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ABSTRACT 
MEHMUD, S. & ROY, H. 2020. Anatomical studies on Wallichia nana Griff., a wild palm of Assam, India. 
Reinwardtia 19(2): 97‒102. ‒‒ The present communicated research is a study based on the observation of free hand 
transverse section of leaf, stem and root and epidermal morphology of lamina in Wallichia nana, a species distributed 
in North-eastern states of India. Occurrence of paracytic stomata was noted on both surfaces of the lamina but  
comparatively more on lower surface. Number of metaxylem vessel recorded in lamina is single whereas, one to two 
in stem, petiole and roots. Presence of mucilage sacs recorded in the cortex of both petiole and stem.  
 
Keywords: Anatomy, epidermal morphology, lamina, petiole, root, stem. 

 
ABSTRAK 
MEHMUD, S. & ROY, H. 2020. Studi anatomi Wallichia nana Griff., jenis palem liar dari Assam, India. Reinwardtia 
19(2): 97‒102. ‒‒ Penelitian ini merupakan studi berdasarkan pengamatan irisan melintang daun, batang dan akar serta    
morfologi epidermis helaian daun Wallichia nana. Palem jenis ini tersebar di India bagian Timur Laut. Stomata  
parasitik dijumpai pada kedua permukaan daun tetapi lebih banyak ditemukan pada permukaan bawah daun. Pembuluh        
meta-xilem tunggal dijumpai pada helaian daun, namun jenis pembuluh ini dijumpai satu sampai dua buah pada      
batang, tangkai daun dan akar. Pada bagian korteks tangkai daun dan batang terdapat kantung-kantung lendir. 
 
Kata kunci: Akar, anatomi, batang, helaian daun, morfologi epidermis, tangkai daun. 

INTRODUCTION 
     
Wallichia Roxb., is a small palm genus with 

eight species known from Bangladesh, Bhutan, 
China, India, Myanmar, Thailand and Vietnam 
(Henderson, 2009). Five species occur in India, 
viz. Wallichia caryotoides Rox., Wallichia disticha  
T. Anderson, Wallichia nana Griff., Wallichia  
oblongifolia Griff. and Wallichia triandra (J.  
Joseph) S.K.Basu. The range of distribution of all 
these species in the country is West Bengal and the 
states of northeast India (Renuka & Sreekumar, 
2012). Wallichia nana is a small, erect palm  
distributed mainly in Assam, Arunachal Pradesh 
and Meghalaya; W. disticha and W. oblongifolia 
were also reported from Assam (Henderson, 2007 
& 2009). The species W. nana is hepaxanthic.  
(Renuka & Sreekumar, 2012).  

Based on the presence of connate calyx of  
staminate flower, the species was transferred from 
Arenga nana (Griff.) H.E.Moore to Wallichia nana 
Griff., in a revision by Henderson (2007). Both 
genera are placed in the Caryoteae and basic  
anatomical features of both the genus based on 
examined materials e.g. Arenga saccarifera, A. 
wighii, A. undulatifolia as well as Wallichia  
densiflora and W. disticha provided by Tomlinson 

(1961). A detailed anatomical study was conducted 
on Wallichia densiflora Mart. (= W. oblogifolia 
Griff.) from India by Pawar (1988). The present 
study was carried out to work out the detail  
anatomy of lamina, petiole, stem and root of this 
species. Quality photographs are also added to  
justify the study.  

 
MATERIALS AND METHODS 
 

Samples representing the species were collected 
from different parts of Assam during the months of 
September to February. The samples were  
preserved in formalin for anatomical study and 
processed for voucher specimen based on standard 
procedure (Jain & Rao, 1977). A herbarium  
specimen deposited to ASSAM (ASSAM 96256) 
and its duplicate submitted to Herbarium of  
Department of Botany, Cotton University.  
Identification of the species was confirmed by  
literatures (Henderson, 2007 & 2009; Renuka & 
Sreekumar, 2012) and by herbarium visits 
(ASSAM, CAL). 

