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ABSTRACT

In this study, pollen morphology of 22 accessions of Dimocarpus longan ssp.
longan var. longan, D. longan spp. longan var. inalesianus, D. longan spp. longan var.
obtusa, D. longan ssp. malesianus var. malesianus and D. fumatus (Blune) Leenh. have
been investigated by Light and Scanning electron microscopy and all databases were
analyzed by DELTA (Description Language for Taxonomy) program package edition 4.12
for generating the key and the cladistic analysis results.

Pollen morphological diversity of the Dimocarpus longan is distinguished from 17
pollen types which are established and described in the present study. Three groups of
phylogenetic pollen morphological trends emerge from this study. The first group is
characterized by suboblate (P/E: 0.75-0.88) and possesses of Biew Kiew CM, Pu Ma
Teen Kong, D. longan ssp. malesianus var. malesianus, D. longan spp. longan var.
inalesianus and D. longan spp. longan var. obtuse. The second group is shared oblate
spheroidal (P/E: 0.88-1.00) characters and comprise of Haew, Dang Nglom, Daw Kaew
Yi, Daw13, Jum bo, Peth Sakorn and Daw Kan Kang. The third group is characterized by
prolate spheroidal (P/E: 1.00-1.14) and possesses of mostly member of Dimocarpus
longan ssp. longan var. longan (Nam Peang Ta wii, Daw Yod Dang, Daw Su Khum, Si
Chom Poo, Daw Ban Hong 60, Bai Dum, Peung Tong, Daw Lum Nam Ping, Daw Bai Yoke,
Daw Kan On Daw 27, Daw 20 and D. fumatus (Blune) Leenh.)
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Figure 1. The commercial longan (Dimocarpus longan ssp. longan var. longan).

Source: Longan Production in Asia, FAO, 2000.
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Figure 2. Relatives of the commercial longan-Dimocarpus longan ssp. malesianus
var. malesianus (from left to right: 'kakus', 'isau' and 'sau').

Source: Longan Production in Asia, FAO, 2000.
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a1nsnluaziEn19 (Materials and Methods)
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Thai Forest Bulletin (Botany), Flora of Thailand, Flora Malesiana, Flora of Java, Flora of
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Figure 3. Pollen measurement techniques and terminology used in this study (Mangifera
foetida, x2500).

Source: Tangtragoon, T. 2005.

13



a d v
nsAATIzTayaLazasilug
1. thdayanlfainnisdAnmdneuzazessniaesiaaiinsiie deuldluldsunsy
Delta package (edition 4.12)
2. Emmxﬁ%’mﬂ@mnmmﬂm Delta package (edition 4.12) Lﬁm’éwqtym (Keys)
Tunnsauunatianiveg
a '8 % [ a o a A ax . . .
3. AmPzFanaduiusn1TmInisesTiaialngds Cladistic Analysis

4. a7tluariansnlnanimnaes

14



Table 1 Material examined. The specimens which were examined by using scanning

electron microscopy are indicated with an asterisk.

ID No. Species Accession Sample source/ Original locality
Collection

1 D. longan spp. Longan Biew Kiew CM. MJU Farm Chiang Mai,
var. longan Lour. Lﬁmﬁmﬁﬂﬂmi Thailand

2 D. longan spp. Longan Bai Dum MJU Farm Chiang Mai,
var. longan Lour. Tus Thailand

3 D. longan spp. Longan Peung Tong MJU Farm Chiang Mai,
var. longan Lour. LARNIIRN Thailand

4 D. longan spp. Longan Dang Nglom MJU Farm Chiang Mai,
var. longan Lour. LANNAN Thailand

5 D. longan spp. Longan Daw 13 MJU Farm Chiang Mai,
var. longan Lour. A 13 Thailand

6 D. longan spp. Longan Daw Su Khum MJU Farm Chiang Mai,
var. longan Lour. ARRUN Thailand

7 D. longan spp. Longan Daw Lum Nam Ping ~ MJU Farm Chiang Mai,
var. longan Lour. m'ﬂfﬁu‘ﬁ’]ﬂ\‘i Thailand

8 D. longan spp. Longan Daw Yod Dang MJU Farm Chiang Mai,
var. longan Lour. FRERGITEN Thailand

9 D. longan spp. Longan Daw 27 MJU Farm Chiang Mai,
var. longan Lour. AR 27 Thailand

10 D. longan spp. Longan Daw Kan Oon MJU Farm Chiang Mai,
var. longan Lour. ARANUERL Thailand

11 D. longan spp. Longan Daw Kan Kang MJU Farm Chiang Mai,
var. longan Lour. AR Thailand

12 D. longan spp. Longan Daw Kaew Yi MJU Farm Chiang Mai,
var. longan Lour. m'ﬂLLr’]’de Thailand

13 D. longan spp. Longan Daw 20 MJU Farm Chiang Mai,
var. longan Lour. na 20 Thailand

14 D. longan spp. Longan Peth Sakorn MJU Farm Chiang Mai,
var. longan Lour. NTTRANAT Thailand

15 D. longan spp. Longan Daw Bai Yoke MJU Farm Chiang Mai,
var. longan Lour. paluvean Thailand

15



Table 1 (Continued)

ID No. Species Accession Sample source/  Original locality
Collection

16 D. longan spp. Longan Pu Ma Teen Kong MJU Farm Chiang Mai,
var. longan Lour. gmﬁu‘lﬁq Thailand

17 D. longan spp. Longan Jumbo MJU Farm Chiang Mai,
var. longan Lour. Auld Thailand

18 D. longan spp. Longan Nam Peang Ta wii MJU Farm Chiang Mai,
var. longan Lour. 5’15@‘1/1')’1?1 Thailand

19 D. longan spp. Longan Si Chom Poo MJU Farm Chiang Mai,
var. longan Lour. aqu Thailand

20 D. longan spp. Longan Daw Ban Hong 60 MJU Farm Chiang Mai,
var. longan Lour. 118960 Thailand

21 D. longan spp. Longan Haew MJU Farm Chiang Mai,
var. longan Lour. W7 Thailand

22 D. longan ssp. longan Lamyai Pa J. F. Maxwell 95- Chiang Mai,
var. longan aleth 279 Thailand

23 D. longan spp. longan e C. E. Parkinsun 67 Shan, Burma
var. inalesianus

24 D. longan spp. longan Lamyai Krua T-S. et al sn Chonburi,
var. obtusa anlelmse Thailand

25 D. longan ssp. Mata Kucing B.N.B Forestry Malaysia
malesianus var. Mumboh Depertrent 427
malesianus

26 D. fumatus - R. Geesink & Yala, Thailand

T. Hattink 6435
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Table 2 Characters used in the cladistic analysis of the Dimocarpus longan.

