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n	 cer ta in aspects 0/ the 

morpholog'j 0/ arecanula 

(A reca catechu cilnn.) 

-

INTRODUCTION. 

Arccanut (areca catechu linn. Pa lmae) used exten­

sively as a masticatory in the oriental na tion s is 
cultivated in the hot damp regions of Asia and the 
Malaya n Islands. In I ndia , arecanut cultivation is 
confined to Assam, Bengal, Bombay, Madras, M ysore 
a nd the South West Coast. I n Assa m. the palm grows 
chiefly in the Districts of Kamrup, Ca char, Nowgong. 

ibsagar and the K hasi and Ja inti i H ills, the total area 
under cultivation being 25,000 acres with an annual 
yie ld of 2.6 1 lakhs of maunds of arecan uts. T here are 
three other species of Areca, namely A. Concinna Thw., 
A. nagensis G riff., and A. triandra Ro xb. which are 
di stributed in the Ind ian Subcontinent (Hooker, 1894) 
In Assam, two species occur, namely, the economically 
impo rta ut A. catechu and A-. nagensis, latter being 
confined to the Naga H ills of Assa m. T he edible 
a recanuts belong exclu sively to A. cate chu Linn. There 

a re, however, di fferences in the size and shape of 
fruits and other characters on which types * may be 
distinguished. 

So far there has been, however. no detailed in­
vestigation of the morphology of the different type 

• 'Type' is used here in a restri cted sense and does no t necessarily 
indicate distinct types based on botanica l characters. 
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of India n ar ecanuts; still much less is known about 
the variations in the characters exh ibited by the 
di fferen t types. In no case the characters of the 
plants have been assesse d in relation to the type of 
fruit o r to the climat ic an d biotic co nditions of the 
particu lar locality. The present investigation, therefore, 
is undert aken to determine the bot a nical cha racters of 
the d ifferent types of arecanuts in Assam and to evolve 
a system for their identification. 

MORPHOLOGY OF ARECA CATECHU L IN N 

he characters of the plants were assessed by 
observing random samples from different plantations. 
T he characters o f the various type s occurring in diffe­
rent Districts of the State were a lso studied to observe 
the variations in the characters of a pa rticu la r type . 
In sampling out the plants, the important characters 
observed include the .size and shape of fruits such as 
round, obl ong, long etc. and the characters of the 
infl0 resence 

T he botanical characters of the different types of 
Areca catechu are described below : ­

TRU~ K. The palms are tall, erec t with typically 
unbranched stems, the height of the palm varying from 
region to region but not generally exceeding 70 feet • 

o relation between the height of the tree and the size 
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an d shape of the fruit it bears has been observed, since 
in the same areas di fferen t typ s o f fruits borne on 
pal ms of almo t the same height are met with. The 
height o f the palms appear to be influenced by the 
environmental and biotic factors pr .va iling in the area 
and on the density of plantation, the taller are the 
trees. (c. f. Narnbiar, 1949 ; Raghavan an d Baruah, 
1956 b ). 

The stern is cylindr ical, the circurnferance of the 
trunk about five feet from the base varying from I I - 18 
in hes, T he trunk i greyish brown in co lour, some­
times with outgrowths of lichens and is orn amented 
with ca r of fa llen leaves in a regular annulated form. 
The girth of the tree and tbe type of fruit it bears are 

unrel ated. 

LEAVES. The leave a re formed at the tip f he 
unbranched, annulated, erect stem forming a co rnr act
 
crown having 8-10 pinnate leaves. T he lea es are
 
pinn ati sect, basal region for ming a broad sheat h which
 
partly encircles the stem a nd forms a protective cover­

. ing fo r the developi ng inflorescence until a few days
 
pri or to its opening. The heath measures more than
 
2 feet in length ; the petiole be ring the leaflets rane es
 
from 3.5-5.8 feet in length in the different types, 

Th e leaflets part ly fused and partly free a re ar ra n­
ged alternately on eit her side of the petio le, number of 
leaflets varying from 30-50 on each side. At the distal 
end of the petiole 2- 3 pairs of leaves of each ide fuse 
to form a bifid lip. T he leaflets generally va ry in 
length fro m 22- 23 inche ; in som cases leaflets as long 
a 3 feet or more hav been observed. 

