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ABSTRACT

In this study, pollen morphology of 81 species 71 genera 31 family in plant genetic
conservation under the crown princess sirindhormn project, magjo university have been investigated
by light and scanning electron. The result of this study shown that pollen morphological
examined is divers. Pollen morphologieal description in the family is described. Furthermore, all
this data will develop to be pollen database for taking full advantage of pollen reference for th

study 1n other related areas.

Key words: pollen, Plant Genelic Conservation under the Crown Princess Sirindhomn Project,

Maejo University.
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yansseioudisznouunydias (Light Microscopy: LM)
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DIAAATOU LULHDINTIA (Scanning Electron Microscopy: SEM)
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Family Botanical Name Vernacular Name Voucher No, Place of collection
Acantha eae Hygrphila erecta Hochr @%Uad K. Kertsawang/ sn. Rayong
Andrographis paniculata Wall, ex Nees Amzatules W. Pongamomkul 2223 Chiang Mai
Barleria cristata Linn. denudag MIU Foresl Chiang Mai
Barleria stigosa Willd. fFansal MJU Fore 1 Chiang Mai
Peristrophe lanceolaria Nees Whaes MJIU Forest Chiang Mai
Alangiaceae Alangium salviifolivie spp. salvifolivm 'L";: M. Norsaengsri & C.Laket 3671 Khon Kaen
Amaranthaceae Avera sanguinolenta Bl, mﬁw%’nms MJU Forest Chiang Mai
Anaca diaceae Buchanania lanzan Spreng P ILLaLIY MILU Foresl Chiang Mai
Choerospondias axiflaris Bund Hill nzile MJU Fores! Chiang Mai
Gluta usitata Wall inlng MIU Forest Chiang Mai
Pegia nitida Colebr. N3ZUT MJU Forest Chiang Mai
Rhus chinensis Muell. &una W. Nanakorn/ sn Chiang Mai
Rhus javanica Linn. Fuwa MIU Forest Chiang Mai
Mangifera indica Linn, AN MJU Forest Chiang Mai
Spondias pinnata (L1 Kurz nznan MIU Forest Chiang Mai

12



é; 2 S A o o ] - - ] o 1 n e W a 4 d @ t '
MITINN 1 UTAITD IR DPOINYITITAT AIDUIINY ‘Tf@ﬁulﬂal\lﬂﬂ “r’fiﬂULﬁﬁJ@’J@UNWS'iQ«!hJLLWQ HASOWNNUN 0813 (A18)

Family Botanical Name Vernacular Name Voucher No. Place of collection
Apocynaccac Aganosma marginaia G.Don Turaso S.Walthana 2372 Chiang Rai
Holarrliena pubescens Wall. ex G. Don Tunam S Watthana 276 Chiang Mai
Alstonia seholaris (Linn.) R. Br. o o MIU Forest Chiang Mai
auilla
. 9 ¥ 0 2
Araliaceae Heterapanax fragrans Seem. WIZETHENT - BGO.Staff.53 Sukhothai
Bisehofiaceae Bischofia javanica BI. ﬂsx@jﬁ’u MJU Forest Chiang Mai
Capparidaceae Capparis tenera Dale. 'ﬁmmﬁuum W.Nanakorn ef ¢f sn Chiang Mai
Celastraceae Celastrus paniclata Willd, VSLANATD Sucheera/ sn Chiang Mai
- P.Srisanga with C.Maknoi Chiang Mai
Combretaceae Combretum deciduum Coll.&Hemsl. BHUHIATE
&P.Pa  yachan 3132
Terminalia alata Heyne ex Roth T W Nanakorn ef af Chiang Mai
Compositae Biumea halsamifera (Linn.)DC. wum'lwaj MJU Forest Chiang Mai
Blumeopsis flava Gagnf. HOMSIUA C.Maknoi 671 Chiang Mai
Crassocephalum crepidiodes S. Moore Anmatig W.Pongamomkul 299 Chiang Mai
Emilia sonchifolia DC. ﬁﬂﬂ1“ﬁﬂu P Suksathan Chiang Mai
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Botanical Name

Family Vernacular Name Voucher No. Placc of collection
Apocynaceae Aganosma marginata G.Don TuriAse S. Watthana 2372 Chiang Rai
Holarrhena pubescens Wall. ex G. Don Tupu $.Walthana 276 Chiang Mai
Aistonia schelaris (Linn, ) R, Br. o MJU For st Chiang Mai
futle
. ¥ ¥ '
Araliaceae Heteropanax fragrans Seem. WIZ1euN BGO.Slaif 53 Sukholhai
Bischofiaceae Bischofia javanica B ﬂﬁx@jﬁ’h MJIU Forest Chiang Mai
Capparidaceae Capparis tenera Dalz. AL W Nanzakomn e! af sn Chiang Maj
Celasir  ceac Celastrus paniclata Willd. ULLUANIATD Sueheera/ sn Chiang Mai
2 P .Srisanga with C.Maknai Chiang Mai
Combrelaceac Combretum decidunm Coll,&Hemnsl. HHULATD
&P.Panyachan 3132
Terminalia alata Heyne ex Roth s W Nanakorn ef af Chiang Mai
Co  positae Blimea balsamifera (Linn.)DC. wm@ﬂmg MIU Foresl Chiang Mai
Biumeopsis flava Gagnf. HNAIALAN C.Maknoi 671 Chiang Mai
Crassocephalum crepidiodes S. Moore ARMIAT I W.Pongarmomkul 299 Chiang Mai
Emilia sonchifolia DC. ‘qﬂmfﬁau P Suksath n Chiang Mai
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Family Botanical Name Vernacular Name Voucher No. Place of collection
Compositae Inuta cappa DC. WUIRA MJU Farest Chiang Mail
Inula polygonats CC. wmﬂmﬁﬂu MJU Forest Chiang Mai
Vernonia squarrosa (D Don) Less. Lﬁ:mww%wa C Glamvaewwong 65 Chiang Maf
Elephaniopus scaber Linn. ‘[Giullii’ﬁfn P.Srisangawith & P.Suksathan/sn  Chiang Mai
Oipterocarpaceae  Shorea obiusifolius Roxb. Lé’w MJU Forest Chiang Mai
Euphorlyaceas Phylianthus emblica Linn. veuuiloy M.Norsaengsri 3298 Knon Kaen
Labiatae Amsomeles indica Kuntza AENNDN Y BGO.Staff. 232 Chiang Ma)
Pogostermon giaber Benth noufena P.Srisanga 464 Nan
Leguminosae Acacta comosa Gagnep. WUTUWU MJU Forest Chiang Mai
Bauhinia bracteata Baker Léﬂ’;tﬂga S.Sasrirat 74 Phetchaburi
Bauhinia vaniegata Linn. iﬁyf_l’mﬂﬂ"l.ln MJU Forest Chiang Mai
Caesalpiniz sappan Linn AN W.Pongamornkul 1930 Lampang
Cassia fistula Linn. flul MJU Forest Chiang Mai
Cassia hirsuta Linn. THaIKS P.Suksathan 1994 Mae Hong Son
Cenirosema pubescens Benth, é’"’mw C.Glamvagwwong 42 Chiang Mai
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Botanical Name

Family Vernacular Name Voucher No. Place of collection
Legumincsaea Crolalaria alata D.Don ’ﬁ;uﬂuﬁ'aa W Pongamornkul 34 Chiang Man
Crolalaria bracleala Roxb. ex. DC. uzﬁ\md MJU Forest Chiang Mai
Crotalaria calycina Schrank wzym“ﬁu C.Glamvaewwong 31 Chiang Mai
Crotaiaria verrucosa Linn. ﬁamu“lﬂwqj M.Norsaengsn & C.Laket 3065 Khon Kaen
Dalbergia assamica Benlh. (fiad MJU Foresl Chiang Mai
Dalbergia nigrescens Kurz AUIU MJU Forest Chiang Mai
Milletia kangensis Craib. VL1 MJU Forest Chiang Mai
Mijetlia leucantha Kurz. mzﬁimmm P.Suksathan 3873 Chiang Mai
Plerocarpus macrocarpus Kurz U3zq MJU Forest Chiang Mai
Puerana candolfer Grah. NIUATD 5.Chonga/ sn Kanchanburi
Lythraceae Lagerstromia macrocarpa Wall, duntaun W.Pongamaornkul/ sn Chiang Mai
Melastomataceae Melastoma normale D.Don qnm’? MJU Forest Chiang Ma)
Meliosmaceas Meliosma simplicifolia Walp. Lﬁaumw MJU Forest Chiang Mai
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Botanical Name

