the
five Thailand Champion Herbal Product (TCHP). The main substances in Asiatic pennywort
include asiaticoside, asiatic acid, madecassoside, and madecassic acid. This study aimed to
induce mutation in Thai native Asiatic pennywort species using acute gamma radiation and to
investigate the morphological variability of MV, mutated for use as a germplasm in the Asiatic
pennywort breeding program.

Methodology: Six levels of acute gamma radiation were applied to Asiatic pennywort seeds
following a completely randomized design. The irradiated seeds were then planted to investigate
the distribution of morphological characteristics in the native Asiatic pennywort species after
exposure to radiation (!\/\1V2 model). The study aimed to estimate variance at 95% confidence
interval and the Pearson correlation coefficient of growth traits.

Main Results: Radiation dose causing the germination of Asiatic pennywort seeds to decrease
to the median lethal dose (LDSO) is 162.51 gray. The amount of gamma radiation can alter the
morphology of Asiatic pennywort. Increasing dose of gamma radiation induced reduction in
plant height, petiole length, and stolon length, but an increase in the number of leaves, leaf
width, leaf length and stolon number during 90 days after transplanted. Additionally, the
morphological distribution of Asiatic pennywort M.V, generation during the 60 days after
transplantation showed relatively high morphological variability in all characteristics. The
correlation coefficient of morphological characteristics of Asiatic pennywort M.V generation
during the 60 days after transplantation revealed that plant height was highly positively correlated
with leaf length (0.487), leaf width (0.415), and petiole length (0.708).

Conclusions: Acute gamma radiation appears to be triggering morphological variability in native
Asiatic pennywort seeds. Additionally, when clear classification is challenging, a combination of
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quantitative data could be employed to select mutant species. The induction method using

acute gamma radiation can be utilized to generate diversity for breeding Asiatic pennywort.

Keywords: Asiatic pennywort, acute gamma ray, morphology, mutation, herb
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Table 1 Percentage of germination and survival seedlings of Asiatic pennywort after 30 days

of irradiation with different doses of acute gamma radiation

Gamma radiation dose (Gy)

Germination percentage (%)

Survival percentage (% of control)

0 (Control) 4333 + 1.52° 100.00 + 0.00°
50 40.67 + 1.52° 93.85 + 1.32%
100 35.00 + 2.00° 80.77 + 3.52°
150 24.33 + 2.08° 56.31 + 6.69°
200 18.33 + 0.57¢ 42.37 + 2.65°
250 5.00 + 1.00° 11.60 + 2.69°
F-test ** **
CV (%) 49.92 49.83
** Highly significant difference (P < 0.01).
1 LD, = 162.51
12

1.05

0.9
0.751
0.6

Lethal (%)

0.454

0.3
0.151

0
10

Radiation dose

Figure 1 The median lethal dose (LDSO) of M.V Asiatic pennywort at 30 days after irradiation

a

Yade? USUIUSIFLNNUIEDNITLaT Y
Wulavasiutaungu MV, wud ynuSunuded
ilianuasiuvestiunanas lagusuiusd
250 138 Tefiudnisanasnniign dnwas
Uty WU SeEunuRnUSInusErn e
Tuniesdudnsiinty dnvazaiuedly
WU F9auNuUTUNSSE 50-200 wnse vinli
fimnuealudiuty wifivsimsed 250 1nsd
slsluduaadodioutugaauen dnunzai
ni9lu wuan Sedwnuuyirdundanuniig

a

38  Agric. Sci. Innov. J. 2024 Vol. 55 (1)

Tuldupnsnaiunisada dnwazamenuly
WU3 SaFunuanfivinaed 250 inse vialw
thundifuluduasnniian WeRarsaundnume
gaslnathun Fedinnuddyseniseiyiulaly
anmulaslgnuazdenanaUSinananan wuin
eAununnfiusunnsed 150-200 158 fiesiud
nsifiudnnulnanniian waziuInasd 150
36 demaliduthuniiesdudmsifiutunes
anugnlyanniign (Table 2)