INFLOR ESCENCE. Th e pa lm re rnonoe iou, male 
aD8 female flower being fo rmed on the same inflore . 
cence. Rarely bisexual flowers have als been found 
(Rag hava n and Murthy, 1954) . The flowers are for me 
in panicled pad ices, whole infloresc nee being covered 
by a glabrous boa t-shaped spa the, 19-:-23'5 inches long 
and 5-6 inches broad . · The seconda ry and tertiary and 
spadices are formed altern ately on the tra nsversely 

compre; ed main branches. In almos t all the ca es 
examined the num r of groups of econdar rachises 
on the main branches was from 21- 22. The female 
and male flowers are indefinite in number, the former 

being confined to the base and axils of the secon dary 
and tertiary branches or terminally on specia l olf-shoots 
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from the rachise and the latter forming erial alternate 
rows di tally on either side of the compressed rachi 
forming filiform tips. Usually the female flowers arc 
confined to the ba e of the rachi s, solitary or in groups 
of two, or sometimes adjoi ning a female fl ower, a malt' 
flower may be found. Th e female flowers ra rely extend 
to the middle or di ta l portion of the rachis. They are 
subtended by a broad scaly bract and two small hyaline 
bractcoles. T he male fl owers are smaller in ize and 
much larger in number than the female flowers, 

Each female flower has two whorls of perianth, the 
ou ter boat-shaped green whor l of 'sepal s' and an inne r 
whorl of ovate ' petals'. Each sepa l has a triangula 
thickening on its out ide. T hey vary in length from 
1- 2 em . and present an imbricate aestivation . Th e 
peta ls are closely ad pressed to the ovary and irnbrica­

tely arranged. 

T he ovary is ovo id- globose with a d me shaped 
top formed by the three stiff styla r projections. Th e 
whor l ou tside the ovary i. formed of six sta minodes 
which wither very early duri ng development of the 

flower. 

he male flower are minute cream coloured trian­
gular str uctur s. They are characterised by two whorls 
of perianth , outer whorl being eonspicuously small 
(0' 1 em in length) with an acute apex and imbrica tely 
arranged. The inner whorl is 0'35- 0'4 em, long, sub ­
similar. with acute valvate tips . Th e whorl interior to 
th peta l is occupied by a ring of stamen with basifixed 
anthers . T he anther. are closely adpressed ( 0 a 
rud imentary OV:lIY in the centre which may be termed 
' pistillode' or 'rudiment nry pistil' (c. f. Petlot, Frontou 
and arton, 1926). The pistillode divide in the 
middle into three lobes. : 

F RUITS. Fruits maybe f 'al ious sizes and sha pes 
such as round, long, oblong etc. Usually, abou t 100­
250 fruit are formed in each bunch. In the you nger 
stages they are green and as maturity approaches the 
col ur gradually cha nges from orange yellow to yellow 
or scarle t red. The husk i thick and tibrou • envelop­
ing a single seed which is genera lly known as the nu t. 
T he endosperm of the seed is reddish brown with dark 
wavy lines giving it a marbled appearance. Th ere i a 
single embryo situated at the base of the seed. 
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TY P E S. 

The different types of arccanuts are norm ally seed­
ling races, which prop agate tru e to seed except for some 
simple fluctuating varia tions. Beccari (1919) describe 
a few new varieties of arecanuts which occur in the 
Philippines and Sands ( 1926) and Nam biar (1954) hav 
described the varia tions in Malayan ar ecanut s and 
designated them by local names. D ifferent varieties 
have also been reported to occu r in Sout h India and 
Ceylon (Sands, 1926). According to Kannangara 
(J 94\) in Mysore there are apparently no distinct 

ariciies of arecan uts though there are some trees with 
yellow fru its and others with green fruits. Ra u ( 1915) 
has described a new var iety of arecanut from Mysore 
( A . catechu var . deliciosa) based on the sweet kernels of 
the fru its when mature. E xcept for these, no precise 
dat a arc. howeve r, ava ilable regard ing the delimitati on 
o f the Indian types . 

It has become evident that the different types are 
strikingly simila r in their morph ological and fl oristic 
cha racters. showing no indication of a varietal distin­
ction. Sand s (1926) writes " As observat ions on the 
flowering of the beteln ut palm have shown that the 
flowers are no rmally cross- pollina ted and that in all 
plant ati ons a nd gardens there arc nu merous types, it 
will be realised that in the absence of breeding expcri ­
merits, it is an almost hope less tas k endeavouring to 
decide which of the large num ber of forms are distinct 
var ieties or races and which are merely unstable 
hybrid s" . 

