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Abstract

Salacca secunda Griff. (Arecaceae) is know to be distributed in NE India, Myanmar, Thailand and
Malaysia. In India it is known to grow in states like Arunachal Pradesh (Patkai and Mishmi Hills
of  Eastern Himalaya), Assam, Nagaland and Darjeeling district of  West Bengal. In existing
literature description of the plant is quite insufficient. The present article provided a detailed and
comprehensive morphological description of all its plant-parts including vegetative, male and
female flowers, fruits, seeds, endosperm and embryo. Photographs of  all plant parts have been
provided in two coloured-plates.

The Typification of  the species was lacking. So, here it has been typified with table no. 177
(CAL), prepared by Griffith himself, and is now treated here as Lectotype for Salacca secunda
Griff. Confusions regarding the Type-locality of  the species also has been discussed in detail.

Detailed discussion on the distribution, habitat preference, associated species, etc. for
Salacca secunda also has been covered in this article.

INTRODUCTION

C.G.C. Reinwardt named the genus Salacca in 1825 and it is placed under the tribe Calameae in
subfamily Calamoideae of Arecaceae. The genus comprises of 22 species (Govaerts et al. 2020;
Zumaidar et al. 2014) or 23 species (Zumaidar & Miftahuddin 2018; POWO 2021) and most of
its species are growing in Malay Peninsula and Borneo though the genus is widely distributed in
South-east Asia, starting from NE India, Myanmar to Indochina to Borneo, Java, Malay Peninsula,
Philippines and nearby areas (Dransfield et al. 2008; Lungphi et al. 2021 in press). An orthographic
variant of  the same generic name Zalacca was published by Rumph. ex Blume (Syst. Veg. ed. 15
bis 7: 1333. 1830) in 1830 but was not acceptable being a superfluous name.

In native flora of  India, the genus is represented by S. secunda Griff. only, which is
known to occur naturally in some states like Arunachal Pradesh (Eastern Himalaya), Assam,
Nagaland and West Bengal (Griffith 1850; Mandal et al. 2020) and in nearby countries namely
Myanmar, Thailand and Malaysia. Growing in low-lying moist habitat up to 800 m altitude
(Henderson 2009; https://www.palmpedia.net/wiki/Salacca_secunda) it is abundant in Patkai
Hills and Mishmi Hills in Arunachal Pradesh. Griffith named this species in 1845 based on a
male spadix (with secund spikes) from ‘Mishmee Mountains’. In Arunachal Pradesh the species
is available in hilly areas mainly bordering Myanmar and TAR of China. It is also common in
the Tinsukia district of Assam. In Changlang district (26° 40' N to 27° 40' N Latitude and 95°
11' E to 97° 11' E Longitudes) of  Arunachal Pradesh the species is referred as Sapryii and Sap
in local Tangsa dialect. - - Three other species of  Salacca (S. edilis Reinw., S. wallichiana Mart. and
Salacca zalacca (Gaertn.) Voss) have been introduced in different ex situ conservatories in India
(Basu & Chakraverty 1994; Mondal et al. 2020; Mehmud & Roy 2021).
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Figure 1. World distribution of  Salacca secunda Griff. [Source: https://www.palmpedia.net/
wiki/Salacca_secunda]

Literature survey (Griffith 1845, 1850; Dransfield et al. 2008; Zumaidar et al. 2014;
Govaerts et al. 2020; Mondal et al. 2020; Mehmud & Roy 2021) revealed that any detailed
description of Salacca secunda Griff. is not available so far though the species is quite widely
distributed. Griffith (Calcutta J. Nat. Hist. 5: 12. 1845) in 1845 named the plant based on only
with two male spadix bearing un-opened flowers. About the specimens Griffith (1850) wrote
“….. male spadices before the opening of the flowers, and a spadix without flowers from the
Mishmee mountains. This last has the spikes slender, often more exserted, and the villosity
more developed. - - - - I have no information regarding the leaves, but the habit of  this species
was noted to be that of  Z. edulis.”

