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ABSTRACT 

In the prscnt stdy 222 matcrials trom 10 species of Sabia Colebr. and 21 sprcies of Meliosma 

BI. have bon investigatod. This study is an cndcavour to interpret the systematic ambiguities on pollen 

morphological 
characteis. lalynological data rcinforce the placenment of Sabia Clolebr. and Meliosma Bl. 

in a single family Sabiaccae which is distributed over tropics and subtropics of the Old World. A phyto 

geographical note included facilitates the correlation of past climate and fossils with the prescnt day distribu-

tion of the family. A lot of nmegalossil representatives have been described from the gen us Meliosma Bl. and it 

is expocted that there might be fossil pollen also, though not yct assigned. So, this study will also be helpful 

in identification of fossil pollen in future 

INTRODUCTION 

The family Sabiaceae was firsu proposed and described by BLUME (1851). He 

described dhe only taxon Sabia Colebr. (Meniscosta Bl.) under his Sabiaceae. BENTHAM 

AND HooRER, f. (1862), WaARBURG (1896) and others cxpanded the family with four 

recognised genera: Sabia, Meliosma, Phcxanthus and Ophiocaryon. The latter two are 

monotypic genera from Brazil and Guiana. Meliosma Bl. with about onc hundred thirty 

to one hundred foriy described species and quite a few infraspecific taxa (sensu BeUSEKOM, 

1971), is the largest genus. 

In widely used systems, the botanists acceptcd Warburg's (l.c.) treatment for plac 

HoOKER f. (1876) in the Flora of British India followed the system of 

BENTHAM AND HoOKER Í. (1.c.). Recently, AiRY SHAw (1973) has expressed doubt about 

the naturalness of the Sabiaceae in the sense of BENTHAM AND HooKER f. (l.c.) and pro- 

pored a monotypic family Sabiaceae Bl. with about 55 species of Sabia and introducing 

a separate family Meliosmaceae End). which includes 2 genera, Meliosma (100 spp.) 

and Ophiocaryon (=Phoxanlhus) (2 spp.). According to him Sabiaceae is an interesting 

group showing possible/or probable connections with Menispermaceae, Icacinaceae 

and Meliosmaceae. Minute obscure gland dots on leaves resemble Myrsinaceae. He 

stated that relationship between Sabiaceae and Meliosmaceae requires confirmation. 

Regarding the possible relationship of Sabiaceae (s.l.) with other families BEUSEKOM 

(L.c.), CHEN (1943) and others say that there is no concensus of opinion (Table-1). Most 

authors have related them (especially Meliosma) to the Sapindaceae, Hippocastanaceae 
or Anacardiaccac, others assume a relationship with families like Menispermaceae, 

Lardizabalaceae, Icacinaccac and Schizandraceae, So, this appears that taxonomic 

ing the genera.

disagreement lies as regards its naturalness, affinities and relationships. 
CUFoDONTIS (1939) and How (1955) revised Chinese Meliosma only. There are 

Iwo important revisions on the family (in part). One is of Sabia Colebr. by CHEN (L.c.). 
He divided the gcnus Sabia into lwo secctions depending on the disc characters of ihe 

Scct. I-Pachydiscus and Sect. II-Odontodiscus. Most of the ndian repre flower. 
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Table 1-Treatment of Sabiaccae under differcnt orders by diffcrent authors 

Terebinthales Sapindales Rutales Placcd next to or in Bctween 

Wallich (1824) 
(Discussed about Salbia only) 

Anacardiaccac 

Planchon (1855) 
Anacardiaccac 

Bentham & Hooker 

(1862-1883) Sapindacear & Anacardiaceae 

Warburg (1896) Sapindaceac & Mclianthaceac 
-

Hutchinson (1926) Sapindaceace & Aceraccac 

Wettstcin (1935) + Hippocastanaceae 
Benson (1957) Hippocastanaceac & Melianthaceaae 

Engler (1964) Hippocastanaceae & Melianthaceae 

Thorne (1968) 

Takhtajan (1969) Melianthaceae & Greyiaceae 

Dahlgren (1975) 

sentatives of Sabia belong to Sect. Odontodiscus. Another revision is by BEUSEKOM 
(1.c.) of Meliosma Bl. He divided the genus into two subgenera, 4 sects, 2 subsects 

These are very much detail and comprehensive taxonomic study which and 2 series. 

are of immense importance to other workers at present. 
Palynological information on the family Sabiaceae, so far available, is meagre. 

CHEN (1.c.) in his revision of the genus Sabia Colebr. described for the first time the pollen 
grains of 6 species. Further available information on pollen morphology of the family 
comes from ErDTMAN (1952), IkusE (1956), GuINET (1962), HuANG (1967), PaLACIos 

(1968), etc. All these casual informations were based on very few samples. First detail 
information comes from MULLER (1971). He investigated about 25 species of Meliosma 

and could find only minute difference and suggested the necessity of detail work covering 
as much species as possible from the family. 
axonomic discrepancies and inadequate palynological informations, the present investi 
gation was carried out in order to find out afinities and relationship of the family and to 

interpret the systemaic ambiguities on pollen morphological characters. 

Considering all the above mentioned 

PHYTOGEOGRAPHICAL NOTES AND FOSSIL RECORDS 

The family Sabiaceae is characteristic of certain tropical and subtropical regions 
of the Old World, having no represcntatives in Africa, Madagascar, Australia, Polyuesia 
and the New World (Map-1). Phytogeographical history reveals that Sabia Coblebr. 
is mainly confined 1o the Indo-Malaysian and Tndo-Chinese regions. 
tioned that Sabia reached its highest development in China. 

9 varicties from China with maxim'm in Southwest province Yunnan, where 21 species 

ChEN (1.c.) men- 
He tabulated 36 species and 

Grophyology, 12(2) 167 



2 

Map. 1-World distribution of Sabiaceae [After Beusckom (1971) and Heywood (1978)]. 

are row known. More than halfof he now known species of Sabia are confined to China. 

Present record for India is 10 species. 

Indochina, Thailand (Siam), the Malay peninsela, Sumatra, Java, Bornco, the Philippines 
and Moluccas. New Guinea and Solomon Jslands are represented by one or two species. 

In Malay Archipelago including Philippines the genus is not strongly represented. Most 
of the Indian species of Sabia are repoi ted from temperate and tropical Himalayan region. 
From Peninsular India only one species is reported. HookER f. (l.c.) in «"The Flora of 
British India" included 10 species of Sabia, native of tropical and temperate India. HaRa 
(1966, 1971) reported 4 species from Eastern Himalayas. SANTAPAU et al. (1973) men- 

tioned the occurrence of 10 species in India of which Sabia canpanulata from temperate 
Himalaya and S. malabarica from South Indian hills are common. 

distributed species are Sabia limoniacea and S. pariflora. The former extends from north 
India to Burma, Siam, Malay peninsula, Sumatra, Yunnan and incudes its var. ardisioides 
Chen to Kwangsi, Kwangtung, Hainan to Hongkong in China. The latter extends 
from northern India to Burma, Yunnan, Kweichow, Kwangsi, Indochina and Borneo and 
includes is var. harmandiana (Pierre) Lecomte to Yunnan, Indochina, Siam and Borneo. 

A point to be mentioned here that India is completely devoid of the representative of 
the sect. Pachydiscus (sensu CHEN, 1.c.). 

Meliosma, the largest genus of the family is represented by 100 species (sens ARY SHAw, I.c.) and number of infraspecific taxa, is distributed in tropics and subtropics of the world. Approximately 35 species occur in Mexico, Central America, the West 
Indies and S. America. 

Ten species occur in Burma, Japan, Formosa, 

Two most widely 

The remaining three fourths of the proposed species are cha- 
racteristic of the Indo-Malaysian and Indochinese region. The world generic range is from Northern India down to Ceylon in cast and in southeast to Korea, Japan, Malaysia and New Guinea. BeUSEKoM (l.c.) in his revision of S. E. Asian Meliosma 
(American sect. Lorenzanca excluded) reduced 100 previously recongised species into his 
15 species under 2 subgenera, 4 sections, 2 subsections and series and several subspecies With number of local races. BEUSEKOM (l.c.) came to a conclusion that both the sub genera have bicentric origin and originated with number of unrelated genera (homo- logous). Hence they must have originated in the same period and under the same 

physiological and climatological conditions. Subsect. Simplices (7 species) of subgenus 
168 
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Moliosma is distribuled oVer S. W. nd (Central China, uly Iw species ruler in W. 