Varietal characters are mainly attributed to the 
fru its which exhibit mar ked differences ill size and sha pa 

a nd the following types have been co llected from dif­
ferent localities. This distinction is arbitrary and border­
line types are also no t uncom monly met with. 
Invesu gations on the pollen morphology tRaghavan and 
Baruah , 1956, a .) and anatomy of the Ilowering axis 
which show no variation in the different types ind icate 
the causes for limited ra nge 0 1 morphological and floral 
st ructures in the types . 

Locality .	 Types collected. 

Chcrrapunji. Big oblong. 
mall oblong. 

Small apex pointed. 

Dawki. Big oblong.
 
Big rou nd .
 
mall oblong.
 

iauhati .	 Big oblong. 
Big rou nd. 
Small oblong. 

mall ro und. 

Jorhat,	 Big oblong.
 
Small oblong.
 
Apex round.
 
Lon g.
 

owgong.	 Large oblong. 
Big ro und. 
Big ob long. 
Small ellipsoid. 

Palasbari,	 Big oblong. 
Big round. 

Small oblong. 

"ibsagar.	 Big oblong. 

T he same types have been collected from different 
sources to determine the range of size of the fruits. 

DES CRIPTION OF T H E T YPES. 

The ra nges of variations general ly obse rved in the 
types co llected a re given below. The list of variable 
characters of the t) pes o f a recanuts is prepared from 
obsei vations of the different types fro m differen t regions 
and of the same types from various sources for two 
consecutive seasons. It is possible that variable chara­
cters no ted may serve as a basis for further studies on 
iaxonom ic classifi cation of areca. 

I .	 General appearance and size of the fruits. 

2.	 Colour of the fru its at mat urity. 

3.	 Presence of persisten t calyx in the mature 
fruit. 

4.	 Di mensions of the fru it. 

5. Weight of the fr uits (average of 100 fruit s). 

6. olume of the fruits (average of 100 fru its). 

7.	 Weight of the husks separately (average of 
100 husks). 

Thickness of the husk. 
9.	 Arragement of the vascu lar bun dles in th 

husk. 
--- --------- --- -" , ­

23JOUR NAL 



10.	 olume f the husk eparately (average of 
100 hu ks). 

II .	 Genera l ize of the nut. 

12.	 Dimension of the nut. 

13. Weight of the nul. (average of 100 nuts). 

I~. Volume of he nut a verage of 100 nuts). 

15.	 Na ture of the lamella of the ruminate 
endo sperm. 

16.	 Patt ern of the net work on the surfac e of 
the nut. 

17. ize and dimensions of the embryo . 

The average weight, volume and dimensions f the 
ent ire fru its. husks and endo perm of the di fferent 
type a re those taken from ripe fresh fruits. 

The types have been divided into main groups. 

1. Bi~ f ruit type where the fruits range from 
1'5-2'3 in length and 1'2- ['75 inches in bread th. 

2, Small f ruit type wher the fruits are of lesser 
dimension, 11 may, however, be noted that though 
fruits a long as 1'75' inches have been in lu cd in this 
group. the breadth of the fruits of this group does not 
exceed "1 5 inches, 

Further, a classification on the basis of l he weight 
and volume of the fruits is as follows:­

1. Big f ruit type where the weight of the fruitS 
ranges from 24'8- 46 gms. (28- 49 cc. volume). 

2. Small fru it type where the weight of the fruits 
ranges from 14- 23'4 gms. (14'6- 2 '8 c. volume). 

However, in this grouping, 'Long type' included 
in the fir t grou p by virtue of its leng h should be 
included in the latter group ince the fruits .weigh 
only 23'6 grns (23'6 cc. volume), 

Bot h groups include many geometrical van auon 
in size" based on which th following types have been 
derna rkated. Big oblong, Big round, Large oblong, 
Apex round, Long , Small oblong, Small ellipsoid, Small 
round and Small pointed apex. An examination of the 
collect ions from various places will show that Dig 
oblong. Big round and Small oblong arc the dominant 
types, ot hers being poorly repre ented. 
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BIG	 OBLONG TYPES. 

