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Abstract

Fagaceae (beech family) includes 7-12 genera and 600-1000 species
distributed worldwide. In Thailand, this family comprises four genera: Castanopsis (D.
Don) Spach. (chestnut, mostly evergreen, 33 species); Lithocarpus Blume (stone oak,
mostly evergreen, 56 species); Quercus L. (oak, mostly deciduous, 29 species); and
Trigonobalanus Forman (evergreen, one species). In this study, twenty-four species
were investigated: nine Castanopsis, six Lithocarpus, eight Quercus species and
Trigonobalanus doichangensis. The plants understudy were from Khun Mae Kuong
Forest in Doi Saket district, Chiang Mai province. All samples were collected in the field,
representing three types of habitats, i.e. hill-evergreen forest and hill-evergreen forest
with pine, both at relatively high elevation (1000-1800 m), and dry-deciduous forest at
altitudes below 800 m. At each location, 5 — 30 m tall and 30 — 100 m apart, were
randomly selected, marked with identification number, and local names recorded
together with their position/map within the forest. Leaf buds, and flower buds if
available, from individual trees were collected for chromosome isolation. Twigs with fully
grown leaves, fruits (acorns) and flowers were collected for taxonomic identification and
kept as voucher specimens. The species belonging to Castanopsis, Lithocarpus and
Quercus were found to be generally diploid with the chromosome number 2n = 24, and
the basic number x = 12 was confirmed in a number of species with meiosis. On the
other hand, T. doichangensis was found, by both mitotic and meiotic analyses, to be
diploid with 2n = 14 and x = 7. Chromosomal mapping of the highly repetitive 18S-25S
and 5S ribosomal genes by fluorescence in situ hybridisation (FISH) was performed.
Most species showed four 185-25S rDNA sites (two pairs) and two 5S rDNA sites (one
pair: para-centromeric locus). On the other hand, two species, C. argentea and Q.
brandisianus, had only one pair of 18S-25S rDNA genes. In general, the ribosomal
gene maps based on both sequences together can be used to support the taxonomic
classification, at least at the genus level. In Castanopsis, the 18S-25S and the 5S
genes were localized on three different chromosome pairs, and comprised species-
specific maps. On the other hand, the ribosomal genes in Lithocarpus and Quercus
were found only on two chromosome pairs, because one of the two 18S-25S rDNA loci
was localized on the same chromosome as the 5S rDNA locus. Based on this ribosomal
FISH mapping, T. doichangensis appears to be closely related to the oak genera
Lithocarpus and Quercus. The FISH markers may be used to clarify discrepancies

arising from morphological assessments.
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l89dna (family Fagaceae) Lﬁuvlﬁﬁuﬁuﬁﬁmim:mwﬁagﬁaiaﬂ aniuluig
nivuanimld Usznavldean 7-12 ana 600-1000 Bfla (Soepadmo, 1972; Chengjiu et
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aqaﬁaﬁ’mmﬁlﬂu (Trigonobalanus Forman) 4143% 1 TH%a (Phaengklai, 2006) uazlu
srwnitdnmsdunuiialag 3 wie WaTEuWUTIAG 1 8uWUT (variaty)  (Phengklai
2004, Phenglkai 2006) wananissiusRainyldanzlulsenelng  laun
Castanopsis  pseudo-hystrix ~ Phengklai, C. thaiensis Phengklai W8g Lithocarpus
loratefolius Phengklai  (Phengklai, 2004) 3zt bai1 lsisdnaludszinalnadaiy
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adaptation) §naiUAsunlatanumeensg agnssdaiilas (clinal differentiation) In1sifia
anWaulusIINT@ (hybridisation) in3tuindu (gene flow) uazliniaifia introgression
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al, 2005; Lang et al, 2006) 8t l3finINNIIANBIAMNRAINAABNINUTNTIA UAS
ANURNNUTIzRIITRAVE lsdne lula il Taaziuaanidaalanuidseina lno gl
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HEH‘U@GQﬂNﬁNﬁLﬁ@Iuﬁﬁuma (Anamthawat-Jonsson et al., 1990;  Anamthawat-

