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PHYSICO -CHEMICAL STUDIES IN THE COASTAL AND HILLY
 
SOILS UNDER ARECANUr PALM OF THE BOMBAY DECCAN
 

(1) V. B. Khadilkar (2) N. N. Badhe and (3) H. G. Pandya 
Colleac of Agriculture, Poena (Maharashtra) 

Introduction 
Arecanut (Arcca Catech» Linn} , a typi­

call y rnoistureloving palm is exte nsively 
grow n in Ceylon, Philli pines a nd Ind ia. I II 
Ind ia it is grown along th e coast of Indian 
Peni nsula and Assam and Bengal Stat es. 

T he area under the crop and the pro ­
du ction of arecanut in pri ncipal growing 
tates in I ndia is as under. 

(G arg (963) 

Slate 

I. Kcrala 
2. Mysore 
~. Assam 
4. West-Hcn gal 
5. Ma ha ras htra 
6 . Madras 
7 . Andhru Prade sh 
~ . Or issa 

Produ-
Area cti on 
(Ha) (Metric 

tonnes) 
59,052 46.692 
30.540 27)418 
:20.929 14,124 

2. 108 2.460 
2.0 )3 2,8 36 
1,7 )7 1,351 

172	 9_ 
91 

TOlal 1.16,833 95 .1 73 

The so ils on which areca-palm is grow n 
in the Hornbay Ko nka n arc genera lly 
coastal alluvium form ed from d ie depu-u iou 

I.	 v nalvtical Chem ist, Bund disease 
chem e. 

2. Officer In- charge, Band disease Scheme. 
~. Agr icu ltura l Chemist. 

of river silt on the lime nnd shell deposits. 
Th ey are situated on the level coa stal area 
having about 2% slope and at altitude less 
than 10 m. The rainfall in this area range 
from 2000 to 3500 rom. The palm is also 
grown on the la teritic hi lly soil s situated in 
the sub-monta ne region on terr aced land or 
on gentle slopes (about 40%) lying at 
distance of two to 25 km, from the seacoast, 
and at altitudes ranging from 15 to 330 m. 
The rainfall in this area ranges from 3125 
to 4375 mrn. 

Arec a nul is an article of everyday lise 
in India and a t present the indigenous 
dema nd far' exceeds the production and 
therefore cu rre nt ly attempts arc being made 
in ma ..y o f the areca nut growing Sta les to 
expand the ar ea und er cul tiva tion . How ever 
at present very little inform ation is avai­
Iuhle on the nature an d prop erti es of the 
soil on which the crop is cultivated and 
therefore investigations on these aspects 
were und ert aken . The results obtained 
l rom these are given in the foll owing pages . 

Experimental 
As sta led ear lier the ar ecanut soi ls in 

Mah arashtra are broad ly grouped int o tw 
cat egories (1) Coastal a lluvium soils a nd 
(~ ) laterite soils from hill areas. Four 
profiles fro m each grou p were selected for 
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the investigations, The profi les from Murud. 
Diveagar, Shriwardhan and luhagar fall 
under coasta l alluvium soil , while tho 
from Nagloli , Asud , Kumbh ave a nd P,,1. h 
fall under la terite hill oil . 

De cription of profiles 
Soil rr III coast al region 

Profile r 
Locatioll: - Levelled land in villa ge 

Mu rud , Dist. Kolaba . 

Rainfa ll:­ 3000 mm. 
Depth in 
inches Description 
0-22 Dark br wn (7.5 YR 32 dry 

& moist) sandy loam t. pe 

with loose gra nular structure. 
profuse root distribution few 
nodul es of lime. effervesce nce 
with HCL. 

22-4	 Dark yellowish brown (10 YR 
4/4 dry) to dark brownl7.5 YR 
4/2 moist) sand oil with loose 
gra nular tructure. Large 
pebbles of lime, vigorou 
efferve cence with H L. 

42-60	 Brown (10 YR -/3dry)to dark 
reddi h brown (5 YR 3:2 
rnoistj sandy . carnpact , blocky 
st ructure. ffervescunee with 
H L. 

Pro file 2. 

L cati n:-	 Levell d land in villag ivea­
gar , Disl. Kolab a. 