Family Vernacular Name Voucher No. Place of collection
Syzygium megacarpa N.C Rathknshman &
Myraceae w1 MJU Forest Chiang Mal
N.C Narr
Syzygium curmimi Druce 13 ﬁ?jﬁnmz K.Kertsawang 259 K.Kernsawang 259
Ochnaceae Ochna integerrima Merr, #1911 Nz MJU Forest Chiang Mai
Cxalidaceae Biophytum sensitivum DC, ATENULDA S.Wattana. et af 14 Ratchaburi
Peperomiaceae Peperomia pejiucida Korh. AnNTzda MJU Farest Chiang Mai
Rhamnaceae Zizyphus  incurva Roxb. AU MJU Forest Chiang Mai
Rubiaceae Gardemna erythroclada Kurz EAWIAY MJU Forest Chiang Mai
Hedyoptis capitellata Wall. ex G. Don anlaom MJU Forest Chiang Mai
Ixora cibdela Craib it MJU Forest Chiang Mai
Mussaenda sandeniana Ridl, uf’{ueun MJU Forest Chiang Mai
Wendlandia tnctoria A.DC. udanag P.Snsanga etal 2971 Chiang Mai
Rutaceae Claudsena excavala Burm.f. HIAHNDU Jatupol K. 08-238 Chiang Mai
Micromelum minutum Wight & Arn Tyﬁ1 BGOC Staff/ sn Khon Kaen
Sapindaceae Schleichera ofeosa Merr. AZAH MJU Forest Chiang Ma
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Family Botanical Name Vernacular Name Youcher No. Place of collection

Scrophutariaceae  Buchnera cruciata Buch.-Ham. Hﬂjﬁ'nf‘h P.Suksathan 2082 Mae Hong Son
Lindernia cruslacea var. crudtacea wmjmmﬁaaﬁmﬁﬂ K. Kertsawang 202 Rayong

Simaroubaceae Eurycoma longifoia Jack yJarmaifion MJU Forest Chiang Mai
Harrisonia perforata Merr. %‘yg'hm MJU Forest Chiang Mai

Sterculiaceae Helicteres efongala Wall. %"5‘14 W. Pongamornkul 1959 Chiang Mat
Pterospermum acenforium Willd. PSRRI BGQC.Staff, 0577 Chiang Mai
Sterculia lanceolale Cav. ?;ui:’a P. Srisanga/ sn Nan

Tliaceae Grewia eriocarpa Juss. ﬂa’f}u MJU Forest Chiang Mai
Microcos panicufata Linn. WELWA) MJU Forest Chiang Ma

Verbenaceae Clerodendrum viscosum Vent. wrsueuh MJU Forest Chiang Mai
Vitex peduncutaris Wall. ex Schauer auun W. Nanakorn et alf sn Chiang Mai

18
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1. Acanthaceae

Materials: 5 ¥R 910 4 o0a (Hygrphila erecta Hochr, Andrographis
paniculata Wall. ex Nees, Barleria cristata Linn., B. stigosa Willd., Peristrophe
lanceolaria Nees)

LM/ SEM observations {Plate 1-10)

fnmazroullavsiaznads (UL 3 colporate TLIAYBIALHOUSYRATDYITHIY
16.29 (29.33) 47.53 1uTasimms Tuuny Polar uazvwIamAy 103.60 (114.23) 127.01
Twinsiwns Tunnu Equatorial azevusaiivuianaisiavuialuejuin 41 P/E rtio a0y
FENIN 0.62-0.96 ﬁgﬂﬁ'wéam oblate 019 oblate spheroidal WiiazBOUsYIIAIAM G UATY1Y

(reticulate)



20

Plate 1. A-P. Hygrphila erecta Hochr  {A-D) Equatorial view.. {E-H) Polar view. (M-P)

Aperiural view,
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Plate 2. Hygrphila erecta Hochr {A) Group of pollen grains. (B-D) Apertural view.

(E-F) Mesocolpium: reticulate ornamentation (G-H) View of broken wall.
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Plate 3. A-P. Andrographis paniculata Wall. ex Nees (A-D) Apertural view. (E-P) Equatorial

view.
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Plate 4. Andrographis paniculala Wall. ex Nees (A-D) Apertural view.

{E-F) Mesocolpium: reticulate ornamentation (G-H) Apertural view.
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Plate 5. Barleria cristata Linn. (A-H) Equatorial view. {I-P}) Polar view.
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Plate 6. Barleria cristata Linn. (A) Group of pollen grains. (B-D) Mesocolpium:
reticulate ornamentation (E-F} Apertural view. (G) Mesocolpiunt: reticulate

ornamentation (H) View of broken wall.
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Plate 7. Barferia stigosa Willd. (A-H) Eauatorial view. (I-L) Apertural view. (M-P) Polar view.



Plate 8. Barleria stigosa Willd. (A) Group of pollen grains. (B) Mesocolpium:
reticulate crnamentation (C-E) Apertural view. (F} Polar view: reticulale ornamentation.

(G-H) View of broken wall.
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Plate 9. Peristrophe fanceolaria Nees (A-D) Polar view. (E-L) Aperlural view.

(E-L) Equatorial view.
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Plate 10. Peristrophe fanceclaria Nees (AE, F, H) Mesocolpium: reticulate

ornamentation. {B-D) Aperiural view. (G) View of broken wall.
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2. Alangiaceae

Materials: 1 %19 910 1 na (dlangium salviifolium spp. salvifolium)
LM/ SEM observations (Plate 11-12)

BNHUTOIUAVDIALDBUI YUV 3-4 colporate VUIAVBIRLBOAINRALVDYIZH I
21.17(26.10) 33.44 TuTnsiuas Tuunu Polar uazvInmas 21.14 (28.06) 40.57 ulaswas
lunny Equatorial 20933 0YRIMAG1 A1 P/E ratio BA10YIEN 19 0.95 131319 oblate w13y

=1 <3 '
220U YNNI UAINIY (reticulate)
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Plate 11. Alangium salviifolium spp. salvifolium (A-D,I-L) Equatorial view. (E-H) Polar view.

{M-P) Optical view.
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Plate 12. Alangium salviifolium spp. salvifolium (A) Group of pollen grains.

(B-G) Apertural view. {H) View of broken wall.
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3. Amaranthaceae
Materials: 1 i@ 310 1 AN (Avera sanguinolenta Bl.)
SEM observations (Plate 13)

ANYULFOUTAUDIATO0ATYUUY  polyfprate  YIAVBIATBBUTAYRAYDYTLH I
21.81 (24.49) 3178l laswas Tuusy Polar Uz ImmAY 27.48 (25.83) 32.06 lulAswas
Tuuny Equatorial azedusyluuwNaIe A1 P/E ratio UAIDYITHIN 0.95 A311713 oblate

) =1 = -
spheroidal #ldazopusyNanmeluuywToY (psilate)
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Plate 13. Avera sanguinolenta Bl. (A) Group of pollen grains. (B-F} Equatcrial view.

(G-H) View of broken wall.
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4. Anacardiaceae
Materials: & ¥iia 910 7 AN (Buchanania lanzan Spreng, Choerospondias

axtllaris Buttd Hill, Gluta usitara Wall, Pegia nitida Colebr., Rhus chinensis Muell,, R. javanica

Linn., Mangifera indica Linn., Spondias pinnata (L.1.) Kurz)
LM/ SEM observations (Plate 14-25)

ANYUTFOUTAVDIAZOBUTUHVY 3 colporate  YUINVDINTBDUI WANYBYIZNIN

28.16-49.97 Mwlasmas Tuunu Polar uazvinmmde 25364199 lulaswas luunu
14

Equatorial 8¥80UIRLVLIANAN A1 P/E ratio UAIDYIENTIN 0.92-1.39 T315190061 oblate

; o = [~ A .
spheroidal fi9 subprolate R prolate wma:a@\iwﬂémammmﬂu psilate 214 striate
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Plate 14. Buchanania lanzan Spreng (A-D) Apertural view. (E-P) Equatorial view
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Plate 15. Buchanania tanzan Spreng (A} View of broken wall. (B, G, H) Aperiural view.

(C) Group of pollen grains. (D-F) Mesocolpium: Striate ornamentation.
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Plate 16. Choerospondias axillaris Buttd Hill (A-D) Apertural view. (E-P) Equatorial view
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Plate 17. Cheoerospondias axillaris Buttd Hill (A-B) View of broken wall. {(C-D) Apertural
view. (E) Equatorial view. (F) Mesocolpium: striate ornamentation. {G) Polar view. (H)

Apocolpium: striate ornamentation. {Source: Tangtragoon, 2005)
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Plate 18. Gluta usitata Wall (A-D) Apertural view. (E-L} Equatorial view. (M-P) Polar view.
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Plate 19. Gluta usitata Wall (A} Group of pollen grains. (B-D, G-H) Apertural view.

(E-F} Mesocolpium: perforate ornamentation.
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Plate 20. Pegia nitida Colebr. (A-H) Equatorial view. (i-L) Apertural view. (M-P) Pclar

view,
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Plate 21. Pegia nitida Cotebr. {A) Group of pollen grains. (B) View of broken wall.