Sharp new blades were used for free hand and  
transverse fine cross sections of the leaflets,  
petiole, stem,  and root. Sections with quality  
features selected for double staining with  
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alcoholic grade passed and were mounted in DPX. 
For epidermal study of leaf the suggested  
procedures (Talukdar & Devi, 2016; Karmakar et 
al., 2017) with slight modification where, small 
pieces of lamina are placed only in 3% NaOH  
solution and after three days the pieces were 
washed carefully and then both upper and lower 
epidermal layers were scratched, thin layers were 
then stained with safranin. Measurements and 
photographs were taken by computer attached 
light microscope (Lawrence Mayo) as well as 
through mobile phone camera. Published  
literatures for identification of stomata (van 
Cotthem, 1970) and for description of tissue 
(Magellam & Tomlinson, 2015; Anna-Santos et 
al., 2015; Millan & Kahn, 2010; Horn et al., 
2009) were followed in the present study. 

RESULTS 
 
The species is up to 1.2 m long, stem delicate; 

stems covered with leaf sheath is around 2 cm in 
diameter; after removing the sheath and covered 
by brown hairs the stem is around 1 cm across. 
Leaf is 40–60 cm long, pinnate, leaflets  
lanceolate, serrated 25–30 cm long and 3-4 nos. 
per side of the rachis, terminal leaflets  
connate and bi-lobbed. Mid vein is abaxially 
prominent; venation parallel, the upper surface of 
the pinnae is green whereas lower surface is  
silvery white. Ligule is around 8–9 cm long  
and fibrous. Inflorescence terminal, around 20 cm 
long, fruits are white to light green, ellipsoid and 
up to 2 cm long (Fig. 1A-C). The species can be 
distinguished from other species included in the 
genus, with small stem size, presence of ligule, 

numbers of leaflets and ellipsoid fruits as also 
mentioned by Henderson (2007 & 2009). 

Transverse section of the lamina. A transver se 
section of dorsiventral lamina with abaxially 
prominent mid vein (Fig. 2A-E) shows single  
layered epidermis with thick cuticle in both  
surface.  Indumentums presents in abaxial surface. 
Epidermal cells are ovate or rectangular ca. 5 µm 
in both surfaces; stomata present in observed on 
both surfaces. Next to epidermis is one or two  
layers of hypodermis consisting of round or  
rectangular or irregular cells of 8–11 µm.  
Hypodermis is followed by 3-4 layers of round to 
ovate or rectangular chlorenchymatous cells of  
7–10 µm; in this layer few scattered fiber bundles 
present along with fibrovascular bundles com-
prises single or double metaxylem vessel 8–10 µm, 
one phloem strand 20.3 µm and protoxylem one or 
absent. 

Mid vein appears ovate in transverse section. 
Epidermal cells are similar to lamina. In adaxial 
surface, below the epidermis one or two layer of 
hypodermis consisting of hexagonal or round  
chlorenchymatous cells present, another two or 
three layers of elongated rectangular cells in the 
hypodermis extends up to the mid vein. In abaxial 
surface, the mid vein is covered by single  
epidermal layer. The fibrovascular bundle in mid 
vein composed of thick walled fiber cells and two 
to three vascular bundles of 75.31 × 50.24 µm are 
scattered in middle of the vein; metaxylem one  
12–18 µm, one kidney shaped phloem strand  
34.71 × 13.49 µm; protoxylem round, three to four 
11–13 µm; ground parenchymatous cells are round 
and thin walled. Few solitary phloem bundle  
present in the periphery.  

Fig. 1. A. Habit of Wallichia nana Griff., B. Infructescence (graph unit: 2.5 mm). C. Stem with ligule.  
Scale bars: A= 10 cm; B & C= 2 cm. Photos by S. Mehmud.  
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Epidermal morphology of the lamina.  
Epidermal cells of upper surface are tapering and 
elongated 49–53 µm long and 7–9.8 µm wide,  
(Fig. 2F); stomata paracytic few in upper surface 
ca. 26 µm (Fig. 2G). Epidermal cells in lower  
surface is similar to size as upper but cells are not 
tapering like upper surface, stomata type same but 
numbers more than upper surface (Fig. 2H). 