Character states Defined states

[N

Length polar axis 1.10-24 p, grain small

2. 25-49 y, grain medium

2. Length equatorial axis 1.10-24 p, grain small
2.25-49 y, grain medium
3. Equatorial view 1. circular
2. elliptic
4. Shape 1. suboblate <P/E: 0.75-0.88>
2. oblate spheroidal <P/E: 0.88-1.00>
3. prolate spheroidal <P/E: 1.00-1.14>
5. Ornamentation 1. uniform
2. intermediate
6. Uniform ornamentation 1. striate
2. rugulate
7. Intermediate ornamentation 1. striate to perforate

2. striate to psilate

3. striate to reticulate
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NAaN1TNAaRd (Results)

ﬁ’num:ﬁ’uﬁmﬁmmmmawmLirgﬁ'\"l.ﬂ (Dimocarpus longan Lour.)
@::@@\1Lﬁéﬂéféﬂﬂ‘nﬂmaﬁuﬁfﬁmﬂumﬂmLﬁ‘ﬂélﬁlm (Monad) {3\tlm 3 3 uazidaailn 3
184 (3 colporate) fiawmieuiu (Isopolar) IWIAAEBBILITYHUUIALAN WURSLATUNALRA
19.56-32.09 lulAsiums Tuunu Polar waz 2unaLede 22.52-33.31 Tulaniuns luuny
Equatorial A1 P/E ratio §A921974 0.76-1.13 31U 9az 000304 ANNUAITNUATNIN Faus
31/9714 Oblate, Suboblete, Oblete Spheroidal, Prolate Spheroidal U?Lqm%ﬁgﬂéwﬂmu

(Circular) Deglsranauanuwags (Subtriangular) L3as Equatorial flgﬂ?"wﬂ@ll (Circular)

al

=

= | . . o = le p = dl
043119197 (Elliptic) urivundazansisngiatnansiilisy (Striate) wuariaonanagluuvauuas
% 1

pqeiiuadInaneiiliusa-nnde  (Striate-Reticulate) a3naneLilusa-3 (Striate-Perforate)

annaeLTli39-13¢ (Striate-Psilate)

513874 (KEY TO THE DIFFERENT POLLEN TYPES)

1. Shepelsupeblate (/... ...\ fa. ... HUESEE 1L Ss TR 2
Shape oblate spheroidal....... it ... i e e 6
Shape prolate SPRETOIAAL. ... .ottt e e e e e eeee e eees 10
2(1).  Length equatorial axis 10-24 [, grain SMall.........cooiiiiiiii it 3
Length equatorial axis 25-49 Y, grain MEAIUM ......coiiiiiiiii e 5
3(2). Length polar axis 10-24 p, grain small; equatorial view elliptic......ccccooeoiiii i 4
Length polar axis 25-49 p, grain medium; equatorial view circular ............. Biew Kiew CM-Type.
4(3).  Ornamentation UNIfOrmML.. ..o it Pu Ma Teen Kong-Type
Ornamentation intermediate ........cccco oo Dimocarpus longan var. Obtuse-Type

5(2). Length polar axis 10-24 p, grain small; striate to psilate .Dimocarpus longan var. Inalesianus-Type
Length polar axis 25-49 y, grain medium; striate to perforate.........cooooveiiiiiiiiiie e

<eeeeneen.Dimocarpus longan ssp. Malesianus-Type

6(1). Length polar axis 10-24 [, grain SMall......c.ocioiiie oot 7
Length polar axis 25-49 [, grain MEAIUM ......coiiiiiii ittt 8
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10(1).

11(10).

12(11).

13(10).

14(13).

15(14).

Length equatorial axis 10-24 y, grain small; ornamentation uniform ................ Dang Nglom-Type
Length equatorial axis 25-49 y, grain medium; ornamentation intermediate ........... Jum bo-Type
Ornamentation UNITOIM. ... Haew-Type
Ornamentation INTEMIEAIATE ......civi i 9
Striate 10 PEITOrate ....uiiii e Daw Kan Kang-Type

(Peth Sakorn)
SHIALE 10 PSHALE ..t Daw 13-Type
(Daw Kaew Yi)

Ol A BN AT N UM O ettt 5 e e se s e s s e nnnnnnn 11
OrNameNntation INTEIMEAIGTE ... . ...ttt ettt es s eeesenennnnns 13
Equatorial VIEW CIFCUIBT ... Nam Peang Ta wii-Type

(Daw Yod Dang)

=0 [UE=  (oTu =1 IV =NV =T |10 o S e S g 12
Length polar axis 10-24 p, grain Small.........cccociiiiiiiiiiiie e Daw Su Khum-Type
Length polar axis 25-49 p, grain MEediUum .......coeiiiriiiiii e Si Chom Poo-Type

(Daw Ban Hong 60, Bai Dum)

Length polar axis 10-24 g, grain SMall.........coccoiiiiiiiiii et Peung Tong-Type
Length polar axis 25-49 [, grain MEAIUM ...ttt 14
Length equatorial axis 10-24 p, grain small.........ccccovviiiiiniciiiincnn, Dimocarpus fumatus-Type
Length equatorial axis 25-49 [, grain MEAiUM .......coiiiiieiiiii et 15
Striate 10 PErfOrate. ..o Daw Lum Nam Ping-Type

(Daw Bai Yoke, Daw Kan On, Daw 27, Daw 20)

Striate 10 rEtiCUIBTE . ...t Lamyai Pa-Type
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ATUTTENEAN Uz sELNNAazaaLsty (Description of the pollen types and species

examined)

Type 1: Biew Kiew CM-Type
SEM observations (Plate 1: A-H)
LM observations (Plate 2: A-P)

=

{311lm 3 3 uazideaila 3 404 (3 colporate) fawmieuiu (Isopolar) IUNAAZaE
LN BUALAN WURALATLNALRAE 19.56-32.09 TlATiuAs TUUnY Polar LAY TUNALRAS
22.52-33.31 lulAsuims luunu Equatorial i P/E ratio fifin 1.13 31379 Suboblate 1Fianids
2191908 (Circular) mﬁwm@:@mLiﬂéﬁmmmmﬂugq (Striate)

AanNanAnEA: Dimocarpus longan spp. longan var. longan Lour. (Biew Kiew CM.)