(C-G) Apertural view. (H) Apocolpium: striate ormamentation.
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Plate 22. Rhus javanica Linn. {A-D, I-L) Equatorial view. (F-H. M-P} Apertural view.
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Plate 23. Mangifera indica Linn. (A-H) Equatorial view. (I-L) Apertural view. (M-P) Polar

view.
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Plate 24. Spondias pinnata (L.f.} Kurz (A-H) Equatorial view. (I-L) Apertural view.

{M-P) Polar view.
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Plate 25. Spondias pinnata (L .f.) Kurz (A} Group of pollen grains. (B-F} Mesocoipium:

striale ornamentation. (G-H) Apertural view.
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5. Apocynaceae

Malterials: 3 ¥Ha 910 3 and (Aganosma marginata G.Don. Holarrhena pubescens

Wall. ex G. Don, Alstonia scholaris (Linn.} R. Br.)
LM/ SEM observations (Plate 26-31)

ANYMEYDUTAVBIALBBUIYUUD 3 colporate HAT 3-4 colporate YHIAVDIATODITYY
mAvogizn e 20.78-36.74 luTnsmms Tuunu Polar wazvuimmas 19.01-33.91 Tulasiuns
Tuunu Equatorial az09uInLwNAMRNDIUUIANG A1 P/E ratio HAIDYTEHII9 0.85-1.15 3
gﬂ‘irwéjﬂl,wi oblate spheroidal G subprolate 04 prolate Nﬂ’aﬂz@mm@mﬂmmﬂu pstlate LS

perforate
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Plate 26. Aganosma marginata G.Don {A-H) Equatorial view. {I-P} Apertural view
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Plate 27. Agancsma marginata G.Don {(A-B, E-F) Aperiural view, (C-D, G) Apcecolpium:

psiate ornamentation. (H) Mesocolpium: psiate ornamentation.
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Plate 28. A-H. Holarrhena pubescens Wall. ex G. Don (A-F) Optical view. (G-H) Apertural

view. |-P. Heteropanax fragrans Seem. (I-L) Equatorial view. (M-P) Polar view.
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Plate 29. Holarrhena pubescens Wall. ex G. Don (A-B) Group of pollen grains.

(C-F) Apertural view. (G) Mesocolpium: psiate ornamentation. (H) View of broken wall.
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Plate 30. A-H. Alslonia scholaris (Linn.) R. Br. (A-D) Apertural view. (E-L) Equatorial view.

(M-P) Polar view.
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Plate 31. Alstonia scholaris (Linn) R. Br. {A-B) Group of pollen grains. (B) Mesocolpium:
psiate perforale ornamentation. (C-0) Apertural view. (E-H) Apocolpium: psiate perforate

ornamentation.
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6. Araliaceae
Materials: 1 ¥Ua 910 1 00D (Heteropanax fragrans Seem.)
SEM observations (Plate 32)

AnyuFoutlavednzenuInIUL 3 colporate UYL INVOINTODATYURALDYITHI
30.35 Julnswas luinu Polar uazvinamnde 28.13 Tulaswes luunu Equatorial axpoq
ISYHVLIANG A1) P/E ratio UA10G531319 1.08 U31)319 prolate spheroidal HI10894L5 Bl

=]
AR ULV rugulate
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Plate 32. Heteropanax fragrans Seem. {A-B} Mesocolpium: rugulate ornamenlation.

({C-D) rugulate ornamentation. (E-G) Apertural view. {(H) View of broken wall.
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7. Bischefiaceae
Materials: 1 YA 910 1 oA (Bischofia javanica Bl.)
LM/ SEM observations {Plate 33-34)

ANBUTEOUTAUDIATDOUSWUIIY 3 colporate  YUIAVDIATTDIIWRAYDYILH I

2022 Tnlasiwas Tuuny Polar uazyuiamdy 18.93 lulaswns luunu Equatorial axaod
- =1 4 = T 1 1 ar =1
aluuiaEan f1 P/E ratio U905z 0.97 331/519 oblate spheroidal W19z D25 1l

Aol rugulate
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Plate 33. Bischofia javanica Bl. (A-H} Equatorial view. (I-P) Polar view.
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Plate 34. Bischofia javanica Bl. (A-B, E) Mesocolpium: rugulate ornamentation.

(C-D, F-H) Apocolpium: rugulate ornamentation.
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8. Capparidaceae
Materials: 1 W@ 970 1 onNa (Capparis tenera Dajz.)

LM/ SEM observations (Plate 35)

ANBUTTOUTAYDIALBOUIYUUY 3 colporate YU IAVBIATBBUTWYRALDYTZHIN

19.51 Tulnswas lunny Polar nazwinamde 15.19 lulpswas Tuunu Equatorial azooq
- o ' = ' ' =1 1 o =

sylUUIAEn M1 P/E ratio UA195521%319 1.30 131579 subprolate Miitnzoousyiladna iy

1Y reticulale
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Plate 35. Capparis tenera Dalz. (A-D) Equatorial view. (E-H) Apertural view. ([-P} Polar

View.
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9. Celastraceae
Materials: 1 119 910 1 ana (Celastrus paniclata Willd.)
LM/ SEM observations (Plate 36-37)

ANBUTTOUAVDIAZOBUIWULY 3 colporate  VUINVDINLDDUI YN DUBYIEN I
28.08 lulasmns lunpu Polar uazvinamas 2691 lulasiwas luun Equatoral azoes
1 NVIIANAN A1 P/E ratio DA18Y52MI19 1,05 331/519 prolate spheroidal WiiInz B Osl)

a’mmmﬂmmu reticulate
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Plate 36. Celasirus paniclata Willd. {A-D) Equatorial view. (E-H) Apertural view. (I-P)

Polar view.
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Plate 37. Celasirus paniclata Willd. {A-B) Mesocolpium: reliculate ornamentation.

(C-D, H) Apertural view. {E-G) Apocolpium: reticulate ornamentation.
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10. Combretaceae

Materials: 2 iR A0 2 one (Combretum deciduum Coll. & Hemsl., Terminalia alata

Heyne ex Roth)
LM/ SEM observations (Plate 38-39)

ANYAUTTOUAVBIATOOUTUUVY 3 colporate VIAYDINTDDUTAYDAUBYIZTN I
21.63-27.57 lulasmas luunu Polar uazwwamde 18222728 luleswas  luunu
Equatorial  Az@ouIlYUIANGIY A1 P/E ratio Uf10gIznIg 1.19-1.02 031519 prolate

spheroidal W1 10zRRUIRNAM@OT ULV reticulate
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Plate 38. Combretum deciduum Coll.&Hems!. {(A-D) Equatorial view. (E-H) Apertural

view. (I-P) Polar view.
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Plate 39. Terminalia alata Heyne ex Roth (A-D} Apertural view. {(E-L} Equaltarial view.

(M-P) Polar view.
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11. Compositae

Materials: 8 UM 110 7 aND (Blumea balsamifera (Linn.)DC., Blumeopsis flava Gagnf.,
Crassocephalum crepidiodes S. Moore, Emilia sonchifolia DC., Inula cappa DC., I polygonata

DC., Vernonia squarrosa (D.Don) Less., Elephantopus scaber 1.inn.)
LM/ SEM observations {Plate 40-54)

ANBUzUTATDINTODUTYUUY 3 colporate VUIAVBIDDBIS WATHBYTYHIY
25.49-60.88 lulasmas luunu Polar wazvuimnde 26.82-59.60 lulaswes Tuunu
Equatorial z0aasglivuianmadeyuialng a1 P/E raio HMagiznina 0.95-1.03 313

oblate spheroidal a9 prolate spheroidal Nﬁaazaaqzﬁmﬁa’mmmﬂmmu echinate
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Plate 40. Blumea balsamifera (Linn.) DC. (A-H) Apertural view. (I-L) Equatorial view.

(M-P) Polar view.
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Plate 41. Blumea baisamifera (Linn.} DC. {A) Group of pollen grains. (B-D) Mesocolpium:

echinate ornamentation. (E-F) Apertural view, (G-H) View of broken wall,
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Plate 42. Blumeopsis flava Gagnf. (A-L) Equatorial view. (M-P) Polar view.
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Plate 43. Biumeopsis flava Gagnf. (A) Mesocolpium: echinale ornamentation,
(B) Group of pollen grains. (C-F) Apertural view. (G) Spinulose with perforate

(H) View of broken wall.



73

Plate 44. Crassocephalum crepidiodes S. Moore (A-D) Apertural view. (E-L} Equatorial

view. (M-P) Polar view.
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Plate 45. Crassocephalum crepidicdes S. Moore (A} Group of polien grains.