Due to the nature of the materials studied, details of male flowers are also lacking in
Griffith’s description. Though little description of  fruit is available (Mondal et al. 2020) but not
the details for seed, endosperm and embryo structures. Even the vegetative morphology is
also not known in great-details. Literature is almost silent on the female spadix and female
flowers. But, to understand a species properly, detailed knowledge on all these structures is a
prerequisite.

METHODOLOGY

The plant is almost abundant in the Changlang district (26° 40' N to 27° 40' N Latitude and
95° 11' E to 97° 11' E Longitudes) of Arunachal Pradesh, India. Plant samples were collected
and was scientifically identified using different literature (Griffith 1850; Dransfield et al. 2008;
Govaerts et al. 2020) and the nomenclature was verified from POWO
(www.plantsoftheworldonline.org). Voucher specimens on different plant parts were preserved
following conventional methods (Bridson & Forman 1998; Das 2021) and has been deposited
to the Herbarium of  the Rajiv Gandhi University (HAU).

Some male and female bushes were spotted and monitored round the year for two
years (2019 – 2021) to observe and record different phases of  its life. Representative voucher
specimens were collected in different times and studied in the Taxonomy and Ethnobotany
Laboratory of  the Department of  Botany, Rajiv Gandhi University.
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TAXONOMY

So far, a complete description of  this species is not available in literature. Being densely spiny,
collection of  different plant parts and their preservation is really a difficult task. But, as Tangsas
are very closely associated with it, this was little easier for the first author (PL), a Tangsa, to
approach and observe the plant in its natural habitat. So, the following description of  the plant is
totally based on our direct observation of  fresh materials in the field as well as in the laboratory.

Salacca secunda Griff., Calcutta J. Nat. Hist. 5: 12. 1845. [ut. Zalacca] et in Posthumus Papers
– Palms of Brit. East India 14. 1850; Beccari & Hook.f. in Hook.f., Fl. Brit. India 6: 472. 1893.
‘Sap’ and ‘Sapryii’ in local Tangsa dialect. [tribe Calameae, subfamily Calamoideae of
ARECACEAE], [PLATES - I, II]

Pleonastic, dioecious palm, generally forming 4 – 6 m high dense spiny-thickets. Stems generally
remain under soil, 15 – 20 cm long and c. 15 - 18 cm in diameter; in very old plants it grows
up to 26 cm above ground-level and with diameter up to 25 cm, remain densely covered with
armored leaf-bases. Branches produced from base forming close clusters and those produce
fruits generally dies. Few adventitious roots produce from the aerial leaf-base covered stem.

Leaves very long, to 8 m or longer; morphologically simple; base tubular, ensheathing stem,
eligulate, densely spiny; petioles to 5.8 m long, slender, densely covered with groups of spines;
solitary spines fewer and sparse; up to 20 in each group, slender, terete to triangular, strong,
sharp, median ones longest to 5 cm, spine-clusters mostly linear-transverse, never longitudinal;
rachis to 3.2 m long, gradually narrowed upwards, triangular in cross-section, lower side semi-
circular, spiny in lower part otherwise glabrous, shiny; upper-side of  rachis much narrow,
never spiny, glossy; lamina pinnately dissected; pinnae 2 – 4 in each cluster, clusters distanced
from each-other; leaflets 30 – 65 x 4.5 – 5.6 cm, linear-lanceolate, entire, acute-spinescent to
shortly spiny-acuminate, base folded on a thick calli, dorsiventral, green, glabrous, rigidly-
leathery, prominent 3 veins running longitudinally, elevated and with distantly placed solitary
spines that are downwardly bent from base, mid-vein strong, other veins numerous but indistinct;
some part of lamina towards the tip not dissected into leaflets/ pinae; young emerging leaf
remain thinly covered with ramentum.