=2

Type 2: Pu Ma Teen Kong-Type
SEM observations (Plate 31: A-H)

LM observations (Plate 32: A-P)

=

H311lm 3 3 uazideaiila 3 404 (3 colporate) Hdatudauiy (Isopolar) TWIAATEEY

FUHIUIALAN WUFIUFATLIALRAE 17.62-(19.56)-20.64 Tulasiums luuni Polar kaz 111a
1a@E 20.5-(22.57)-25.08 lulasiums luunu Equatorial A1 P/E  ratio §A1 0.87 31914

= ' ' =

Suboblate azaa4 u??mm%ugﬂiﬁmmmﬁﬂm (Triangular) 1i319tw  Equatorial ﬁgﬂiwi

(Elliptic) mﬁw@mmmLaﬂéﬁmmmmﬂlﬁq (Striate)

aRANTNANEA: Dimocarpus longan spp. longan var. longan Lour. (Pu Ma Teen Kong)

Type 3: Dimocarpus longan var. obtusa-Type
LM observations (Plate 45: A-P)

=

{311lm 3 3 uazideaila 3 404 (3 colporate) Sl (Isopolar) 1LIAAZa8
LFOHIUNALAN WLRIUATUNALRAE 19.09-(21.45)-23.35 luTAsiuns TNy Polar LAY 1147a
e 22.11-(23.19)-24.34 InTasiams luuni Equatorial A1 P/E ratio f1An 0.93 3314 Oblete
spheroidal a2884 u??mm%qﬁgﬂéwmmm?iﬂm (Triangular) 15190 Equatorial 31g193
(Elliptic) mﬁw@\m:@mLin&;ﬁmmmmﬂu'gq-g (Striate-Perforate)

TRANTNANE: Dimocarpus longan var. obtusa
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Type 4: Dimocarpus longan var. inalesianus-Type

LM observations (Plate 44: A-P)

=

#311lm 3 3 uazrideaiila 3 404 (3 colporate) HdaLudauiy (Isopolar) TUWIAATAEY

a

Lﬁ‘ﬂéﬁﬂuﬁmﬁﬂ WUAILAUUIALRAS 20.55-(23.35)-25.89 TalAsiums TNy Polar WAy A1

1a@Y 27.87-(30.76)-35.91 lulAsiums luunu Equatorial A1 P/E ratio HA1 0.76 g5

v
= !

Suboblete x84 ULIdNFII9a NMALN (Triangular) US1ans Equatorial H31ld193

a

(Elliptic) kiisr09azaavsnyiasnaneilisa-isay (Striate-Psilate)

A A A= . , ,
TUANWTINAN:  Dimocarpus longan var. inalesianus

Type 5: Dimocarpus longan ssp. malesianus-Type

LM observations (Plate 46: |-P)

v
=

#311m 3 3 uazldetla 3 494 (3 colporate) HdnLuNauriy (Isopolar) 1UIAATERY

a

LOHIUNALAN WLIAIUATYN A LA 24.01-(28.45)-31.68 lulasiums Tulni Polar uaz a1
|2l 28.75-(30.44)-31.33 lnTasiums luuni Equatorial A1 P/E ratio f1A1 0.93 31819 Oblete
spheroidal U?Lgm%qﬁgﬂéqqmmm?qlm (Triangular) 131904 Equatorial {31314 (Elliptic)
mﬁw@\m:@mLiﬂéﬁmmmmﬂu%q-g (Striate-Perforate)

TRANINANEA: Dimocarpus longan ssp. malesianus

Type 6: Dang Nglom-Type
SEM observations (Plate 7: A-H); LM observations (Plate 8: A-P)

=

H311lm 3 3 uazideaila 3 404 (3 colporate) fdmieuiu (Isopolar) IUNAAZAD
LIOHIUNALAN WLIRIUATUNALARE 20.06-(21.97)-27.53 uTAsiaims 1AL Polar LAT 1147a
1A 19.71-(24.37)-29.86 lnlasims Tuunu Equatorial #n P/E ratio 3An 0.91 3173 Oblete
spheroidal u??mm%qﬁgﬂéﬁmmmﬁﬂm (Triangular) L3190u Equatorial #1914 (Elliptic)
mﬁw@\m:@mLiﬂéﬁmmmmﬂu%q (Striate)

TRANINANE: Dimocarpus longan spp. longan var. longan (Dang Nglom)
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Type 7: Jum bo-Type
SEM observations (Plate 33: A-P)
LM observations (Plate 34: A-P)

{311lm 3 3 uazideaila 3 404 (3 colporate) Sdawmlaut (Isopolar) 1UNAAZE8
IFOHIUNALAN WUFAUATNALRAY 21 37-(22.99)-25.37 luTasiums Tuunu Polar waz aua
e 21.06-(25.39)-27.57 nlasims luuni Equatorial A1 P/E ratio f1é 0.91 31314 Oblete

= !

spheroidal U319 d0HgU919@ NMALN (Triangular) U3and  Equatorial - #31919nau

a

(Circular) mﬁwmm@mLi%ﬁmmmmﬂuéjq-g (Striate-Perforate)
Sﬁﬁmﬁmﬁﬁﬂm: Dimocarpus longan spp. longan var. longan (Jum bo)
Type 8: Haew-Type
SEM observations (Plate 41: A-H)
LM observations (Plate 42: A-P)
H311lm 3 3 uazideaila 3 4909 (3 colporate) fdawilaut (Isopolar) 1KIAAZa8
LSO HIUIALAN WURAUGALN A LAY 24.83-(27.36)-32.14 lulasiums luunu Polar Laz a11a
/@At 28.1-(33.30)-36.01 Tulnsiums luunu Equatorial A" P/E ratio fien 0.82 gisns

v

Suboblete 1i31atUdAHg1S19ANIUALIN (Triangular) 131908 Equatorial #3113143 (Elliptic)