<
c
o
tc

‘uoljeneA JO 1ua1dy =200

= AD (10°0 > d) JUDI2HIP JUBDYIUSIS AJYSIY xx (SO0 > d) JUDIDHIP AJUBDYIUSIS 4 ‘JUDIDPIP AJUBDLIUSIS-}OU = SU (GO0 > d) 3593
98ueJ 9)dIINW S, UEDUNQ O} SUIPJODDE JUIDYIP AJJUBDLIUSIS JOU D48 UWINOD DB UIYIM SI9119) aUles oyl Aq pamo)|04 suespy

89°¢6 86'V8 08'1L 8199 ¢008 62°06 el (%) \D
*% *% *% Su * su * Sjusuiiead]
15914
SHU9C F 966 (8CO0V F T0TY- (&Pl + €0Ge- 699 F¢ele- (pCcl ¥8LT1- 800G + 098  £97¢CT * 1L°8¢C 06¢
16Cl F eVl L0°9C F 1201 66'G F99°¢C1- 1911 + /€8 81 LF 19 96'vC * ¢0vC 09, F9vCl- 00¢
L6'G8 F €CC6 £G'9¢ F 68¢CC 9C'L * 820 LeLF 106 866 F 8UY1 88'1C ¥ ¢9'G¢  .0¢°G F P0G 0§71
S69°9¢ F 18C¢-  STVY F Chvb- 69°G F 620 009 F¥9°0 I8¢ .80 L FPS0C 9¢8 F L9 001
,5L°8¢ F 0Cbe-  (pOPY + 1L°6G- £1°6 790 C6'LF650-  0LGF8YT ov'ee ¥ Lv9l 10 L F95¢C 0s
(AD) sasop uonelpey
yWS'9T +08'1¢ y8LCT *+ Gb'¢ 9501 +0L°¢- €68 ¥ hL'G €L'9 F 189 yGC'ce ¥ 1¢°8G 0007 * 6L°L- S1va 06
€198 FYl'61-  6C°LE F 199V~ 46CV1 + GLel- 9¢'9 620 89°0T * v6'1- gG6'9 * 1C°8- 6L 11T * vCvl- S1va 09
(s1vQ) payueydsuesy saye sAeq
(W) (uo03s) (W) (W) (W) (Fean) (W)
yidua) UOY0)}S  Jaqwinu Uoj0}S  YiSud) 3\0133d yipim jea yidua) jea Jaqwinu jeaT ySidy jueyd  siejdelReY)

1011u0D ayy 01 pasedwod pajueydsuen

Jaye skep 06 pue 09 18 SdiSUIIdRIRYD YMoIs pomAuuad dijelsy ‘A JO sasejuadlad Suisesnul pue uoidNPay g 9)gel