Male Spadix: axillary in male plants, 3 – 6 spadices per plant every year, generally appears
during 1st week of August; 40 to 90 cm long, unbranched; spathe at base not covering entire
inflorescence,  rolling the peduncle at base, rough dorsally and glossy inside, spathes from all
upper nodes nearly similar, each sheath conical/ triangular, entire with sharply-acuminate tip,
non-woody but rigid, green with sparse brownish-gray ramenta, dries up early; first bract
largest, 20 cm long, 5 cm broad (at neck) and C. 0.1 cm thick; upper bracts smaller, 11.5 to
4.6 cm (terminal ones), long ones in middle portion, lower part encircling the peduncle, full
open near the next node onwards, upper part narrowly triangular with stiff-narrow tip;
peduncle long upright, slightly compressed-terete, green; ramenta sparse, brownish-gray and
almost missing at maturity; internodes 4 – 6 cm long, remain encircled by lower rolling part
of bracts; spikes 11 to 24, one from the axile of each bract in every node, produced almost
diastichally but display in secund fashion (hence, the species epithet ‘secunda’!), last spike
occupy the false-terminal position; stalk of  spikes 4 – 8 cm long, terete, with many  shorter
sheathing-bracts from nodes, first internode remained  covered with the lower part of
spathe/bract; spikes 5.5 – 12.6 cm long, c. 1.3 cm in diameter and c. 4.5 cm in circumference,
terete, densely crowded with innumerable minute flowers round the rachis, diameter of
flower-buds c. 3 mm.

Male flowers: Actinomorphic, trimerous; bracts smaller than buds, over double the
broader than long, entire, tip rounded, finely hairy, each bearing 2-flowers; flowers sessile,
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PLATE - I. Salacca secunda morphology: A. Plants
forming bush; B. Stem of  very old plant; C & D.
Spines on petiole; E. T.s. of  leaf-rachis; F . Leaflet
attachment and spines on rachis; G. Lamina; H.
Ramenta cover on young leaf; I. Axillary male
inflorescence with secund spikes.
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attached to a slightly depresses area on rachis; tepals (3)+(3), c. 0.8 cm long and 0.3 cm
wide, united in 2/3rd part, light brown, outer whorl shiny, both whorls drop together;
outer-whorl calycine, slightly shorter, lobes 3, imbricate, similar, entire, tips rounded-acute,
concave, darker, glaucous; inner tepals slightly longer, lighter in colour, not glossy, lobes
imbricate, entire, tips rounded-acute, each bearing 2-stamens on inner surface at about
middle of the lobe (attached well above the sinus area); filaments much shorter than
anther, white, glabrous, curved laterally; anthers 2-lobed, slender, elongated-sagittate,
dehiscing longitudinally, basifixed.

Female spadix: It is observed that branches produce fruits in female plants die after fruit
ripening which indicates the terminal nature of  female-inflorescence. Appears during 1st

or 2nd week of august. Each branch produces one panicle only with total length 15 – 25
cm only. Peduncle erect, thick, terete, internodes c. 0.8 – 1.0 cm long and c. 1.0 cm in
diameter; barren nodes 1 or 2. No covering spathe is produced. Bracts from base and
nodes shorter than internodes, 0.5 – 0.8 cm long, rigid, fibrous, ovate acute, green with
gray-brown ramenta. Spikes 7 – 15, alternate, 1 from each node, laterally spreading; stalk
1 – 2 noded, bracts minute, 0.8 – 1 cm long, green with gray-brown ramenta; each spike
5 – 8.5 cm long and 2.5 – 3.5 cm in diameter; bracts 3 – 4 times broader than long,
smaller than half of flowers, entire, rounded-acute; upper bracts longer, ovate, acute,
green with sparse ramenta.

