Life Sciences and Environment Journal 2024; 25(2): 409-426

N1INTIVFIUFNULNIOUNINIT UV UTBUFTUST (IMPATIENS
SIRINDHORNIAE TRIBOUN & SUKSATHAN) Tuuszinalne
TAXONOMIC STATUS INVESTIGATING OF IMPATIENS
SIRINDHORNIAE TRIBOUN & SUKSATHAN IN THAILAND

lofify avanan’ Anfiun Aau! wanval @i55A? Uavanaly InsAs >
Saineeya Samala’, Kittima Kongton®, Yaowalak Suwannakong? and Sahanat Petchsri**
unfnga
mﬁa‘i’m%ﬁﬁf@qﬂismﬁlﬁamnaauamumwmﬂéﬁuauﬂsﬁﬁmﬂuauﬁauﬁ%uﬁi
(Impatiens sirindhomiae Triboun & Suksathan) 90 2 Us¥¥Ins A 1) A28 19N vaALUIAUY Y
Sunaumenszen Yarianssd Faduanmiidunuiegnefivfiuwu (type locality) wae 2) faeegaiie
mnideusurszm Smingsrugisni Mmedeyaduguineiuasaluana 9:1nnsAnwdy
FugruAnemuindaegnsivainits 2 Usssnsdidnuagsstunaisusznis wu gusnsly
Uanelu grulu veuly dnenuazdddiu lnedieg1991n 2.851903571 Tanuuusiuvesinunizgs
e Fmianssd dwdnvasiiiedesiumsiuiug 1wy sUsranas $dl9 1say ln
uaziudn veafogefinia 2 Ussmnsiianuadiendatuinn luvuefinansinwimediine

luanalaedseg emuneluananuinanumdeuvesain uilapilelvdvesdu matk wag rbcl

layaneeansuazmalulag inInendusvdgasug il dunewdies Jamingsnugionil 84100

IFaculty of Science and Technology, Sutatthani Rajabhat University, Muang District, Sutatthani Province 84100
Ziinuimsiuiioudnsi 4 (qanugiond) Suneiles Samingsrug fonil 84000

The Office of Protected Area Management 4 (Suratthani), Muang District, Sutatthani Province 84000
SAugAaUmanikayIng1rans tnIngnauinunsians sneiiuneuay Jamiauaslgy 73140

*Faculty of Liberal Arts and Science, Kasetsart University, Kamphaeng Saen District, Nakhon Pathom Province 73140
*corresponding author e-mail: faassnps@ku.ac.th

Received: 24 July 2024; Revised: 4 November 2024; Accepted: 7 November 2024

DOI: https://doi.org/10.14456/(sej.2024.31

409



Life Sciences and Environment Journal 2024; 25(2): 409-426

Yo uTEuATuss 10uma 2 Ussrnsmnmdiansidelusunsy ClustalX £d A eudnegs Tnsuion
fu matk fenwiuusvesdiuilandlolnd neluviiaegd 0.00-0.40 Femitanuiunssewing
siavoadiouniindu q fieglutae 0.46-0.53 @by tbel nuauiuwUsvesduTndlnd
aelusiineg 0.00 uarsewineiind 0.72-0.78 Aufuisagulddudiiogiefivaniis 2
Usznnsaefiduginouanssiulunanednuagmauddalisnnwediazueniduauagming
V199UNTUITIU (taxa) @BAARBITUNANITIATITRANLLUSHUYRIAUTIndlelndvosdy