Nﬁﬂ‘ﬂﬂﬂ@t‘ﬂﬂ\‘iLﬁ‘ﬂéﬁ@’)ﬁ@’]mﬂlﬁ‘q (Striate)

TANINANE: Dimocarpus longan spp. longan var. longan (Haew)

Type 9: Daw Kan Kang-Type
SEM observations (Plate 21: A-P, Plate 27: A-H)
LM observations (Plate 22: A-P, Plate 28: A-P)

Hg1tle 3 g uazideaiila 3 das (3 colporate) Sl (Isopolar) 1UNAAZ8
LSO ALAN WU A LRAY 27.73-(30.77)-32.94 luTasiums luunu Polar Waz a11a
|adE) 28.65-(31.26)-33.69 lulasiums Tuunu Equatorial A1 P/E ratio 3An 0.99 3119 Oblete
spheroidal U?Lqm%QﬁgﬂéﬂﬂﬂﬂuLﬂgﬂN (Triangular) 31904 Equatorial #3914 (Elliptic)
Nﬁﬁ'ﬁ‘ﬂﬂ@t@ﬂ%ﬁ‘ﬂéﬁ@ﬁﬁ@ﬂﬂL‘]‘ju%i:fs—g (Striate-perforate)

TRANINANE: Dimocarpus longan spp. longan var. longan (Daw Kan Kang)

Dimocarpus longan spp. longan var. longan (Peth Sakorn)
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Type 10: Daw 13-Type
SEM observations (Plate 9: A-H, Plate23: A-H)
LM observations (Plate 10: A-P, Plate 24: A-P)

{311lm 3 3 uazideaila 3 404 (3 colporate) fdawmlaut (Isopolar) 1LIAAZa8
IFOHIUNALAN NURUFTLNALRAY 26.70-(29.13)- 35.26 lulasiums lulni Polar Laz 111
| 26.30-(30.25)-35.53 nlasiums luuni Equatorial A1 P/E ratio f1An 0.97 31314 Oblete

= !

spheroidal U319 ud9H U919 1NMALN (Triangular) U3Land  Equatorial - #31/919nau

a

(Circular) utisne3azandsniatnanailiis-3ay (Striate-psilate)
=
A

TRANTNANE: Dimocarpus longan spp. longan var. longan (Daw 13)

Dimocarpus longan spp. longan var. longan (Daw Kaew Yi)

Type 11: Nam Peang Ta wii-Type
SEM observations (Plate 35: A-H, Plate15: A-H)
LM observations (Plate 36: A-P, Plate16: A-P)

H311lm 3 3 uazrideaila 3 404 (3 colporate) fdawmieuiu (Isopolar) IUNAAZDD
IFOUHIUNALAN WUFAUFLNA LAY 29.41-(31.13)-32.52 lulasiums luunu Polar Waz a11a
e 28.9-(30.62)-32.18 lulAsiums luunu Equatorial A1 P/E ratio 161 1.02 3499 Prolate

= !

spheroidal UF19d9 {31198 1 MABN (Triangular) U3Land  Equatorial - #31519nau

a

(Circular) Nﬂ/\‘}m‘ﬂ\iﬂz‘ﬂ@\‘lLﬁ‘ﬂéﬁ@f;ﬂ@’]mﬂ‘lﬁ"l (Striate)
=
A

TRANTNANE: Dimocarpus longan spp. longan var. longan (Nam Peang Ta wii)

Dimocarpus longan spp. longan var. longan (Daw Yod Dang)

Type 12: Daw Su Khum-Type
SEM observations (Plate 11: A-H)
LM observations (Plate 12: A-P)
Hg1tle 3 g uazideaiila 3 das (3 colporate) Sl (Isopolar) 1UNAAZ8
LSEYHIUIALAN WURAUGAILNA LAY 19.54-(22.95)-26.17 TailAsims Tuunu Polar 1a 217a

1At 22.62-(25.33)-28.59 uTasiues luunw Equatorial A1 P/E ratio 31 0.91 31l319 Oblete

v
=

spheroidal UF1udadg1s @A (Triangular) LS9t Equatorial #3113143 (Elliptic)
o = @ .
muw@\mz@mL‘a‘ﬂéummmmﬂum (Striate)

TRANINANE: Dimocarpus longan spp. longan var. longan (Daw Su Khum)
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Type 13: Si Chom Poo-Type
SEM observations (Plate 37: A-H, Plate 39: A-H, Plate 3: A-H)
LM observations (Plate 38: A-P, Plate 40: A-P, Plate 4: A-P)

{311lm 3 3 uazideaila 3 404 (3 colporate) fdawlaut (Isopolar) 1UIAAZa8
Lﬁ‘ﬂéﬁﬂu’]mgﬂ wu%«wimmma?vlﬂ 27.31-(29.03)-33.98 l1IA71:m3 TN Polar kAT 1141A
\aae 30.3-(33.31)-37.37 lulasiums luuny Equatorial A1 P/E ratio §A1 0.87 31419
Suboblete u??mm%qﬁgﬂéwmum?iﬂm (Triangular) 13190 Equatorial #313147 (Elliptic)
mﬁw@mmmL@ﬂéﬁmmmmﬂugq (Striate)

Sﬁﬁmﬁmﬁﬁﬂm: Dimocarpus longan spp. longan var. longan (Si Chom Poo)
Dimocarpus longan spp. longan var. longan (Daw Ban Hong 60)

Dimocarpus longan spp. longan var. longan (Bai Dum)

Type 14: Peung Tong-Type
SEM observations (Plate 5: A-H)
LM observations (Plate 6: A-P)
Hgutle 3 g uazideaiila 3 des (3 colporate) Sl (Isopolar) 11IAAa8
LSEYHIUIALAN WURUFLNALRAT 20.74-(22.15)-23.82 lulasiums lulnis Polar Laz 1114

