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Genetic diversity of physic nut (Jatropha curcas L.) based on morpho-agronomic

characters and DNA markers
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ABSTRACT

Genetic diversity and cluster analysis of 128
accessions of physic nut (Jafropha curcas L.)
collected from various sources in Thailand and other
countries were analyzed and compared using
morphological characters, agronomic characters and
DNA fingerprints developed by AFLP markers. The
results revealed that all accessions of physic nut
showed very low genetic diversity when evaluated by
morphological characters and DNA fingerprints.

Genetic variation was also assessed using agronomic
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characters. It was found that some agronomic
characters showed high genetic variation whereas
others exhibited low genetic variation. Cluster analysis
of 128 accessions of physic nut using morphological
characters was in accordance with that using DNA
fingerprints. Physic nut was clustered into two groups;
the first group consisted of 127 accessions while the
second group comprised only one accession.
However, the one accession was not the same when
analyzed by different method. It was accession J23
with variegated leaves and young fruit in cluster
analysis using morphological characters whilst it was
J7 from USA having normal green leaves and young
fruits in cluster analysis using DNA fingerprints.
Principal component analysis (PCA) for clustering
using agronomic characters could not classify physic
nut into distinct groups following the cluster analysis
using morphological characters and DNA fingerprints.
However, PCA using agronomic characters could
differentiate some accessions with specific and
characters.

distinct These accessions might be

selected and used as germplasm for further

improvement of physic nut with desirable characters.

o o o o o

ANFHATY: ﬁyjm; ANUANNANYNWAUINITIN; N3
3Lﬂ?ﬁ1§ﬂ’]$5@]ﬂ§iﬂ; é’nmm:mamimwm; m’%'ammﬁ
ALauLe

Keywords: physic nut; genetic diversity; cluster

analysis; agronomic characters; DNA marker

UNUI

§UA" (Jatropha curcas L.) nRminguis
fnonwlum st WA Duuna IWa s unaunwing
nWesdafiduumananion g lasaznualy
mulu 40-50 Tdnanein ﬁaﬁﬁaamﬂag@‘hﬁﬂ’%uwm
ﬁwﬁuﬁauﬁwgaﬂs:mm 46-58 % va3iiialuluia
(kernel) (Subramanian et al., 2005) uazidufiaria
"L@Tﬁ)'mayj@"ﬂmmmh?‘ﬂﬂme{wﬁl’uﬁwmlmﬂ%mUW‘T

MINEaslans 100 % laslidasldindwannay

Thai J. Genet. 2015, 8(1) : 26-37 27

(3eRWUE uAzgudUd, 2525) atndlafianumadgney
@‘iﬂuﬂszmﬂvl'ﬂﬂﬁ?umwmmﬁ'wmLmauﬁuﬁ:mq_j@ﬁﬁ
mmmlﬁwawa@LLazﬂ‘%mmm{wﬁuﬁga ERDInee:
PUTIWRBEFYAINUnaIdI 9 WaunfAnen i
AMURAINAABNWIRUTNTINIUTNBULAI 9 UazaA
duungydreaniidungs sz lsnyTudyanug
mminslﬁﬁﬁa%mmséi’@nq'ml,azﬁmfay;@“wﬁmmwvlﬁ
LﬂuLmﬁidﬁuqﬂﬁuiumiﬁ@Lﬁan LLazﬁ'@umﬁuﬁjayj
@‘iﬂﬁﬁNaN?J(ﬂLLazﬂ‘%mmm{wﬁuﬁg}nmmzawﬁm%’ul"ﬁ
duiusuusihldineasnsdgndaly
syddudirluasd Euphorbiaceae  funds
nzasRuiausIInmdaglunidawinle 1w
Uzinafinm waznszanewugludadszmadngln
danrzldiginaldvindindanludszinalng
’Luﬁaaﬂmuaﬁmgoﬂ’%aqﬁm &FIUNITANBIAINY
waNRaEN NN IINTassyd ludszina lno gl
Tajaunniin e mdanguagdrandudszlomide
msé’f@aulﬂumnﬁaﬂﬁuﬁjay;@h"lﬂﬂgﬂLLa:a:mﬂﬁ
ﬁfﬂﬂ%’ﬂﬂguﬁuﬁjmlﬁaﬂwau&iﬂ'uﬁfl,um‘ia%ugﬂwau
o'l 1w ludl 2550 @sdnauazamsldd@nsnaiy
vsmﬂ‘mmﬂmaﬁugﬂﬁmauag@iwﬁnmwmmmdd
@49 aluuazensUszineasnuan 134 accession waz
Aol outgroup 4 THa (species) lasltauANW
fLBu09NLA389MNNY AFLP  (amplified fragment
length  polymorphism)  Lazdanguayduaziy
outgroup lasanfordul sz ansanundEaRIRwmMS
ﬁuqﬂﬁuLLa:LLammwé’wﬁuﬁmaﬁuqﬂﬁulu
3UuuY dendrogram  Wuin mminﬁ'@l,l,ﬂmy;@‘i'm,a:
N outgroup aantdu 6 mjwfidﬂimauﬁaﬂﬁ%
outgroup 4 N§Y WAZRLEN 2 NgY Iﬂﬂmjmmmﬂumﬁi
AN1ANUREIA9 9 rolunazanadszina LLaznﬁjuﬁ 2
\dusydrananizawin deanlull 2551 WaTuns
uwazan ldlaluanunanuananINuEnTINTad
fLjénd1uIn 34 accession 1nilszinalny Bwds Tu
uaz3gawy lagldaafuwaiiuaanaiainang
RAPD (random amplified polymorphism DNA) LRZIa
ﬂ@luﬁyj’ﬁﬂ@ﬂl“ﬁ’ﬁ’] Dice’s similarity coefficient W31
sansndautisaydeaniu 2 ngu fa ngulnedu