matK wagdu rbcl 581319 2 Ussyinsinuiiasuinninilemeuiuiisusinauluanaiediv

AdARy: N3TuUN wesemIneluana eudsuss Bu matk Bu rbel

Abstract

This study aimed to investigate the taxonomic status of Impatiens sirindhorniae
Triboun & Suksathan from two populations including: plants from limestone hills, Plai
Phraya District, Krabi Province, which is type locality, and plants from Ratchaprapha Dam,
Suratthani Province by morphological and biomolecular data. From the morphological
study, it was found that plants from both populations had many different characteristics
such as leaf shape, leaf tip, leaf base, leaf edge, flower color, and stem color. Plant
specimens from Suratthani Province was higher variation in characteristics than plant
specimens from Krabi Province. Whereas reproductive parts, such as the shape of pistil and
stamen, ovary, pollen, pods, and seeds of those specimens from the two populations
were very similar. The results of the molecular biology study using molecular markers
found that the similarity of the nucleotide sequences using the ClustalX program of the
matK gene and the rbcl gene of /. sirindhorniae of both populations was quite high. The
matK gene region having the within-species nucleotide sequence variation is 0.00-0.40,
which is lower than the inter-species variation of other Impatiens species in the range of
0.46-0.53. For the rbcL gene, the nucleotide sequence variation was 0.00 within species
and 0.72-0.78 between species. Therefore, it can be concluded that although the plant
from the two populations has different morphology in many characteristics, they are not

enough to classify them into different taxonomic units (taxa). This is consistent with the
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results of the analysis of the nucleotide sequence variation of the matK and rbcl genes.

The variation between the 2 populations was lower than other Impatiens species.

Keywords: classification, DNA marker, Impatiens sirindhorniae, matK Gene, rbcL Gene
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USunauwaulsleefiu @adnsu/ans) = (Ax MW x DF x 103 ) / (€ x 1)
Toedl A = (A520 nm - A700 nm) pH 1.0 -(A520 nm - A700 nm) pH 4.5

MW = 499.2 ¢/mol (ﬁmﬁﬂimaqamaq Cyanidin-3-glucoside)

v
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103 = Factor for conversion from g to mg
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rbcL Tuiieudsussunaziiteg9nuddldinefind ulaeldlusunsy ClustalX wagimsien
PdNUs ST Imnsiaen1sas L lkansnuduiusn1dliaunis (Phylogenetic tree)
A2875 Unweighted Pair Group Method with Arithmetic Mean (UPGMA) Tngldilusiunss MEGA 5.0

Figure 1 Impatiens sirindhorniae in natural habitat in the study area of Ratchaprapa
Damm, Surat Thani Province (a—g) and Krabi Province (h), a. the white dots are

the areas where the samples were taken. Scale = 5 cm.

Nan133dY
1. MsAneranyaendugIuIne,

1.1 91nwadsaluseu 1 U wulndrwiudsesnsiisudsussusnguinlugis
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fiflaradugaduindean (Wssna 90 own) fudagemnszdudmaa 15 wes 89 130 wes
(0198 150 wmsluvieiiud) lneifeudsussiniaigesluuinadeladuaunadanmusos
wenupmasiiurnddiemumunvesiufuiiossnmvi sl edureTanian fsnmdl 1 (Figure 1)
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\ieudTussnnideusauUsen 2.451u351 fenuuusiuge Tuvasidnuasnsdugine,
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o v a

yosi0g s udiussan 2.n550 Aoutand Tnsfegan 2.q451ug5501 fddudvnega
(stramineous) dufiudiussan a.nsed fdwudiTond (dark green) drudnwairguinly
wuiaegsn ag51ugisnl Uity 3 wou Iiun UlY 5 uaggunaw fanmdl 2ac (Figure
2a-0) duniieudiussann .ns5¢0 Tluguieidla fanmil 2d (Figure 2d) deralvigusnsvestans
Tunaggniluveafioudiussnn a.q51ug3 51l fanuvarnvaneniiisudiussan 2.n5ed
wudefudnuasveUluiinuinieudiussan 1asugiond fdnwasveulu 2 uwu Ae Feudsy

=

WaETNINA AN 2a-c (Figure 2a—c) d@nmeuluisudsussann 2.n5e0 J9ndnvinenia (Figure 2d)
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— &
Figure 2 Leaves shape and flower color shade of Impatiens sirindhorniae;

a. ovate, b. orbicular, c. elliptic and d. subcordate. Scale = 2 cm.

wennillureafigudiusian 2.q91ug 3511 (eniulugunay) danugnuinnitly

o w a

Wieudsussan a.nsed sgaldeddynisadinanueedu 99% dwanunitmuitlusule

S o w

wazlugunauan 2.85199 3514 darundrsnnidttuuiilann 2.n5ed egralidudAgna
anRnANuaesiy 99% wardmudnitluveailsudiussann 2891wyl e 3 JUsslanmn

'
o W aaa

nMTluBuasusTIn 2.0550 egsiltudAgmaianaudetu 99% A5 1 (Table 1)

Table 1 Width, length, and thickness of all 4 types of Impatiens sirindhorniae \eaves.