(B-D) Mesocolpium: echinate ornameniation. (E-H} Apertural view.
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Plate 46. Emilia sonchifolia DC. (A-D) Apertura)l view. (E-P) Equatorial view.
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Plate 47. Emilia sonchifolia DC. (A-D) Apertural view. (B-H) Mesocolpium: echinate

ornamentation.
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Plate 48. /nula cappa DC. (A-H) Apertural view. {I-L} Equatorial view. (M-P) Polar view,
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Plate 49. Inula cappa DC. (A) Group of pollen grains. (B-D) Mesocolpium: echinate

ornamentation. (E) Polar view. (F-G) Apertural view. (H) View of broken wall.
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Plate 50. /nula polygonata DC. (A) Group of pollen grains. (B) View of broken wall.

(D-F) Mesocolpium: echinate ornamentation. (G-H) Apertural view.
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Plate 51. Vernionia squarrosa (D.Don} Less. (A-L) Optical view. (M-P) Apertural view.
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Plate 52. Vernonia squarrosa (D.Don) Less. (A) Group of pollen grains.

(B, E-H) Mesocolpium: echinate ornamentation. (C-D) Apertural view.
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Plate 53. Elephaniopus scaber Linn. (A-D, M-N) Optical view. (E-L) Apertural view.

{O-P) Polar view.
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Plate 54. Elephantopus scaber Linn. (A-B) Group of pollen grains. (C-F) Apertural view.

{G-H) Mesocolpium: echinate ornamentation.
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12. Dipterocarpaceae
Materials: [ ¥UE 910 | ona {Shorea obtusifolius Roxb.)
LM/ SEM observations {Plate 55-56)

ANBMEADINAYDIATODUTYLVY 3 colporate  YUINVDINTDDUIAUNANDYITNIN

23.74 lulasmas Tuuny Polar uazvuwiamae 23.27 lulasiuas luunu Equatorial azo03
a =3 ' . = 1 ' ' =1 ) . ar =t
SYNUVUIAN A P/E ratio 1A19g5EH9 1.02 151513 profate spheroidal HITIaz08w5 Byl

armanmiluy perforale
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Plate 55. Shorea obtusifolius Roxb. (A-H) Apertural view (I-L). Equatorial view. (M-P)

Polar view.
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Plate 56. Shorea obtusifolius Roxb. (A-B) Mesccolpium: rugulate perferate ornamentation.

{C-D) Apertural view. (E-H) Apocolpium: rugulate perforate ornamentation.
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13. Euphorbiaceae
Materials: 1 ¥16 910 2 ANA (Phyllanthus emblica Linn.)
LM/ SEM observations (Plate 57-58)

ANBULYOUAVBIAZEDNIAYIUY S colporate YW IAVDINTHOUIAYURALDYILH I

2325 Tulaswas lunnu Polar wazvuiamay 22.60 Tulasmwas luuny Equatorial azpoa
=] =4 ' =S 1 1 [ =1 ¥ @ =)
alivinamn A1 P/E ratio 171198351309 1.03 831519 prolate spheroidal Wisazosasyil

= .
AR AWAI LY reticulate
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Plate 57. Phyllanthus emblica Linn. (A-L) Equatorial view. (M-P) Polar view.
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Plate 58. Phyllanthus emblica Linn. (A-B) Group of pollen grains. (B-F) Mesocolpium:

reticulate ornamentation. (G) Apertural view. (H) View of broken wall.
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14. Labiatae
Materials; 2 U 910 2 & N0 (Anisomeles indica Kuntze, Pogostemon glaber Benth.)
LM/ SEM observations {Plate 59-60)

ANYEYAAUDINLDOAINLLY 3 colporate VU IAYDINTDDUTYIROUDYTEHI
25.70-38.56 lulnswas Tuunu Polar uazaummdy 20333423 lulnswas luunu
Equatorial ~ 9Z8aUIUNVLIANGIN 11 PE ratio NA10YIZHIN 1.13-1.28 031319 prolate

o = o =4 o -
spheroidal D4 subprolate wuaamamq{umﬂawulusm‘u reticulate
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Plate 59. Anisomeles indica Kuntze (A-L). Equatorial view. (M-P) Polar view.



92

Plate 60. Pogostemon glaber Benth. (A-H) Equatorial view. (I-P) Apertural view.
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15. Leguminosae

Materjals: 18 %@ 910 11 aNa (Acacia comosa Gagnep., Bauhinia bracteata Baker, B.
variegata Linn., Caesalpinia sappan Linn., Cassia fistula Linn., C. hirsuta Linn., Centrosema
pubescens Benth., Crotalaria alaia D.Don, C. bracteata Roxb. ex. DC., C. calycina Schrank,
C. verrucosa Linn., Dalbergia assamica Benth., D. nigrescens Kurz, Desmodium oblongum
Benth, Milletia kangensis Craib., M. leucantha Kurz., Pterocarpus macrocarpus Kurz,

Pueraria candollei Grah.)
LM/ SEM observations {Plate 61-85)

é’ﬂ‘ﬂm:ﬁaaﬂmmaxaammﬂumu 3 colporate, 3 colporoidate 118% polyads YUV
EDDUIAURALDYIZHI1Y 18.06-61.61 Tulnsmas Tuuny Polar tozvinamae 14.76-59.51
Tulaswas Tuunu Equatorial nzepusaiivinm@n yinanas vazawa el A1 P/E ratio 1)
ﬂ'mq'ﬁw’jn 0.90-1.42 ﬁgﬂ‘§1ﬂ oblaie spheroidal, prolate spheroidal (2% subprolate HU902 0D

Lméumﬂmmﬂmmu clavate, echmate, reticulate, striate, perforaie Lide psilate
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{Polyads)

view

Plate 61. Acacia comosa Gagnep. (A-P). Equatorial



Plate 62. Bauhinia bracteata Baker (A-D, M-P). Apertural view. (E-L) Equatorial view.
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Plate 63. Bauhinia bracteata Baker (A-B) Mesccolpium: spinose -psilate ornamentation.

{C-F) Apertural view. (G-H} Apocolpium: spinose psilate crnamentation.
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Plate 64. Bauhinia variegata Linn. (A-D). Apertural view. (E-L) Equatorial view. {M-P)

Polar view.



98

bRz, ene

tdes sOEEAD

Plate 64. Bauhinia variegata Linn. (A,C, E-G) Palar view. (B, D) Apocolpium:striate

reticulate ornamentation. {H) Apertural view.
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Plate 65. Caesalpinia sappan Linn. (A-P)Polar view.
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Plate 66. Caesalpinia sappan Linn. (A-C) Mesocolpium: reticulate ornamentation. (D-F)

Apertural view. {(G) Group of pollen grains. (H) Apocolpium: reticulate ornamentation.
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Plate 67. Cassia fistula Linn. (A-D). Equatorial view. (E-L) Apertural view. (M-P) Polar

View.
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Plate 68. Cassia hirsuta Linn. (A-H). Apertural view. {I-L) Equatorial view. (M-P} Polar

view.
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Plate 69. Cassia hirsuta Linn. (A) Group of pollen grains, (B-F) Mesccolpium: psilate

crnamentation. (G) Apertural view, (H) Polar view.
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Plate 70. Centrosema pubescens Benth. (A-D) Apertural view. (E-L) Equatorial view.

(M-P) Polar view.
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Plate 71. Centrosema pubescens Benth. {A-D) Mesccoipium: reticulate ornamentation.

{E-F, H) Apertural view. {G} View of broken wall.
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Plate 72. Crotalaria alaia D.Don (A-H}. Equatorial view. (I-P) Aperturalr view.
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Plate 73. Crotalaria alats D.Don (A-C) Group of pollen grains. (D-G) Apertural view

(H) View of broken wall,
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Plate 74. Crotalaria bracleata Roxb. ex. DC. (A-H) Equatorial view. (I-L) Apertural view.

{M-P) Polar view.
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Plate 75. Crotalaria calycina Schrank (A-N}. Polar view, (O-P) Equatorial view.
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Plate 76. Crotafaria verrucosa Linn. (A-D). Apertural view. (E-L) Equatorial view. (M-P)

Polar view,



Plate 77. Dalbergia assarnica Benth. (A-H). Aperturai view. {I-P) Equatorial view.
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Plate 78. Dalbergia assamica Benth. (A) Group of pollen grains. (B-D) Apertural view.