BULAY LATNFUINNLILAUIY lui) 2011 Tanya et al.



28 Thai J. Genet. 2015, 8(1) : 26-37

Vl,@i’ﬂnl,ﬁumms?'uuﬂsmaﬁugmmmaamq_j@i']
(J. curcas) 37124 30 accession mqu' W@ (J. gossypifolia)
Wadamne (J. intergermima) mgmuﬁt’mwiu (J. podagrica)
LLa:a:‘vjd (Ricinus communis) Qﬂwaﬂﬂﬂmﬁ' BAuNUN
fLEuL891NLA3899HNY ISSR (inter simple sequence
repeat ) wazmunTasautsRmmaiteandu 7 nga

'
' =

lasltdn Dice’s similarity coefficient (ﬁ'\‘if': naumn 1
ﬂizﬂauﬁ'aﬂag@iwmﬂszmmﬁﬂ;ﬂﬂ mju‘ﬁ 2
Usznaudiuay@d1iniunasiisauniy mjuﬁ 3
Urznaudipagdnaning mjuﬁ 4 Juwdudaaie
ﬂ@juﬁ 5 Lﬂumq_jum mjuﬁ 6 Lﬂuw%muﬁ'ﬂmu I
ﬂ@juﬁ 7 Lﬂua:ﬁagﬂwauﬁmu%’ﬂﬁq@ foundsena
WATADAY (2555)  LAANBIAITNRAINRANENII
WUINTINVIFYA9IUI% 128 accession  lawld
ANBUSNIEUIIUINUIUAZANHUSNIINITINEAT
wu'jﬁayje‘hﬁmwwmﬂ%mw‘iﬂué’ﬂwmzmaé’mgm
Angn LLa:mmmﬁ'ﬂLLﬂmyj@ﬁaamﬂu 2 ngw lag
ANAYAN BN IITUFININ G mjuﬁ 1 dsznaudiy
agﬁwdauslﬁtya‘iwuau 127 accession daumjuﬁ' 2
ﬂi:ﬂauﬁmag@mﬁm 1 accession (¥t uazaN
m*sﬁmsnmwaJt‘i’uuﬂﬂué’nwm:mam‘smummaaay;
@ wodhdandwizniveenanlouazaandifidu
é’ﬂwm:ﬁﬁmmLLiJﬁJi'mmnﬁ'qﬂ lumm:ﬁi‘hmuwu
@iawmﬂué’nwm:ﬁﬁmmLLﬂiﬂsauﬁaﬁ*ﬁ'q@ e
ﬁagaé’nwm:mamimwmﬂﬂ%Lmﬂ:ﬁaaﬁﬂi:nau
Wan (principle component analysis: PCA) Lﬁami';f@
ngw wuﬂﬂ&immmLLﬂdmjway;@ﬁ"l@Tasha%’@mu LG
flimjun4 accession fusndasnunegadinldta