Leaves shape Width (cm) Length (cm) Thickness (cm) Source
Ovate 4.38+0.08° 6.45+0.03° 0.24+0.01° Surat Thani Province
Elliptic 3.51+0.06° 6.74+0.13° 0.23+0.01° Surat Thani Province
Orbicular 4.36+0.05° 3.90+0.08° 0.19+0.00° Surat Thani Province
Cordate 2.81+0.06¢ 4.19+0.08° 0.08+0.00¢ Krabi Province
F—test o *x *x
CV. (%) 18.29 26.40 39.89

Remark Means + standard deviation followed by different letters in the same column
denote significant differences at P<0.01 as determined by LSD ** = significant.
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|
1.3 dnwaenaduguinereinannuItnenieudsussiandunanwansiieiu
4 & fio Awuydy dvuyseu vreuway uaz dun Al leg (Fisure le-g) lnenduiundung
Jeudsussan A.032d Lanzaendvuyeeu fawnmi th (Figure 1h) assmuAusseely

FeUNsAUNURYYalual (Suksathan & Triboun, 2009) WagnuitnendyunituLaznend

A o w aaad

yuyeauvunlngnitnendviuazdvitenvuyedaidedidynisaiinainudedu 95%

I3
o

aglsfinnu linupruuandwesmnanenluiieudussiia 2 Ussnnns dwarwenesituaen
nuImendvnilinugnvesniunenuiniigaedeildedAynisadiananuitedy 95%
(56.86+4.32 fiafiiuns) sosasunAonandvungoy ¥unidy waz 8v139u9NY AUE1AY

§1mn37197 2 (Table 2)

Table 2 Size of Impatiens sirindhorniae flower and Anthocyanin content.

Floral color Petal width Petal length Floral stalk Anthocyanin content Source
(mm) (mm) (mm) (Mg / dry weight)
Dark purple  37.42+0.98* 44.34+0.89° 32.23+1.02° 11.68+0.662 Surat Thani Province
Light purple  37.81+1.03* 43.21+1.06* 39.18+1.05° 5.62+0.14° Surat Thani Province
4.67+0.00° Krabi Province
Purplish white 29.44+0.28° 31.39+0.37° 30.99+1.46¢ 1.50+0.34¢ Surat Thani Province
White 32.46+0.70° 32.46+1.06° 56.86+4.322 0.33+0.09¢ Surat Thani Province
F-test * * *
CV. (%) 13.32 16.86 25.13

Remark Means + standard deviation followed by different letters in the same column

denote significant differences at P<0.05 as determined by LSD * = significant.

1.4 mdeluasilidsladnvunuinludnvazdu 9 lnsanzanvuzilneates

[

funsduiug iWesnniudnuagddgldlunmsduunlinvesiiy 017 jUsvennasinele
wnasunad] S99 wey Hn wasda Tnenudnfleudiussanii 2 iunfidnvazmaniadnend i

Fanndl 3 (Figure 3)
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o oloe 3T

Figure 3 Some characteristics of the reproductive parts of Impatiens sirindhorniae,
a. pistil, b. stamen, c. x-section of ovary, d. pollen, e. fruit, and f. seed.

Scale a. & b. =1 mm, c. &f. = 0.5 mm.