(E-F) Mesocolpium: reticulate ornamentation. (G-H} Apocoipium: reticulate crnamentation.
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Plate 79. Dalbergia nigrescens Kurz {A-D} Apertural view. (E-L) Equatorial view. (M-P)

Polar view.
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Plate 80. Dalbergia nigrescens Kurz (A) Group of pollen grains. (B} View of broken wail.
(C-D) Apertural view. (E-F) Mesocolpium: psilate ornameniation. (G-H) Apocolpium:;

psilate ornamentation.
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Ptate 81. Milletia kangensis Craib. (A-D} Apertural view. (E-L) Equatorial view. (M-P} Polar

view.
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Plate 82. Millettia teucantha Kurz. (A-D} Apertural view. (E-P) Equalorial view.
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Plate 83. Pterocarpus macrocarpus Kurz (A) Group of pollen grains. (B, E-F) Apertural
view. (D}Mesocolpium: perforate ornamentation. (G-H) Apocolpium: periorale

ornamentation.
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Plate 84. Pueraria candollei Grah. (A-H). Equatorial view. (I-P) Polar view.
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Plate 85. Pueraria candollei Gran. {A) Group of polien grains. (B-C) Mesocolpium:
perforate ornamentation. (D-F) Apertural view. (G-H) Apocolpium: periorate

crnamentation.
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16. Lythraceae
Materials: 1 19 910 ) ona (Lagersiromia macrocarpa Wall.)
[.M/ SEM observations (Plate 86-87)

Anbur e ulaveNazBuIYRUUY 3 colporale YHIAVDIATBDUININAVDYTLH NS
57.80 lulnsiwas Tuunu Polar unzvinamay 57.41 lulasuas luuny Equatorial azo®9
R NULIRNA1Y A1 P/E ratio DA19¢5:4 319 1.01 131)519 prolate spheroidal Wiiangoaws ayll

i -
e oluuyy psilate
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Plate 86. Lagerstromia macrocarpa Wall. {A-L). Equatorial view. (M-P) Polar view.



122

Plate 87. Lagerstromia macrocarpa Wall. (A) Group of pollen grains. (B-D) Apertural
view. (E-F} Apocolpium: psilate ornamentation. (G-H) Mesocolpium: psilate

ornamentation.



123

17. Melastomataceae
Materials: 1 ¥UA 210 1 N (Melastoma normale D.Don)
LM observations (Plate 88}

ANHULYDUUAVDINTODUTULUY 3 colporate  VUIAVDINTBOUIYNAVOYILHIN
57.80 Tulaswas Tuuny Polar uazvuimman 57.23 lulanwns luuny Equatorial ayend
sadvalng M P/E ratio NA0E3EHI19 0.99 T51919 oblate spheroidal HIazDRUSYT

a’mawﬁ]mmu psilate
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Plate 88. Mefastoma normale D.Don (A-D) Aperlural view. (E-L) Equatorial view. (M-P)

Polar view.
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18. Meliosmaceae
Materials: 1 ¥4 910 1 oNa (Meliosma simplicifolia Walp.)
SEM observations {Plate 89)

ANYUZYDITAUBIAZOOUIYUUL 3 colporate YUINVDIALDIUIYNALOYILH I
28.53 Tulaswes Tuunu Polar uazvuwamdy 28.63 Tulnswas luuny Equatorial azend
UUVLIANAT A1 P/E ratio UA0YSEHIS 115 U319 subprolate Wiliazaousgliatnaiy

o s
WU reticulate
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Plate 89. Meliosma simplicifolia Walp. (A-B) Mesocolpium: reticulate ornamentation. {C-E)

Apertural view. (F-H) Apocolpium: reticulate ornamentation.
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19. Myrtaceae

Materials: 2 ¥ila 977 | anNa {Syzygium megacarpa N.C Rathkrishman & N.C.Nair, S

cumimi Druce)
LM/ SEM observations {Plate 90-92)

ANV TRIUAVBIAZBBUIYUUY 3 colporate VLIAVBIATDDUIPAALBYTENIN

24.35-27.13 lulaswes lunnn Polar wazvinamas 23.93-33.05 lulnswas Tuunu
=] = t = ¥ ' =1 )

Equatorial  8g08UIYPUVWIAAN A1 P/E ratio UAIBYIEHIN 0.82-1.02 ugﬂﬁm prolate

spheroidal ©14 subprolate @1{3azonaI5 i A MOTULDL psilate
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Plate 90. Syzygium megacarpa N.C.Rathkrishman & N.C.Nair (A-H) Polar view. {I-P)

Equatorial view.
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Plate 91. Syzygium megacarpa N.C.Rathkrishman & N.C.Nair {A-B) Group of pollen

grains. (C-D) Mesccolpium: psillate crnamentation. (G-H) Polar view.
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Plate 92. A-D. Syzygium megacarpa N.C.Rathkrishman & N.C.Nair (A-D) Polar view.,

E-P. Syzygium cumimj Druce (E-P) Polar view.
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20. Ochnaceae
Materials: 1 ¥UR 919 1 N0 (Ochna integerrima Merr.)
LM/ SEM observations (Plate 93-94)

ANYUTAOVUAVOITDDUINRUVY 3 colporate YU IRVBIALDOAIYPNAVIYIFNIN
26.42 Tulnswas Tuunu Polar uazvsiamae 28.57 Tulaswas Tuupy Equaterial 2994
ISNYUIANGIA 1 P/E ratio UAIBYIEMIN 0.93 DB31)519 oblate spheroidal HiTIaz 083 BTl

a'mmmflmmu scabrate



Plate 93. Gchna integerrima Merr. (A-D, I-L) Equatonal view. (E-5) Apertural view. {M-P)

Polar view.
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Plate 94. Ochna integerrima Merr. (A-B, E-F) Aperiural view. {C-D) Mesocoipium: psillate

ornamentation. (G-H) Apocolpium: psillate ornamentation.
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21. Oxalidaceae
Materials: 1 ¥118 910 ] ann (Biophytum sensitivum DC.)
LM/ SEM observations (Plate 95-96)

ANNAUEADAVAUDINTDBUIYUUY 3 colporale VUIAVDINLADUIWRALDYIZU I

31.06 Tulaswas Tuwnu Polar tazvuiamae 51.13 lulaswas luuny Equatorial azead
=t e T = 1 ' A ' as =t 3

v lvg M PE ratio Af19Y3MI9 0.61 U3U519 oblate Wisaznpusylalaauiy

U1 reticulate
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Plate 95. Biophytum sensitivum DC. (A-H, M-P) Equatonial view. {I-L) Polar view.
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Plate 96. Biophytum sensitivum DC. (A-B) Group of polien grains. (C-E) Mesocalpium:

reticulate ornamentation. (F-H) Apertural view.
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22. Peperomiaceae
Materials: 1 %¥1a 310 | N0 (Peperomia pellucida Korth.)
.M observations (Plate 97)

ANYUZTOUTAVOINZODUIYUY 3 colporate  VLIALDIALDBUIYWNDUDYTTHIN
24.46 Tulaswns luunu Polar uazviamade 26.59 lulasiwas luuny Equatorial azood
IYNVIANG AT P/E ratio UA19Y5ZHIN 0.92 151314 oblate spheroidal Hil1az00U5 R

aa1eu U perforate
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Plate 97. Peperomia pellucida Korth. {A-D) Apertural view. (E-P) Equatorial view.
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23. Rhamnaceae
Materials: 1 %19 310 oNA (Zizyphus incurva Roxb.}
LM observations (Plate 98)

ANYNYOUAYDIOTDOUINLUY 3 colporate YUIAVDIATDOUIUMAVOYIZHI
28.68 Tulnsmuas Tunnu Polar nazvuamads 39.56 lulnsiuas Tunnu Equatorial azoousny
= ' S ' ' = 1 w =t i
Huuanale A1 P/E ratio NA18GIEM D9 0.74 U31314 oblate Wilvazeoasylanmoiiuuuy

reliculate
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Plate 98. Zizyphus incurva Roxb. (A-B) Apertural view, {(C-G} Mesocolpium: reticulate

omamentation. (H) view of broken wall.
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24, Rubiaceae

Materials: 5 & 910 5 AN® (Gardenia erythroclada Kurz, Hedyoptis capitellata Wall.

ex G. Don, [xora cibdela Craib, Mussaenda sanderiana Ridl., Wendlandia tinctoria ADC.)
.M / SEM observations (Plate 99-107)

ANYUZTOUTAVBINLDDUIUUIY 3 colporate UAY 4 colporate YHIAVDIATDOUTDY
InAUYITNIN 11.97-36.88 hulaswas Tuinu Polar uazwuiamnas 13.15- 40.82 Tulnswes
Juuny Equatorial nzeousyiviaIAnteULIANa1 A1 P/E ratio IA104521MI19 0.86-0.92 &

T =2 LY =) <%
gﬂ‘iN oblate 119 oblate spheroidal wmazamss%umﬂmm{lmmn reticulate MAY perforate
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Plate 89. Gardenia erythroclada Kurz (A-D} Apertural view. (E-H) Equaltorial view. (I-P)

Polar view.
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Plate 100. Gardenia erythrociada Kurz (A-B) Apertural view. (C-F) Mesocolpium:

reticulate ornamentation. (G-H) ) Apocolpium: reticulate ornamentation.
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Plate 101. Hedyoptis capitellata Wall. ex G. Don (A-L) Equatorial view. (M-P) Polar view.
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Plate 102. ixora cibdela Craib {(A-H) Equatorial view. (I-P) Polar view.
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Plate 103. ixora cibdefa Craib (A-B) Mesocolpium: reticutate —striate ornamentation.