Petiole. The petiole is covered by brown  
indumentums and undulated in outline. The  
outermost epidermis is single layer, cells are round 
to rectangular 7–8 µm, thick walled; hypodermis  
1-2 layers of thin walled ovate to rectangular cells 

9–10 µm; cortex 1-2 layers, with few mucilage 
sacs of 10 × 22 µm are present at intervals. The  
peripheral fibrovascular bundles are 150–153 µm 
and composed of single or double vessels  
metaxylem 27–30 um; phloem single strand 14–36 
µm above the metaxylem, phloem cells 2–6 µm, 
thin walled; protoxylem two to five 14–15 µm  
arranged opposite to the phloem strand. Ground 
parenchyma with round to hexangular cells 24–30 
µm where scattered fibrovascular bundles 79–113 
µm, metaxylem vessels  33 µm one or two, phloem 
stand ca. 38 µm single, protoxylem abnsent or one 
to five  12–14 µm or absent. Tannin cells present  
frequently. (Fig. 3A-D). 

Fig. 2. Anatomy of Wallichia nana Griff., A. An outline of the lamina with fiber bundle (arrow) and mid 
vein. B. Fibrovascular bundle in lamina. C. Extension of tissues near mid vein. D. Fibrovascular bundles of 
mid vein. E. Phloem strand in periphery of mid vein (arrow). F. Upper epidermal cells. G. Stomata of upper 
epidermis. H. Stomata of lower epidermis. Scale bars: A = 50 µm; C = 10 µm; B, D, E, F, G & H = 20 µm. 
Photos by S. Mehmud.  
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Stem. Thin transverse section of the stem (Fig.  
3E-F) shows a single layered cuticular epidermis; 
epidermal cells thick walled, ovate or round to  
rectangular ca. 10.34 µm; hypodermis 1-2 layer of 
thin walled round to hexangular cells, without  
intercellular spaces; cortex 3-4 layers of thin 
walled round to angular cells, not well developed 
or narrow associated with fiber bundles and few 
round to rectangular mucilage sacs at regular  
intervals. The peripheral fibrovascular bundles ca. 
145.7 µm, metaxylem vessels one or two ca. 31.66 
µm; phloem strand single ca. 44.7 µm, protoxylem 
4-6 nos. The ground parenchyma cells ca. 8.2 µm 
are thin walled, round to rectangular or hexangular 
present and without intercellular spaces. Central  
fibrovascular bundles ca. 69.12 µm are scattered, 
metaxylem vessel ca. 12.45 µm, single or double; 
single phloem strand ca. 26.56 µm; protoxylem 
present or absent. Few transverse fiber bundles and 
tannin cells are also present.  

Roots. Roots light yellow, the epidermis is  
single layered consists of rectangular cells. Inner 
to epidermis is three to six layers of round to  
polygonal thick walled cells ca. 12 µm present. 
Cortex multi layered composed of thin walled 
round to hexagonal compact cells 27–30 µm.  
Fiber bundles scattered in the cortex. Elongated 
air cavities of ca. 140 µm arranged in between  
endodermis and cortex. The stele is composed by 
a circular single layer endodermis, cells ca. 8 µm, 
pericycle single layer and cells are 2 × 14 µm. In 
the peripheral region of stele the phloem strand 
and xylems are alternately arranged. Phloem 
strands are round or elongated 19–21 µm,  
metaxylem vessel one or two 32–35 µm. The  
central pith is with round to angular thin walled  
cells and without any intercellular spaces.  
(Fig. 3G). 

Fig. 3. Anatomy of Wallichia nana Griff., A. Outline of petiole. B. Epidermis to peripheral fibrovascular 
bundle of petiole. C. Scattered fibrovascular bundle in mid portion of the petiole. D. A complete  
fibrovascular bundle of petiole. E. Transverse section of stem. F. Fibrovascular bundles form mid portion of 
the stem. G. Outline of root. Scale bars: A, E & F = 20 µm; B, C, D & G = 30 µm. Photos by S. Mehmud.  
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DISCUSSION  
 