Rainfall : ­ About 3250 111m . 
Depth in 
inch s D npuon 
0- 20 Reddish brown \5 YR 4/3 dry) 

to dark reddish brow n (5 • 
3 4 moist) "a ndy loam text ure , 
loose cr umb s tructure , lime 
nod ules. effervescence wit h 
IICL. ­

8 

27- -tR 

Locati n: ­

Rainfall: ­

Dept h in 
inches 

0-25 

25-45 

45-60 

LI"'lcati on : ­

Rai nfa1J : ­

Depth in 
inches. 

0-10 

Light Grey (2.5 Y 7/2 dry) to 
light bro wnish grey (2 .5 Y 6/2 
moist) large size lime (so ft) 
p hble. . vigorous effervescence 
with II L 

Profile 3 

Levelled garden in hriwa r­
dhan Dist. Kolaba , 

f bout 3 -00 mm. 

Description 

Dark brown ( 10 YR 3 3 dry) 
(0 very dark red (2.5 R 2/2 
mo ist) sa ndy loam texture, 
gr nular trll cture, profu se 
roo t disrributi n, no efferv ­
ce nce wit h HCL. 

Grey brown (10 YR 5/2 dr y) 
to dark reddish brown (5 YR 
3/4 moist) sandy texture, 
compact granular structure no 
effervescen ce with BeL. 

Dark brown (10 YR 4/ 3 dry) 
to dark reddish brown (5 Y R 
3/ 2 moist) san dy . sligh t effer­
vesce nce with HCL . 

Pr o/ile 4 

Lev lied garde n in village 
G uhaga r 01 '1 . Rat nagiri. 

Abo ut 2000 mill. 

De. cription 

Dark reddi sh brown (S YR 
313 dr y & moist) sa ndy c layey 
loam texture , 10 0 e gra nu lar 
structure with pres nee of 
high hum us impar tii g dark 
co lour, profuse root dis tri ­
bu tion.. light efferv sconce 
'W ith IICL. 

Aretanut JOIlTllal 
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Below 18 
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Rainfall:­
Dept h in 
inchc 
0-10 

10-15 

Below 15 

Loc:J.tion:_ 

Rainfall :­
Depth in 
inches 

0-9 

Reddish brown (5 YR 4/3 dry 9- 16 
c moist) sandy clayey loam 

texture. loose granular stru­
ture, pebble of partially 

di~integra(ed murrurn, good 
effervescence with HCL. 

Parliallydisint~ gratcd murrum 
layer
 
oils from Hilly region.
 

Profile 5 
A levelled garden in village 

aglo Ii Dist, Kolaba. 

About 3375mm 

Description 
Dark brown (7.5 YR 5/6 dry) 
to yellowish red (5 YR 5/6 
moist) c layey type granular 
structure with more organic 
matter and more root dist ri­
bution. slight effervescence 
with HCL. 

eddish brown (5 YR 4/4 dry) 
to dark reddish brown (5 YR 
3/4 moist) clayey texture, 
loose granular structure. high 
organic matter. slight ctTer­
vescenca with HCL. 

Hard rnurrum and bed rock. 

Profile 6 

Terraced garden on hill slnp
 
in Village Asud Dist Rui nu­

giri.
 

3125 mill.
 

Description 

Redd ish brown (5YR 4jJ dry) 
to dark reddish brown (5 YR 
3/3 moist ) cla yey lea rn texture 
loose granular structure high 
humus. and moderate effer­
vescence.. with HCL. 

16-33 

Below 

Location., 

Depth in 
inches 

0-14 

24-42 

42-60 

For all 

Dark brown (5 YR 3,4 dry) 
to dark reddish brown (5 YR 
2/2 moist) clayey loam type. 
loose granular structure with 
profuse root growth and mode­
rate effervescence, with HCL. 

Reddish brown (5 YR 4/4 dry) 
to dark reddish brown (5 YR 
3/2 moist) sandy clayey loa m, 
loose granular structure with 
profuse root growth and slight 
effervescence with HCL. 

Partially disintegrated 
wish murrum layer. 

yello­

Profile 7 
A terraced garden on steep 
hill slope in village Kurnbhave 
Dist. Ratnagiri. 

Description 

Reddish brown (5 YR 4/3 dry) 
to dusky red (2.5 YR 3/2 
moist) clayey texture and loose 
granular structure , very pro­
fuse root distribution , no 
effervescence with HCL. 

Reddish brown (5 YR 4/4 dry ) 
to dark reddish brown (2.5 YR 
3/4 moist) clayey loam, Loos 
granular, less roo t distributlou 
ligh t effervescence with HCL. 

