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Addey: Taslales, fivfiufen, fvaslng, fivvnenn, fvlndgayiug
uNAngan1wDINg e (Abstract)

Medicinal endemic rare and threatened plants are attractive to both local and
foreign collector. Over collection from natural resources and global climate change and also
deforestation for road development and land use demands are causing the extinction of
some species and loss of genetic diversity, intensive study and conservation of available
species are needed for sustainable use and resource management. This research project
aims to study cytogenetic Identification of medicinal endemic rare and threatened plants of
5 species from 4 Families in Thailand. Those are Buchanania siamensis Mig.
(ANACARDIACEAE), Impatiens kerriae Craib (BALSAMINACEAE), Bauhinia strychnifolia Craib
(LEGUMINOSAE), Hedychium longicornutum Griff. ex Baker and Kaempferia larsenii Sirirugsa
(ZINGIBERACEAE). Plant materials of each species used in this study were from living plants
collection from wild habitats in various parts of Thailand. Chromosome preparations were
made from young root of seedling or young shoot or buds for mitotic analysis and young
inflorescences for meiotic figures. The mitotic chromosomes were prepared by Feulgen
squash and/or protoplast dropping method. Meiotic chromosomes were prepared using
aceto-carmine smear technique. The chromosomes have been examined under 1,000 x
magnifications in Olympus BX50 light microscope. Well spread mitotic metaphases and
various stages of meiotic pairing were photographed. The results reveal that cytogenetic
based identification as meiotic figure of 4 species and chromosome number of 3 species are
reported for the first time: Bu. siamensis Miq. (111l: 2n=22), |. kerriae Craib (18Il: 2n=36), B.
strychnifolia Craib (13Il: 2n=26) and k. larsenii Sirirugsa (11l). On the other hand; H.
longicornutum and K. larsenii Sirirugsa have 2n = 34 and 2n = 22 respectively which
resemble to those of previous study. It was not found chromosomal variation in a species
from geographic difference. Chromosome pairing and chromosome number of Bu. siamensis
and K. larsenii Sirirugsa are similar as 11l and 2n=22 but their sizes are different. Moreover,
calcium oxalate crystals of druse and raphide are found in pollen mother cell of Bu.
siamensis and [. kerriae, respectively. A large amount of oil droplet is also commonly in
microsporocyte of . kerriae. Crystals and oil droplet are cellular identification of these two
species. More interesting is that oil droplet may be bioactive compound which need further
study. Meiotic figures are not only useful for chromosome number investigation but also for
fertility, fruit, seed and progeny productions, hybrid or wild species indication which will be
supported to conservation strategy and plant resource management. Almost species studied
except H. longicornutum show chromosome pairing in bivalent. These indicate that B.
strychnifolia, Bu. siamensis, | .kerriae and K. larsenii are wild species with high fertility and
productivity. They are endemic rare and/or threatened species according to their habitats

which may particularly narrow ecological niches, small distributional ranges and also close
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inbreeding. Hence plant propagation conservation and improvement are needed for
sustainable use. Chromosome number and meiotic figure of each species are used as cell
identification which is very useful for plant species protection and identification genome
analysis plant improvement phylogeny and conservation. This will be practical for

environmental policy and sustainable management of natural resources.

Key words: chromosome, endemic plant, medicinal plant, rare plant, threatend plant
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1. UNUI

Hagtufimsdaasulvldnansamiaulnslunmsiniulse Wonaunuguwuiagiu Wuns
anmsthennisUssma  wasiusegldlituriesiuliinnfigavindululy  Taedeiduans:
wisnd Tehenieglusiisusnlu sgonmsldeanayulvsludyBomdnuiend w.a.2554 $1u
247 il waalmmauamqwqﬂwmammumu uonniunud fayulnssseinfidondemiioutu
wiflassnanuandsiududnauinniliimsduaulumsifivayulnsmveduainlfusslonids
g1ufianaldenniuslaale AuzfIsedstiuunmnudniiazyinnsfinuiendnualsziuiwadue ity
anulns fivons fvdudeuasiinlndgayiuguessemele Wovielunsszydediv wandudoya
lndnwalvesfiviligrsdsunsuniewuareyindiugnssuiiy  (Hudeyaildlunsusudgaiugive
WeriiuUiinusandn waziiielilddeyafigndesmundnmgnumans fduaduganmingiuiieiios
Ul duiivasegivldogadansgiuaina Faanfuvszlovilunsdanisuazansuleuiens
fimunslivinensuardandonsgiedsbu laevinmsideimiuanziniseiogneldummunuiss
londnualsziuiead uarluiana vesiivayulnsfivemnsfiviufionasinlndgaiuduosemelne

nMsAnwlenanwalsEAULas (cytogenetic based identification) vilalae@nuilasiules

.

