1 3 S

Forsoainmiinug TassafunnuuanuasneiugAssUvouFoRus
u A a4
dnuiioslne

3 Y A

L w2 i

Pieyan Innemaasymiocia (hyasmaas) Ayl

=4 - a ¢ ¢

anzAsTIMInIauinsiinug ALAT. LU QPEINEY  USYTIUNTTUATS

57.05. Auatid $19m ATTUAT
UNAnLe

U

o aF e. L o Y
ATUNAINKAWNIIRU AT SN AU Rwdle Inelinnudidguis fesen
1 ¥ ar é o ar
Uszmealnesgluundeguinasaiumainmatsmeiugnssuvesdn Fdnumzurdnuas
{ = o [ w o 3
o1fufidesmsnsolianusuiiululnssmsdfudisiugdninelueuiaa wennmiunau
ar as ¥ w o o a o
wannaten1aiugassuvesdiuiiudiafefidse Tosiludumaihiudunldlgnly
¥ ' ]
#uf ldmwsodgaiuidfudiavdesiugadolnll nfemaiiugassuunldlunmsia
anuvanvateluszaunlauionan uTUITIAZANWTINIEINMITLINAY0I LT ALAY
1 o -4 '
unas nazds llminiuanud leituguberdulasswednmumansaivnielulsznnsuas
* i a 4 Qs ) 1 W o o w o w o
sz halszmnsveuderuidniudesduiiumisssdadulslunsdanisoysniiug lu
N (in sifu conservation) WA HONNOIDY (ex situ conservation)
mMsnaaesfidsiiinglszasmimelsadiununanatenaiugnssumaludsseins
' LY} ar o’-g oy b= ) =i ar
wazsernnlsgansvestaiuiiuiios uasn/Souiouanunannmen RSN sUYeY
I ar n‘d{ A = ty a o ar 1 Y a Yo LY J ) o dad
fringiuiissnunafesiudenuuazaisiosdu Tasldiugdinuiiewnziviesiiive
P=1 Y- | - A A d v 9 © ar U w ¢ = = ] 1
milouin fie devell Musausmen 5 nyfudiau 22 dredwut naaesiimadandiy’ls
o a o v [ ‘
amzINAsaas ymInndodoaina wiuihi 3 msnaass Ao gaudimassslunszois g
Hunaaeslunszons uazggriunasesluuiles Tasmaneasslunsearsumumsnaaeuy
Ed
Completely randomized design (CRD) 31121 3 %1 uagn13naass luwilasinununisnanes
b3 [
1LY randomized completed block design (RCB) $1u2u 2 41 dnwazhidlumsilszidiunn

s A d @ oV a < W =
ﬂﬁ'lﬂﬂﬂ']ﬂﬂ'mwuﬁ‘ﬂiﬁn flo ﬂﬂEmﬁlﬂJﬂﬂwuﬁ‘Whlﬂ%’]ﬂlﬂ}JﬂSﬂi H']L‘l]ﬁﬂil"lﬂﬂ“ﬂlla'.lﬂﬁgllfu



dnvazmaduginsuasadsinnFuiadudopasnqunmuasfovasmalSue as
dnyagiithezidurlss Towd Ao Usmasiquaniunda simsaarowdatrnlums uas
anwannsalumssenvesndendafiufion dumsdsziivanunainvaisneiugnssuly
sevTungaerdemsinsmeiuiaiduedromadianioanuioTuiana High Annealing
Temperature-Random Amplified Polymorphic DNA (HAT-RAPD) Taol¥ Insiesues University
of British Columbia (JBC) uuuq'm‘imm 4 lwses
Uszdiuanunmnnmenisiusassumelunazszniedszssns Taoldadwiinam
HAINUTIYYDS Shannon’ s index (#) TuMsAvITANANUMAIIHAIENNAUTATTUTBIBILIE
YR Feen B g waasndanunmnnawmelulssensge daudnraznysiia
Ansonlavldaunie (mean) ﬁqurﬁuamummjm (sd) MdulszAnsanuulslsan (cv,
%) HAMIAATIENANVUUTUTIU (analysis of variance) uazdoyaluszduTuagariu
Annzdmanuduiusszniedioi19iug a5 cluster analysis R2e Tsunsy POPGENE Ty
MIfIUAIEIEH1eTEn WU NI (genetic distance) A ATzBH 9T IR UE AT