1At 23.80-(25.01)-26.39 lulAsiums Tuwnw Equatorial A1 P/E ratio 3A1 0.89 31/319 Oblete

£%
o =

spheroidal Ugtauda31I198 W LWAEN (Triangular) U319t Equatorial g1l

a

' =

9749 (Elliptic)
mﬁw@\m:@mLi%ﬁ@qm@ﬁﬂLﬂu?Q-g (Striate-perforate)

TRANINAN©: Dimocarpus longan spp. longan var. longan (Peung Tong)

Type 15: Dimocarpus fumatus-Type
SEM observations (Plate 47: A-H)
LM observations (Plate 48: A-P)

{311lm 3 g uazideaile 3 das (3 colporate) fdawlau (Isopolar) IUIAAZAD
LIEYHIUNALAN NUUATLNALRAE 23.04-(25.03)-26.07 lulasiums Twnys Polar has 111m
1A 21.01-(23.72)-26.89 ulAsiums luwny Equatorial A1 P/E ratio AiAN 1.06 71919
Prolete spheroidal U?L’Jm%aﬁgﬂé’lmmma‘lﬂm (Triangular) 13190 Equatorial #31/3143
(Elliptic) Nﬁwm@:@mw%ﬁmmmﬂLﬂi&%@-g (Striate-perforate)

FANTN ANE: Dimocarpus fumatus (Blune) Leenh.
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Type 16: Daw Lum Nam Ping-Type
SEM observations (Plate 13: A-H, Plate 29: A-H, Plate 19: A-H, Plate 17: A-H,
Plate 25: A-H)
LM observations (Plate 14: A-P, Plate 30: A-P, Plate 20: A-P, Plate 18: A-P, Plate 26: A-P)
H311lm 3 3 uazideaila 3 404 (3 colporate) fdawmlaut (Isopolar) 1UIAAZa8
Lﬁ‘ﬂéﬁﬂu’]mgﬂ wu%«wimmma?ulﬂ 27.47-(30.88)-33.69 lulpsiums luwnys Polar WAy 111m
e 27.43-(29.95)-33.9 luTAsiuns luunu Equatorial A P/E ratio SAN 1.03 3419 Prolete
spheroidal u??mm%qﬁgﬂéﬂmmm?iﬂu (Triangular) 131904 Equatorial {31314 (Elliptic)
mﬁw@\mmmL@ﬂéﬁmmmmﬂugq-g (Striate-perforate)
ﬁﬁmﬁﬁ‘ﬁﬁﬂwﬂ: Dimocarpus longan spp. longan var. longan (Daw Lum Nam Ping)
Dimocarpus longan spp. longan var. longan (Daw Bai Yoke)
Dimocarpus longan spp. longan var. longan (Daw Kan On)

Dimocarpus longan spp. longan var. longan (Daw 27)

Dimocarpus longan spp. longan var. longan (Daw 20)

Type 17: Lamyai Pa-Type
LM observations (Plate 43: A-P)

H31tle 3 g uazidaaile 3 das (3 colporate) Sl (Isopolar) 11IAAa8
LSEYHIUIALAN NURIUATUIALRA 24.39-(27.60)-29.97 lulAsiums luwnu Polar Laz 111a
/A 23.87-(27.39)-29.28 lulasiums luunw Equatorial fn P/E ratio §A1 1.01 gldn
Prolete spheroidal u?ﬁmm%f)ﬁgﬂé%‘imumgﬂu (Triangular) 18190 Equatorial 3113143
(Elliptic) mﬁw@\m:@ﬂqLiﬂéﬁmmmmﬂu%‘q-mﬂw (Striate-reticulate)

TANINANE: Dimocarpus longan spp. longan var. longan (Lamyai Pa)
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Table 3. Pollen characters of the species studied. Abbreviations:- a-(b)-c: a = minimum; b =

E = length equatorial axis; Measurements are given in ym.

mean; ¢ = maximum; P = length polar axis;

ID No. Species Accession Pollen Type Polarity P E P/E ratio
1 . longan spp. Longan var. longan  Biew Kiew CM. 3 colporate isopolar 23.09-(25.28)-28.46 19.51-(22.52)-25.70 1.13
2 . longan spp. Longan var. longan  Bai Dum 3 colporate isopolar 27.64-(28.92)-31.92 25.70-(27.07)-29.21 1.07
3 . longan spp. Longan var. longan  Peung Tong 3 colporate isopolar 20.74-(22.15)-23.82 23.80-(25.01)-26.39 0.89
4 . longan spp. Longan var. longan  Dang Nglom 3 colporate isopolar 20.06-(21.97)-27.53 19.71-(24.37)-29.86 0.91
5 . longan spp. Longan var. longan  Daw 13 3 colporate isopolar 26.70-(29.13)- 35.26  26.30-(30.25)-35.53 0.97
6 . longan spp. Longan var. longan  Daw Su Khum 3 colporate isopolar 19.54-(22.95)-26.17 22.62-(25.33)-28.59 0.91
7 . longan spp. Longan var. longan  Daw Lum Nam 3 colporate isopolar 27.47-(30.88)-33.69 27.43-(29.95)-33.9 1.03
8 . longan spp. Longan var. longan Daw Yod Dang 3 colporate isopolar 21.12-(25.95)-30.49 21.65-(28.35)-30.46 0.92
9 . longan spp. Longan var. longan  Daw 27 3 colporate isopolar 24.89-(28.59)-32.64 29.46-(31.39)-33.52 0.91
10 . longan spp. Longan var. longan  Daw Kan On 3 colporate isopolar 26.63-(30.79)-33.1 27.31-(30.45)-32.77 1.01
11 . longan spp. Longan var. longan Daw Kan Kang 3 colporate isopolar 27.73-(30.77)-32.94 28.65-(31.26)-33.69 0.99
12 . longan spp. Longan var. longan  Daw Kaew Yi 3 colporate isopolar 28.23-(31.23)-33.94 26.3-(31.17)-34.95 1.00
13 . longan spp. Longan var. longan  Daw 20 3 colporate isopolar 29.41-(32.09)-35.54 27.39-(31.57)-35.88 1.02
14 . longan spp. Longan var. longan  Peth Sakorn 3 colporate isopolar 20.99-(25.23)-29.25 24.83-(27.36)-29.45 0.92
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Table 3. Continued.