Malesia, nel subre.'matar (5 sprcirs) is distrilbuled over W. M:alesia (N. rneo, 
N& C. Sunatra) wilh ony I specis Cxlending far into continrntal Asi and i. Malesia. 

Sect, Kigsborousglhia af subKens Angsboroughin (3 specirw) is distriburd over S. . and 

(entral Ghina (2 spp.) anel Sect, THenelersonia is representrd in W. Malsia with I sprcieN, 

Iis inleresting to note ihal tere O eresentative of sulbyges hingshoroughia (sensu 
REUSEKOM, I.c.) in nda, Ohe oher hand sec. Simplices wellA . Pinalac 

ewell represcntcd in S, Tndia, astern lndia and a ew Wlern India. 

SCEENIS (1962) included Melosma wnder his 'Amphitran pacilic genea'. He roded 
aboul 50 species as West Pacilic (Indo Mala ysin) cxiending from Cevlon to Korea, 

Formosa and New Guinea and 12 sprcies as ast Paeilic (ropieal An"rican) rxlending 
from M xico lo Brazil. 

GooD (1964) desiynated he Sabiacrae as l discontinous family f Angi- 
Sperms and described nder his - "amilies ol Anerica and Eurasia and/or Australasia". 

CAIN (1914) described the lamily as a disjuncted fanily betwecn America and Asia. 
Out of 1l species of Meliosma in Indo-Malaya, 5 specics predominale in Himalayas, 2 

species in Western Peninsula and 4 species fron Malay Peninsula 

VAN 

FysON (1932) in his Flora of Soutl Indian hill stations reporicd 2 spccies 
of Meliosma, M. wighlii Planch. from Westem Ghats, Coorg, Mysore, northwards to 
Bombay and southwards lo Ceylon and M. arnolliana Wight. fron Nilgiri, Western 

Ghats, Coorg, ctc. to Bombay, Manipur, Burma and Ceylon. 
HARA (1.c.) and OuASHI (1975) reporled 3 species of Meliosma lrom Eastern 

Himalaya. SANTAPAU et al. (l.c.) reported 9 species of Meliosma in India of which M. 

dillemifolia (Wall. ex W. & Arn.) Walp., distributed almost throughout Himalayas, 
M. microcarpa (Wi. & Arn.) Graib. from Khasi hills, Manipur and Peninsular India 
and M. pungens (Wall. ex Wi. & Arn.) Walp. from subtropical and empecrate Himalayas
are cominon. 

Palacobotanical literature so far at hand reveals rather abundant record of fossil 
Sabiaccac mostly from the genus Meliosmu. These records, almost all, rcfer to fossils from 

the Tertiary Period, viz. from the Lower Eocene up o far into the Plioccnc, only few being 
All the localities of fossil Meliosma are situaled in the northern of Quaternary agc. 

hemispherc, oulside the tropics and often up lo rather high lat1ludes. Study of fossil 
members might add a valuable palacobotanical dimension to the taxonomic and dis- 
tributional picture of this genus. CHANEY AND SANBORN (1933) reported fossil remnants 
of Meliosma for the first time from W. America. Most of the fossils are organ genera repre- 

No flowers or reliable pollen data are 
at hand up till now. Onc or two fossilized wood ascribed to Meliosma has been reported 

Sometimes these fossil members have becn found to occur 

sented by fossilized endocarp and leaf imprints. 

but these need confirmation. 

in assemblages which are more of a heterogenous loristic composition, lor instance 
ropical genera as Cinnamomum, Meliosma and Drospyros and some temperale genera as 

Ulmus, Prunus, Acer, clc. 
and probalble climatic conditions of the past under which these lora lived, because such 
gen ra cover several climatic zones. Up till ow ihrce lentatively placed cndocarp

and abou1 40 leaf impressions have been descriled, of wlich Meliosma aesculifolia Chaneyy 
& Sanborn, M. californica Berry and M. cantiensis Reid & Chandler are the endocarp 
organ genera, and M. cuneata (Newlb.) Berry, M. euofpea C. & E,. M. Reid, M. myriantha 
Sicb & Chandler and M. goshenensis Chaney & Sanborn are important leal inpressions. 

CAIN (1.c.) reporied 133 individuals ol Meliosm goshenensis (ney & Sanborn lrom 

In such cases it is hard 1o analyse the lloristic cowposition 
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BeusEKOM (l.c.) mentioned that most of the fossil endocarps described 
hingsborouglhia scct. hingsbor0uglhia wherc as none could 

rclate to sect. Ilendersonia. From subg. Seliosma not only cndocarps but leaf imprints 

Out of all endocarps relerable to sect. Melioma, none of sect. 

The fossil leaves on the other 

Meliosma and Loren zanea but not to scct. Meliosma 

On the basis of palacobotanical as well as physiognonical cvidences 
BEUSEKOM (l.c.) considercd the Arcto Tertiary concepi as advanced by WoLFE (1969) 
and conchuded"its distributional history would then resemble that of sect. kings 

boroughia which I also assume to have had its origir. in Asia and expanded its range via 

Beringia to North Anerica with two differences, viz. () that its migration took place 

at later period of the Tertiary and (i) that it maintained a foothold in Mexico (M. olba) 

Goshen flora. 
so far doubtlessly belong to subg 

arc also abundant. 
Lorenzanea (sensu BeuSEKOM, 1.c.) have yet been lound. 
hand ane rcferable to both sect. 

subscct. Pinnatac. 

as relict of this migration." 

MATERIALS AND METHoDS 

Polliniferous materials were collected from the herbarium sheets of the Central 
National Hcrbarium (CAL). For ident ifica tion of some disputed specimens photographs 
of type materials from Kew Herbarium and microfiches have been consulted. 

clature followed after CHEN (1.c.) and BEtSEKOM (l.c.). Pollen slides were prepared by 
acetolysis method (ErDTMAN, l.c.) and have been deposited in the Sporotheca of Paly- 
nology Laboratory, C. N. H. The reading corresponds to the mean of 25 measurements 
of pollen grains for each material and were taken from acetolysed ronchlorina ted grains. 
Infra specific variations for Polar axis (P) and Equatorial axis (E) measurements were 
analysed statistically which are of very narrow range. Standard deviation (o) for P and 
E (n=25) is insignificant and range from 1.2-2.5 u. 

Nomen- 

Photomicrographs were enlarged 
x1600. 

OBSERVATION AND DISCUSSION 

Pollen isopolar, 3-zonocolporate, medium-sizcd, prolate or subprolate in cquatorial view, either compressed oval or elliptic oval in meridional forms. 
or lobate in polar view. Circular, subangular 

Ectoapertures (Colpa) distinct cither narrow slit-like or broad 
tapering and extended up to polcs. Aperture membrane generally smooth, rarely gra- nulated, when granulated, granules either in a definite orieniation or randomly distri- Endoapertures (OS) distinct cxcept in few where equatorial outline not so clearly Generally large, lalongate, rectangular type of circular or indistinct with Different aperture types met in this family are shown in Text-fig. 1 

buted. 

demarcated. 
rare exception. 

Exine ornamentation coarsely or finely reticulate, rarely obscurc. brochate or heterobrochate. When heterobrochate, fir.er around apertures or coarsei at apocolpium than mesocolpium. 
mentation than Meliosma in general. 
another with obscure cxine ornamentation. 

Reticulation homno 

Sabia represcnts comparatively nmore finc exine orna- 
One specics of Sabia has negatively reticulate and 

Exine layers differentiated into Tectum, Columella and Endexine. not detectable. Teo Foot layer Tectum distinct, vaiying from 0.5 to 1.5 um in thickness, ofien thicker than Columella layer and frequently equa), semiteciatc, with distinct or fuscd Columella Columella layer distinet with distinct Columella heads and unbranched, which stands on thin and unilorm layer of cndcxine, or Columella layer forms a compact, thick and firm lectun layer by fusion of the Columclla heads. Endexine distinct, thin 

heads. 
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Text-fig. 

and uniform layer or very thick in the apertural area in both the genera to form costae 

colpate type of aperture. Detailed pollen morphological characters of individual species 
studied are given in table-2. 