Female flowers: Actinomorphic, trimerous, 2 from the axile of  each bract, seated in slight
depression on rachis, c. 1 cm in diameter; aroma sweet; 0.4 - 0.6 cm in diameter at mouth;
perianth 3 + 3, free to the base, outer 3 slightly smaller but darker; tepals rhomboid-obovate,
entire, acute, persistent but only slightly enlarged; glossy-brown; staminodes 2 on each of inner
tepals, minute, hook-like; ovary superior, globose, densely covered with reddish-brown soft-
bristles, 3-chambered, ovule one in each chamber basal to the axis; style-stigma continuous, 0.2
– 0.25 cm long, flattened-obovate, slightly incurved, together forming an erect false-column
like structure, shiny, deep-brown.

Infructescence: Up to 20 fruits in each dense-cluster; peduncle short, thick, terete, 1 – 2
empty nodes above the point of emergence; rachis with very short internodes or internodes
not recognizable, bracts short and thin; pedicels up to 0.8 cm; fruits thickly spiny, almost
globose (1 seeded), to slightly oblong-spherical, sometimes clearly 2 - 3-lobed (equals to
number of seeds in fruit), c. 5.5 cm in diameter; thickly covered with c. 1.2 cm long spines
(ovary surface bristles enlarged and become stiff and spinescent), locules 3, each one-seeded;
pericarp c. 0.45 cm thick, softly cartilaginous.

Seeds: Roughly spherical to slightly oblong, lower-side compressed, funiculus attachment area
depressed, c. 2.4 - 3.5 cm in diameter; seed-coat become woody on maturity, c.0.3 cm thick,
reddish-brown externally; endosperm conspicuous, filling the entire inner space of  seed, primary
watery tissue turns into soft white tissue and finally a tough stony/ cartilaginous structure;
embryo remain completely embedded in the endosperm tissue with cotyledon towards the
center and radical situated near mouth of  the embryo-chamber.

EXSCICATTAE: INDIA, Arunachal Pradesh, Changlang District, Kharsang Circle,
Longtom-II, PLungphi 0054 (vegetative parts, male inflorescence), dated 27.09.2018, Accession
no. HAU/AN-1715; Jairampur Circle, Jairampur, PLungphi 0083 (vegetative parts, female
inflorescence), dated 29.09.2019, Accession no. HAU/AN-1716; Kharsang Circle, Longtom-
II, PLungphi 0202 (vegetative parts, matured fruits), dated 25.08.2020, Accession no. HAU/
AN-1717; Nampong Circle, Old Dokpey, PLungphi 0273 (female inflorescence with young
fruits), dated 26.01.2021, Accession no. HAU/AN-1718.
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PLATE II. Salacca secunda: J-1. Upper part of male-inflorescence; J-2. Stalk of male
spike with bracts; K. male & female-spikes with crowded flowers; L-1. Lateral view of
male flower with 2-whorls of tepals; L-2. Top-view of male flower; M. Matures male buds
showing arrangemen of tepals; N. Inner tepals bearing stamens; [continued to page-305]
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PHENOLOGY:
Seeds generally germinate during September – October but first leaf  appear with the onset of
next monsoon (May – June). S. sacunda is evergreen and produce new leaves round the year.
Inflorescence start appearing in first and second weeks of August and flowers start blooming
around the end of  September and the fruits become visible during November – December.
Fruits grow slowly and the endosperm remain watery upto April–May. Solid endosperm
starts forming from May and that remain soft (chewable) upto June-July and in August seeds
become stony. Ripe fruits are seen towards the end of  September. Along with the ripening of
the fruits the fruiting branches of  the plant dies, may be due to absence of  a terminal bud as
that had produced the female inflorescence.

TYPIFICATION:
Type: ‘Zalacca secunda Griff.’  tab. no. 177 (Lectotype CAL!) [Figure 2]

Griffith (1845) described ‘Zalacca secunda’ [Calcutta J. Nat. Hist. 5: 12. 1845] based on
the specimens consist of male spadices collected from Mishmee mountains (‘In forests about
Kujoo, Upper Assam, Mishmee mountains on the lower range’). Later in 1850 the same was
also published in his Posthumus papers with a table no. 177. The Griffith’s collections are not
available but the original table no. CLXXVII (177) is at Central National herbarium (CAL)
and this table is having a collection label pasted on it with details of collection data written
by Griffith himself is hereby qualify as original material and selected here as Lectotype of
Salacca secunda.