Reddish brown (5 YR 4/4 dry) 
to dark reddish brown (2.5 YR 
3/4 moist) clayey type with 
loose granular structure, no 
root growth and slight effer­
vescence with HCL. 

Analysts 
determi na tions the sta ndard 

methods given in A. O. A. C. (1955) and 
Piper's Soil and Plant Analysis (1950) Were 
followed . The available P Os and K2 20 
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were determined by Troug's method (1930)
 
nd Morgan 's method, th latter being
 

e timated by means of a flume phot ometer.
 
The exchangebale 'a and M~ were de ter­

mined by Puri's method (19 58~) by treating
 
t he oil with triple . a II solution . Exchan­

gea ble N and K were de termined by using
 a 
La nge's flame photometer. The acid 
oluble Mn . Cu, Zn and Mo were deter­

mined apr procedure de cr ibcd by sande ll 
P 9-0) 

Experimental results 
The re ult o r ana lysis of the soil under 

tudy are given in Table 1 a nd 2 Th e 
result are di cussed belo w. 

J oil. from coa tal regio 
Chemical Properties» 

From Table I it can be seen that the 
organic carbon and total ni trog en cont ents 
in the soils of the coas tal region are mode ­
rately high in the surface layers but go on 
decrea ing with depth. The oil from 

hriwardhan is however, ompara tivcly 
poor in its organic carbon and tot al ni tro­
ccn contents. The C/ ra tio is varying in 
all th e pro file. but the effect is marked in 
the cas o r I l urud and S hri ward ha n soils, 
The acid insoluble matter is highest in the 
surface layer in a ll the Profile .l nd decreases 
with the depth , which 111 0 be due to the 
cor responding increa es 10 the calc ium 

nrb onat ( ide table 2 . 

Th esqui oxid es, iron oxide an d 
nlumin ro nt nts in the profile o f Murud , 

hriv ardha n nnd Guhag r rem ain more or 
less I.' , list nt in all the layer of the soils. 

his may b due 10 the co ntinu ous wet 
na ture of v getation an d bio logica l ac ti­
-i rie in the oil . In the case of soil fro m 
Divcagar , these co ntent dec rease \\ ith the 
d, pth pro ably due til the high amount 
of cui iu 11 c.irh Ill.l Lc presen t in these soils 

10 

The ph sphoru and pota h co nten ts 
are rather high. but at the sam e ti me 
thcir availabli lity ap pea rs to be low , th e 
availabilit y deere 1 ing with the depth. The 
a bundance of pho phat e may he a tt ributed 
to the oa lui locati n of the so ils and 
con sequ nt influx of organ ic marine 
residue s, also a nd to probaxbl e ap plication 
of fish mea l and uch other refuse gen erally 
avai lable in the coasta l region. T he 
Ca O. I JgO. a nd Na2° content are fa ir ly 
high . T he oil s are more or less neu tral . 
the PH vary ing from 6.5 to 7.4 . 

Mlcron utri ents: ­

Acid solub le I n, Cu. a nd Mo are 
present in fairly large a mount and the ir 
quantities d e rease with the dep th, except 
in case of so il profile from Murud where 
the Cn contents ar e variable. Th e Z n con ­
tents in soils from Mu ud and Diveagar ar e 
I wer as cornpcred to th ose from Shriwar­
dhnn an d Guhagar where they a re high an d 
decrease with the depth of soil in th e e two 
pro files. 

Exchangeable ba se :- (Table 2) 

T he exchangeable calc ium is higher in 
s ils from Iurud , Diveugar an d Guhagar, 
while it is compurutivcly low in the oil 
from Shriwardhan whet the lev 1 of ex­
cha nce able magnesium is h igh. 10 all the 
profi les , the excha ngea ble a lcium increus s 
with the dep th. T he excha ngcabi In ignc­
iurn and potas ium are also present in 

Iairty g »od am un t xcept in C.I e (If oil 
from Di eagar. The high amount or 
exchan geable .alci um. magn esium und 
p tassium i ll thes so ils may pr bub ly be 
due 10 the influence 011 these so ils of sea 
wat er which co nta in these elem nt in fair 
amoun ts. 

Ph. . ical Prop erties: - (Table 2) 
T hese :li l. arc charact lis d by their 

sandy alluvium natu re. T he si lt and cia.' 