{C, E-F) Apertural view. (G-H) Apocolpium: reticulate ormamentation.
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Plate 104. Musseenda sanderiana Ridl. (A-H) Equatorial view. (I-P} Polar view.
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Plate 105. Mussaenda sanderiana Ridl. (A-F) Apertural view. {G-H) Apocolpium: perforate

ornamentation.
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Plate 106, Wendlandia finctoria A.DC. (A-H) Equatorial view, (I-P) Polar view.
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Plate 107. Wendlandia tinctoria A.DC. (A) Group of pollen grains. (B-D, F) Mesocolpium:

reticulate ornamentation. {E) Aperlural view. (H) Apocolpium: reticulate ornamentation.
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25. Rutaceae

Materials: 2 ¥1a 210 2 A (Claudsena excavata Burm.f., Micromelum minutum

Wight & Am)
.M observations (Plate 108-111)

ANBUTDUTAYDIALDDATYLDY 3 colporale  VUIAVDINTDOUI YPYRAVDYTEH I
23.12-2585 lulaswas luunu Polar wazswiamae 28.81-2952 lulaswes Tuunu
Equatorial 020033 ylianIanan 71 P/E ratio A18453M319 0.79-0.90 131519 oblate 019

e o = < . A
oblate spheroidal wuaasam;wjumﬂmmﬂmmu striate — reticulate LA rugulate



152

Plate 108. Claudsena excavata Burm.f. (A-D) Apertural view. (E-L) Equatorial view. (M-P)

Polar view.
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Plate 109. Claudsena excavala Burm.f. (A) Group of pollen grains. (B) View of broken
wall. (C-D) ) Apertural view. (E-F) Mesocolpium: reticulate striate ornamentation. (G-H)

Apocolpium: reticulate striate ornamentation.



Plate 110. Micromelum minutum Wight & Arn (A-D) Apertural view. {-L) Equatorial view.

{(M-P} Polar view.
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Plate 111. Micromelum minutum Wight & Arn (A} Group of pollen grains. (B-D)
Mesocolpium: rugulate ornamentation. (E-F) Apertural view. {G-H) Apocolpium: rugulate

ornamentation.
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26. Sapindaceae
Materials: 1 4@ 910 1 ana (Schleichera oleosa Merr.)
LM abservations {Plate 112-113)

ONHUTYOUVAVDIATOOUTANIUD 3 colporate YUIAVDIALDOUIARAYDYTEHII
25.88 lulnswas Junu Polar tazvuiamay 26.60 lulanues luuny Equatorial 22089
G ilvuIANaTe A1 P/E ratio A1 0.97 1131319 oblate spheroidal Milsngpausgaiaaoiiy

LU striate
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Plate 112. Schieichera olecsa Merr. {A-P) Polar view.



158

Plate 113. Schleichera oleosa Merr. (A) Group of pollen grains. (B-F) Apertural view.

H) Paolar view.



27. Scrophulariaceae

Materials: 2 ¥Ua 910 2 oNA (Buchnera cruciata Buch.-Ham., Lindernia crustacea var.

crudtacea)
.M/ SEM observations (Plate 114-116)

AnyuzYeullavoIneausIVY 3 colporate YUIAYDIATDINIWNDYDYIZNIN

25.88 tulnniums luunu Polar unzauuinman 26.60 tulnsmues My Equatorial azoos
— ' = = ¥ o =1 [

IYUVHIANG I AT P/E ratio WA 0.97 U31J319 oblate spheroidal #ilsaz00415 Yliataaimily

U psilate 0% reticulate
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Plate 114. Buchnera cruciata Buch.-Ham. (A-P) Equatorial view.
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Plate 115. A-B. Buchnera cruciala Buch.-Ham. (A) Apertural view. {B) Mesocolpium:
psilate crnamentation. C-F. Lindernia crustacea var. crudtacea {C) Apertural view. (D)
Polar view. (E-F) Mesocolpium: reticulate ornamentation G-H. Helicteres elongata Wall.

(G) Group of pellen grains. {H) Polar view.
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Plate 116. Lindernia crustacea var. crudtacea (A-D) Apertural view. (E-H) Equatorial view.

(1-P} Polar view.
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28. Simaroubaceae
Materials: 2 ¥19 919 2 oD (Eurycoma longifolia Jack, Harrisonia perforara Merr.)
LM/ SEM observations (Plate 117-119)

ANUMUE¥OUTIANOIAZBOUIWIDY 3 colporate VUIAVBIAZBBUTWYRALOYSEHIN
26.04-44.58 Julaswes uunu Polar wazvinamdey 26.53-60.10 lulasmas  Tuunu
Equatorial 0z083ylvwIanansuualue A1 P/E ratio 1A1 0.75-0.98 131/57 oblate D9

i ar =1 = .
oblate spheroidal Numzamgméumﬂmmﬂmmu reticulate
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Plate 117. Eurycoma longifolia Jack (A-H} Equatorial view. (I-L) Apertural view.

(M-P) Polar view.
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Plate 118. Harrisonia perforata Merr. {A-D} Apertural view. (E-L) Equalorial view.

(M-P) Polar view.
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Plate 119. Harrisonia perforata Merr. (A-D} Mesaocolpium: reticulate ornamentation.

{E-H) Apertural view.
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29, Sterculiaceae

Malerials: 3 ¥1a 210 3 N (Helicteres elongata Wall., Pterospermum aceriforium

Willd.. Stereulia lanceolate Cav.)
LM/ SEM observations (Plate 120-124)

ANHUEYRULAYBINTOBAIUUUY 3 colporate  VUIAVBIAYBDUTWRAVDYILH I
33.16-58.38  lulasmes luuny Polar uazvwamiu 36.53-68.13 lulaswas Juunu
Equatorial apsasqlvuianaanavnaivg A1 P/E ratio 101 0.86-0.99 1531/313 oblate ©19

" o =1 = . .
oblate spheroidal H11908 90 UIHUNINAIBIV ULV reticulate UAY spinose
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Plate 120. Helicteres elongata Wall. (A-P) Polar view.
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Polar view.

(I-P)

Equatorial view.

)
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Plate 121. Plerospermum aceriforivm Willd.
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Plate 122. Pterospermum aceriforium Willd, {A) View of broken wall. (B, E, G-H) Apertural

view. {C-D, F} Mesocolpium: spinose ornamentation.
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Plate 123. Sterculia lanceofate Cav. (A-H) Equatonal view. (I-P) Polar view.
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Plate 124. Sterculia lanceolate Cav. (A} Group of poilen grains. (B) Mesocolpium:

reticulate ornamentation. (C-H) Apertural view.
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30. Tiliaceae
Materials: 2 %19 910 2 N0 (Grewia eriocarpa Juss. 4% Microcos paniculata Linn.)

LM/ SEM observations (Plate 125-127)

ANHALTOUTAVBINTODAIYLUY 3 colporate VUINVDIATDOUTHINNVOYITHIN
16.63-38.55 lulaswas luuny Polar uazawnamds 23.06-59.53 Tulaswas Tuunu
Equatorial Azpousiiantaviialve 1 P/E ratio U1 0.65-0.75 131319 oblate Wianz 009

isigiiadnaedluuy reticulate
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Plate 125, A-D. Grewia eriocarpa Juss. (A,C-D) Apertural view. (B) Mesocolpium:
reticulate ornamentation. E-H. Vitex peduncularis Wall. ex Schauer (E-F) Mesocolpium:

reticulale ornamentaticn. (G-H) Apertural view.
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Plate 126. Microcos paniculata Linn. {A-P) Equatorial view.
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Plate 127. Microcos panicuiala Linn. (A-F) Apertural view. (G-H} Mesocolpium: reticulate

ornamentation.
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31. Verbenaceae
Materials: 2 1@ 30 2 ana (Clerodendrum viscosum Vent., Vitex peduncularis Wall.
ex Schauer)

.M/ SEM observations (Plate 125-127)

ANEUzTEIAlAU0IaT00UIYLVY 3 colporate VUIAUDIATBDIITUNAVYIEH I
23282951 lulasmes Tuusw Polar wazvwnamde 27.18-31.10 lulaswas uunu
Equatorial  0309usglYN1ANaN A1 P/E ratio 4471 0.86-0.95 311379 oblate D19 oblate

ar =1 o
spheroidal H114az 001 Y UA AR UL spinose, reticulate
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Plate 128. Clerodendrum viscosum Vent. {I-P) Polar view.
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Plate 129. Vitex peduncuiaris Wall. ex Schauer (A-L) Equatonal view. (M-P) Polar view.
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M 2 LAAIFDNA YoInemians JUNUUAZBBUIY YUIRMANY Polar UaY YLIAIRTEINY equatorial