ID No. Species Accession Pollen Type Polarity P E P/E ratio
15 D. longan spp. Longan var. longan  Daw Bai Yoke 3 colporate isopolar 22-(26.63)-30.25 25.04-(28.58)-31.3 0.93
16 D. longan spp. Longan var. longan  Pu Ma Teen Kong 3 colporate isopolar 17.62-(19.56)-20.64 20.5-(22.57)-25.08 0.87
17 D. longan spp. Longan var. longan  Jumbo 3 colporate isopolar 21.37-(22.99)-25.37 21.06-(25.39)-27.57 0.91
18 D. longan spp. Longan var. longan  Nam Peang Ta wii 3 colporate isopolar 29.41-(31.13)-32.52 28.9-(30.62)-32.18 1.02
19 D. longan spp. Longan var. longan  Si Chom Poo 3 colporate isopolar 27.31-(29.03)-33.98 30.3-(33.31)-37.37 0.87
20 D. longan spp. Longan var. longan  Daw Ban Hong 60 3 colporate isopolar 26.72-(28.91)-35.77 30.83-(32.71)-35.59 0.88
22 D. longan spp. Longan var. longan  Haew 3 colporate isopolar 24.83-(27.36)-32.14 28.1-(33.30)-36.01 0.82
23 D. longan ssp. longan var. longan ~ Lamyai Pa 3 colporate isopolar 24.39-(27.60)-29.97 23.87-(27.39)-29.28 1.01
24 D. longan spp. longan var. - 3 colporate isopolar 20.55-(23.35)-25.89 27.87-(30.76)-35.91 0.76
inalesianus
25 D. longan spp. longan var. obtusa ~ Lamyai Krua 3 colporate isopolar 19.09-(21.45)-23.35 22.11-(23.19)-24.34 0.93
26 D. longan ssp. malesianus var. - 3 colporate isopolar 24.01-(28.45)-31.68 28.75-(30.44)-31.33 0.93
malesianus
27 D. fumatus (Blune) Leenh. - 3 colporate isopolar 23.04-(25.03)-26.07 21.01-(23.72)-26.89 1.06
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Table 4. Pollen characters of the species studied.

ID No. Species Accession Shape Polar view Equatorial view Ornamentation
1 . longan spp. Longan var. longan Biew Kiew CM. prolete spheroidal triangular elliptic striate
2 | . longan spp. Longan var. longan Bai Dum prolete spheroidal triangular elliptic striate
3 . longan spp. Longan var. longan Peung Tong oblete spheroidal triangular elliptic striate-perforate
4 . longan spp. Longan var. longan Dang Nglom oblete spheroidal triangular elliptic striate
5 . longan spp. Longan var. longan Daw 13 oblete spheroidal triangular circular striate - psilate
6 . longan spp. Longan var. longan Daw Su Khum oblete spheroidal triangular elliptic striate
7 . longan spp. Longan var. longan Daw Lum Nam Ping prolete spheroidal triangular elliptic striate-perforate
8 . longan spp. Longan var. longan Daw Yod Dang oblete spheroidal triangular circular striate
9 . longan spp. Longan var. longan Daw 27 oblete spheroidal triangular elliptic striate-perforate
10 . longan spp. Longan var. longan Daw Kan On prolete spheroidal triangular elliptic striate-perforate
11 . longan spp. Longan var. longan Daw Kan Kang oblete spheroidal triangular elliptic striate-perforate
12 . longan spp. Longan var. longan Daw Kaew Yi oblete spheroidal triangular elliptic striate - psilate
13 . longan spp. Longan var. longan Daw 20 prolete spheroidal triangular circular striate-perforate
14 . longan spp. Longan var. longan Peth Sakorn oblete spheroidal triangular circular striate-perforate
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Table 4. Continued.

ID No. Species Accession Shape Polar view Equatorial view Ornamentation
15 D. longan spp. Longan var. longan Daw Bai Yoke oblete spheroidal triangular circular striate-perforate
16 D. longan spp. Longan var. longan Pu Ma Teen Kong suboblete triangular elliptic striate
17 D. longan spp. Longan var. longan Jumbo oblete spheroidal triangular circular striate-perforate
18 D. longan spp. Longan var. longan Nam Peang Ta wii prolate spheroidal triangular circular striate
19 D. longan spp. Longan var. longan Si Chom Poo suboblete triangular elliptic striate
20 D. longan spp. Longan var. longan Daw Ban Hong 60 suboblete triangular elliptic striate
22 D. longan spp. Longan var. longan Haew suboblete triangular elliptic striate
23 D. longan ssp. longan var. longan Lamyai Pa prolete spheroidal triangular elliptic striate - reticulate
24 D. longan spp. longan var. = suboblete triangular elliptic striate - psilate

inalesianus
25 D. longan spp. longan var. obtusa Lamyai Krua oblete spheroidal triangular elliptic striate-perforate
26 D. longan ssp. malesianus var. = oblete spheroidal triangular elliptic striate-perforate
malesianus
27 D. fumatus (Blune) Leenh. = prolete spheroidal triangular elliptic striate-perforate
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3a150i0@a (Discussion)
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dg1Uua (Summary)
NIANHIATINNINNNIANI AN UL ATRBIITWANEWUEAN [l Dimocarpus longan ssp. longan
var. longan MU 22 @ﬁﬂﬁuﬁf D. longan spp. longan var. inalesianus (W) AU 1 @ﬁﬂﬁuﬁfD.
[ =l o [ [ .
longan spp. longan var. obtusa (ﬂ’ﬂf;lLﬁﬁ“ﬂ) AMUIU 1 AN8NUG D. longan ssp. malesianus var.
malesianus (mmﬁﬂ) AU 1 m’lﬂﬁuﬁ:(l\/lata Kucing Mumboh) kas D. fumatus (Blune) Leenh.