2. AnwAnumannuatemsugnIsudelAieneAule

2.1 msafinfduelagliynaindidue GeneET Genomic DNA Purification Kit
wuhAdueiataldfennuuiaviuesiidue A260/280 ogluras 1.40-1.80 wazainmsLiia
Umnaduiiuedeuisengnlenodiuosannglnawesiideusumiziudu matk way
Bu rbcl. wuhiivundufiduieyssan 800 dua uag 750 diua MU

2.2 ANANITIATIEREIRUTIAaLelnAA283T Sequencing NUINATBIEAU
Thedlolndiledlasanlnunsy (Chromatogram) Aifinaunwd wazlsifidyanusuniu diuna
mMsleneiauiouresdfuihalelndvesiu matk uazdu el voafipuasussannii 2
Uszrnsmelusunsu ClustalX wuiranduihndlelndvesdusisnaniininuvileunoudiagaus
finuuansvesdduiindlelndegiraantosdiy

2.3 MIAnANUFURUSIBITALINTVRITU matK wagdu rbcl Tuiieudsuss
yau 2 fudifuifisuinsu 9 Inen158319 Phylogenetic tree aalusunsy MEGA 5.0 WU
\isuasussianuduiussuifieusda Impatiens inaperta H.Perrier snnnindieusiadu 9

faSowaz 82 fanmil 4 (Fieure 4)
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IS Elliptic + Light purple  Surat Thani province
IS Orbicular + Light purple Surat Thani province
IS Elliptic + Dark purple  Surat Thani province
90% IS Orbicular + Dark purple Surat Thani province
IS Ovate + Light purple  Surat Thani province
90% IS Elliptic + Purplish white Surat Thani province

IS Ovate + Dark purple  Surat Thani province
82%

o — IS Cordate + Light purple Krabi province

IS Ovate + White Surat Thani province

I. inaperta

I. flanaganae
I. columbaria
I rubrostriata

I. campanulate

99%
I. congolensis

I. glandulifera
I. capensis

I uliginosa

I. parviflora

Figure 4 Phylogenetic tree derived from analyses of matK sequence data from 9

samples of Impatiens sirindhorniae, and 10 outgroup representatives.

2.4 MIWATIIANULUTHUNISTUGNTIU (Pairwise aligment) WuI1uUTIMEY
matK fanudunusvesdriuiandlolndmelusinegi 0.00-0.40 lneifioudiussan 2.n553
fenuuvsiuvesdrdiuiandlelndann 2515501 ogf 0.40 Fesndtanuiuudssening
yinveafiouviadu 9 fleglutae 0.46-053 Tuvaeiitu rocl fanufuuisvesdiuianalng

mﬂmﬁﬁmagjﬁ 0.00 LALSEWINVIANT 0.72-0.78 Fam157197 3 (Tabel 3)
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IS Elliptic + Light purple  Surat Thani province
IS Elliptic + Purplish white Surat Thani province
IS Elliptic + Dark purple  Surat Thani province
899% IS Ovate + Light purple  Surat Thani province
IS Orbicular + Light purple Surat Thani province

89% IS Orbicular + Dark purple Surat Thani province

IS Ovate + Dark purple  Surat Thani province
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Figure 5 Phylogenetic tree derived from analyses of rbclL sequence data from 9

samples of Impatiens sirindhorniae, and 10 outgroup representatives.
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Table 3 Nucleotide genetic divergence values among sequences of the matK gene of Impatiens spp. included in the phylogenetic analyses

with the MEGA 5.0 program.