1. Big oblong (Che rrapunji) , Fruit big, ovoid 
or obov id, redd ish when ripe: abo ut l : long and to 

.('3" in diameter at its widest part; apex" slightly 
c nical with a small protu berance represent ing the 
remna nts of the dried- up stigma; hase** more ro undish 
than conical: covered by th persistent perranth lobe : 
av rage weight of fruits 26'2 gm ; average volume of 

. Truits 28'0 cc. Per' rp hard, smoo th. 0·5 em. th ick 
enclosing the vascular bundles: vascular bundles of the 
husk girdling the nut and arching at its top enclos ing 
a dome of wooly fi bre ; va cular fibres strong, a nasto ­
mosing, interm ingled with a rna s of lignified non ­
vascular fibre : bundles not abundant: average weight 
of hu . 15'3 grns; proportion of the husk to the enti re 
fru it 73'3%. Nut more or les. oval, flattened at the base 
and slightly hernispheric.il at the ap ex; O'S" x O·X", r 
ra ther longer than road: average weight of the nul 
10'9 gms; proportion of the nul to the entire fruit 
26 7 ~{, ; endo perm ruminate, lamella confined to the 
sides, 25- 28 in nu mber, narrow and lender: central 
cere wider in area than the rumination. white; lamella 
0'9 em in length; network on the urfa ce of the nut 
in the form of polygonal a reas. Embryo sm311, cylin­
drical, centrally placed; 0'4 em. in length. 

2. Big oblong (Duwki j. Fruit big, ovoid. or 
obovoid; yellowi..h when ripe: 1'8" long and 1'4" in 
diameter; apex irnpercepta bly tapering into a rudim en­
tary protuberance: base tapering, slightly roun di h. 
covered by the peristent perianth lobes; average weight 

f fruit 25'8 gms; average volume of frui t 28'2 cc. 
Pericarp hard, 0'5- ·6 em. thick . enclosing va oular 
bundles; 'ascular bundles arranged as in 1; average 
weight of h sk 15'7 gms: proport ion of the hu. k to the 
entire fruit 77%. ut a ii'! 1, 0'9" x '9" or genera lly 
longer than broad: average weight of nuts 10' 1 grns: 
proportion of the nut to the ent ire fruit 23 : rumination 
on the endosperm confined to the ide ; 20 -2_~ lamella; 
band like, more or less extending 10 the central ore: 
central core mall; net work on the surface of the n ut 
as in I, but slightly larger. Emb ryo mall, cylindrical, 
0'4 em. in length, 

3. Big oblong t Gauhati ), Fru it big, ovoid, reddish 
when ripe ; " 9" long and ['3 5" in diameter ; apex 
narrowing into a projection ; ba e slightly conical 

• Ape. -frce end of the fru it.
 
.. Base- the end with which the fru it is a ttached LO the hunch.
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capped by the thick and coriaccous fruiting perianth ; 
average weight of fruits 26'0 grns ; avera ge volume of 
fru its 28'6 cc . Hu sk 0-4 em. thic k; vascular fibres 
co nfined to Q'I 5 em. in th ickness; a rrangerneut o f the 
vascular and non-vasc ular fibres as in I ; average weight 
. f husk 14 '8 gms ; proportion of the husk to the entire 
fruit ' 6%. Nut ovoid, as broad as long or longer than 
broad ; average weight of nuts J I '2 gms; proportion 
of the entire fruit 24'X, ; lamella of the rern in u ion 
narrow a nd band like, 18-20 in number ; centra l core 

sma ller than ruminate area : net work On the su rface of 
the nut in the form of rector- gular a reas. Embryo 
cylindrica l, 0'4 em. long, centra lly placed . 

4. Big oblong ( Jorhat} , Fr uit big, ovoid, reddish 
when ripe ; I ' 9 : ~ in Ienght and 1'- 4" in breadth ; average 
weight of the Fruits 27'0 gms; average volume o f fruits 
32 cc . Pcricarp 0 '5 e rn. thick; aver age weight of thc 
husk 15'1 gm s: pro port ion of the nuts to the entire fruit 
25%, Rest of th e description as in t he pre vious type' 

5. Big oblong (VUll'g"I/g). Fruit big, ovoid. 
orange red when ripe; I 'li " long and 1'2" broad; apex 
more or less hem ispherica l with a centra l depression 
and a pro minent cyl indrical pro jec tion representing ihe 

dr ied-up stigm a; base conical . capped by the fruiting 
peri aruh lobes; average weight of fr uits 33'95 grns; 

average volume of fruit s 38 cc . Husk 0' 4 em . thick. 
ascular fibres ar ra nged ;IS in 1; average weight of husk 

23'55 grns; proportion of the husk to th e enti re 
fru it 75',Y,. Nut ovoid, O'S" X O '~" ; average weigit of 
nut s 10'4 grns; prop ortion 01" the nu t to the ent ire fruit 
2 5 ' ,~:. ; lamella of the rumination in the for m of narrow 
hand s, extend ing to the centra l core, 20- 12 lamella ; 
net- wo rk on the surface of the nut in the for m of 
recrangulnr curved areas. Embryo oval, situated 
centra lly, 0'35 em. long. 