Family Botanical Name Poilen type P: Length of polar axis (p) E: Length of equatorial axis (u)
Acanthaceae Hygrophila erecia Hochr 3 eolporate 102.310110.12)117.36 103.60(114.23)127.01
Andrographis paniculate Wall. ex Nees 3 colporale 16.29(29.33)47.53 25.17(40.06)76.48
Barleria cristata Linn, 3 colporate 63.69(73.43)82.52 70.53(79.77)86.18
B. stigosa Willd, 3 calporale 65.31(76.02)89.97 71(84.15)1 14.54

Peristrophe lanceoluria Nees

3 colporale

3593(43.44)65.62

64.95(70.26)79.81

Alangiaceae

Alangiwn salvifolivm spn. salvifolivm

3-4 colporate

21.17(26.10033 44

21.14(28.06)40.57

Amaranthaceae Avera sanguinclenta B, polyforate 21.81(24.49331,78 27.48(25.83)32.06
Anacardiaccac Buchanania fanzan Spreng 3 colporale 29.57(35.12)46.09 20.86(25.36)29.83
Choerospondias axilferis Buud Hill 3 colporale 29.60(35.43)38 49 26.17(31.24)33.92

Ghita usitata Wall

3 colparale

30.50(35.49)40.14

22.83(28.27)31.61

Pegia nitida Colebr, 3 calporate 24.72(28.73)30.32 19.94(26.41)30.19
Rhus javanica Linn. 3 colporale 28.56(35.29)41.03 23.537(28.90)32.4|
Mairgifera indica Linn. 3 colporale 25.24(28.164)30.84 28.79(30.497)33,15
Spondias pinnate (1.0 Kurz 3 colporale 44,77(49.97)64.70 37.15(41.99)54.97
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AN 2 1AAIHD A FoTnnimand JUuuuazepuTy YAmAUNNY Polar 1A VLNABELAY cquatorial (#8)

Family Botanieal Name Pol en type P: Length of polar axis (u) E: Length of equatorial axis (u)
Apogynaceae Aganosma marginata G.Don 3 colporate 31.35(36.74)43.06 28.66(32.11)38.82

Holarrhena pubescens Wall. cx G. Don 3-4 porale 19.11(20.78)22.44 16.64(19.01)21.27

Alstonia seholaris (Linn,) R. Br. 3 colporate 25.70(28.88)32.19 30.70(33.91)37.93
Araliaceae Heteropanax fragrans Seem, 3 colporate 27.83(30.35)34.62 25.33(28.13)32.59
Bischalhaceae Bischafia javanica B, 3 ¢colporale 16.01(20.22)23.92 17.75(18.93)26.59
Capparidaceae Capparis fenera Dalz. 3 colporale [8.40(19.501)21.19 12.73(15.19)47.72
Celasiraceae Celastrus paniciata Willd. 3 colporale 24.43(28.08)30.16 22.28(26.91)32.09

Combrelaccae

Conmbretim decidinnm Coll. & Hemsl.

3 colporate

23.24(27.57)30.69

21.75(27.28)33.76

Terminalic alota Heyne cx Rolh

3 colporale

18.19(21.63)25.43

16.19(18.22)20.77

Composilae

Bhumea balsamifera (Linn JDC,

3 colporate

23.50(25.49)27.92

23.60(26.82)28.99

Blumeopsis flava Gagnf.

3 colporate

47.18(49.53158.18

49.31(52.18)55.24

Crassoceplialum crepidiodes S. Moore

3 colporalte

35.33(43.41)50.78

36.90(42.35)54.75

Elephantopus scaber Linn.

3 colporaie

39.27(45.02) 53.24

39.51(44.41)32.59

Emilia sonchifolia DC.

3 eolporale

28.45(28.61)28.69

28.23{28.81)25.45
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M3 2 uERTa29A FoTnnmans JUMUUATDDUSH VIAMANLAY Polar UAT YUIPITULNN equatorial (518)

Family

Botanical Name

Pollen type

P: Length of polar axis (p)

E: Length of equatorial axis ()

Compositac

Inula cappa DC.

3 colporate

51.06(60.88) 2.84

43.57(59.60)74.71

I. pelvgonaia DC.

3 colporale

23.82(55.69)81.52

25.01(55.28)78.80

Vernonia squarrosa (D.Don) Less.

3 colporale

49.73(57.03)60.99

52.82(57.58)62.70

Diplerocarpacene

Shorea obtusifolivs Roxb.

3 colpale

19.31(23.74)36.53

18.09{23.27)35.23

Euphorbiaceac

Phyilanthus emblica Linn.

5 colporale

21.22(23.25)26.38

21.50(22.60)23.60

Labialae

Anisomeles indica Kuntze

3 colpaie

42.11(38.56)36.46

33.03(34.23)36.27

Pogostemon glaber Benth.

3 colpate

24.22(25.70)27.18

18.83(20.33)21.83

Leguminosae

Acacfa comosa Gagnep.

pelyads

37.18(39.53)44.71

35.19{39.11)42.16

Bauhinie bracieata Baker

3 porale

38.98(58.27)64.24

42.71{58.57)64.30

B. variegata Linn.

3 colporate

49.18(57.33)66.37

51.37(57.91)67.06

Caesalpinia sappan Linn,

3 colporale

56.84(61.61)66.37

53.61(59.51)65.52

Cassia fistila Linn.

3 colporoidale

38.02(41.62)44 .42

29.08(31.40333.78

. hirsuta Linn.

3 colporoidate

48.98(59.18)69.14

35.58(44.07)54.84

Centrosema pubescens Benlh.

3 colperale

43.16(50.97)68.14

47.60(54.28)54 28
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Family

Botanical Name

Pollen type

P: Length of polar axis (p}

E: Length of equatorial axis ()

Leguminosae

Crotalaria elata D.Don

3 colporale

27.97(30.03)34.87

18.63(21.68)29.98

C. hracteata Roxb. ex. DC.

3 colporate

31.95(36.64)40.98

23.89(26.58)28.77

C. calyeina Schrank

3 colporale

17.82(21.07)24.04

13.46(14.76)15.74

C. verrucosa Linn,

3 colporate

34.37(36.93)43.94

22.26(30.89)34.96

Dalbergia assamica Benth.

3 colporale

16.22(20,87)24.40

15.12(19.92)27.12

D nigrrescens Kurz,

3 colporate

26.57(27.21)27.85

29.79(30.32)30.85

Mitletia kangensis Craib.

3 colporate

28.79(32.03)36.01

28.10(31.79)34.39

M. lencantha Kurz,

3 colporate

29.52(33.95)39.85

26.55(29.81)35.11

Pterocarpus macrocarpus Kurz

3 eolporate

15.51(18.06)23.10

15.94(15.38)24.34

Pueraria candollei Grah,

3 colporale

22.03(25.43)30.11

23.18(27.23)31.45

Lythraceae

Lagerstromia macrocarpa Wall.

3 colporale

53.95(57.80)64.16

44 08(57.41)67.57

Melastomataccae

Melastomea normeafe D.Don

3 colporale

25.09(28.53)34.56

26.02(28.63)31.37

Meliosmaceac

Meliosima simplicifolia Walp.

3 colporate

21.73(22.83)24.22

19.07(19.93)20.70

Myrlaceae

Syzygium comimi Druce

3 colporate

11.73(27.13)42.12

14.43(33.15)54.76

S. megacarpa N.C.Rathkrishman & N.C Nair

3 celporate

19.59(24.35)29.52

19.11(23.93)29.04
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Family

Botanieal Name

Pollen type

P: Length of polar axis {(p)

E: Length of equatorial axis (n)

Ochnaceae

Qchna integerrima Merr.

3 colporale

23.53(26.42)32.17

25.78(28.57)35.44

Oxalidaccac

Biophvtum sensitivin DC,

3 colpale

210103 06)37.62

41,65(51.13)60.56

Peperomiaccae

Peperomia peliucida Korlh.

3 colporate

22.68(24.46)26.25

26.39(26.59)26.79

Rhamnaceac

Zizyphus incirva Roxb.

3 colporate

26.21(28.68)31.59

31.65(39.56)44.59

Rubiaceae

Guardenia erythrocloda Kurz

3 colporale

21.97(25.91)30.70

25.51(30.14)33.84

Hedvaptis capitellata Wall. ex G. Don

3 colporate

22.14(36.88)56.50

29.29(40.82)60.4!

fxora cibdela Craib

3 colporale

20.25(24.51)30.63

22.97(26.62133.42

Mussaenda sanderiang Ridl.

4 colporate

12.82(15.97)21.4]

16.01 (18.22)22.48

Wendfagndia tinctoria A.DC.

3 colporate

10.45 (11.97}13.61

11.60 (13.15)14.83

Rutaceae

Claudsena excavata Burm.f.

3 colporale

18.20 (23.12)26.20

22.38(29.52)33.80

Micromelum minutem Wight & Am

3 colporale

22.33(25.85)29.70

23.43(28.81)33.81

Sapindaceae

Schileichera oleosa Merr.

3 colporale

21.08(25.88)27.29

22.66(26.60)34.83

Scrophulartaecae

Buchnera eruciatg Buch.-Ham.