U

FerpaAnwaINlaeNniauULaatY Wy Yatseen Yaiesin vendeu lugau visenansou
Anwdiuan  dnwair  visenisduguedasiuley  AuediuingUsrasduasBudiuivihunAnw
Feunansnydudiuiulasluley  (chromosome number) uag/M3e  dnuyENIITURUDS
Taslulan (meiotic figure) wsanAslolnd (karyotype) wiofnw18luumI1835 Flow cytometry Wa
=2 < v i A A < v Y ¢ I

nsAnwasiludeyanldlumsszydeny  waziludeyaendnualvesiivildansdddunisunleay
aySnuiugnssuity  USuugeiudileiiunandsuanduingiuifiinnsgiuaina  waneduiiusuas
TIMUINTTENINNY NMIFANNEN1IEEWMINGOU MaDAIUNNSTANWILUAIUBY 9

2. NISNUNIUITITUNTTUTNEIVD9

Ussnalngfulssmaluniou Sellanuvarnvatsnisdanmlaeargiudivsiuauann
Usgsnasinhaeiiusiivlaidesndn 15,000 viia dddutagtuiimsdunuiiveialndveslanainiilu
vansdminvesUsinalneegetnsiaiiles vuriifinisiasunlaegunniveannglaniou ms
yngnvhatedn mathminensuldegalirmilafsaugundsasnseusng viliunasendevasiisgn
yhanegwianios uaziivdiuusnnegluannelndgaiug  ludwnuduiifionaswiniidaswaa
megasvaesindilalaiinisfinundde fussnamsit amsiaiediludssmanioudng
vﬁ’wLﬁuﬁialﬂiué’miﬂﬁLﬁuagﬂummzﬁ fiwogation 60,000 ¥in (Uszanm 1/4 vessunufiasislan)
a13azayiugniegly 50 U remth (Hamann, 1988)
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enslduselovdegnuvinsaasdiliiinsseyeinenmanseggndewuvanngnumans g
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Payurrntudalifnismeunsannues Useday (Wi, AUNITEUALES kavANy, 2554)

winmsfnwiendnwainamadiugeanfiivdanudfalunsseyToiy e
auysaiiug uazdudoyaendnuaivesiiviilidnsd dumsuntoazeysndiugnssuiis Wuteyad
THlunmsusuUssiusimiloiumandnuasduingiuiifinasgiuana  mansduiusuayifauinis
sewineiy Msfnmuanmzdunnden warnmsinwluandy o lnswmznsmiuwmiedy way
\ATe N INEIaTug NI winsfnwendnuainwaaiugeansivlussinalnedlyl
wnsvanswazinmsTusramsanelaslulaiivluusanalne SR aus® we. 2548 lu Report on
chromosome number of plants in Thailand (Soontornchainaksaeng, 2005) ﬂmzﬁ%ﬁﬁﬁdﬁﬁ
wnANMARTIgiMIsAnyitesudunueinideiegmeliunumiisoiendnuaissiuivad  uas
Tuanavesiivayulnsiivemnsivdudomasivlndgayiudvensemdlne  ilelsilddouaignies
pamdnwgnumand Nauafuaunmingfufivfasiliduivnasusialdognfinnssiuaina Seae
Judselonllunmsdanisuagsnaleviemsimunnsliminensuardanndesesedsiy

fumind@nviduismenuagidnenmduiuessgia 5 wda Tud  suulve
(Buchanania siamensis Miq.) 13f ANACARDIACEAE 1isuuneas (Impatiens kerriae Craib) 236
BALSAMINACEAE w8u (Bauhinia strychnifolia Craib) 23 LEGUMINOSAE U‘maau (Hedychium
longicornutum Griff. ex Baker) waztUs12357@ (Kaempferia larsenii Sirirugsa) 296 ZINGIBERACEAE
WU InsAnwdnuulasiuleuainlatesinunneu 2 ¥ilnse Yaiew (2n = 34: Eksomtramage et
al, 2002) uawlUs1e3I@ (2n =22: Saensouk, & Saensouk, 2004) uazlinudWgfnw1 meiotic
figure 1fouTie 5 ¥in