TYPE LOCALITY:
Griffith (1845) mentioned that the specimens were from ‘…. forests about Kujoo, in Upper
Assam. The Mishmee mountains, and on the lower ranges of hills on the borders of Upper
Assam.’ It is also written in the tag used on his drawing (Figure 3). Literature search for
‘Kujoo’ confirmed the location of  the place. Tinsukia District Census – 2011 (Anonymous
2014), in page number 100 recorded two villages, under the CD Block Kakapathar of
Margarita Circle, that are ‘Kuju Gaon’ and ‘Kuju Pathar Gaon’ (Pathar = stone; Gaon =
village). These two villages are contiguous. While Kuju Gaon is a completely plain-land with
paddy fields, the Kuju Pathar Gaon is little hilly (stony) area and British people were staying
there for mining coal since long. The place is quite near to the Assam-Arunachal border and
just opposite to the Bordumsa Circle of Changlang district (Arunachal Pradesh). Salacca
secunda grows in this area. It is possible that some one collected the specimens from the Kuju
Pathar Gaon area and supplied to Griffith for identification. So, Kuju Pathar Gaon should
be the Type-locality for Salacca secunda.

There is another point of  controversy. Griffith (1845, 1850) wrote that Kujoo is
located in ‘Upper Assam’ and in ‘Mishmee mountains’. Now, if  the Kuju Pathar Gaon is the
Type-locality then it must be on the marginal areas of  Patkai Hills. In between Patkai Hills and
Mishmee Hills there is low laying valley area which is represented by Namsai district of Arunachal
Pradesh. Then the Mishmee hills start and is spreading over a number of Arunachal-districts
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[PLATE II. Legends continued from page - 304] O. Female inflorescence produced terminally;  P. Part
of female spike showing pairs of flower-buds in the axile of a bract; Q. Open female flower showing 2-
whorls of tepals, ovary and 3-styles; R. Infructescence; S. One fruit; T-1. Longitudinally splitted fruit
showing bearing of seeds; T-2. T.s. of fruit showing pericarp (per), seed-coat (sc), endosperm (end)
and embryo (emb); U. A seed from moderately matured fruit; V. A matured seed; W.  Entire endosperm
after removing seed-coat; X. Splitted endosperm with embryo; Y. Endosperm and embryo in fully
matured seed; Z. Embryo (cot = cotyledon; rad = radicle).
.



Figure 2: Griffith’s original table no. CLXXVII (177) at Central National Herbarium (CAL). [Photo courtisy:
Botanical Survey of  India]

306  Salacca secunda Griff. - description, Typification and association



like Dibang Valley, Lower Dibang Valley, Tezu and Anjaw. Arunachal Pradesh is former NEFA
(North-Eastern Frontier Agency) and is distinct from Upper Assam (Tejpur, Jorehat, Tinsukia,
Dhemaji, Dibrugarh, Majuli, Lakhimpur districts). The specimen was from Upper Assam and
was not from NEFA. So, there might have some confusion about the hill ranges, and Kuju
Pathar Gaon is located on Patkai Hills and not on Mishmi Hills.

DISTRIBUTION:
Salacca secunda is naturally distributed in North-eastern India, Myanmar, Thailand and Malaysia.
In India it is known to grow in states like Arunachal Pradesh (Patkai and Mishmi Hills of
Eastern Himalaya), Assam, Nagaland and Darjeeling district of  West Bengal (Griffith 1845,
1850; Mondal et al. 2020; Mehmud & Roy 2021).

HABITAT:
The plant grows in natural forest; preferred open shrubby association but also frequent in tree
dominating forests, in separate clusters in terrestrial habitat, on soil-covered hill surface and
appears to be a strong and fast-growing species (Plate - I, A - C).