39

A 55 AUUN 1 UNSIAN-INBILU 2567

U

udnNSSUNISINUAS

o1saisdngmMansiia



@ NsgNUNNSIVaauIlavarusIuINE Lo LIUNGESLF N

WIINAINNITNNEDY WU USUNusd
fifintuiinareesifusnaifiuduvesdugiu
Inenluunesdnuae ag1alsiannu Moghaddam et
al. (2011) i USinasediiiatudanald
Usunamands lown Tusaziuluvestiunanas
wildfiauuandnsegaditeddgnieads 3
aenndosiunuidenes Tanimlak et al. (2018) 1
$1991u371 Asanesadununtiduuiulidilse
anuayinlinisiasgAulanuANaEsiy vun
NN wazANUEITEARAY T3UH Sawatdiwong
et al. (2020) wuin nMsanessdwnuunliiunale Ll
Anoectochilus koshunensis Hayata ¥111%n13
WRulamsaAuarsndulinanas ognels
Anu e Fidunuunliiuily dealiinanu
LUTUTIUNNEUFIUINGIUIUTENITURINY R
Sawatdiwong et al. (2020) Wu11 NTANBTIE
whunlunaeld Anoectochilus koshunensis
Hayata YilfinnsiUAsunUasdnuazmMedagu
edle 7 dnwa Wy dlu ddu wazgusalu
Jusiu faudinsdnhlndanisnaneiugiiessd
memwmmiaLﬂﬁlauuﬂaﬁﬂwmxmqé’mgm
Ineara3TIne saudanugnssuveanyle
(Majeed et al., 2018) widsdndudasdinmaaau
nssivlanasdndenlunans 9 Ju Lilelv
ansnsadnidenaneiusiislmnuasimaiugnssy
dufunistnurliiinnisnansludaun
Moghaddam et al. (2011) wui1 Yaunnaelasu
Yedummnyilvivsinamaluesdfifiugsdudn
A28 DIUWIN9EsIBIUNISANYIAURAINATY
voudeitugnasuthunaeiusiudionyaiusa
T duuvaniugnssilunsuuussiugdiuniie
iaUSanaansaduasnandslutaunluanimn
wUasugn (Chachai et al., 2021) agdlsinnu ns
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Faeufinloniauay gmuientiuinunsnsdudn
Sunldethaivssavinm uonant viafeillng
\Agaftuthhun (C asiatica) ifluvaanszaneiugly
Usswndvealnside laun C. cordifolia wag
C. erecta ansatnlglunisuiulssaneiug
Frunfifivsunaans triterpene glycoside,
phenolics wagarsatusyyadaszladnaie
(Algahtani et al., 2017)

NAYDITIFUNUULUUREUNAUADNTIEYLAULN
vosdundriunaeusiuiliomadldsusidsu
AMYV,

ASANYINAVDITIALANL MU ULEUNS Y
G]I’e]miLfﬁﬁlLﬁUIG]‘UENé]J‘UﬂéJWﬁ”JUﬂaﬂﬂﬁuﬁﬁULﬁaﬁ
‘maﬂmmaaium MV Iﬂaamaaﬂmuwuﬁmﬂmu
waiguil M v, S 30 Fusoseduliinaded
Guma‘wusmmmawmwumawmlmmqmw
MV, mmﬁmimmamﬂmmm;w MV, Tudin
Joyaieny 60 Tundedreugn (Figure 2) wan1s
finw wudh yndnwaginwdimuudsusiudey
11989 Iﬂaﬁwﬂawﬁuﬁ“ﬁuLﬁawﬁﬂé’%’u%’qﬁs'uﬁ
MV, umiﬂiymsJﬁuaaaﬂwmym’maamu fiugann
LQﬁEJﬂ’J’]iJﬁQ 17.36 wufiiuns mum‘mamm 30.00
\BURLURT LLaummamm 4.00 wufituns N5y
mamﬂuaﬂwmymmﬂu WU mmmawuﬁwu
emdslazusdsud M Vv, fanadesuauly
24.88 Tu mmuiumnwam 64 Tu LLaJLwasmam
3 T vaedl Snwasrraeilu wui iunae
susiulomdsldsusadud M.V, fiAadanny
817lu 7.43 wudilns lugninagne1n 11.50
URALIAT Tué?uﬁqmm 2.00 WUAAT NMINTEAY
srluanuwauzaunIelu wun ﬁ’aunawﬁuéﬁu
Fowmddlafudadsui M v feaderunily
4.34 wufiuns ‘T,Uﬂ’mmam 6.50 wulums waglu
uAuflan 2.00 wufluas dnwazaueiuly
wudn anuefiulueds 17.61 wudung