6. Big oblong (Palasbari j , Description corres­
ponds to the previo us type . 

7. Big oblong {S ibsogar) , Fru it big, ovoid reddish 
\\ 11Cn ripe ; :' 11 lung and 1'4 " ill diameter; apex imper ­
cepiubly taperi ng into a cylind rical prot uberance; base 
conical, capped by the coriaceous lubes of the fruiting 
perianth ; average weight of fruit s 35·3 gms; ave rage 
volume 0 1" fruits 39'S cc. Husk hard. 0 '5 em. thick, 
vascular and non-vascular fibres arranged as in the first 
type: average weight uf husks 24 gms: proportion of the 
husk to the ent ire fruit 77 '9%. Nut ovoid, as long a 
broad . I " X I" ; aevrage weight or nuts 11 '3 gms; pro­
portion of the nu t to the entire fruit 23" I ~¥, ; lamella of 

the ru ruina te endospe rm narrow and long, 
nu mber; net-work on the surface of the nut as 
Embryo conical, obliquely placed to on e 
fruit, 0·5 em. long. 

BIG ROU ND T YPES. 

Big roun d (Da wki} , F ruit big, globose round. 
bright red when mature; 1'5" long ' and 1' 511 

sometimes as lo ng as broad ; apex round or hernispher.e 
al with a slight ly su nken protrusion; base more or les 

conical, enveloped inco mpletely by the frui ting perianth­
average weight of fruits 24'8 gills; average volume of 
fru its 28'7 CI.:• . Husk bright red, 0'45 em. thick, vascu ler 
fibres arra nged as in I , bu t lesser in number; bundle 

ccupying 0 '2 em.' in area ; average weight of husk 
15'0 gms; propo rtion of the husk to the entire fruit 
74 · 6 ·~ . N ut ovoid-glob ose, broader than long, 
0'75" X 1'011• flatt ened a t the apex and hemi spherical 
at the b ISC; average weigh; of nuts 9·S grn s; proportion 
of the nut to the ent ire fruit 25 4 ~G ; lam ella of the 
ru mina te endosperm .slender, 22-24 in nu mber, central 
core la rge and white; net -work On the surface of the 
nu t as in I. Embryo slightly coniea l, centra lly situa ted, 
004 em long. 

9. Bi~ Round ( Gali/zali ) . F ruit big, reddish when 
ripe; 1' 5" long and 1'3" b rodd ; appex ro und, remnant 
or ihc ~t igll1 .1 poorly ur not represented; base hern isphe­

r .cal sligln ly sunken and capped by the fruiting 
pcriaruh; average weight of Iru us 368 gms;uverage 
volume ot fruits 40'4 cc . Husk O'-i Col. thick, vaSl:ular 
fib res arranged as in I, confined to 0 '25 ern . in area; 
average weight of husk 24'l) gms: proportion of the 
husk to the entire fruit 79%. Nut round-globoid, 
uroader man iong, 0 '7 " X I 0" ; apex h.:mispncrical; 
base rt.u ; ave rage weigh t of nuts I 1·9 gms; proportion 

\ ) 1' ih..: nul to the entire fruit 21%; lamella of the rumi­
na tion in the form of linear banus converging to the 
centre leaving a while area towards the region of the 
embryo; 16-1 g lamella; net- we ik on the surface of the 
endosperm 111 the form of recta ngu lar ba nds with sma ll 
polygonal areas; Embryo coni cal, p.a ced obliquely to 
one side o f the fruit , 0·4 cm . long. 

10. Bie round [Nowgong }, Fr uit deep reddish 
when ripe ; I 55" long and I 'S" broad; base hcmispnc, 

rical, Other characters correspond to the previous 
type 

I I Big round (Palasbari}, Genera l descrip tion uf 
the fruits as in Big roun d (Gauhar i). 

broad or 

2 0-2 ~ in 
in 1. 

side o f the 
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MALL OBLO G TY PES. 