# 1419519 UPGMA dendrogram oo Talsunsu MEGA 2

¥
=

a d Ay @ ¥ oA o o o ' o  da
dnvaziwdan1dninuasnsvssdnderelifiuiu 22 fredr9Wufil Jaay
2 ' 1 = = d ad w -] °y o o
narnuannvlunazsenhalszyins wu dolfenuia Seduman imiin 100 wia
¥ a t t [ = =
AMNATI ALY Am U taggUade ud linoludnuassiadias Tnedvila
< &
fesiudradmimua
dnvagnugua i Wiianuvaiavatenielunazsznindsznnsvosdhaileved
& as i w oM ar d.qy 1 qy -y a A o4
N9 22 009Uy Ao anvazdauly juiwauly §1dss uasdnfusesnen uaziinnw

=4

nmovanfisudndesludnyasduduly dmuly Syl §de ddede’ly Fveanasiuiiv &
soanan uazdveaniadn uanuinaludnuaemsiinednuaznsene melulsgrnsiif
AIUMAIAMANVBIENBaZN HgMA ANNTiA AD HEC 10 (' = 5.4572) 5898911 #i9 MLC 1
H' = 4.1287) dawmbszannsifaumainnatevesdnsaznnamnaelulszansios
‘ﬁtm fim HEC 6 (7' = 1.6575) laswuludnunzmsinudiafisednuazifio
dnuasmarTine wud Sanumamuaisnainiety wngsswiaalsganns daf
AIMIANANTENNnggndas Asinuasinuhlinnuumnraisniige fie eweensa
Tﬂ&ﬂﬁs‘ﬁﬂiﬁ’}uclﬁi}l:ﬁﬂQﬂﬂgﬂuﬁﬂ’!gﬂﬂﬂ‘i')ﬁmﬁUé"mﬁi 95.1 — 100.2 Jundssen sntiu
dUsgrnsiimnnduda 2 dszans fie MLC 1uaz MLC 2 fifeweensrannn

isznnsdurlssinm 1 dlad meluilszmnsfinuanuvannalsvesegesnsrsnniiga



fis MLC 2 dhulszrniflgnaguds wu 6 dszamnasidh lieennoniinilgnuiu 5 Wew uas
wundulu 16 dszmnshids hisenaenilalgmnu s Weundlivnduiiannsosensaald
nanmlgn 2 -3 ideu
e =] a W a1 ﬂ ; ¢
usnNNLsIRUNUANUHMNHaENaRUgnI s Iudnsas Adeziul sy Towsd
) [~ o ’ t 4 = =
snusmmanlundadnindes wud Uduntiv 12.4 ppm - 15.8 ppm. FalSmaswmialy
o o o ¥ ' ar a =
wiadndesiinuluszsnsimuaiiganidaiuguiuly fe v1ieenusd 105 (13
aF ar J Q a -4 ﬂ'. ar
ppm) UBZFOUIM 1 (112 ppm) uazdeganidniugiuiiosnzimTssdedune TolileTaz
1) 1 4 a4 i
(10.9 ppm) UAZ11OAN (11.7 ppm) usirfount IR 68144 (17.5 ppm) FuiluiuguSvuiouns
Vs gminlumdadindesge
3 o ' 2 o ¢ o ' g o
mmsameid lusrveunaad wu 20 dszansiiamsaalsdaludsveaniadn
1 ar 4 o ' ] [ . qy o ar ]
afluszdu 6 — 7 Fauudadreiidnuazdornjundennia B IMBundamenedy dau 2
o 1 a ar 1w £ o
tszmnnsiimaenummsamedaluasveandadnlusedu 1 -3 vy 6% o9 11% Fauuda
£ = o o3 ar 2 q 3o o ¥ L = A ra
TsglianvazudmdmnnisIidiundnisnedy uansiidfievefiduIngjiigainim

3 =
NITHIANA

&

1 ] ar ' a T Y] d 4
NTIDAVDINUD WU '1]5$iﬂﬂiﬁl’ﬂﬁﬂ’)ﬂU'NWH‘IiﬂfIﬂTNE]ﬂ‘UENHuﬂﬁﬁ\‘ﬁl'lﬂlﬂﬂlﬁﬂ?

o w ' w @ a Aste 1 979 A o oA o P o o
ual 17 ﬂ'JﬂfJ'qulz !lﬂ'l.lizslﬂﬂi'ﬂﬂuaﬁ'llﬂ'iElll‘l)"lﬂﬂf‘.!‘lﬂﬂs'l 6 IA0U UINEI 4 fIDUINUTS