ASSOCITED PLANTS:
In its natural habitat in Changlang district of Arunachal Pradesh and in Tinsukia district of
Assam, Salacca secunda is associated with plants like Adenia trilobata (Roxb.) Engl., Ageratum
conyzoides L., Amischotolype hookeri (Hassk.) H.Hara, Amomum dealbatum Roxb., Ardisia solanacea
Roxb.,  Baliospermum calycinum Müll.Arg., Bambusa spp., Begonia palmata D.Don, Begonia roxburghii
(Miq.) A.DC., Begonia silletensis (A.DC.) C.B.Clarke, Capparis acutifolia Sweet, Cephalostachyum
capitatum Munro, Chloranthus elatior Link, Choerospondias axillaris (Roxb.) B.L.Burtt & A.W.Hill,
Chromolaena odorata (L.) R.M.King & H.Rob., Cissampelos pareira L., Clerodendrum colebrookeanum
Walp., Cocculus laurifolius DC., Colocasia esculenta (L.) Schott, Crassocephalum crepidioides (Benth.)
S.Moore, Curculigo capitulata (Lour.) Kuntze, Dioscorea pentaphylla L., Diplazium esculentum (Retz.)
Sw., Elatostema sessile J.R.Forst. & G.Forst., Ficus auriculata Lour., Ficus hispida L.f., Ficus racemosa
L., Gnetum gnemon L., Gonostegia triandra (Blume) Miq., Hellenia speciosa (J.Koenig) S.R.Dutta,
Hodgsonia macrocarpa (Blume) Cogn., Imperata cylindrica (L.) P.Beauv., Lantana camara L., Livistona
jenkinsiana Griff., Maesa indica (Roxb.) Sweet, Mallotus tetracoccus (Roxb.) Kurz, Mikania micrantha
Kunth, Musa aurantiaca G.Mann ex Baker, Musa itinerans Cheesman, Nelsonia canescens (Lam.)

Figure 3: Tag attached to Griffith’s table 177, written in his own hand-writing, place has
been mentioned as ‘Kujoo’.
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Spreng., Oxyspora cernua (Roxb.) Hook.f. & Thomson ex Triana, Phyllanthus reticulatus Poir.,
Phrynium pubinerve Blume, Pleurolobus gangeticus (L.) J.St.-Hil. ex H.Ohashi & K.Ohashi,
Pseuderanthemum latifolium (Vahl) B.Hansen, Rivea ornata (Roxb.) Choisy, Saccharum longisetosum
(Andersson) V.Naray. ex Bor, Spermacoce alata Aubl., Stemona tuberosa Lour., Stephania rotunda
Lour., Thunbergia coccinea Wall. ex D.Don, Wrightia arborea (Dennst.) Mabb., etc.

USES:
Salacca secunda is generally considered as a useless spiny thicket-forming plant. But, among the
people of  Tangsa tribal community, living mainly in Changlang district of  Arunachal Pradesh
and in some part of  Tinsukia district of  Assam the species is very important. In Tangsa-dialect
they call it as Sapryii or Sap and has its numerous uses in their everyday life. Lungphi et al. (2021)
discussed the details of  its use. While young stem (sapjok/ shupdong) and soft endosperm (Sap-
ree) are edible, Tangsa people thatch their all types of  houses only with its leaves using bamboo-
frame. Different parts of leaves are useful in making different types of cages (wuthao), baskets
(tiim, phey), hats (hiiptiim, hiiplang), brooms, etc.  Leaf-rachis is also used for making some parts
of their traditional handloom (stapes, phum). Inner part of rachis is used as floater with fishing-
rods. Leaves are also used to create movement-barriers during hunting of  birds. Their neighbour,
people of  Wancho tribe use its petiolar spines as needles for tattooing on their bodies. - - So, S.
secunda is a very much useful plant for the people of  Tangsa tribe. Also, though spiny, wild boars
and squirrels like to eat its fruits very much.
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