It is evident that polar axis range in most of the species of Sabia is from 25-32 jum 
but in S. limoniacea it is 21-26 (um. In equatorial axis the general range is from 18.5- 
25 m whereas in S. limoniacea it is 15.5-18.5 pm. So, S. limoniacea represents the 

smallest range in the genus. 

compressed oval form mostly but sometimes both compressed oval and elliptic oval forms 

are available simultaneously. 
species of Sabia have subangular shape with the exception in S. lanceolata and S. purpurea 

being circular in polar view. Exine thicknes is uniform throughout. Exine generally 
is of 1.5-2 um thickness but in S. unnanensis, S. limoniacea and S. lanceolata is below 1.5 
em, or 1.5 um thickness. Tectum thickness ir. general range from 0.75-1 um with the 
exception in S. limoniacea and S. lanceolata being 0.5 um thick. Tectum supported by 

short distant columella of about 0.5 4m high which stands on a thin and uniorm layer 
of endexine. Columella height decreases from mesocolpal region towards the apertural 
area in S. gracilis and S. lanceolata. Sculptural pattern in the genus is finely reticulate 
in general but in S. japonica, S. paniculata ard S. parviflora it is coarsely reticulate and in 

S.gracilis it is negatively reticvlate and obscure in S. lanceolata. 
1-2 um in general but in S. imoniacea it is 1 pm or less and in S. gracilis umina hetero- 
brochate being 1 um towards aperturc and 1-1.5 pm at mesocolpium. Ectoaperture 
in gene al i long slit extending vpto poles and without costa but in S. leptandra and 
S. limoniacea it is costae colpale. Occasional long tapering colpae have been observed 
only in S. yvnnanensis from different localities. Endoaperture distinct and lalongate 

type, generally rectangular with round ends. In some of the species endoaperture 
lalongate rectangular type with indistinct or faintly demarcated side wall. Endoaperture 
lalongate with tapered equatorial cnd is observed in some materials (not always) of S. 
yunnanensis. 

Pollen gra ins are subprolate or prolate in shape, having 

In S. japonica it is almost circular. In polar view all the 

Lumina size range from
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Table 2-Summary of selecled pollen morphological features of Sabioceae 

P/E P(/Am) EPm 
Mcan 

Genus and Species Shape Outline in 
ratio pol. vicw Mcan 

5 2 3 

Sabia 
25-3 0 21-27 1.25-1.40 Pro. Subang campanulata 

29.1 23.4 
21-23 1.23-1.24 2:5-27.5 

26.7 
28-31 

Pro. sph. Subang gracilis 
21.9 
25-28.5 1.03-1.20 japonica Sph. Subang. 
26.5 29.65 

29-32 
30 

21-25 
23 

1.21-1.63 lanceolata Pro, Cir. 

Pro. sph. Subang. 28-34 22-27 1.03-1.36 leptandra 
23.5 30.33 

21-26 Pro. sph. Subang 15.5-18.5 1.31-1.73 limoniacea 
22.25 16.5 

Subang 22-27 1.40-1.53 paniculata Pro. 26-31 

29 23.5 
Subang 29-32 19-22.5 1.45-1.52 parvifloro Pro. 

29.95 21.15 
Cir 27-32 20-23 1.21-1.60 purpurea Pro. 

29.05 21.35 
Subang. 25-30 19-25 1.20-1.35 yunnanensis Pro. sph. 

28.85 22.4 
Meliosma

Lobate 25-27 19-21 1.25-1.34 buchnanaefolia Pro. 
25.7 19.53 

Pro. Subang. 24.5-27.5 18-21 1.21-1.6colletiana 
25.6 20.2 

Pro. sph. Lobate 29.5-32.5 22.5-25.5 1.23-1.5dentata 
31.2 23.2 

Semicir 21-24 17-21 1.12-1.29 Pro. dillenifolia 
ssp. dillenifolia 
Ssp. cuneifolio 

22.75 19 
Pro. Lobate 26-29 17-20 1.13-1.5 

27.2 17.8 

Pro. Lobate 27-28.5 18-20 1.45-1.5 Ssp. tenuis 

27.4 18.65 
19-22 1.22-1.51 25-29 

28 
lanceolata Pro. sph. Semilobate 

20.5 var. lanceolata 

lancifolia Pro. Lobate 19-23 17-20.5 1.13-1.5 
22 8 

Pro. sph Lobate 30-3 22-25 1.41-1.56 lepidota 
ssp. squamulata 
multiflora 

33.25 23.2 
21.25 1.17-1.6 28-32 

30.3 

Pro. Lobate 

23.5 
Pro. Lobate 29-34 22-25.5 1.13-1.54 myriantha 

ssp. myriantha 
nitida 

31.35 23.25 
Pro. Lobate 27.5-30.5 22-25 I.13-1.5 

29.5 23 

172 Grophytology, 12(2) 



APER TUR E EXIN E (Pm) 

Remarks Ectoap. Endoap. Sculpturc Thickncss 

Lumina size Type Width Col. Endcx. Pattern Tec.

15 13 14 T2 10 8 

Lalong Colpa constrictcd at cq. 0.5-1 Slit 2 0.75 0.25 0.5 . ret. 

Ret. finer around aper- 
ture. Col. heads distinct. 

Col. with distinct heads, 

particularly at polcs. 

Col. indistinct. 

2.3 Lalong. 0.5 1ncg. rct (0.5)-1-1.5 Slit 0.5 

Slit ILalong. 1-2 2 0.75 0.25 0.5 rct. 

Slit 2.5 Lalong. 0.25 0.2.5 psilate 0.5 

Lalong. Costae colpate. 0.5 f. ret. 0.5-1 Slit 2 0.75 0.25 

Lalong. Colpa constricted at cq. 
0.5 f. ret. 0.5-1 Slit 2 0.75 0.25 

Lalong. Heterobrochate, ret. finer 
(0.5)1-1.5 Slit 2.5 

towards aperture. 
Heterobrochate, ret. co- 

arser at poles (2-2.5 pm.) 
Col. indistinct. 

0.75 0.25 0.5 ret. 

Slit 2.5 Lalong. 0.5 1-1.5(-2.5) ret. 

0.5-1 Slit 2-3 LCir. 0.5 0.25 0.5 f. ret. 

In one mat. endoap. tap. 

at eq. margin. 
0.5-1 Tap. 2.5-3 Lalong. 0.5 0.25 0.25 f. ret. 

Slit 1.8 Lalong Col. indistinct at 0.75 0.25 0.5 f. ret. 0.5-1 
mesocolpium. 
Colpa constricted at eq. 

endoap. margin indistinct. 

Lumina linear at poles. 

0.2 or less Slit 2(1.5) Lalong. 0.75 0.25 0.5 obs./f. ret. 

1-1.2(2) Slit 2 Lalong 1 0.5 0.75 ret. 

Lalong Endoap. margin indis 0.5 f. ret. 0.5-0.75 Slit 2 0.75 0.25 
tinct. at cq. 

.5-1 Slit 2 Lalong 0.5 0.25 0.5 f. ret. 

Mat. from Japan show 

lalong. endoap. 
Ex. thicker at poles (Nex. 
Im). Col. heads dis- 
tinct at poles. 

0.5-1 Slit 2 LCir. 0.75 0.5 0.5 f. ret. 

1-1.3 Tap 3 Lalong. 0.5 0.5-1(1) ret. 

0.5-1 Slit 1.8 Lalong 0.5 0.25 0.5 f. ret. 

Col. heads distinct, ret. 

smaller around ap. 
(0.5)-1-2 Tap. 3 Lalong 0.5 0.5 ret. 

1-1.5 Slit 2 Lalong. Col. heads distinct, at 1 0.5 0.5 ret. 

poles. 
Col. heads distinct at 2 Lalong 0.5 . ret. 0.5-1 Slit 0.5 

poles. 
Colpa 2.5-(1.5) Lalong. constricted at 0.5 0.5 ret. -1.5 Tap. 
q. 
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Table 2 

1 3 

26-2 21-24 I.16-1.28 obtusifolio Pro. Lob batc 

27.85 22 
Pro. sph. Subang 27-30 18-21.5 1.37-1.52 pinnata 

ssp. pinnala 28.15 19.55 
Lobate 25-27.5 18-20.5 1.21-1.5 pinnata ssp. pinnata Pro. sph. 