The observation noted in the present study  
shows similarity between W. nana and other  
species of the genus in regard to features like  
presence of cuticle, thick-walled epidermis, nature 
of hypodermis and scattered fiber bundles in the 
cortex. Stomata found to be distributed in both the 
surfaces of lamina in W. nana while reported only 
in abaxial surface of W. disticha (Tomlinson, 
1961). The fibers present in lamina of Arenga but 
it is species specific among the members of  
Wallichia, as absent in W. caryotoides and W.  
disticha and frequent in W. densiflora (Tomlinson, 
1961) and in our study its presence was noted in 
the lamina of W. nana. In the petiole of W. nana  
central vascular bundles are scattered and similar 
observation recorded by Tomlinson (1961) in leaf 
axis of W. densiflora; metaxylem vessels in both 
petiole and stem generally one but two in few  
vascular bundles with single phloem strand.  
Presence of single metaxylem in leaf axis and  
double vessels in stem of Arenga; whereas, one to 
two vessels in leaf axis, and two vessels in stem of 
Wallichia (Tomlinson, 1961) and similar  
observation recorded in W. nana in the present 
study is an additional support to the transfer of the 
species from Arenga to Wallichia by Henderson 
(2007). It was also interesting to note that the  
presence of stomata in adaxial surface of W . nana, 
not reported both in Arenga and Wallichia 
(Tomlinson, 1961). Mucilage sacs in the petiole 
and stem of W. nana are another important feature, 
also reported by Pawar (1988) in W. densiflora. 
Round to rectangular epidermal cells noted in  
petiole and stem of W. nana against columnar 
shape in W. densiflora reported by Pawar (1988) 
whereas Thomas & De Franceschi (2013) reported 
cone shaped in Arenga (or Wallichia). 

 
 

CONCLUSION 
 

The role of stem anatomy in systematic and 
phylogenetic analysis of palms species was  
described (Henderson & Stevenson, 2006;  
Thomas & De Franceschi, 2013). Thomas & 
Boura (2015) conducted a study on stem anatomy 
and vessels diameter to analyze correspondences 
between anatomy and climate, and concluded that 
stem anatomy correlated the climate and shows 
phylogentic signals; therefore, the present  
anatomical observation may prove useful in such 
other research programmes in future. 
 

ACKNOWLEDGMENTS 
 

We are thankful to the head of the Department 
of Botany, Cotton University for providing lab 
facilities; PCCF (WL), Guwahati, Assam; AS-
SAM and CAL authorities. 

REFERENCES 
 
ANNA-SANTOS, B. F. S., JUNIOR, W. G. O. C. 

& AMARAL, V. B. 2015. Butia capitata 
(Mart.) Becc. lamina anatomy as a tool for 
taxonomic distribution from B. odorata (Barb. 
Radr.) Noblick comb. nov. (Arecaceae). Anais 
de Academia Brasileira de Ciencias 87(1):  
71–81. 

HENDERSON, A. 2007. A revision of Wallichia 
(Palmae). Taiwania 52(1): 1–11. 

HENDERSON, A. 2009. Field Guide to the Palms 
of Southern Asia. Princeton University Press, 
United States of America. 

HENDERSON, M. & STEVENSON, D. W. 2006. 
A phylogenetic study of Arecaceae based on 
seedling morphological and anatomical data. 
Aliso: A Journal of Systematic and  
Evolutionary Botany 22(1): 251–264. 

HORN, J. W., FISHER, J. B., TOMLINSON, P. 
B., LEWIS, C. E. & LAUBENGAYER, K. 
2009. Evolution of lamina anatomy in the 
palm family (Arecaceae). American Journal of 
Botany 96(8): 1462–1486.  

JAIN, S. K. & RAO, R. R. 1977. A handbook of 
Field and Herbarium Methods. Today &  
Tomorrow’s Printer and Publishers, India. 

KARMAKAR, D., MOKTAN, S. & DAS, A. P. 
2017. Foliar micro-morphological traits in 
some members of Ericaceae from Darjeeling 
Himalaya. Pleione 11(2): 341–348.  

MAGELLAN, T. M. & TOMLINSON, P. B. 
2015. Stem anatomy in the spiny American 
palm Bactris (Arecaceae-Bactridinae). 
Hoehnea 42(3): 567–579. 

MILLAN, B. & KAHN, F. 2010. Characterization 
of leaf anatomy in species of Astrocaryum and 
Hexopetion (Arecaceae). Rev. Peru. Biol. 17
(1): 081–094. 

PAWAR, S. R. 1988. Studies in androecium of 
some palms and anatomy of Wallichia  
densiflora Mart. The University of Poona 
[PhD Thesis]. 