12. Snl1 11 oblong (D twk i], Fruit small , oblon g­
ov id, creamy yellow when mature; longer than broad, 
1'5 11 X 1' \ " : apex onical with a slight protrusion; base 
conical, covered par tly by the fruiting periant h; average 
weight of fruit 14'8 grns; average volu me of fruits 
15'9 cc. Hus 0'3 em. thick; vascular fibres less in 
number, con fi ned to 0'2 ern . in area. arranged as in I: 
average weight of husk 9' 8 grns, proportion of rhe husk 
to the entire fru it 66'7%. Nut as long as broad ., round 
o r slight ly ovoid, osvxc-s'': average weight of nut 
5'0 gms: proportion of the nut to the en tire fruit 
33'3%; lamella of the rumination in the form f broa d 
ban ds, 20-22 in nu mber, central area large, white; net­
work on the surface of the nut in the form of sma ll 
polygon al or irregu lar area . Embryo small, glo boi d­
rou nd, situ ated centrally, O' em. long 

13. Small oblong (G a uhati) Fru it small, ob long­
ovoid , reddish when rip e; 1'6" long a nd 1°' broad : 
a pex co nica l with a prominent protrusion: base conical. 
covered by the fruiting pcrianth; average weight of 
fr uit 14'4 gill ; average volume of fruits 1~· X cc. Hu sk 
0'3 cm. hick ; ascular fibre les in number, conn ie I 
to 0' 1 em in a rea, arranged as in I ; average weight of 
hu k 10' 7 gms; proportion of the husk 10 the en tire 
frui t 78'4%. Nut ovoid. longer than broad 0 S"XO'75" ; 
a vera ge weight of nut 3'7 gms: propor tion of the nut 
to the entire fruit 21'6%; lamella f the rumin ation 
small and band like, 18-20 in number; net -work on 
the su rface of the nut in the form of small polygona l or 
irregular areas . Embryo small , globoid-round, situa ted 
cent rally, 0·3 em . long 

14. Sm all oblong ( Jorhat ) , Frui t a in the pre­
vious type. slightly smaller, 1'45" lon g a nd 0'911 broad ; 
ba e round; ave rage weight of fruits 14·0 gill'>; average 
volume f fruits 14'6 cc. Husk 0'2 cm. thick ; va cular 
fibre lesser in nu mber and arra nged as in I; average 
weight f husk 10·6 grns: prop rtion of the hus to I he 
enti re fruit 77'2%. Nut ovoid, as long ;l bro ad. 
0·67 " XQ'675" or lightly longer than broad : average 
weight o f nut 3'4 gms; prop orti on of the nut 
to the entire fruit 2 2'8 o~; lamella of the rumin ation 
broad or linear; central core small; net-work n the 
surface of the nut in the form of mall or big polygonal 
areas. Emb ryo small, linear, placed obliquely to one 
side of the fru it. 0'5 em . long. 

15. Small oblong (Palasbari} , General descr ip­
tion co rres pond to that o f Sma l1 oblong (Jo rhat). 

16. Small oblong {Cher rapunji] , General descrip­
tion co rresponds to tha t of Small oblong (Jorhat). 
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L RG E TYPE. 

17. Large oblong (Nowgong}, Fruit large, rou gh­
ly about the size of a hen's egg. deeply rcddi h when 
ripe, the pericar p splitt ing a t the apex of the fruit at 
maturity; 2·3" long and 1'75" bro ad : a pex slight l. 
tapering into a mall protuberance; ba e more. hemis­
pherical tha n conical , partly cover ed by the fruit ing 
perianth : avera ge weight o f fruits 46 grns: average 
volume of fruits 49 4 cc. H usk 0·6 em. th ick; vascular 
fibres abundan t an d frequently ana stomo sing, arra nged 
a in 1; non -vascular fib re intermingled with ascular 
fibres: vascular fibres con fined to 2/3rds of the th ickness 
r the husk; outer sur ace of the pericarp become fleshy 

at maturity of the fru it and peeling off ea ily; average 
weight of husk 31 grns: pro portion of the husk to the 
ent ire fruit 2-l '2~(, : lamella of the ruminat ion linear, 
wavy band like. extending into the central co re of the 
fruit s; lamella as long as \ '5 cm ., 20-22 in number: 

net- work on the surface of the endos perm in the form 
of longi tudi nal ban ds. Embryo small, glo boi d, 0·3 em. 
long. 

SMALL R .) U. TO TYPE. 