25.85 19.65 var. arnotliana 

Lobate 28.5-31 18.5-23.5 1.10-1.5 polyptera Pro. 

30 21.5 
Pro. sph. Subang. 26.5-30 18-24 1.10-1.58 simplicifolia 

ssp. simplicifolia 27.25 22.5 

Pro. Lobate 30-32.5 22-24 1.28-1.40 Ssp. pungens 
31.45 23.3 

Pro. Lobate 29.5-32.5 21.5-24 1.3-1.5 ssp. rigida 

31 23 
wallichii Pro. sph. Lobate 25-27 18-20.5 1.23-1.5 

25.6 19.8 
wightii Pro. sph. Lobate 26-28.5 21-23.5 1.13-1.39 

27.5 22.5 

In the species of Meliosma the polar axis range is from 25-32 um but in M. dillenii-

folia it is 21-24 um. Equatorial axis in general range from 18-25 um with the exception 
in M. dillenifolia and M. myriantho where it ranges from 17-21 pm. Subprolate or prolate 

Majority with elliptic oval outline and a fewv 
having compressed oval in meridional form. Polar view for majority of the species in 
this genus is lobate but subangular in M. simplicifolia, M. myrianlha, M. lanceolata and 
M. pinnata and subangular or semicircular in M. dilleniifola. Exinc is of uniform thick- 
ness throughout in mesocolpium and poles cxccpt in M. wightii whcre it is thicker at 

Exine in general is 1.5-2.5 um thick except in M. dillenifolia from Kumaon 
(U. P.) where it is tl am thick. M. dilleniifolia from Simla and Chakrata (Jaunpur 
div.) have 1.5 um thick exine. However, cxine thickness of pollen grains of M. dillenifolia 
does not exceed 1.5 pm. Tectum is always thicker than the columella layer except 
M wallichii and M. pungens where tectum layer is equal to columella layer. Below the 
tectum layer there is a uniform layer of short, distinct col.mella layer. Col.mella heads 
are distinct in majority of the specics studicd but fuse to form flat and fine reticulation 
in mesocolpium and with distinct columella heads leading to coarse reticulation at poles 
in M. lanceolola. Sculptural pattern in the genus is ci:her coarsely or linely reticulate. 

In reticalate 

pollen grains are common for the genus. 

poles. 

Exine obscurc or t microreticlate in M. dillenifolia and M. colletiana. 

pollen grains, reticula'ion i generally homobrochate, but hcterobrochate having fincr 
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(Gontd.) 

11 12 13 1 15 9 10 8 

Lalong Endoap. tap. cq. margins. 0.5 ret. 1-1.5 Slit 2 0.5 

Lalong Col. hcads distinct at 0.5 ret. 0.5-1 Slit 2 0.5 

poles. 
Endoap. tap. at cq. mar 

gin. mat. from Sri Lanka 

are larger (30 x22.5 (#m). 
Colpal membrane gr. 

0.5-1 Slit 2.8 Lalong. 0.25 0.5 . rct. 

1-1.5 Tap 3 Lalong. 0.25 0.5 rct. 

Colpal membrane pro- 
vided with single row of 

0.5 B. Slit 2.3 Lalong 0.5 rct. 

granules. 

Colpal mcmbrane pro 
vided with single row of 

0.5 ret. 1-2 B. Slit 2.5 Lalong 0.5 

granules. 
Col. distinct at poles. 0.5 1-2 Slit 2 Lalong. 0.75 0.5 ret. 

Some gr. present in 

endoap. area. 

Endoap. very large, nearly 
fusing cach other. 

0.5 1-1.25 B. Slit 2.5-3 Lalong 0.5 ret. 

0.25 0.75 1-2 Tap. 3 Lalong. ret. 

Abbroviations used: ap.-Aperture; B. slit--Broad slit; Cir.-Circular; Col.-Columella; E.-Equatorial 

Ectoap.-Ectoaperture, diameter; Ex.-Exine; Endex.-Endexine; Endoap.-Endoaperture, 
eq.-equator; f. ret.-finely reticulate; gr-granulose; Mat.-material, Neg. ret.--Negetively 

reticulate, Nex.-Nexine; obs-obscure;P.-Polar axis length; Pol.-Pole;Pro.-Prolate; 
Pro. Sph.-Prolate-spheroidal; ret.-reticulate; ssp.-Subspecies; sph.-Spheroidal; Subang.-Sub 
angular; Tap.-Tapering; Tec.-Tectum; var.-variety. 

reticulation towards apertere in M. squamulata and reticulation coarser at poles than 

mesocolpium in M. wightii and M. lanceolata. Colpa long, narrow or broad slit-like in 
majoriry of the species but broad tapering in M. polyplera, M. nitida and M. squamulata. 

Colpa generally uniform but cons tricted at equator in M. nitida and M. colletiana. Granules 
on colpal membranr, though not a constant character for the genus, are observed in M. 
simplicifolia, M. pungens, M. arnotiona, M. polyplera and M. squamulata. Granules, when 
present, are cither generally randomly distributed on colpal membrane or orien ted 

in a single row in M. simplicifolia and M. pungens. M. myrianlha differs from all other 

pecies of Meliosma havine operculum-like thickened patch on either side of colpal breadth 
at equator. 

From the above observation it is evident that Sabiaceac is a stenopalynous family. 
Homogencity in palynological fcatures reveals that circumscription of the familv (sensu 
BENTHAM& HooxER f) together with thove genera is quite a natural grouping. Though 
Sabia and Meliosma have many common palynological chai acters with overlapping data 

and finer details, exine in Sabia is thinner and with comparatively finer reticulation than 
Meliosma in general. It has also becn observed that pollen grains in Meliosma is lobate 
in polar view in most of the cases whercas it is generally circular or subangular in Sabia. 
Out of 21 species studied from Meliosma, 16 species have lobate outline. 
ype of pollen grains with coarse exine ornamentation may be designated as the Meliosma 

Such lobate 
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pollen type proper. But it would not be wise to trcat thesc characters only in favour 

Pollen morphology of some other familics which arc discussed clsewhere as th 

related family by the taxonomists have also been considcred with the vicw to bctler 

understanding of the systematics of the family Pollen grains of the families like Hipho. 

of crcating a new and independent lamily 

rat, 
castanaceac, Mcnispermaccac, Sapindacrac, Melianthaccar, Accraccae, Schizandracar 

Lardizabalaccae arr diflerent as rclerred from literature or from personal observation 

Pollen grains of Hippocastanacear are comparable to Sabiaccac in granulated colbal 

Graulaed colpal 
1ncmbrane only, which is rather not a comnon lcature in Sabiaccac. 

membrane is also observed in sone taxa of Burscraccae (MITRA el al., 1977), Leguminosae 

(MnRA t al., 1979-80) and in Resedaccae (MrTRA, 1976). But cxine, anerture and 

general form are quiie diflecnt. Lardizabalaceac comparable to Sabiaceac by granules 

on colpal membrane and shape only. Pollen grains of Plalea and Oloschulzia of this family 
arc comparable to sabiaccous pollen grains in shape, aperturc and cxine characters 

but other genera are quite difterent. Some taxonomists placcd the family next to or 

prior to Anacardiaccae. Pollen morphology is also suggestive to keep the family in 
Pollen grains of Glula and Melanorrhoea are similar approximation with Anacardiaceae. 

wih sabiaceous pollen grains in gencral shape, size, P/E ratio, exine and aperture cha- 

Rectangular type of cndoaperture in Glula is a common characteristic feature 

Slit-like colpa in "Wrayi type" and "Laxiform type" (BAKSI, 1976) with 
median constriction is also evidenced in Sabiaceae. Lalonga te reciangular type of 
cndoaperture, cxine and single row of granules on colpal membrane in species of Buchna- 

Other species studied from 

racters. 

in Sabiaccae. 

nania and Schinus reminds some pollen type in Sabiaceae. 

Anacardiaceae differ from Sabiaceae in striate or stria toreticulate exine. 