HANNIANHINLNAINNINAT 193U L NeI LN DT AUANERUE LS uazAINNIDAUUNANIANRLE
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MTRUINITIA 3 nqu AR ngull 1 HanHzazasdIndINiuAaN]LieuLY Suboblate (P/E:
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¥

0.75-0.88) dsznavdnaaaiugileadaadaslvi tunauléa D. jongan ssp. malesianus var.
malesianus, D. longan spp. longan var. inalesianus Wae D. longan spp. longan var. obtuse
(alaiese) NN 2 NANEMUEAzaedInYdINiuASHgLlsauLL Oblate spheroidal (P/E: 0.88-1.00)

U

dsznaufaaaaiuguia waenan noufag ne13 AnTy msa1As wazaei LY NANT 3 HANwE
AveevsnyNiuRaiglsauwuL Prolate spheroidal (P/E: 1.00-1.14) dsznaudiog anawugiiNg
1978 ARHAAWAY ABATN ATNY Aetiuldwe0 Tum wawmes aeguinth aelunen Aeftudew nea2?

7820 a1lenln waz D. fumatus (Blune) Leenh.
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Plate 1. A-H. Dimocarpus longan spp. longan var. longan Lour. (Thainame: Biew Kiew CM.)
(A) Group of pollen grains. (B) Apertural view. (C-D) Polar view: finely striate ornamentation.

(E-F) Polar view: striate-rugulate ornamentation. (G-H) Equatorial view: striate ornamentation.

36



Plate 2. A-P. Dimocarpus longan spp. longan var. longan Lour. (Thainame: Biew Kiew CM.)

(A-D) Polar view. (E-L) Apertural view. (M-P) Equatorial view.
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Plate 3. A-H. Dimocarpus longan spp. longan var. longan Lour. (Thainame: Bai Dum)
(A-B) Polar view: striate-psilate ornamentation. (C-D) Apertural view.

(E-H) Polar view: striate ornamentation.
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Plate 4. A-P. Dimocarpus longan spp. longan var. longan Lour. (Thainame: Bai Dum)

(A-D) Polar view. (E-L) Apertural view. (M-P) Equatorial view.
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Plate 5. A-H. Dimocarpus longan spp. longan var. longan Lour. (Thainame: Peung Tong)
(A) Group of pollen grains. (B-C) Equatorial view: striate-perforate ornamentation.
(D) Polar view: striate- perforate ornamentation. (E) Polar view: striate ornamentation.

(F-H) Apertural view.
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Plate 6. A-P. Dimocarpus longan spp. longan var. longan Lour. (Thainame: Peung Tong)

(A-D) Polar view. (E-H) Equatorial view. (I-P) Apertural view.
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Plate 7. A-H. Dimocarpus longan spp. longan var. longan Lour. (Thainame: Dang Nglom)
(A) Group of pollen grains. (B) Equatorial view: striate-rugulate ornamentation.

(C-F) Polar view: striate- regulate ornamentation. (G-H) Apertural view.
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Plate 8. A-P. Dimocarpus longan spp. longan var. longan Lour. (Thainame: Dang Nglom)

(A-D) Polar view. (E-H) Equatorial view. (I-P) Apertural view.
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Plate 9. A-H. Dimocarpus longan spp. longan var. longan Lour. (Thainame: Daw 13)
(A-B, G-H) Polar view: striate-psilate ornamentation. (C-D) Equatorial view: striate-psilate

ornamentation. (E-F) Apertural view.
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Plate 10. A-P. Dimocarpus longan spp. longan var. longan Lour. (Thainame: Daw 13)

(A-D) Polar view. (E-H) Equatorial view. (I-P) Apertural view.
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Plate 11. A-H. Dimocarpus longan spp. longan var. longan Lour. (Thainame: Daw Su Khum)

(A-B, G-H) Apertural view. (C-F) Polar view: finely striate ornamentation.
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Plate 12. A-P. Dimocarpus longan spp. longan var. longan Lour. (Thainame: Daw Su Khum)

(A-D) Polar view. (E-H) Equatorial view. (I-P) Apertural view.

47



SPkm BBOGGE0

Plate 13. A-H. Dimocarpus longan spp. longan var. longan Lour. (Thainame: Daw Lum Nam Ping)
(A) Group of pollen grains. (B-C) Polar view: striate ornamentation. (D-E) Apertural view.

(F-G) Equatorial view: striate-perforate ornamentation. (H) View of broken wall.
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Plate 14. A-P. Dimocarpus longan spp. longan var. longan Lour. (Thainame: Daw Lum Nam Ping)

(A-D) Polar view. (E-H, P) Equatorial view. (I-O) Apertural view.
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Plate 15. A-H. Dimocarpus longan spp. longan var. longan Lour. (Thainame: Daw Yod Dang)
(A-D) Polar view: striate ornamentation. (E-F) Equatorial view: striate ornamentation.

(G-H) Apertural view.
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Plate 16. A-P. Dimocarpus longan spp. longan var. longan Lour. (Thainame: Daw Yod Dang)

(A-D) Polar view. (E-L) Apertural view. (M-P) Equatorial view.
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Plate 17. A-H. Dimocarpus longan spp. longan var. longan Lour. (Thainame: Daw 27)
(A-B) Polar view: striate-perforate ornamentation. (C-D, G-H) Apertural view.

(E-F) Equatorial view: striate- perforate ornamentation.
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Plate 18. A-P. Dimocarpus longan spp. longan var. longan Lour. (Thainame: Daw 27)

(A-D) Polar view. (E-L) Apertural view. (M-P) Equatorial view.
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Plate 19. A-H. Dimocarpus longan spp. longan var. longan Lour. (Thainame: Daw Kan On)
(A-C) Polar view: striate- perforate ornamentation. (D-F) Equatorial view: striate-perforate

ornamentation. (G-H) Apertural view.
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Plate 20. A-P. Dimocarpus longan spp. longan var. longan Lour. (Thainame: Daw Kan On)

(A-D) Polar view. (E-G, M-P) Apertural view. (H-L) Equatorial view.
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Plate 21. A-H. Dimocarpus longan spp. longan var. longan Lour. (Thainame: Daw Kan Kang)
(A, G-H) Apertural view. (B) Group of pollen grains. (C-D) Equatorial view: striate-perforate

ornamentation. (E-F) Polar view: striate- perforate ornamentation.
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Plate 22. A-P. Dimocarpus longan spp. longan var. longan Lour. (Thainame: Daw Kan Kang)

(A-D) Polar view. (E-L) Apertural view. (M-P) Equatorial view.