3. 52 U8UATAIUN1SIFY

3.1 dsauasdududeyafivayulns  fvdufes fiemen  wasiinlndgaiugesntiu
fegnafivayulng fivmein flndgaiug wasiviufewesusamalne 5 wialdun suulve e
vins vy Yaieu wazsend@ (msedl 1) wieudulasenisiiegaeldununuisoiendnual
fugnssusyRuadfivayulng fvduden fivmen wasiinlndgaiuguesuszmelve Taifunon
gou mgou 910 uaz/Besundvesfivildlunisinuihuugnliinedvngnuenans A
Inenmans uvinerdouiing Wednwiendnualsziuwadiemaiiamaraditugmans

3.2 Anwilashilanndadeiimduvsadviny denadulassen varesn senseu
lugeu wienendou AnwidIuau anway visensduguediasiulannnwadlulasavesislaivie
wadrdinisey JuegiuingusrasduasiudufiviiinmAnudd

321 nsAnwlasiulenlunisuvageauuulilndasnieds  Feulgen  squash
(Soontornchainaksaeng & Jenjittikul, 2010)
1) Wwaiesn vendeu wienmieseuvesfivuildluansazaiedui para-
dichlorobenzene (PCB) uaz/vi3e ice-water flgaumindl 4°C Wunan 4-27 Falus Jufuriinvesity
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2) §hesinanaisazareluds 1 uwyluansayate acetic alcohol agnatiog
2 Fluadiulin gamall 4°C aundnazyininsfing

)

3) tfudufiutluansazans 1 N HCL flgamgdl 60°C uu 8-12 il duey
Aurunvesfivuaysyeviattunsiiulu acetic alcohol

4) daanizUaiesin vissldenanivdiusen 1suudlan weed aceto-
orcein B tudiTFeUa1eUnAU Unsensyanlnalas wwnziung fevaieiuee Fuddiuiuie
NITAYTU

5) thalasfidelunwsendesganssmi deguiwadiifasiulennszane

% L2

AmeLaUEIngiaIveIey 100x

6) AATIRHAMINITHIUTIMIULAEANYITEadunduY vodlaslulaupgi
Hovwlinag 10 wad

322  nmsanwilasiulenlunisuiasaduuulungasneds  Protoplast  dropping

(Anamthawat-Jonsson, 2003)

1) theendeu Seniaseuvasiivulaly ice-water Wuian 24-29 F3lug
Fuiuwiinvosity

2) dhegearsenieanaisazanglude 1 wnyluasazany acetic alcohol
og1stion 2 Faluafulin oamgll 4°C aundragshmsan

3) thoeansondenudluthndusgnetios 30 undl antuetudiuiivadly
enzyme mixture 881308 4 Falus

4) %?]J%uﬁ’mﬁsﬁﬁ’aEJ‘LJ@’]EJTJL‘LJG]LLE%Q@LQW’]BG’]%%@’]EJ N589678 membrane
ﬁﬁmmmaqg 42 lulasiung

5) wansazany 75 mM KCl fislifigamafivies 5-10 wnd

6) Yusheia3as centrifuge fmeANIET 7,000 rpm 1uan 5 Wil

7) wduveanadlais azany pellet #ae fixative wadlidndu A3
Uszana 5-10 W19l

8) ¥i19n 40 6) — 7) 2-3 A%s

9) avanuauinnazneu (pellet) fe fixative TuuSunadimuzan fiulilu
ALiuIuNINREyNISANY)

10) w3sualadifiefnuwiendnualseiuwadiuioniude 3.2.1

3.2.3 mifinwnisduegraslaslulannwadlulasaleaslsleviaieds Propiono -
carmine smear (Soontornchainaksaeng et al., 2003)
1) iiunendeu wiluansazans Carmoy’s solution 1Hurian 24-48 lus
2) &rmonseudng 70% alcohol 2-3 A%y uduiusnwlu 70% alcohol
gauuQil 4°C UNINRINIANY
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3) Wolawzduisanavualad nend aceto-carmine thalasriuasline
Fou wBTususmeUInAu UndmenszanUaalad wanuns Mmedateiuae Fudduiuimenseany

a) thaladfwiosluAnwisendesqganssen  deguiwadiiinsdugues
lastulautnau meaudingidarene 100x