Other biosystematical data of the palynologically related families 

Anatomically Sabia difers from Meliosma in number of characters like mesophyll 
cells in leaves, pericycle in axis, xylem fibre and xylem rays, etc. Other important ana. 

tomical features are similar. So, ana tomical feature also does not strengthen to place 
them in wo different families. For interfamiliar relationship, HeIMsCH (1942) and 
others suggested the Anacardiaceae as the closest family analomically. Embryological 
features of Sabiaceae are common as in several dicotyledonous families. 

placed the family in Sapindales together with Anacardiaceae on embryological cha 
JoHNsON (1977) 

racters. 

Cytological reports so far at hand [DARLINGTON & WYLIE (1955), GaJAPATHY (1962), BoRGMANN (1964), FUNABIKI (1958), RAJU (1952), SuGIURA 
FeDEROV (1969)1 are insignificant and mostly from different species of Meliosma. 

(1936) and 

Chro mosome number so far known is n=16 and 21n-32 for Meliosnma and 2n=24 for Sabia. 
But MEHRA et al. (1969) reported n=8 in M. wallichi and in other four spccies they reported n=l6. The constancy in chromosome number reveal that the taxa arc 
stable ones and speciation caused by structural changes in chromosome. Members of the Anacardiaceae like khus, Sorindeia, Spondias, etc. reported to bave 2n=32 chrom0- 
somes [MANGENOT & MaNGENOT (1962), BaNERJEE (l1936) and SimmoNDS (1954) Other members of Sapindaceae have 2n==28 or 32 mostly. For making a critical relation- 
ship between the lamilies a detail karyotype analysis is necessary. It is inpossible to make any further concusion for the lanily from cytological point of vicw. 
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CONCLUSION 

From the foregoing discussion it is apparent that retention of the family Sabiaceae 

in Terebinthales/Sapindales complex and near to Anacardiaccae is justified. However, 
the circumscription of the order Tercbinthales and Sapindales is different from author 
to author; whatever may be the placement of the family, cither in Terebinthales or in 

Sapindalcs, it is quite frequent that the taxonomists treat Anacardiaceae and 

Sapindaceae togcther in the same order irrespective of arrangement of the families. 
Palynological observation and comparative analysis of morphological and taxo-

nomical characters are siuggestive to draw the following conclusions: 
-Pollen morphological data provide no support for introducing two separate 

families Sabiaceac and Meliosmaceac. 
-Specific and even generic seggregation is not possible for the two genera palyno- 

logically (at least with the light microscopic study). 
-Pollen morphological fcatures remind the phylogenetic relationship as proposed 

by BENTHAM& HoOxER f. (l c.), WaLLICH (1.c.) & PLANGHON (1.c.). 
-Trcatment of the family adjacent to Anacardiaceae is justified. 

ACKNOWLEDGEMENT 

We are thankful to the Deputy Director and Keeper, Central National Herbarium, 
Botanical Survey of India, Howrah for providing materials and facilities. 

REFERENCE 

AIRY SEAw, H. K. (1973). In WuLis J. C.-A dictionary of fowering plant and ferns. 8th Revised ed. Cam- 
bridge Univ. Press, Cambridge. 

BAKSI, S. K. (1976). Pollen morphology of the genera Gluta Linnaeus and Melanorthoea Wallich (Anacardi 
aceae). The evolutionary significans of the exine (ed. I. K. Ferguson & J. Muller): 379-405. Acade 
mic Piess. London. 

BANERJEE, E. A. K. (1936). Chromosome number in Spondias mangifera Willd. Sci. Cult., 1 : 653. 
BENSON, L. (1957). Plant classification. D. C. Heath & Co. Boston. 
BENTHAM, G. & J.D. HooKER. (1862-1883). Genera Planla um. Vol. 1. (Connaraceae-430, Sabiaceae-414). 
BEUSEKOM, VaN C. F. (1971). Revision of Meliosma (Sabiaceae) section Lorenzanea excepted, living and 

fossil, Geography & Phylogeny. Blumea, 19 (3) : 355-529. 

BLUME, C. L. (1851). Museum botanicum Lugduno-Balavum. Vol. 1: 368-370. 
BoRGMANN, E. (1964). Anteil der Polyploiden in der Flora des Bismarcksgebirges von Ostneuguinea. zeit. f. 

Bot., 52: 118-172. 
CAIN, S. A. (1944). Foundations of plant geograplhy. New York & London. 

CaANEY, R. W. & SANBORN., E. I. (1933). The Goshen flora of Wast Central Oregon. Carnegie Inst. Wash. 
Publ. 439. 

CHEN, L. (1943). A revision of the genus Sabia Colebrooke. Sargentia, 3 : 1-75. 

CuFoDONTIS, G. (1939). Revision der chinesischen Meliosma. Arten. Oesterr. Bot. 2. 88 : 246-268. 
DAHLGREN, R. (1975). A system of classification of Angiosperm. Bot. Notiser, 128: 119-147. 
DARLINGTON, C. D. & WYLIE, A. P. (1953). Chromosone atlas. George Allen & Union Ltd., London. 
ENGLER, A. (1964). Syllabus der Pflanz6nfamilisn Band 1I. Sabiaceae. Gebrii der Borntraegar, Berlin, 

Nikolassece. 
ERDTMAN, G. (1952). Polen morpholog.y and plant taxono-dngiosperms. Almquist & Wiksell. Stockholm 
FEDEROV, A. (1969). Ghromosome numbers of flouwering plants. Academy of Sciences of USSR, Leningrad. 
FUNABIKI, K. (1958). Distribution and polyploidy of Angiosperm-I. Kromosome, 37-38 : 1253-1267. 
FysON, P. F. (1932). Flora of South lndian hill stations. Vol. I. Today & Tomorrow's Printers & Publishers, 

New Delhi. 
GAJAPATHY, C. (1962). Cytological observations in some dicotyledons. Sci. Cult., 28 (8) : 375-370. 
Goon, R. (1964). The geograpiy of flowering plants. Longmans, New York. 

Geophytology, 12(2) 177 



GuUTNET. Ph. (1962). Pollens d' Asia tropicalc. Inst. Fr. Pondichrry. T, Srr. i, Teeh (0)1 

HARA, H. (1966). Flora of 1Fastern Himalayas. Ist. report. Univ. of Tokyy Prr4, 'Toky 

HARA, H. (1971). Flora of Eastern Hinmalavas. 2nd report, Univ. ol 'T'okyn Pyrsa, Toky», 

HEMSCH, C. (1942). Conparative anatomy ol the secondary xylcm ol thr "Cruinales and "Trbithal 
of Wettstein with refercncc to taxonomic groupings. Lilloa, 0 : U3-190. 

HEYWOOD, V. H. (1978). Flovering planls of the wvorld. Sabiaccao. 

HoOKER, J. D. (1876). The Flora of Britislh India. Vol. I1. L. Reeve & Co, I,omlon. 

How, F. C. (1955). Revision of the Chinese Meliosma. Acta. Phytotax. Sinic ia, 3 421-12. 

HUANG, T. C. (1967). Pollen grains of Formosan plants 1. Taiwana, 13 5-10, 

HUTCHINSoN, J. (1926). The families of flowering plants. Dicotyledons. (Ist. ed.) Mar nillan & C, 1 n 

IKUSE, M. (1956). Pollen grains of Japan. Hirokawa Publishing Co., 'Tok yo, 
JoHNsON, A. M. (1930). The taxononmy of flo:vering plants. 
MANGENOT, S. & MaNGENOT. G. (1962). Enqucte sur les nombres chromosomicqre dans u tollertnns d 

Oxfur Univ, P 94, Llrm 

Reprinted cd. 1977. J. Gramer, (rrmany 

especes tropicales. Reu. Cyt. et Biol. Veg., 25 (3-1): 4|1-147. 
MEHRA, P. N. & KnosLA, P. K. (1969). In 1OPB Chromosonme number teport XX. Tuvn, 18 1 214221 

MITRA, K. & MITRA, S. N. (1976). Pollen morphology in relation to taxonomy andl plant Krpauhay r 

Resedaccac. Bull. bot. Surv. India, 18 (1-4) : 194-202. 
MrTRA, K., MoNDAL, M. & SARA, S. (1977). The pollen morphology of Burseraccac. Gana, 16 : 7,-79. 

MrTRA, K. & MoNDAL, M. (1979-80). Pollen morphology of exstipellate and stipcllate lerlysarrar 1. 