Jonsson, 2001; Bennett, 2004, Kato et al., 2005) L#a&14 lIAAINATANBINIIGIULTAR
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wan 12 38a J31u2u 5S DNA  1¥innwhe 2 dunikd wazdl 1 a%ie Qe Lithocarpus
vestitus 131%3% 5S rDNA 88 3 dUnI (NWN 4 uaz 5) FUDN 3 Tla NANINARBIET
laiTatan ﬁdidagﬂvlsjvlﬁ ARTUNIANENITIWI 18S-25S rDNA Wi lasdnadnuin 11
aha A1 18S-25S rDNA 0t 4 GRS la9dnia 2 Bhia 437121 18S-25S rDNA ol
2 dunikd lanedna 1 afia Aa Castanopsis calathiformis 431W1% 185-25S rDNA g 3
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AN3197 1 LRAINANIIANENI IWIBLATL Lo
na 24 ¥%e 1N 4 8na

wazlslulavaatuw unlaslulay vaqlir9d

Species Number | Chromosome | Number of Number of
of trees | number (2n) | 18S-25S 5S rDNA
rDNA sites sites
Castanopsis acuminatissima (Blume) A.DC. 6 24 4 2
Castanopsis argentea (Blume) A.DC. 2 24 2 2
Castanopsis armata (Roxb.) Spach. 2 24 4 2
Castanopsis calathiformis (Skan.) Rehder & E.H. 3 24 3 2
Wilson
Castanopsis cerabrina (Hickel & A. Camus) Barnett |2 24 4 2
Castanopsis diversifolia (Kurz) King ex Hook.f. 4 24 4 2
Castanopssis fissa (Champ. ex Benth.) Rehder & |2 24 NA NA
E.H. Wilson
Castanopsis indica (Roxb.) A.DC. 4 24 4 2
Castanopsis tribuloides (Sm.) A.DC. 4 24 4 NA
Lithocarpus ceriferus (Hickel & A. Camus) A. 2 24 4 NA
Camus
Lithocarpus elegans (Blume) Harus ex Soepodmo |4 24 4 2
L. harmandii (Hickel & A. Camus) A. Camus 4 24 NA NA
Lithocarpus polystachyus (A.DC.) Rehder 2 24 4 2
L. recurvatus Barnett 1 24 NA NA
Lithocarpus vestitus (Hickel & A. Camus) A. Camus |2 24 6 3
Q. helferiana A.DC. 2 24 NA NA
Quercus brandisianus Kurz 3 24 2 2
Quercus kerrii Craib 8 24 4 2
Q. kingiana Craib 3 24 NA NA
Quercus lenticellatus Barnett 1 24 NA NA
Q. lineata Blume 3 24 NA NA
Q. myrsinaefolia Blume 1 24 NA NA
Q. rex Hemsl. 2 24 NA NA
Trigonobalanus doichangensis (A. Camus) 2 14 4 2

*NA = wanisnaaadsdlizaian




N
amwn 2 uaslalnivas Lithocarpus ceriferus, L. elegans, L. harmandianus, L.

recurvatus, L. vestitus, Quercus brandisianus, Q. kerrii, Q. myrsinaefoius, Q. rex,

Q. helferiana, Q. kingiana U8z Q. lineate |FWFV1ILFAIVING 5 TulATLNAT



w1 waslalniduas Castanopsis acuminatissima, C. argentea, C. armata, C.
calathiformis, C. cerabrina, C. diversifolia, C. fissa, C. indica, C. tribuloides L8

Trigonobalanus doichangensis WEURUILRAITMG 5 lulaTiuas

nwil 3 laslulawannaanues Castanopsis indica WaadbiiAnIndinwinlasiulan 12
bivalents wazlasiulanannaanvad Trigonobalanus doichangensis Waa3 AL A

i mnlaslulas 7 bivalents LEWFUNILFAIVWIA 5 bulaTLuAT
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mwﬁ 4 Fluorescence in situ hybridization (FISH) 283 18S-25S rDNA a8z 5S rDNA U%
laslulauwas C. acuminatissima (a, b) C. Cerabrina (c, d) C. Argentea (e, f) C.

Indica (g, h) C. armata (i, j, k) wae C. diversifolia (I, m, n)

ﬂ’]Wﬁl 5 Fluorescence in situ hybridization (FISH) w23 18S-25S rDNA waz 5S rDNA U%
laslulawvad Q. brandisianus (a, b) L. ceriferus (c, d) Q. kerrii (e, f) L. elegans

(g, h) T. doichangensis (i, j, m, n) L. polystachyus (k, 1) W L. vestitus (o, p)

11



a;ﬂuaz%aTnﬁwanﬂiﬂﬂaao
=1 v 6 1 a ] % 6
nnsanelasiulauuas baedna 24 a9a 910 4 ana wuin'lahedna 3 a7a
£Z 1 1 1 L s 1 A o A o

leun anatanuIN naaay uazraany dimwlaslulay 2n = 2x = 24 lasdsiwin
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