3 colpale

21.72(24.27)29.01

21.68(26.93)32.81

Lindernia crustacea var. crudtacea

3 colporale

26.19(29.95)32.89

21.98(30.33)33.22
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Family

Botanical Name

Pollen type

P: Length of polar axis (n)

E: Length of equatorial axis {(n)

Simaroubac

ac

Eurveoma longifolia Jack

3 colporate

22.06(26.04)29.32

24.52(26.53)29.90

Harrisonia perforata Merr.

3 eolporate

37.27(44.58)51.28

47.48(60.10)70.16

Sterculiaceae Helicteres elongata Wall, 3 colporale 30.94(33.02)34.28 25.52(33.53)36.18
Plerospermum aceriforium Willd. 3 porale 51.14(58.38)66.62 58.07(68.13)75.56
Stercufia lanceolaie Cav. 3 colporale 28.50(33.16)35.61 33.22(36.53)41.82
Tiliaceac Grewia eviocarpa 1uss. 3 colporale 33.87(38.55)45.86 50.85(59.53)62.48
Microcos paniculata Linn. 3 colporale 13.84(16.63)18.71 20.30(23.06)26.56
Verbenaceae Clerodendrum viscostm Venl. 3 colporale 21.23(29.5137.16 23.40(31.10)38.09

Vitex peduncularis Wall. ex Schauer

3 calpate

20.61(23.28)25.72

22.47(27.18)33.88
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Family Botanical Name Grain size P/E ratio Shape Ornamentation
Acanthaceac Hygrophila erccta Hochr very large 0.96 oblele spheroidal retieulate
Andrographis paniculata Wall, ex Nees medium 0.73 oblete reliculate
Barleria cristata Linn. large 0.92 obleie spheroidal reticulale
B.stigosa Willd. large (.91 oblete spheroidal retieulate
Peristrophe lanceolaria Nees large 0.62 oblete retieulate
Alangiaceae Alangium salviifolivm spp. salvifolium medium 0.95 oblete spheroidal verrucale
Amaranthaceae Avera sanguinolemta Bl medium (.95 oblete spheroidal psilate
Anacardiaceac Buchanania lanzan Spreng medium 1.39 prolate striate
Choerospondias axillaris Buttd Hill medium 1.13 prolete spheraidal striale
Ghita usitata Wal medium .26 subprolate perforate
Pegia nitidda Colebr, medium .10 prolele spheroidal siriate
Rhus javanica Linn, medium .22 subprolate striale
Mangifera indica Linn, medium 0.92 oblele sphercidal striate
Spondias pinnata (L.1)) Kurz medium 1.19 subprolate slriale

186



! ; oA e o ' o 1
M99 3 F034A FaTnuwnans vuIA0 00U P/E rato 3131 Uaz AUNTInzo0 s yan)

Family Botanical Name Grain size P/E ratio Shape Ornamentation
Apocynaceae Aganosma marginata G.Don medium 115 subprolate psilate
Holarrhena pubescens Wall, ex G, Don small 1.10 prelete sphereidal psilale
Alstonia schalaris (Linn.) R. Br. small 0.85 oblele perforate
Araliaceae Heteropanax fragrans Seem, medium 1.08 prolete spheroidal rugulale
Bischoliaceae Bischofia javanica Bl smatl 0.97 oblele spheroidal rugulate
Capparnidaceae Capparis tenera Dalz. small 1.30 subprolate reticulate
Celastraceae Celastrus paniclata Willd, medium 1.05 prolete spheroidal reliculale
Combrelaceae Combretym decidiwm Coll.&Hemsl. medium 1.02 prolete spheroidal reticulate
Terminalia afata Heyne ex Roth small 1.19 subprolate reticulale
Composilag Blumea balsamifera {Linn.)DC, medium 0.95 oblete spheroidal echinate
Bliwneopsis flava Gagnf. large 0.95 oblele spheroidal echinale
Crassocephalum crepidiodes S. Moore medium 1.03 prelele spheroidal echinale
Elephantopus scaber Linn. medium 1.02 prolele spheroidal echinate
Ewmifia sonchifolia DC. medium 0.99 prolete spheroidal echinale
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Family Botanical Name Grain size P/E ratio Shape Ornamentation
Composilae fnula cappa DC. large 1.03 oblete spheroidal echinale
Inyla polvgonata DC. large 1.00 prolete spheroidal echinate
Vernonia squarrosa (D.Don) Less. medium 0.99 oblele spheroidal echinale
Diplerocarpaceae Shorea obtusifolius Roxb. small 1.02 prolele spheroidal perforale
Euphorbiaceae Phyllanihus emblica Linn. small 1.03 prolele sphercida)l reticulale
Labialae Anisomeles indica Kunize medium .13 prolete spheroidal reliculate
Pogosteman glaber Benlh. medium 1.28 subprolate reticulate
Leguminosae Acacia comosa Gagnep. medium 1.G1 prolele spheroidal clavate
Bauhinia bracteaia Baker large 0.99 oblete spheroidal reliculate
B. variegata Linn. large 0.99 obleie spheroidal striate
Caesalpinia sappan Linn. large 1.04 prelete spheroidal reliculale
Cassta fistula Linn. medium 1.33 prolale perforate
C. firsura Linn, large I.36 prolate perforate
Centrosema pubescens Benlh. large .94 oblete spheroidal reliculale
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Family Botanical Name Grain size P/E ratio Shape Ornamentation
Leguminosac Crotalaria aiafa D.Don medinm 1.40 prolalc reticulale
C. hracreata Roxb. ex. DC. medium 1.39 prolale reticulate
C. calycing Schrank smal) 1.42 prolate reticulale
Coverrucosa Linn. medium 1.22 subprotate reticulale
Dalbergia asvamica Benth, small 1.04 prolele spheroidal perforale
0. nigrescens Kurz medium 0.90 oblete spheroidal psilale
Milletia kangensis Craib. medium 1.0! prolele sphereidal perlorate
M. lewcantha Kurz. medium 1.14 prolete spheroidal pertorate
Prerocarpus macrocarpus Kurz small 0.93 oblete spheroidal perforate
Pueraria candollei Grah. medium 0.93 oblele spheroidal perlorate
Lylhraceag Lagerstromia macrocarpa Wall. large 1.01 prolete spheroidal psilale
Melastomataceae Melasioma normale D.Don medium 0.99 obleie spheroidal psilate
Meliosmaccac Meliosma simplicifolia Walp. small 115 subprolale reticulate
Myrtaceae Svzygiwm cumimi Druce medium 0.82 oblete psilale
S, megacarpa N.C Rathkrishman & N.C Nair small 1.02 prolete spheroidal psilate
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Family Botanieal Name Grain size P/E ratio Shape Ornamentation
Ochnaceae Oclme iniggerrima Merr. medium 0.93 oblete spheroidal scabrale
Oxalidaceac Biophytum sensitivin DC. large (.61 oblete reliculale
Peperomiaceac Peperomia pellucide Korth. medium 0.92 oblete spheroidal sem 1T
Rhamnaceac Zizyphus  fnctva Roxb. medium 0.74 ablele reticulate
Rubiaceac Gardenia ervthrociada Kurz medium 0.86 blete reticulate
Hedvnptis capiteflara Wall. ex G. Don medium 0.90 oblete spheroidal reliculale
Ixora cihdela Craib medium 0.92 oblewe spheroidal reticulate
Mussaenda sanderiana Ridl. small 0.88 oblele spheroidal perforate
Wendlandia tinctoria A.DC. smal} 0.91] oblete spheroidal reticulate
Rulaceae Claudsena excavala Burm. [, medium 0.79 oblete reticulate
Micromelum minutum Wight & Am medium 0.90 oblele spheroidal reticulate
Sapindaceae Schieichera olensa Merr, medium 0.97 oblete spheroidal siriale
Scrophulariaceac Buchnera cruciata Buch.-Ham. medium 0.9] oblele spheroidal psilale
Lindernia crustacea var. crudtacea medium 1.00 prolete spheroidal reticulate
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Family Botanical Name Grain size P/E ratio Shape Ornamentation
Simaroubaceac Evryeoma longifofia Jack medium 0.98 oblete spheroidal reliculate
Harrisonia perforata Merr. large .75 oblete reliculate
Sterculiaceac Helicteres elongata Wall, medium 0.99 oblete spheroidal reticulate
Pierospernnum aceriforium Willd. large 0.86 oblele spinose
Stercihia lanceolate Cav. medium 0.91 oblete spheroidal reliculale
Tiliaccae Grewia eriocarpa Juss. large 0.65 oblele reticulale
Microcos panicufaia Linn, small 0.72 obletc reticulate
Verbenaceae Clerodendrom viscosum Venl, medium 0.95 oblete spheroidal spinose
Vitex peduncularis Wall. ex Schauer medium 0.86 oblele reticulaie
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