(Leguminosac). Abstract. Vth. International Palynolog ical Conferanco, Cambridge. Full pa:r in Prm, 

Indian Acad. Sc. (In press). 
MuLLER, J. (1971). }» Beusckom, Van C. F.-Revision of Moliosna (Sabiaceae) section Lorcnzanta eurpted, 

Living and fossil, Geography & Phylogeny. Blumea, Vol. 19 (3) : 355-529. 
OHASIL, H. (1975). Flora of Eastern Himalayas. 3rd. report, Univ. of Tokyo Press, Tokyo. 

PALACIOS, Ch. R. (1968). Morphologia de los granos de pollen de arboles del Estado de Morclos. An. Eu. 
Nac. Cienc. Biol. Mexico, 16 : 41-169. 

PLANCHON, J. E. (1855). Affinities et synonymic de quelqucs genres nouveaux on pcu connus. Ann. Sc. Nat. 
I11, Bot., 3 : 292-296. 

RAJU, M. V. S. (1952). Embryology of Sabiaccac. Curr. Sci., 21 : 107-108. 

SANTAPaU, H. & HENRY, A. N. (1973). A dictionary of flowering plants in India. Publication & Information 

Directorate, C.S.I.R., New Dclhi. 
SMMONDS, N. W. (1954). Chromosome behaviours in some tropical plants. Heredity, 8 (1): 139-145. 
SuGIURA, T. (1936). A list of chromosonme numbcrs in angiospermous plants. II. Proc. Imp. Acad. Tokyo., 12 

(5): 144-146. 
TARHTAJAN, A. (1969). Flowering plants : Origin and dispersal. Oliver & Boyd, Edinburgh. 
THORNE, R. F. (1968). Synopsis of a putatively phytogeneric classification of the floweiing plants. Aliso, 

6 (4):57-66. 
VAN STEENIS, C.G.G. (1962). The land bridge theory in Botany with particular reference to tropical plants. 

Blumea, il (2) : 235-542. 

WALLICH, N. (1824). In Roxbburgh's Flora Indica. 2 : 308. 
WARBURG, O. (1896). Sabiacac in A. ENGLER & K. PraNTLE's Dis Naturlichen Pflanzenfamilien, Teil II. 3: 

366-374. 
WLTTSTEIN, R. V. (1935). Handbuch der systematischen Botanik. Franz Deutiecke, Wien. 

WoLFE, J. A. (1969). Paleogene floias the Gulf of Alaska region, U.S. Geol. Survey, open file report. 

MATERIAL STUDIED 
Sabia campanulata Wall. India : Sikkim, Hcrb. Sulp. Kurz, CAL-97401;Tongloo, Dr. King's col. 

S.n. CAL-97402; N. W. Himalaya, Mackinnon, P.W.--s.n. CGAL-97386 (20. 5. 1897); Darjecling, Osmastan, B.B.-S.n. (31. 5. 1903); Bashahr, N. W. Himalaya, Lace, J.H-893; Garhwal, Nathani, B.D.47967:Chamba, N. W. Himal., Lace, J.H.-1733; NEFA, Kameng F.D., Panigrahi, G.-6849; Arunachal, Rao R.S.-10381; Nepal: Banerjee, M. L.-570253. S. gracilis Hemsl. China: Tungtge, FI. of Kweichow, Tsiang Y.-5072. S. japonica Maxim. C. China : Dr. Aug. Henry's col.--5421; 5421C:; Dr. Aug. Henry's col-t0 S. lanceolata Coleb. India: Tripura, D. B. Deb-1693; Assam, Panigrahi, G.-11263; 22370; Kanjilal-s.n. CAL-97479; Abor expedition, J.H. Burkil-37021; 37469; Dr. Prain's col-316; 1llegible no-7,CAL 97459; Shillong, Joseph, J. -48306; 48852; 48339; Sikkim, Dr. King's col. s.n. CAL-97 18t6; Bangladesh 
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Sylhet, C. B. Clarks42172; Burma: Shalik Mokim--8; 26; Capt. SM. & Toppin, R. H. 1178. S. laptandra Hook. f. & Th. India Kalimpong, Gamble, J.S.-2691; Clarke, G.B. 261330 (b); Sikkim, King, G.--3.n 1881; King, G.-s.n. CAL-97422; Gamble, J.S,- 7603; Smith, W. W.-502; Darjccling, Lace, J. H.- 2457. S. limoniacca Wall. India Tripua, D.B. Deb27298; Mizoram, D.B. Deb-31208; Mcyhalaya, Khasi 
hills, JDH & Th. s.n. CAL-97502; Nagaland, Dr. Prain's col, -626; W. eugal, Haics, H. H,--0%; Bangladesh : Clarke, C. B.-18005; Chittagong, Khan, MS.827. S. panicnlata Ldgew. India : Sikkim, Rubu& Rhomoo-3610; Haines, 1.1. 502; 1llegible No,358 (9. 1. 1876); King, G. s.n. (169); Manipur, Mecbold, A.-6174: Mecbold, A.-s. CAL 97520; Kurscong, Moller, FE.H.G-3.. CA.--97518; Kumaon, Strachey, R.-2; Dchra Dun, Giamble, J.S. 24075; Mackinnon, P.W, -B.I(AL97.323, 97524; Siwalik. N.W. Himalava. Das Parameshwar122; Nepal: Burkil, 1.JL. 29516 (1907). 8. aruiflora Wall. 
India: Sikkim, Listcr, J... s.n. April - 1878, CAL97416; Majumlar, N.G. 1 Dutta 382; King, G.-2344; King. G.-S.1. (8. 1. 1876): Assanm, Dcbi valley-F. King. Downward-7990; Khani hilli, Collet, FI.- s.n. 
-CAL-97139; F.. Himalaya. Cave, G. H.-s.CAL-561784 (19. 4. 1920); s. CAL 617 (1.5. 
1918); Bhutan Scngupta, G.-1146; Bornco Havilland. G.D.-1218. S. purpurau Hovk. f. & Th. India : Sikkim. S. Kuwz, s.1. Herb. Sulp. Kurz. GAL 97129; Cave, G.H. s.n.(12.3. 1916); Khasi hills. Colett, H. 

S.n. CAL-97436; Kalimnong,1llegible s.n. CAL 97428; Assam, Ganunic, G. A.-338; Clarke, C.B.- 13378A; 
China :Dr. Aug. Henry's Col.-5265. S. yunnanensis Franch. C. China; Dr. Aug. eury-121; 6290; Yunnan, 

Plantac Formes tianac-15711, CAL97578; Flora of E. Tibet & S. W. China, Gcorge Forest-4721 4707. 

isma bechnanaefolia Kurz, India : Khavi hills, Tllegible-s.n.; CAL-97886. M. coltetiana King 
Burma : Badal Khan s.n. C.AL-97906. M. denlal Urban, Mexico Pringlc, C. G.-6381, Statc of Morclos, CAL-97958. M. dillenifolia (Wall. cx W. & A.) Walp. ssp. dillenifolia. [ M. dillenifolia (Wall. Cx. W. & A.) 
ap India : Kumaon. Colet. HS.. CAL 97592; Chakrata, NI, GAL97588; Simla, NIL., CAL 
97595; Bangladesh : Griflith-1027; Nepal : Puri, V.-646; Rao, R. S.-14132. M. dillenifolia (Wall. cx W. 
& A.) Walp. ssp. cuneifolia (Franch.) Beus. Stat. nov. [M. cuneifolia Franch.] China 

George Forest-23037, 
21346. AM. dillenifolia (Wall. cx W. & A.) Walp. ssp. lenuis (Maxim.) Beus. stat. nov. [ M. lenuis Maxim. 