A

] ¥
druaizmssenvesmisnduiuftaiisminnefieauaunsalunsegdwillduazend

L3

b4
= o o

o 1 w g -
Uiz Temimunsugin dufumsinudnuuemssenvomendufufsivesdnileveilil

4 3 i o T v d o 3 o
onsdeyniiisedudsrduauannsalumssenvesniendufuifivoaudazdedie

LY 4 o ar 4
Wug vazausaiuuuamslumsfinyuasVandela
¥ = ar s ar o o
daumsdszlivanunannaemeiugnsse iuszav Tuenasdensinsizrae
oy oot o 9t =y A ad o N
HustAduBAemaanToIL1e Tumna HAT-RAPD wuuou@duefiiiu polymorphic band
¥
11U mNA 90 1oy uazilu monomorphic band §1u2u 2 oy FlWansavenany
1 1 /ey & o e
uenamelunasenindssying 18danilsdnuas nolutsernsilnnurainvaisves
oA uedooiige Ao MLC 1 (= 0.0074) winfiga A HEC 10 (H= 0.2880) Loz
ar 1 L 3 1 1 ar 1 e é ﬂ,:
ansadanguddieveliooniflu 4 agu Hszozvisssnhaiugassurii 0.09 Feiis 4
o v
nauvesiiieveliigniausnasnaindriniuinlSoudou As d1mislni (SPR 1 uae
' VW ' PR ¢ 2 1 ¥
CNT 1) uagd1ath (OR 22) edadaen uanair lusweine 4 TnswesAguaniamusa

[ 3
i ldvenanuuandisszniededieiuidrfiinndnenil 188 uasansovenaam



' o = 1 g [ A o = [ 2 r et
UANANMISRUENS suTT e by wu BEC 10 Miwndszdiuluszdu Tuanail lufiaaw
upnealudnuznnunw udlaeRuiadueuanmaiy

4 = Qr o a4  aw
ledsziliuanunainnaienniugnssuawdnuaziuae AnyaznInunIn uaz
o  del oo 13 ] 1 [} ¥ v i
meRuiAlRue WUt Tanuuananszr gt Taefhudaedme @EC) dlumnyihwid
anunannawvedszyinsmelunyinuunniiqa (' = 1.9015 — 5.7452) seanaufie
nyjiuusiaIuil (MLC) (B = 2.5052 - 4.4149) daunyihudilanunannaivveslssnns
1 4
amelunyihudesfiga Ao dhunueust (NT) (& = 3.2999 — 3.9044) uonuinildanuadny
VaINNIIEHIN1lTeeIns Aie HEC 10 Ianumainwaemaiugnssunmelulszansing
Ngn ("= 5.7452) unztleeNga Ao HEC 6 (H' = 1.9015)
o 3 o JA A 4 g d o
MAMIFANYIATINIIIM IR UG nssuvestRuiRudiesd] uanldiiud &
¥ dad S T R a4 4 & &
auvannaiwludnnlvemileudu Ae Jevell Fennuvnanvaeinuiisewuraniely
’ @ v = [ L7
wazseuIundaRuin ldonnuasnsudazste uazmslszdulussdu Tuagadeanse
vonauANATEnINlszsInsuaznelulszannshlidnyusiuanseommiouduld
3 ]
uenntdanuanuudsdsulusedneasiomwiinnudisg lunemsinuas wu
Y = v & -
ANYAULNINYNN NTABUTUBIADTIWTS tazguauna AaulumsNaisanuas
o [ & L o w o =) o o af
TwunfugynNuisunedse lenllumseyfnddugnssunsemsdszilindnyuz oy
il sz Temimamsinuas mse lddildnnunaranaenslulszansuazsenin

1 E
Usznsaun ldwulunisfneiiiase



Thesis Title The Structure of Genetic Diversity in a Local Thai

Rice Germplasm

Author Miss Saikaew Meesin
Degree Master of Science (Agriculture) Agronomy
Thesis Advisory Committee Prof. Dr. Benjavan Rerkasem Chairperson
Assoc. Prof. Dr. Sansanee Jamjod Member
Abstract

Genetic diversity of local Thai rice is important because Thailand is in the center of
diversity of rice. Some characteristics are useful for rice breeding program in the future.
Furthermore, local varieties provide farmers with alternatives in areas where modern rice varieties
are not well adapted, and contribute to diversity at the field level. Understanding the structure of
genetic diversity within and between populations can help to inform important conservation
decisions, in situ as well as ex situ. The objectives of this study were to determine genetic diversity
within and between populations of a local Thai rice germplasm and compare genetic diversity of
the rice collected from different villages. A total of 22 populations of a local Thai rice variety
called Bue Chomee were collected from five villages in Chiang Mai.