57



Svm GOBROS@

Sem GG64966 : A8 SHm A

Llkm BEBEB6

Plate 23. A-H. Dimocarpus longan spp. longan var. longan Lour. (Thainame: Daw Kaew Vi)
(A-C) Apertural view. (D) Equatorial view: striate-psilate ornamentation. (E-H) Polar view:

striate-psilate ornamentation.
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Plate 24. A-P. Dimocarpus longan spp. longan var. longan Lour. (Thainame: Daw Kaew Yi)

(A-D) Polar view. (E-L) Apertural view. (M-P) Equatorial view.
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Plate 25. A-H. Dimocarpus longan spp. longan var. longan Lour. (Thainame: Daw 20)
(A-B) Apertural view. (C-F) Polar view: striate- perforate ornamentation.

(G-H) Equatorial view: striate-perforate ornamentation.
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Plate 26. A-P. Dimocarpus longan spp. longan var. longan Lour. (Thainame: Daw 20)

(A-D) Polar view. (E-P) Apertural view.
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Plate 27. A-H. Dimocarpus longan spp. longan var. longan Lour. (Thainame: Peth Sakorn)
(A-B, E-F) Polar view: striate ornamentation. (C-D) Equatorial view: striate ornamentation.

(G-H) Apertural view.
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Plate 28. A-P. Dimocarpus longan spp. longan var. longan Lour. (Thainame: Peth Sakorn)

(A-D) Polar view. (E-L) Equatorial view. (M-P) Apertural view.
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Plate 29. A-H. Dimocarpus longan spp. longan var. longan Lour. (Thainame: Daw Bai Yoke)
(A-B, D) Polar view: striate-psilate ornamentation. (C) Polar view: striate ornamentation.

(E-F) Equatorial view: striate-psilate ornamentation. (G-H) Apertural view.
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Plate 30. A-P. Dimocarpus longan spp. longan var. longan Lour. (Thainame: Daw Bai Yoke)

(A-D) Polar view. (E-F, I-P) Apertural view. (G-H) Equatorial view.
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Plate 31. A-H. Dimocarpus longan spp. longan var. longan Lour. (Thainame: Pu Ma Teen Kong)
(A-B) Polar view: striate ornamentation. (C-F) Equatorial view: striate ornamentation.

(G-H) Apertural view.
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Plate 32. A-P. Dimocarpus longan spp. longan var. longan Lour. (Thainame: Pu Ma Teen Kong)

(A-D) Polar view. (E-P) Equatorial view.
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Plate 33. A-H. Dimocarpus longan spp. longan var. longan Lour. (Thainame: Jum bo)
(A) Polar view: striate-psilate ornamentation. (C-D) Polar view: striate ornamentation

(E-F) Equatorial view: striate ornamentation. (G-H) Apertural view.
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Plate 34. A-P. Dimocarpus longan spp. longan var. longan Lour. (Thainame: Jum bo)

(A-D) Polar view. (E-H, M-P) Equatorial view. (I-L) Apertural view.

69



\

L |
Tem DOGB@E"

Plate 35. A-H. Dimocarpus longan spp. longan var. longan Lour. (Thainame: Nam Peang
Ta wii) (A-B) Apertural view. (C-F) Polar view: striate ornamentation. (G-H) Equatorial view:

striate ornamentation.
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Plate 36. A-P. Dimocarpus longan spp. longan var. longan Lour. (Thainame: Nam Peang

Ta wii) (A-D) Polar view. (E-H, K-P) Apertural view. (I-J) Equatorial view.
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Plate 37. A-H. Dimocarpus longan spp. longan var. longan Lour. (Thainame: Si Chom Poo)
(A) Group of pollen grains. (B-C, G-H) Apertural view. (D) Equatorial view: striate-rugulate

ornamentation. (E-F) Polar view: striate- rugulate ornamentation.
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Plate 38. A-P. Dimocarpus longan spp. longan var. longan Lour. (Thainame: Si Chom Poo)

(A-D) Polar view. (E-H) Equatorial view. (I-P) Apertural view.
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Plate 39. A-H. Dimocarpus longan spp. longan var. longan Lour. (Thainame: Daw Ban Hong
60) (A) Group of pollen grains. (B, D) Apertural view. (C) View of broken wall.

(E-F) Polar view: striate ornamentation. (G-H) Equatorial view: striate ornamentation.
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Plate 40. A-P. Dimocarpus longan spp. longan var. longan Lour. (Daw Ban Hong 60)

(A-D) Polar view. (E-H) Equatorial view. (I-P) Apertural view.
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Plate 41. A-H. Dimocarpus longan spp. longan var. longan Lour. (Thainame: Haew)
(A) Group of pollen grains. (B-D) Apertural view. (E-F) Equatorial view: striate

ornamentation. (G-H) Polar view: striate ornamentation.

76



Plate 42. A-P. Dimocarpus longan spp. longan var. longan Lour. (Thainame: Haew)

(A-D) Polar view. (E-L) Apertural view. (M-P) Equatorial view.
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Plate 43. A-P. Dimocarpus longan spp. longan var. longan Lour. (Thainame: Lamyai Pa)

(A-D) Polar view. (E-G) Equatorial view. (H-P) Apertural view.
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Plate 44. A-P. Dimocarpus longan spp. longan var. inalesianus

(A-D) Polar view. (E-L) Equatorial view. (M-P) Apertural view.
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Plate 45. A-P. Dimocarpus longan spp. longan var. obtusa

(A-D) Polar view. (E-L) Equatorial view. (M-P) Apertural view.
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Plate 46. A-P. Dimocarpus longan ssp. malesianus var. malesianus

(A-D) Polar view. (E-G, M-O) Equatorial view. (H-L, P) Apertural view.
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Plate 47. A-H. Dimocarpus fumatus (Blune) Leenh.

(A-G) Apertural view. (H) Equatorial view: striate-perforate ornamentation.
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Plate 48. A-P. Dimocarpus fumatus (Blune) Leenh.

(A-D) Polar view. (E-H, M-N) Equatorial view. (I-L, O-P) Apertural view.
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