Japan:Prov. Senanc. Tschonoski-1864; China : Hunan, Dr. Aug. Henry's Col.-7540, 6000. M. lanceolata 
BI. var. lanceolata f. lanccolata [ M. lanceolata BI.] Mal. Peninsula: Griffith-s.n. CAL-9785l; NIL, CAL- 

97854; Maingay, A.C.-361; Malacca Ridley, H.M.-6341; Java : Forbes, H.O.-596, 1185, 1218; Singa- 
pore Kelantan Kuala Rck, Md. Hanif et al.-10190; Ridley, H. N.-1892, 347, 3876. M. lancifolia Hook. f. 
Malaya : Maingay, A. C.-463/2. M. lepidota Bl. ssp. squamulata (Hance) Beus. Stat. nov. [M. squamulata Hancej 

China: Herb. of Lingnan Univ. Lung. T, au et shan s.n. CAL-97937 (det.-E. D. Merrill). A. multifora 
Merill. Philippines :lLuzon, Alcasid at al. 1623, 1834 (det.-E. D. Merrill); Sulit, M.D.-7470; Santos, 
J. .-31783; Merill, E.D.-1751; Curran et al-181 l8, Elmer, A.D.E.-8819. M. myriantna Sieb. & Zuce. 
sp. myriantha Sieb. & Zuc. [ M. myriantha Sicb & Zucc.] China : Hainan, Tsang Wai Tak-902; Dr. Aug. 
Henry's col.--5863, 5929, 5849A, 7550; Tsusima island, St. of Korca, Wilford, C.-1859, s. n. CAL-97899; 
Tsiang tan-363. M. nitida Blume, Mal. Peninsula : Rev. Father Scortechini-s.1. CAL-97823, CAL 
97824; Dr. King's Col.-2707, 1051, 4153, 5661, 5657, Perak, Wray L. (Jr.)-3399, 4048; Maingay, 

A.C.H61; Penang, Curtis, C.-2836; Kunstler, H.-5301, 6944, 3260; Singapore : Ridley, H.X.6342, 
s.n.-CAL-97872, S.n. CAL97873. M. obtusifolia Kurg & Urban, America: Sintenis, P.-4039, 5326 
(det.-I. Urban). M. pinnata (Roxb.) Walp. ssp. pinnata [=M. pinnata Roxb.] India : Assam, Herb. of E. India 

Company, NIL, CAL 97746; Panigrabi, G.-9592, 9619; Mann, G.-s.n.-CAL-97750; NIL, CAL- 
97757; Manipur, George Wat.-6916; Arunachal, Deb. D. B.-25782; Meghalaya, R10. A.S.-38728; 
Sikkim. Biswas, K.-9235, King, G.865, 187, Haines--331; Nagakand, Hook, M. A.772; Bhutan King, 
G.-187; Bangladesh : Chittagong, Dr. King's col.-443. M. pinnata (Roxb.) Walp. sp, arnotiuna var. ano- 
tiana [ M. arnoltiuna Wight) India : Nilgiri, Sehastine, K.M.--3173; Aunamalai, Barber, C.A.-5861 
Tanilnadu, llegible-s.n. CAL-97798; Burma : Smales, C. B. 180,; Lne, H. J.-3205; Sri Lanka : R.W. 
293, CAL97799. M. pulpiera Miq. Sumatra: Diepenborst-2872 HB. M. sinpkicifotia (Roxb.) Walp. sp. 
simplicifolia[=M. sinplicifoliu (Roxb.) Walp] India: Assam, Biswas, K.P.-1461; Prazer, J. C. s.n. (1880) 
5.n. CAL-97674; Scal, S.-80, 320, 361; Illegible No.-58, CAL-97664; Colet, H.-81; W.u, G.10419 

Burkill, 1.H.-36626, 37416, 35976; Kingdonward, F-11238; Meghaalaya, Panigrahi, G.19293; W. Bengal. 
Cowan, J. M. et Forest, A. G-3; Sikkim, Smith, N. W.-607; Manipur, Meebold, .--5379; Visakhapatnam, 
Balakrishnan, N. P.-723; Orissa, Nigirla, Panigrahi, G.-12565 Nagaland, NIL, No.-1303, C\L-97661 

Rurma: Biswas, K. P.-1023; Sri lanka : NIIL, CAL-9764I, Devidse Cierrit 8130; China W.ung. C. W. 

-17878. M. simplicifoliu (R»xh.) Walp. ssp. pungens (Wall. ex W. & A.) Beus. stat. nov. [-M. pungens \Wall. J 

India : Garhwal, King, G.s.l. (A 97613; NEFA, Kaneng, Rao, R. S. 3013; NIl., No. 

No.-6918; B.S.I. E. C. 
809: NIL. 

5809; Pnigrahi, C 1809, G918; Sikkina, King, G. 187; Ra, R. S.-30; N. 
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Sylhet, C. B. Clarks-42172; Burma: Shalik Mokim-8; 26; Capt. SM. & Toppin, R. H.4478. S. aptandra 
Hook. f. & Th. India : Kalimpong, CGamble, J.S.-2694; Clarke, C.B.-26133C (B); Sikkim, King, G.-S.n 
1881; King, G.-s.n. CAL-97422; Gamble, J.S.-7603; Smith, W. W.-502; Darjceling, Lace, J. H- 
2457. S. limoniacea Wall. India : Tripuia, D.B. Deb27298; Mizoram, D.B. Deb-31208; Meghalaya, Khasi 
hills, JDH & Th. s.n. CAL-97502; Nagaland, Dr. Prain's col. -626; W. Bengal, Haines, H. H,-506; 
Bangladesh Clarke, C. B.-18005; Chittagong, Khan, M.S.-827. S. paniculata Edgew. India : Sikkim, 
Rubu & Rhomo-3610; Haincs, H.H. 502; Illegible No.358 (9. 1. 1876); King, G. s.n. (1869); Manipur, 
Meebold, A.-6474; Mecbold, A.-s.CAL-97520; Kurscong, Modder, E.H.C.-S.n. GAL-97518; 
Kumaon, Strachey, R.-2; Dchra Dun, Giamble, J.S. 24075; Mackinnon, P.W.-s.h.-CAL97523; 97524; 
Siwalik. N.W. Himalaya, Das Parameslhwar-122; Nepal: Burkil, 1.H.29516 (1907). S. parviflora Wall. 
India: Sikkim, Lister. J.L. s.n. April- 1878, CAL97446; Majumdar, N.C. ct Dutta-382; King, G.-2344; 
King, G.--s.1. (8. 4. 1876); Assam, Debi valley-F. King, Downward-7990; Khasi hills, Collet, H.-s.n. 
-CAL-97439; E. Himalaya, Cave, G. H.s.nl.CAL--561784 (19. 4. 1920); S.n.-CAL 561785 (1. 5. 
1918); Bhutan : Scngupta, G.-1146; Borneo: Havilland, G.D.-1218. S. purpuroa Hook. f. & Th. India : 

Sikkim. S. Kurz. s.n. Herb. Sulp. Kurz. GAL-97429; Cave, G.H. s.n.(12.3. 1916); Khasi hills, Colett, H. 

s.n. GAL-97436; Kalinmpong, 1legilble s.n. CAL-97428; Assam, Gammie, G. A.-338; Clarke, C.B.-43378A; 
China : Dr. Aug. Henry's Col.-5265. S. yunnanensis Franch. C. China; Dr. Aug. Henry5421; 6290; Yun nan, 
Plantac Formes tianac-15711, CAL-97578; Flora of E. Tibet & S. W. China, George Forest4721 4707. 

Khasi hills, Illegible-S.n.; CAL-97886. M. colletiana King. 

Burma : Badal Khan s.n. CAL-97906. M. dentata Urban, Mexico : Pringle, C. G.-6381, State of Morelos, 
CAL-97958. M. dillenifolia (Wall. ex w. & A.) Walp. ssp. dillenifolia.[ M. dillenifolia (Wall. ex. W. & A.) 

Walp.J India : Kunmaon, Colett, H.-s.n. CAL97592; Chakrata, NIL, CAL-97588; Simla, NIL, CAL- 

97595; Bangladesh : Grifidh-1027; Nepal : Puri, V._646; Rao, R. S.-14132. M. dilenijfolia (Wall. ex W. 
[M. cuneifolia Franch.] China: George Forest-23037, 

21346. M. dillenifolia (Wall. ex W. & A.) Walp. ssp. tenuis (Maxim.) Beus. stat. nov. M. tenuis Maxim. 
Japan : Prov. Senanc, Tschonoski-1864; China : Hunan, Dr. Aug. Henry's Col.-7540, 6000. M. lanceolata 
BI. var. lanceolata f. lanceolata [ M. lanceolata Bl.] Mal. Peninsula Griffith-s.n. CAL-97851; NIL, CAL- 

97854; Maingay, A.C.-361; Malacca Ridley, H.M.-6341; Java : Forbes, H.O.-596, 1185, 1218; Singa 
pore: Kelantan Kuala Rek, Md. Hanif et al.-10190; Ridley, H. N.-1892, 347, 3876. M. lancijfolia Hook. f. 