18. Small round (Gauhati) , Fru it 'mall, round­
ovoid. orange yellow when rip e: I' 5" long and 1'15' . 
broad; ap ex slight ly con ical, remnants of the dried-up 
stigma notched; base con ical co vered by the fruit ing 
perinth; averJg~ weight of fruits 20'0 grns: average 
volume of frui ts 24'2 cc. Husk orange red when ripe. 
0' 3 em. th ick; vascular fibres less in num ber, arranged 
a in I; average weight r husk \4 '0 gms; ave rage 
volume of husk 72,/:,. I ut broader than long, O'S" x 

0'95" ; average weight of nu t 6'0 grns: proport ion of 
the nut to the entire fru it 28 "~ : lamella of the rumina­
tion thick lind extending to the cen tre, 20-2 2 in 
number: net-work on the surface of the endo sperm in 
the fo rm of WJ. vy rectangular band with small poly­
gonal are as. .nbryo glob id with slight ly conical 
apex. 0'4 em. long, situa ted centrally, 
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0·2 em. area in thickness; a rrangement of the fibres as in 
J; average weight of husk 14'2 gms; proportion of the 
husk to the entire fruit 71'2%. N ut long, oval, length 
nearly double the breadth; \'125 11 x 0'7511; average 
weight o f nuts 6'4 gms; proportion of the nut to the 
entire fruit 2S'8%; lamella of ru minat ion short and 
broad a nd arranged symm etrically: central a rea white; 
large; net-work on the surface of the nut in the form 
of recta ngular areas , Embryo roun d- globose, 0'4 em. 
long. 

Bcccari ( 1919) d<:ser ihes a closely resembling type 
from the Philippines under the name areca catechu 
va r, longicarpa. Similarly Sinds (llJ,?o) describes clo­

scly allied types Iro:n Mal aya and South l ndia under 
the names ' Pinang Selung' a nd 'Long' respectively. 
H owever. in th e 10CJI type the fruits were smaller in 
d i.nensions than the Philippine, Malayan or South 
Indian types. 

APEX RO UND T YPE . 

20. Apex round (101'hol). Fruit large, globo se­
ovoid, yellow when ripe; 1'711 long and 1'4511 broad ; 
a pex wider than base and fo lded inwards in the for m 
of a depression enclosing the projecting stylar remnant s; 
base more or less tapering, ca pped by the fruiting 
perian th lobes; a verage weight of fruit s 27'0 grns: 
average volu me of fr uits J 1'9 cc. H usk 0' 45 em. th ick, 
increasing to 0'75 em. toward s the apex of the fruit; 
vascular fibres arranged as in I ; confi ned to 0·25 - 0' 35' 
em. in thickness; a ver .ige w.:ig;' t o f husk 16'0 gms; 
pro po rtion of the husk to the enure fruit 711,' 1%. Nut 
globos e-ovoid, broader than long, 0'S5" x 1'0"; average 
weight of nut s 11 '0 gms. proportion of the nut to the 
enti re fruit 21·9 ·.~; lamella of the rumina tion broad, 
16- 20 in number: ccn tr.rl are a large and white; net­
wor k on the surface of the nut in the form of small 
rectangular areas. E:u bryo cylindrica l with con ical 
apex, 0'5 e m. long . 

S:-.1i\LL ELLIPSOID T YPE, 

21. Small ellipsoid (N() II'~o"g) . Tr unk 50- 601 

high, I0- 15" in dia meter; leaves 2- 2' 5' long with about 
30 pairs of leaflets. Spadix diffuse with slender Ilori­
ferous bra nches, Male, female and biscxuaI flowers 
prescn t IRughuvun and Mu rthy, !lJ 54). 

ruit sma ll, ovoid, ellipsoid , redd ish yellow when 
ripe; 1A" long a nd 0'9 11 broad ; apex conical with a 
prom inent pro jecti on; base conical ; average weight of 
fru its 15'2 gms ; average vol ume of fruits 18'2 cc. Hu sk 
0'45 ern, thick ; vascular fibres con fined to 0'15 em. in 

area, arranged as in 1; average ' weight of husk ]1,1 
grns. proport ion of the husk 10 the entire fru it 68'2% 
Nut small, as broad as long, 0'7" x 0'711 ; apex conical 
base fl attened; average weight of nut s 4' 1 gms; pro­

portion of the nut to the entire fruit 31 '876; lamella of 
the rumi nation broad ' and closely arran ged, 20-22 in 
number; net- work a ll the surface of the nut in the form 
of small areas. Embryo long, obl ique ly conica l, 0'6 
em. long. Some of the fruits in the bunch have im­
mature and undeveloped endosperm. 

SMAL L APEX POI NTED TYP E. 