Adlugaige 30.00 WuALUAT wavduiian 4 Hudlemdsldsusediui MV, ﬁﬂ"l!,aﬁ'ammm’;
wudwns wvaueh Sulnavestiunaneiug  na 68.10 wufiwns luag1ifigaend 140
fudlomdlasusedsui MV feuafeduanva  wuians wazuisilinunisiialva (Table 3;
2.85 lvia anwasgameilne wudn taunaneug  Figure 3)
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Figure 2 Morphological characteristic variations of M V. generation of Asiatic pennywort mutants
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Figure 3
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Distribution of 180 individual plants of M.V  Asiatic pennywort from different doses
of gamma ray at 60 days after transplanted: (A) plant height, (B) leaf number, (C) leaf
length, (D) leaf width, (E) petiole length, (F) stolon number, (G) stolon length
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NIUSZHUANULUTUTIUTDIAN BUENT
Lf\ﬁmLauimsuaﬂﬁwﬂmaﬂ’uéﬁmﬁawéﬂé’%’u%’ﬁ
'ﬁm MV, wlmuﬂimmsammumLLUULaauwau
LLmﬂmmu ‘vrmﬂ 60 Tundsdneugnluaninlse
130U (Table 3) wui1 dnwaganugeu 1uuly
ANNAINIU wagANeilu JAULANAN9eEI
addnyBanadd (P < 0.01) vl dnwaue
AnugInUlu Saulva wagauenaluaiining
unnAeg1slidudAyneana (P < 0.05) lag
USunaussdunuan 150 wag 200 N5y dawalimu
ﬂmm‘uﬂmawuﬁwumawaﬂmmaaiw MV 3
mmamummam Youzdi U'ﬁmmqauﬂmm 200
\n5Y aawaimunmmuﬂmawuﬁwumawaﬂm‘u
iqaﬁu‘m MV ummulummwam ANWLAINULT?
LLaummmwﬂU WUt FiUSasaEunLn 100 158
mmaiwmummmunmHWUﬁwuLuawaﬂmmqa
ww MV ﬂwmmaﬂwaﬂ Yuzdl SnvazA
smmu‘l,u Wu31 AIUSeSadunuan 50, 100 uaz
250 1n5¢) mwalwmuﬂmm‘uﬂmawuﬁwumawaa
lmmqaiu‘w MV, fitluduas dnwairdunu
Ivia wunn smmwm (0 tn58) mwmulwauaamm
LLauaﬂ‘wmummmﬂﬁa WU USunasadunumn
200 tnsd awaimuﬂmmumuw MV,
fllvaduad
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amliua‘wsawauwuwaaamﬁﬂmwmmunma
wuswumawm‘lﬂsmeﬁiuw MV uaz MV, i
Ugniuamwiﬂyiau

Aduuszandanduiusvesdnvay
é’m%m’%mwaﬂﬁwﬂmaﬁuﬁ‘ﬁmﬁawﬁﬂﬁ%’ﬁﬁ
Uil M V, 819 60 uag 90 auwaamaﬂamiuamw
Iiatsau (Tables 4-5) ‘W‘U’n W 2 ﬁmmaumm
uanAnsTuYaeAduUs AN anduius Imwmq
60 Tunaedneuan wui anwazANEIRUTiAIL
duiusiBauangaiuduiuly aruedlu Ay
A9l wazANeInuly (0.493, 0.643, 0.658
way 0.981 muasu) veusdl dnwazsuaulud
AN USIZeuIngeiuTiuIulua (0.539)
anwaszaNugIluliauduiusBiuIngaiuai
nTslukaganueinulu (0.759 wag 0.683 Ml
a1au) anwauzAanunIelulianuduiusidauings
AuANeInulu (0.685) wazdnwarduaulua
fanuduiusiauinaaiuanueiva (0.737) Tu
vl ArduusyAnsavduiusiieny 90 Fumd
greuan wud dnvazANgeRulauduTus
Wauanaaiuatiug1inuluwagaitneilvag
(0.785 way 0.552 mua1siu) dnwegduwulud
ANUFUTUSaUgeiuaNe iUl (-0.522)
anwarANgIlulAudTuSAUINgItuAIY
nslunazduaulue (0.584 way 0.492 MUAFU)
waranwurANunIluliaudiusduIngaiv
wulua (0.552)



Table 4 Pearson correlation coefficients of morphological characters of MV, Asiatic pennywort

mutants during 60 days after transplanted under greenhouse conditions

Characters Plant height Leaf number Leaf length Leaf width Petiole length Stolon number

Leaf number 0.493

x

Leaf length 0.643" 0.340

Leaf width 0.658~ 0.467 0.759"
Petiole length  0.981" 0.409 0.683
Stolon number  0.315 0.539" 0.227
Stolon length 0.251 0.341 0.438

x

" 0.685"
0.127 0.271
0.203 0.208 0.737"