Malaya : Maingay, A. C.-463/2. M. lepidota Bl. sp. squamulata (Hance) Beus. Stat. nov. [M. squamulata Hance] 
China : Herb. of Lingnan Univ. Lung. T, au et shan s.n. CAL-97937 (det.-E. D. Merrill). M. multiflora 
Merrill, Philippines :Luzon, Alcasid et al. 1623, 1834 (det.-E. D. Merrill); Sulit, M.D.--7470; Santos, 

J. K.-31783; Merrill, E.D.-1751; Curran et al.-18118, Elmer, A.D.E.-8819. M. myriantaa Sieb. & Zucc. 

ssp. myriantha Sieb. & Zucc. [ M. myriantha Sieb & Zucc.] China : ainan, Tsang Wai Tak-902; Dr. Aug. 

Henry's col.-5863, 5929, 5849A, 7550; Tsusima island, St. of Korea, Wilford, C.-1859, s. n. CAL-97899; 

Tsiang tan-365. M. nitida Blume, Mal. Peninsula : Rev. Father Scortechini-s.n. CAL-97823, CAL= 

97824; Dr. King's Col.-2707, 1051, 4153, 5661, 5657, Perak, Wray L. (Jr.)-3399, 4048; Maingay, 
A.C-461; Penang, Curtis, C.-2836; Kunstler, H.-5301, 6944, 3260; Singapore Ridley, HN.-6342, 
s.n.-CAL-97872, s.n. CAL-97873. M. obtusifolia Kurg & Urban, America: Sintenis, P.-4039, 5326 

(det.-I. Urban). M. pinnata (Roxb.) Walp. ssp. þinnata [==M. pinnata Roxb.] India : Assam, Herb. of E. India 

Company, NIL, CAL-97746; Panigrahi, G.-9592, 9619; Mann, G.-s.n.-CAL-97750; NIL, CAL 

97757; Manipur, George Watt.-6916; Arunachal, Deb. D. B.-25782; Meghalaya, Rao, A.S.-38728; 
Sikkim, Biswas, K.-9235, King, G.-865, 187; Haines-531; Nagaland, Hook, M. A.-772; Bhutan : King. 
G.-187; Bangladesh Chittagong, Dr. King's col.-443. M. piunata (Roxb.) Walp. sp. arnottiana var. arno 

ttiana [ M. arnottiana Wight] India : Nilgiri, Sebastine, K.M.-3173; Annanmalai, Barber, C.A.-5861; 

Tamilnadu, Illegible-s.n. CAL-97798; Burma : Smales, C. B. 180; Lace, H. J.--3205; Sri Lanka: R.W.- 

Diepenborst--2872 HB. M. sinplieifolia (Roxb.) Walp. ssp.

Meliosma buchnanaefolia Kurz. India 

& A.) Walp. ssp. cuneifolia (Franch.) Beus. Stat. nov. 

293, CAL-97799. M. polyplera Miq. Sumatra 

Simplicifolia [=M. simplicifolia (Roxb.) Walp] India : Assam, Biswas, K.P.-1461; Prazer, J. C. s.n. (1880) 

S.n. CAL-97674; Seal, S.-80, 320, 361; Illegible No.-58, CAL-97664; Colett, H.-81; Wt, G.-10419; 

Burkill, I.H-36626, 37416, 35976; Kingdonward, F.-11238; Meghalaya, Panigrahi, G.-19293; W. Bengal. 

Cowan, J. M. et Forest, A. G.---3; Sikkim, Smith, N. W.-607; Manipur, Meebold.A.-5579; Visakhapatmam, 

Balakrishnan, N. P.-723; Orissa, Nigirda, Panigrahi, G:.-12565 Nagaland,NlL, No.-1303, CAL-97661 ; 

Burma : Biswas, K. P.- 1023 ; Sri Lanka : NIL, CAL -9761, Devidse Gerit -8450; China : W.ang. C. W. 

-17878. M. simplicifolia (Roxh.) Walp. ssp. pungans (Wall. ex W. & A.) Beus. stat. nov. |. pungøns \Vall.] 

India : Garhwal, King, G.s.n. CAL97613; NEFA, Kameng, Rao, R. S-80S; NIL, No.- i809; NIL, 

No-6918; B.S.I. E. C.-15809; Panigrahi, G.- 5809, 6918; Sikkim, King, G. -187; Rao, R. S.-380; N. 
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W.Himalaya, NIL, Herb. Sulp. Kurz.; Mackinnon--s.n., CAL-97610; Kumaun, Gill, N.-575; Jaunsar 
div., Forester, T. W.21; Laic Ram-S.n.; CAL97612 (Rcf. Kanjilal fora-123). Mussoric, Robso 
S-7, Mackinnon, P. W.-s.n. May 1895. CAL-97609. M. simplirifolia (Roxb.) Walp. ssp. rigida (Sieb. 
Zucc:) Beus. stat. nov. [=M. rigida Sicb. & Zuc.] China : Herb. Fan. Memorial Inst. of Biol. Peipiae 

China 53349; Wang, C. W-67495. M. wallichii Planch. India: Assam, Herb. Sulp. Kurz. 
233; Panigrahi, G.-16126; MMeghalaya, Clarke, C.B.-44673B, 44673J; Herb. Sulp. Kurz. s.n. CAL-97784: 
Sikkim, King, G.187; Illegible 803B, CAL-97787; Darjeeling, Gamble, J.S. s.n. CAL-97789; Tamil 
Nadu, Shetty, B.V.-10305; Sebastine, K.M.-3173. M. wightii Planch. India : Tamil Nadu, Schastine, K. 
M.-3227, 289, 4024; Herb. Wight. Peninsular India orientalis, NIL, CAL-97827; Maharashtra, Hock. 
S.n. CAL-97628; Sri Lanka : 1legible s.n. CAL-97623; Cramer, L.H.-4464. 

EXPLANATION OF PLATE-1. (x1600) 

1-3. Sabia japonica Maxim. Fig. 1. Aperture and details of exine. Fig. 2. Optical section meridicnal and 
aperture profilc. Fig. 3. Optical section equatorial. 

4-6. S. leplandra Hook. f. & Th. Fig. . Aperture and details of exine. Fig. 5. Details of exine. Fig. 6. 

Optical section meridional and aperture profile. 
7-8. S. gracilis Hemsl. Fig. 7. Apeiture and details of exine. Fig. 8. Same in the 2nd focus. 
9-12. Meliosma lepidota BI. ssp. squamulata (Hance) Beus. Fig. 9. Optical section equatorial. Fig. 10 & 11. 

Dctails of exine. Fig. 12. Optical section meridional and aperture in profile. 

EXPLANATION OF PLATE 2. (x 1600) 
1-3. Sabia limoniacea Wall. Figs. 1 & 2 Aperture and details of exine. Fig. 3. Optical section meridional. 
4-5. Meliosma dillenifolia (Wall. ex W. & A.) Walp. ssp. tennuis (Maxim) 

meridional and aperture profile. Fig. 5. Optical Section equatorial. 
6-8. M. simplicifolia (Roxh.) Walp. ssp. pungens (Wall. ex W. & A.) Beus. Fig. 6. Aperture and details 

of exine. Fig. 7. Optical section meridional and aperture profile. Fig. 8. Optical section equatorial. 

Beus. Fig. 4. Optical section 

TEXT-FIG.-1 

Aperture types in Sabiaceae (diagrammatic). 
1. a. M. rigida, S. japonica ; b. M. pungens, M. tenuis; c. M. wightii, M. dileniifolia, M. buchnanas- 

folia, S. paniculata ; d. M. squamulata, S. gracilis e. M. lancifolia, M. wallichii ; f. M. nitida, M. 
colletiana g M. anotiana, M. pungens, M. obtusifolia ; h. M. simplicifolia, M. squamulata, M. 

polyplera i. M. arnottiana, M. dileniifolia, S. unnanensis ;j. M. myriantha, S. limoniacea; k. S. 

campaulata ; l. S. parviflora ; m. M. wightii, S. leptandra ; n. S. lanceolata. 
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