5 AnsgviiamenstuiuinLazinyurmsiuavedasluley  egratey
wipag 10 wad

a A A v & A A ¢
A15197 1 Yo @n1un Larn1siauselevuvansntylun1sAnY

FoIneneans Folne A07UN N nstdUselavd
29 Noven | Aulndgaywug | Refuden
Buchanania siamensis Miq. suulvy v v a;gui‘wa 819119
uazlduseau
ANACARDIACEAE
Impatiens kerriae Craib WY UUI v 4 ldUseeiu
A5
BALSAMINACEAE
Bauhinia strychnifolia Craib | wfu v v aaguiwa, 91113
uazlduszau
LEGUMINOSAE-
CAESALPINIOIDEAE
Hedlychium longicornutum | Upifiau v v ayulnsuagld
Griff. ex Baker Useau
ZINGIBERACEAE
Kaempferia larsenii Sirirugsa | 131357 v v v a;gulm 91119
uazlduszau
ZINGIBERACEAE
33 AnwnenanualiugnsIusEAuwad Fenunanisfnyidudiviulasiuley

(chromosome number) uag/M3e dnwarnsiuAvedlasiuley (meiotic figure)
3.4 WEWNIHANIANYILAENITINENU WasRTUINANUNTIN ANy ANy TILET
3.5 WHEWNIANIEYNTUIIMAULATINTGT 1
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4. WAaN15Y

HaN1sANwILeNanualwadued suulve Weuues v uawes Yaiou wasiusesd

=

aulilumns199 2 uaggun 1 - 5U9 5 wenandl Tuwadiilinsyvesuulyenundnieaetoan)

Y Y Y

@9 (U7 6) 3Unenldl (druse) wagiflounnsansnundnguidiu (raphide) wasnenusiudsunamnndy

onanvaligaaiaisaeswin wazveatnsiulumasniaenaeaunauweang anadlselomilug

= = = |
ayulng F9pasiinnsAnmsialyl

a = = s o = =
M1919N 2 Naﬂ']iﬂﬂ‘lﬁ'ﬂﬂiiﬂi“ﬁﬂ‘ﬂ@ﬂ ﬁu‘lﬂﬂf‘ﬂ LNYUUINATT VYU q@lﬁl@u LaglUs1e9A

1A aa1unIn/ wnssfiiv | endnualiad
FoIneneans nstduselavd (AI9/8108) | 2n | meiotic
Folne figure
ANACARDIACEAE wen, Buifiey/ Souldn 22
Buchanania siamensis Miq. aigulws, leiUseau ?ﬁu‘w% 22 111
suulye** 9UATIYsNH 22
BALSAMINACEAE wen,  Indagiug/ | Wedwl/
Impatiens kerriae Craib ldUszeu -POYDNUN 36 18Il
LABUUNGANG | Fexx ARELTENNTY | 36 18l
LEGUMINOSAE Tndgapiug, Auded | nwdus 26 | 13l
Bauhinia strychnifolia Craib ayulng, g, | y3sug 26 13ll
Vg Uszhiu QUATIYE 26 13l
ZINGIBERACEAE wen,  Indagiud/ | ussna/
Hedychium longicornutum Griff. ex | ayulns, liUseau - gAvu 34 *
Baker - ?ﬂ,mﬂﬂﬁ 34 *
Unthau
ZINGIBERACEAE wen,  Indgaiug, | auasvsil/
Kaempferia larsenii Sirirugsa 514@83/ —ﬁyaﬁ\‘immi 22
wWe1z91d ayulng, lduseau Tvadey 22 1111
NUBLW) * WypanAaNtaguIN

xx wundnuAaguuATuatunsUnenly (druse) Tuwadnuinsay

xx nurAnuwAATENASUBIATUAN (druse) Tuwadrindaisey

Hex wunentu (oil droplet) luwadidinsny

2n nueds Pwilasiulenluwadsnenie

Meiotic figure vianefiansiuavedaslulay
[ 1804 bivalent