LADIINTRNBIMENIINITLNBATNLANIZTAD 11

an o £
AIANG FUNIUINT WRTATUS

miﬁﬂumézaﬁtﬁ‘fwqﬂizmﬁt,ﬁa%mmsﬁuaz
Wi uNeunan1TU Tt i uaMURaINHAI 8N
ﬁuqﬂiiuLLaZﬂ’]iﬁT@mﬁj&lﬁy;@ﬁﬁi’JUi’JNﬁ]’mLmdd
@139 mneluuazanadsznalagandudneasnig
Fogwine dnsuenananeas (F3ANG wazaniz,
2555) uazagRuWaLEWoaNNIAI0InaY AFLP (A3
fnd wazame, 2550) %aﬁagaﬁvlﬁauﬂuﬂiﬂwﬁ@ia

.

o A v ¢ v ¢ A @ )
ﬂ’ﬁﬂ@LﬂaﬂWuﬁqLLazﬂ’]sNaNWuﬁqLW@ﬂ’]ﬁﬂ?UﬂEﬂW%ﬁq

' o v a_ a &
ﬁH@WIWNNaNa@]LWNN’]ﬂ“Uu

I3 aa
ailnsntuazians
T GEEN

ayj’@‘ha‘hmu 128 accession N137U573310

o & A a

WRAIEN9 9 Nalwdszinauazanndssinadudn 6
Uszina (Table 1) SutAudayatilasydifony 14
=) U =3 L4 I =)
LA A I@ﬂsl,’ﬁnmmwagmﬂunm 6 LA A

(WQENAN-AIIAN 2551)

nsUgnaiien
ﬁ'mﬁaﬂﬁ'amﬁi@ﬁﬁﬁmmﬂLéfumugluﬁﬂmd
Usezunm 2 Loudinas aatduviauwsnn 20-25
LTUG LY AT ﬁwvlﬂﬂﬂﬁﬂuauwau%qwﬁgag’iu
DINAEANTG ialananAssanidudund a1t
indunanaydnenstszanm 45-60 Junaansindn by
ﬂgﬂlmmaomaadﬁﬂuﬁ%ﬁ‘ﬂiﬂaiwm%w'\mLm'am@
2. WATINTHNY INIUNUNITNARBILLY RCBD
(randomized complete block design) ¥i1 3 °§1 RtAiH
FERINIUNT 3 LUGAT TTUEIZHINIAK 1.5 LUAT UGR

accession Uan 1 una unIae 5 A

Table 1 Number of accessions , accession number and origin of physic nut used in the experiment.

No. of accessions  Accession no. Country
115 J2-J5, J8-J13, J15-J27, J29-J35, J37, J40, J41, J42, J44-J47, J49, )
J52-J54, J56-J60, J63-J129, J132 Thailand
2 J7, J38 USA
1 J55 China
6 J6, J28, J36, J39, J48, J51 India
1 J130 Suriname
2 J50, J131 Sri Lanka
1 J14 Laos

Accessions source: National Corn and Sorgham Research Center
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Table 2 Cluster analysis of 128 accessions of physic nut based on morphological characters.

Cluster  Accession no. Country

Characters

1 J2 - J22, J24-J42, J44-J60,
J63-J132 (127 accessions)

USA, India, China,
Laos, Sri Lanka,

Green leaves and fruits

Suriname, Thailand

2 J23 Thailand

Green-white leaves and fruits
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Figure 1 Distribution pattern of 128 accessions of physic nut identified by principal component analysis, 6

special character accessions (blue circles) and a high yield accession (red circle).
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Figure 2 DNA fingerprint of physic nut, J1-J28 samples, developed by AFLP markers

Table 3 Number of AFLP bands specific to 128 accessions of physic nut.
Cluster  Accession no.

Country AFLP specific bands
J2-J6, J8-J42, Thailand, USA, India, China
1 J44-J60, J63-J128 Sri Lanka, Suriname, Laos 4
2 J7 USA 4

e pon
B e —————

i X

W e
:
lI...
09 100

Figure 3 UPGMA clustering of 128 accessions of physic nut based on AFLP markers and 2 identified groups
(blue and green groups).
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