22. Sm :,11 apex pointed {Cberrapunj i) , F ruit small 
or medium , yellow when ripe ; convex shaped; 1'7 511 

long and 1' 15" broad; ape x narrowing into a cylind rica l 
projection, base of the projection marked by a r ing­
like thickening; average weigh; o f fr uits 23'4 gms: 
a verage volume of fruits 26'8 cc, Husk 0'2 ern. thick ; 

ascular fibres less in nu mber, closely adpressed to the 
nut inside the shell like endocarp forming a girdle 
round it, but arching from about it s middle; average 
weight of husk 16' 3 grns; proportion of the hu sk to 
the en tire fruit 71'0%. N ut con vex shaped, both ends 
more or less conical, 1'0" long and 0'951/ broad; 
average weight of nuts 7·L grns; proport ion of the nut 
to the entire fruit 29%: lamella more or less converging 
to the centre; while softer endosperm more in are a; 

net- wo rk on the surface of the nut in the form of 
irregula r ar cas, Embryo placed ob liquely, 0'65 em . 
long. 

T his fru it corresponds to that described by Sand 
(1926) from South in dia under the name 'Convex 
sha ped' . 

i t appears that the same type collected fro m 
different regionsexhibits minor varia tions in ch aracters, 
some overlapping one another being border-line types. 
It is pos-ible lna t the slight variations exhibited by 
the sa me type fro m different regions may be due to 
physiologica l peculiari ties of nut rition or due to cli­
ma tic and edap hic factors. T he schedule is thus based 
mainly on the fruit 's size and shape which arc impor­
tant chara cters applica ble to differentiate the types , 
However, apart fro m fruit size and shape, the colour 
of the frui ts a t maturity. nat ure of the lamella in the 
ru minate endosperm, pattern of the net-work on the 
surface of the endos perm and nature of the husk have 
also been emphasised. The relalive proportions of 
the husk to the volume of the nut in a fruit are also 
measured to deter mine the vaira tions in the pro por­
tions of husk in fruits. 
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S U M MARY. 
The range of floral variation s usually met with in the cultivat ed types or ar eca nuts in Assa m has been sfudicd. 

A schedule based on the size, sha pe a nd certain other ch aracters of the fruits showing the range of varia tions in the types is given. 

BIg fru its (longer than broad) Small fruits longer than broad) 
Ovoid oblong. 

Round or 
spherica l 

Ovoid 
glob ular 

Ellip soid 
elongated 

void 
oblong 

Round or 
spherica l 

Large Small Small Small apex 
Dig oblong Big round . Apex round. Long. Sma ll roun d. ob long. ell ipsoid . oblong. pointed 

Fruits 1' 8­ Fruits 2'3" Apex rou nd ; Apex round Length of F ruits 1.411 

2'0" long and lon g and 1.75 " 1'5" long and and broader fru its nea rly long a nd 0·9 '/ 
1·2· 1·4/1broad. br oad. N uts 1'3-1 '4" broad th an base, fol ­ double t h e broad : bot h 
Nuts longer br oader than o r rarely as ded inwards in br ead th or apex and base 
than broad. lo ng. F ru its long as broad. the fo rm of a more; ellipsoid conical. N uts 
Fru its reddish deep reddish N uts broader depression.base with an even 0'7" X 0 '7" or 
or ra rely when when ripe ; than Ion g. dis tinc tly ta pe­ so met imes lon­depression to ­
rip e. uter skin Fruits o ra nge ring. Fruits 1'7 ' 1 

wards ba se ; ger than br oad 
peelin g off yellow or ra ­ long and 1'411 2' 1/1 X 1'2511 Palms usually 
easily . rely reddish bro ad . 

whe n ripe. bro ade r 
long. 
yellow 
ripe. 

• 

Nuts N uts 1' ]25" X bearing male, 
than 0'7511 • F ruits female and bi­

F ru its 
yellowish green sex ual flowers. 

when 
when rip e. 

F ru its 1'45" Fr uits as in Fruits as in 

- ] '6 ' 1 long Small obl ong, Small oblong; 
apex round. and 1'9" ,1' 1/1 convex sha ped, 
Nuts broad er bro ad. Nuts a pex narrow­


slightly bigger ing into a pro­ th a n l o n g
 

th an in sma ll jection. 0'8" X 9'9 511,
 

ellipso id but
 
longer than
 

broad . Spad i­
 ..ces with male 
a nd fema le 
flowers o nly. 
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