RENUKA, C. & SREEKUMAR, V. B. 2012. A 
Field Guide to the Palms of India. Kerala  
Forest Research Institute, Peechi, Thrissure, 
Kerala, India. 

 



 

  REINWARDTIA  102                                [VOL.19  

TALUKDAR, R. T. & DEVI, N. 2016. Foliar  
architectural and micro-morphological investi-
gations of Pothos scandens Linnaeus 
(Araceae)- an interesting climbing epiphyte 
from Kamrup District of Assam. Pleione  
10(1): 8–13.  

THOMAS, R. & BOURA, A. 2015.  Palm stem 
anatomy: phylogenetic or climatic signal?  
Botanical Journal of the Linnean Society  178: 
467–488. 

THOMAS, R. & DE FRANCESCHI, D. 2013. 
Palm stem anatomy and computer-aided  
identification: The Coryphoideae (Arecaceae). 
American Journal of Botany 100(2): 289–313. 

TOMLINSON, P. B. 1961. Anatomy of the  
Monocotyledons. II Palmae. Clarendon Press, 
Oxford.   

VAN COTTHEM, W. R.  J. 1970. A classification 
of stomatal types. Botanical Journal of the  
Linnean Society  63: 235–246. 



 

 INSTRUCTION TO AUTHORS 
 
Scope. Reinwardtia is a scientific regular  journal on plant taxonomy, plant ecology and ethnobotany 
published in June and December. Manuscript intended for a publication should be written in English.  
 
Titles. Titles should be br ief, informative and followed by author ’s name and mailing address in one-
paragraphed.  
 
Abstract. English abstract followed by Indonesian abstract of not more than 250 words. Keywords 
should be given below each abstract.  
 
Manuscript. Manuscr ipt is or iginal paper  and represent an ar ticle which has not been published in any 
other journal or proceedings. The manuscript of no more than 36 pages by using Times New Roman 11, MS 
Word for Windows of A4 with double spacing, submitted to the editor through 
<reinwardtia@mail.lipi.go.id>. New paragraph should be indented in by 5 characters.  For the style of 
presentation, authors should follow the latest issue of Reinwardtia very closely. Author(s) should send the 
preferred running title of the article submitted. Every manuscript will be sent to two blind reviewers.  
 
Identification key. Taxonomic identification key should be prepared using the aligned couplet type.  
 
Nomenclature. Str ict adherence to the International Code of Nomenclature is observed, so that 
taxonomic and nomenclatural novelties should be clearly shown. English description for new taxon proposed 
should be provided and the herbaria where the type specimens area deposited should be presented. Name of 
taxon in taxonomic treatment should be presented in the long form that is name of taxon, author’s name, year 
of publication, abbreviated journal or book title, volume, number and page. 

 
Map/line drawing illustration/photograph. Map, line drawing illustration, or  photograph preferably 
should be prepared in landscape presentation to occupy two columns. Illustration must be submitted as 
original art accompanying, but separated from the manuscript. The illustration should be saved in JPG or GIF 
format at least 350 pixels. Legends  or illustration must be submitted separately at the end of the manuscript.  

 
References. Bibliography, list of literature cited or  references follow the Harvard system as the 
following examples. 
 
Journal : KRAENZLIN, F. 1913. Cyrtandraceae novae Philippinenses I. Philippine Journal of  Science 8: 163–   
                         179. 
 MAYER, V., MOLLER, M., PERRET, M. & WEBER, A. 2003. Phylogenetic position and generic 

differentiation of Epithemateae (Gesneriaceae) inferred from plastid DNA sequence data. American 
American  Journal of Botany 90: 321–329. 

Proceedings   : TEMU, S. T. 1995.  Peranan  tumbuhan dan ternak dalam upacara adat “Djoka Dju” pada suku Lio, 
Ende, Flores, Nusa Tenggara Timur. In: NASUTION, E. (Ed.). Prosiding Seminar dan Lokakarya 
Nasional Etnobotani II. LIPI & Perpustakaan Nasional. Pp. 263–268. (In Indonesian). 
SIMBOLON, H.  & MIRMANTO, E. 2000. Checklist of plant species in the peat swamp forests of 
Central Kalimantan, Indonesia. In: IWAKUMA, T., INOUE, T., KOHYAMA, T., OSAKI, M., 
SIMBOLON, H., TACHIBANA, H., TAKAHASHI, H., TANAKA, N. & YABE, K. (Eds.). 
Proceedings of the International Symposium on: Tropical Peatlands. Pp. 179 ‒ 190.  