* Correlation is significant at the 0.05 level, ** Cor

relation is significant at the 0.01 level (2-tailed)

Table 5 Pearson correlation coefficients of morphological characters of M.V, Asiatic pennywort

mutants during 90 days after transplanted under greenhouse conditions

Characters Plant height Leaf number Leaf length Leaf width Petiole length Stolon number

Leaf number -0.382

Leaf length 0.365 0.010

Leaf width -0.153 0.005 0.584"

Petiole length ~ 0.785" -0.522" 0.446 -0.038

Stolon number  -0.038 0.433 0.492" 0.552" -0.132

Stolon length  0.552" 0.357 0.315 -0.045 0.440 0.169

* Correlation is significant at the 0.05 level, ** Correlation is significant at the 0.01 level (2-tailed)

ArduUszAnsanduiiusvesdnuny
dugnianevesihunaeiusiudlemarlasused
Juil MV, fignluanmlsaFeu dwau 180 fu
(e1iug) WU SnvazAuEIiurastIunay
fusiudomdsldsuaafionuduiusifeuangs

9
(%

Auandendty anuniely wazaueInuly
(0.487, 0.415 @z 0.708 AAFU) vausT Snwaly
Srunluvesthunaneiugiudlemsldsusedd
AMNFuNuSIFsuInasiuduIulva (0.641)
é’ﬂwmzmmmﬂwaaﬂ”mﬂmaﬁuﬁ:ﬁuLﬁawé’q
Iasuedianuduiusigavinasiuaruniiely
wazANeINUly (0.852 wag 0.566 AUARU)

sudsnvauganunluianuduiusidauinas
fupuenaiily (0.467; Table 6) B991nWanIs
nARRYed Nav et al. (2021) 5189791 SNy
ANNE1ILU ANNEIAUlY ANHENITe BURLAE
AMUEMITINHANNFNTUSITUINgsiuYIINaEns
drAnylungu pentacyclic triterpenes Fauszneu
feasedeilaled uazanaaalsled uonani
aseduilalundadianuduiusidauingaiuans
wianalsled (0.99) wonani Mnnsesed
\@UN9 (Path analysis) vestaun Nav et al. (2021)
ganudn auede YuIALEuRIANENa19IIN
warauetuanusaldlunisfadenaieiug
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Table 6 Pearson correlation coefficients of morphological characters of M V_ Asiatic pennywort

mutants during 60 days after transplanted under greenhouse conditions

Characters Plant height Leaf number Leaf length Leaf width Petiole length Stolonnumber
Leaf number -0.014

Leaf length 0.487 -0.119

Leaf width 0.415" -0.086 0.852"

Petiole length ~ 0.708~ -0.159 0.566" 0.467

Stolon number  0.190 0.6417 0.060 0.059 0.043

Stolon length  0.177 0.362 0.223 0.152 0.105 0.123

* Correlation is significant at the 0.05 level, ** Correlation is significant at the 0.01 level (2-tailed)

GELY

Uhinafdisangaudmiunsimidlnia
nsnanemesedLnuE kv unaulutiunany
ftusiudioswedlne fawidu 162.51 1nsd G
U'%mm%’aﬁmummamaLﬂ?i'aul,t,ﬂaﬁmgm'iwm
vosthun Yinassdununitfistudmalinnmgs
s eugiily wazanugilvaanas uivinli
il anunhdly anuedlu wasduulne
diududlevgnuaaaudieny 90 Ju Fsarnuans
noaesansnazUludowuldin anunseldsed
wnuunlun1stnilvifanisnateiuguagnis
Wasuwasdnuusnsdugninewesiaunas
ugiudosvedlnglfogsnuizanuasd
UseBnBn annsolfidudeiugnsslunsdn
\Fenaneustuniitinandngauazsandsansddny
lundueidedlalen (Asiaticoside) LoiiRnuadn
(Asiatic acid) unmalelen (Madecassoside) Laz
UNAMETNLETN (Madecassic acid) letuauan
wonani mié’mﬁaﬂm&Jﬁuéﬁ’wnmaﬂ’uﬁ:ﬁuLﬁaa
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