Seeds colleqted from farmers were evaluated for genetic diversity based on grain
characteristics. Plants grown from the seed were evaluated for morphological and physiological
(qualitative and quantitative), useful characteristics (grain iron concentration (ppm), alkali spread
test (AS) and ratooning). The rice was grown in three experiments: dry season in pots, wet season
in pots and wet season in the field, at the Agronomy Department, Faculty of Agriculture, Chiang
Mai University. The pot experiments were in a completely randomized design (CRD) with three
replications, and the field experiment was in duplicated blocks in a randomized completed block

design (RCB).



Molecular level analysis using High Annealing Temperature-Random Amplified
Polymorphic DNA. technique (HAT-RAPD) with 4 random primers from University of British
Columbia (UBC) was conducted on three apparently identical plants from each population.
Variation in qualitative characters was assessed with the Shannon-weaver index (H), high H' value
indicating high diversity within population. Variation in quantitative characters was determined
with mean, standard deviation (sd), coefficient of variation (CV, %) and analysis of variance.
Molecular variation was determined with cluster analysis and genetic distance by POPGENE
programs and to construct a dendrogram based UPGMA. method by MEGA 2 programs.

Variation was found within and between populations in grain characteristics such as
color of husk and pericarp, 100-grain weight, grain length, grain width, grain thickness and grain
shape. There was no variation within and between populations in iodine staining, indicating that
the Bue Chomee is entirely non-waxy.

No variation was found within and between populations in the color of ligules, internodes
and sterile lemma and the shape of ligules. Slight variation was found in the color of leaf blade,
leaf sheath, auricle, node, collar, stigma, apiculus, and awn. However, spikelet awning and plant
type were both highly variable within and between populations, Among individual populations,
HEC 10 showed the highest diversity within population, with an H' of 5.4572, followed by MLC
1 with H' = 4.1287. The population with lowest diversity within population was HEC 6, with
variation only in spikelet awning that measured in A" at 1.6575.

Quantitative characters were found to be highly variable within and between populations
and between seasons, especially in days to heading. Most of the populations headed in 95.1 —
100.2 days after sowing when grown in the wet season, except 2 populations from Mae Lan Come
village (MLC) including MLC 1 and MLC 2 which headed about one week later. For individual
populations, variation in days to heading was greatest in MLC 2. In the dry season, 6 populations
failed to head in 5 months after sowing, the remaining 16 populations were highly variable in
their heading. In each population there were plants that headed in 2-3 months after sowing and
some that still had not headed after 5 month.

Grain iron concentration in brown rice ranged from 12.4 to 15.8 ppm which was higher
than two modern rice varieties, Khao Dawk Mali 105 (11.3 ppm) and Chai Nat 1 (11.2 ppm) and
two others local rice varieties, Bue Polo (10.9 ppm) and Bue Gua (11.7 ppm) but less than IRRI’s
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standard high iron rice IR 68144 (17.5 ppm). This clearly illustrates variation in local rice
bearing the same name that may be useful to consider when prospecting for useful traits. Alkali
spread test which indicates gelatinization temperature showed 20 populations to range in AS
value of 6 to 7, i.e. high gelatinization temperature. The rest of the populations had from 6% to
11% of grains with low gelatinization temperature with the AS value of 1-3,

DNA fingerprint analysis found 90 polymorphic bands and 2 monomorphic bands to
explain diversity within and between populations. Within indiv_idual populations, highest diversity
of DNA fingerprint was found in HEC 10 (= 0.2880) and lowest diversity was found in MLC 1
(H'= 0.0074). To evaluate genetic diversity by DNA fingerprints, the 22 populations were
classified into 4 groups at genetic distance of 0.09 units. These 4 groups were distinetly
separated from wild rice (OR 22) and 2 modem rice varieties (SPR 1 and CNT 1). The DNA
analysis added to the evaluation of diversity of the phenotypes, it also increased precision as
demonstrated in variation found between HEC10 plants that were visually identical.

| Among individual village, Huay-e-cang (HEC) showed the highest range of diversity
within village, with A’ = 1.9015 — 5.7452, followed by Mae Lan Come (MLC), with H' = 2.5052
~ 4.4149. The lowest diversity within village was Nong Tao (NT), with H’ = 3.2999 — 3.9044.
Among individual populations, HEC 10 showed the highest diversity within population, with H'=
5.7452. The population with lowest diversity within population was HEC 6, with H'= 1.9015.

This study has shown that there is considerable diversity in the rice that is identified by
the one name of Bue Chomee. There was diversity in individual seed lots maintained by farmers
as well as between them. Molecular analysis further identified variation between plants from the
same seed lot that were apparently identical. Some of the variation is in characteristics with
agronomic significance, e.g. pheonology, photosensitivity and grain quality. All this diversity
needs to be taken into consideration when dealing with local varieties, either for the purpose of

conservation or in prospecting for agronomically valuable traits.