Book  : RIDLEY, H. N. 1923. Flora of the Malay Peninsula 2. L. Reeve & Co. Ltd, London. 
Part of Book  : BENTHAM,   G.     1876.      Gesneriaceae.       In:     BENTHAM,    G.    &   HOOKER,  J.  D.  (Eds.). 
    Genera Plantarum 2. Lovell Reeve & Co., London. Pp.  990–1025. 
Thesis  : BAIRD, L. 2002. A Grammar of Kéo: An Austronesian Language of East Nusantara. Australian   

                 National University, Canberra. [PhD. Thesis]. 

Website : http://www.nationaalherbarium.nl/fmcollectors/k/KostermansAJGH.html. (Accessed 15 February 2012).  
 

 
   

 

http://www.nationaalherbarium.nl/fmcollectors/k/KostermansAJGH.htm


 

 

REINWARDTIA Author Agreement Form 
 
 
 
Title of article : 
 
 
 
Name of Author(s) : 
 
 
 
I/We  hereby declare that: 
 

 My/Our  manuscript was based on my/our  original work.  
 It was not published or submitted to other journal for publication.  
 I/we agree to publish my/our manuscript and the copyright of this article is owned by  Reinwardtia.  
 We have obtained written permission from copyright owners for any excerpts from copyrighted 

works that are included and have credited the sources in our article.  
 
 
 
Author signature (s)       Date 
 
 
 
 
 
 
___________________________________________________________________________________________ 
 
Name 

Reinwardtia 
Published by Herbarium Bogoriense, Botany Division, Research Center for Biology,  
Indonesian Institute of Sciences 
Address: Jln. Raya Jakarta-Bogor Km. 46 Cibinong 16911, P.O. Box 25 Cibinong 
Telp. (+ 62)  21 8765066; Fax (+62) 21 8765062 
Email: reinwardtia@mail.lipi.go.id   



 

 



 

 

 
 

REINWARDTIA  
Vol. 19. No. 2. 2020  

CONTENTS  
 
 
 
 

G. G. HAMBALI, DIAH SULISTIARINI & RUGAYAH. Dracaena jiewhoei (Asparagaceae), a new endemic species 
from Sumatra, Indonesia ……………………………………………………………………………………………….. 75 

DEDY DARNAEDI & LYNN CLAYTON. Nantu Platycerium grande (Polypodiaceae), a new generic record of 
Platycerium in Sulawesi, Indonesia .…………………..………………………………………........………………….. 81                                                                                                                           
 
SITI SUNARTI. Syzygium tinombalum (Myrtaceae), a new species from Central Sulawesi, Indonesia .…………….. 87 
 
FURQON AL MUZAKKI, TATIK CHIKMAWATI & ALEX HARTANA. The resurrection of Schizostachyum 
biflorum McClure (Bambusoideae) …………………..………………………………….……………………….…….. 93    
 
SELIM MEHMUD & HIMU ROY. Anatomical studies on Wallichia nana Griff., a wild palm of Assam, India …..... 97    
 
MARLINA ARDIYANI, WISNU HANDOYO ARDI, WAHYUDI SANTOSO & AXEL DALBERG POULSEN. 
Etlingera tjiasmantoi (Zingiberaceae), a new species from Central Sulawesi ……….…………………..…………... 103 
 
SALASIAH MOHAMAD & MEEKIONG KALU. Plagiostachys strobilifera var. conica (Zingiberaceae), a new  
variety from Sarawak, Borneo .…………………..………………………………………........………………....….… 109   
 
 

 

 
 
 

Reinwardtia is an accredited Journal (10/E/KPT/2019)  

http://e-journal.biologi.lipi.go.id/index.php/reinwardtia 
 
Herbarium Bogoriense  
Botany Division  
Research Center for Biology – Indonesian Institute of Sciences 
Cibinong Science Center 
Jln. Raya Jakarta − Bogor, Km 46 
Cibinong 16911, P.O. Box 25 Cibinong  
Indonesia 
 
 
 

 
 