1. 2. 3. 4. 5. 6. 1. 8. 9. 10. 11. 12. 13. 14. 15. 16. 17. 18. 19.
1. IS Elliptic + Light purple 0.00
2. 1S Orbicular + Light purple 0.00 0.00
3. 1S Elliptic + Purplish white 0.00 0.00 0.00
4. 1S Ovate + Dark purple 0.00 0.00 0.00 0.00
5. 1S Cordate + Light purple 0.40 0.40 0.40 0.40 0.00
6. 1S Ovate + White 0.36 0.36 0.36 0.36 0.36 0.00
7. 1S Elliptic + Dark purple 0.00 0.00 0.00 0.00 0.40 0.36 0.00
8. IS Orbicular + Dark purple 0.00 0.00 0.00 0.00 0.40 0.36 0.00 0.00
9. 1S Ovate + Light purple 0.00 0.00 0.00 0.00 0.40 0.36 0.00 0.00 0.00
10. /. uliginosa 0.50 0.50 0.50 0.50 0.48 0.50 0.50 0.50 0.50 0.00
11. I. rubrostriata 0.50 0.50 0.50 0.50 0.52 0.49 0.50 0.50 0.50 0.37 0.00
12. 1. parviflora 0.50 0.50 0.50 0.50 0.49 0.50 0.50 0.50 0.50 0.13 0.38 0.00
13. I inaperta 0.45 0.45 0.45 0.45 0.51 0.50 0.45 0.45 0.45 0.54 0.50 0.52 0.00
14. . glandulifera 0.50 0.50 0.50 0.50 0.51 0.49 0.50 0.50 0.50 0.42 0.46 0.28 0.51 0.00
15. I. flanaganae 0.47 0.47 0.47 0.47 0.48 0.48 0.47 0.47 0.47 0.38 0.30 0.33 0.50 0.37 0.00
16. I. congolensis 0.49 0.49 0.49 0.49 0.49 0.52 0.49 0.49 0.49 0.38 0.41 0.40 0.48 0.43 0.41 0.00
17. I. columbaria 0.48 0.48 0.48 0.48 0.47 0.48 0.48 0.48 0.48 0.36 0.28 0.39 0.51 0.43 0.17 0.39 0.00
18. I. capensis 0.51 0.51 0.51 0.51 0.53 0.50 0.51 0.51 0.51 0.34 0.39 0.37 0.50 0.41 0.37 0.39 0.35 0.00
19. I. campanulate 0.46 0.46 0.46 0.46 0.48 0.49 0.46 0.46 0.46 0.39 0.29 0.39 0.51 0.43 0.13 0.41 0.14 0.36 0.00
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Table 4 Nucleotide genetic divergence values among sequences of the rbcl gene of Impatiens spp. included in the phylogenetic analyses

with the MEGA 5.0 program.

1. 2. 3. 4. 5. 6. 1. 8. 9. 10. 11. 12. 13. 14. 15. 16. 17. 18. 19.
1. IS Elliptic + Light purple 0.00
2. 1S Orbicular + Light purple 0.00 0.00
3. 1S Elliptic + Purplish white 0.00 0.00 0.00
4. 1S Ovate + Dark purple 0.00 0.00 0.00 0.00
5. 1S Cordate + Light purple 0.00 0.00 0.00 0.00 0.00
6. 1S Ovate + White 0.00 0.00 0.00 0.00 0.00 0.00
7. 1S Elliptic + Dark purple 0.00 0.00 0.00 0.00 0.00 0.00 0.00
8. IS Orbicular + Dark purple 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
9. 1S Ovate + Light purple 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
10. /. uliginosa 0.78 0.78 0.78 0.78 0.78 0.78 0.78 0.78 0.78 0.00
11. I. rubrostriata 0.76 0.76 0.76 0.76 0.76 0.76 0.76 0.76 0.76 0.53 0.00
12. 1. parviflora 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.18 0.53 0.00
13. I inaperta 0.74 0.74 0.74 0.74 0.74 0.74 0.74 0.74 0.74 0.74 0.69 0.74 0.00
14. . glandulifera 0.73 0.73 0.73 0.73 0.73 0.73 0.73 0.73 0.73 0.61 0.63 0.43 0.72 0.00
15. I. flanaganae 0.76 0.76 0.76 0.76 0.76 0.76 0.76 0.76 0.76 0.53 0.44 0.43 0.70 0.53 0.00
16. I. congolensis 0.74 0.74 0.74 0.74 0.74 0.74 0.74 0.74 0.74 0.58 0.58 0.6 0.71 0.62 0.60 0.00
17. I. columbaria 0.76 0.76 0.76 0.76 0.76 0.76 0.76 0.76 0.76 0.52 0.43 0.53 0.70 0.61 0.20 0.58 0.00
18. I. capensis 0.74 0.74 0.74 0.74 0.74 0.74 0.74 0.74 0.74 0.51 0.54 0.54 0.72 0.62 0.52 0.57 0.50 0.00
19. I. campanulate 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.51 0.45 0.52 0.71 0.60 0.19 0.60 0.20 0.50 0.00
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