A recan»! ]o ITna{ 
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fracti ons d ecrease wIth depth. The lime 
content is ge ne ra lly high and increases with 
depth of soil, In the Shriwardhan soils the 
lime content is totally a bsent upto 45 
inches. 

The maximum water holding capacity 
and moisture equivalent in the first 20 to 25 
inch layers of all the four profi les remain 
more o r less consta nt a nd fa ll abruptly 
below this layer confirmi ng the all uvial 
d eposi tio n o f the soil over the marin e 
deposits in th e substratu m. The loss 0 11 

igni tio n is more or less constan t bu t th e 
total soluble salts are negli gibl e and arc 
even ly distributed ill the so il pro files. 

Soils from Hill region 
Chemical propertlesr-

The soils from Nagloli , ASlId, Kurnbh­
ave and Palshet are rich in their contents 
of organic carbon and total nitrogen. These 
two constituents however decrease with the 
depth except in case of soil fr om Nagloli. 
The C/N ratio though variable is within 
the ootimum range. The acid-Ins oluble 
matter sesqui oxld-s , iron oxid e and alu­
mina nre more or less in the same ord er in 
a ll th e la yers of the profil es. The h ill soils 

re however poor in th eir con te nts o f total 
phos pho r ic ac id a nd K 2 () a nd in the avail ­
a bi lity o f th ese nu tr ients. They are also 
poo r in their Ca 0, Mg 0 and N '12 0 co ntents. 
F ur ther they arc distinctly acidic the pH 
ranging from 5.7 to 6.1. 

Micronutrien :s: 

The level of micronutrients in these 
soi ls is very high and they are unevenly 
distributed in the profile. 

Exchangeable bases: 

The soi ls are poor in their base ex­
ch ange capacity the levels of exchangeable 
Ca . Mg and K being comparatively lower 
than those of th e coastal soils. 

At eranut J ournnl 

Physical Propertles: 

These soils are clayey in texture the 
sill plus clay Iracti ms being very high i. e. 
between 45 to 75 percent. The water hold­
ing capacity and the moisture equivalent 
are also high due to the clayey nature of 
the so ils, the calcium carbonate contents 
arc very poor while the loss on ignition is 
fairly high and ranges from 10to 12 percent 
in the surface so ils. The total soluble salt 
are low and are evenly distributed . 

Discussion 
From the general features such as 10'::1­

rion and from results of analysis it is evi­
dent that the soils from the coastal regi on 
co mprising of pro files from Murud , Diveu­
gar . Shrivardhan a nd Guhagar are di stinc tly 
different in their physical and chemical 
properties from those of the hilly region 
comprising of pr ofiles from N agloli, Asud 
Ku rnbhave and Palshet. 

A very high amount o f ph osphoric acid 
Potash and Calcium Carbonate.low contents 
of orga nic carbon total nitrogen and the 
silt plus cley fractions (about 20 % or less) 
a nd high base exchange capacity are the 
ch ar act eris tic features which disti nguish 
th ese so ils fro m th os e of the hilly area. 

T he hi lly soi ls on the o t her hand are 

ery poor in their phosphoric acid, potash 

a nd calcium Carbonate. conte nts. They are 
poor ly base saturated, very ric in organic 
a rbo n and total nitrogen contents and are 

cl ayey in texture the percen tage of silt plus 
clay varying between 45-;5. The loss on 
ignitio n in these soils is higher than that 
from the coastal soils. 

The high amount of sesquioxides in 
the soils under study and the presence o f 
calcium carbonate in the deeper sub-soi l 
compares them with the red basalt ic so ils 
stud ied by Bryan et. a l. ( 1949) in E nster.i 
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( ustralia. All the ight profi les show a 
( low contents of so luble ails which agree 
( well with the observations made by Sen 

< Gupta et. al (1946) who re ported that soils 
( of Sir i have low co ntents o f tota l soluble 
( salts distributed evenly in the profiles. 
( According to ScI ry'enborch (I ~ 57) I:1tO 'I' ­

lie s iI derived under hum i I tropical con ­4 

(	 ditions show a decrease in C{":-J ratio with 
the depth . No such ob erv: tion COli d be•

I	 made under hilly sr il , on the contrary 
I	 there was either an increase with the depth 

or it remained constant The low supply 
of phosph Hie acid in the hill y soils agrees 
well with the ob: ervations rna e h Knndiah 
(1949) in the Ceylon nils. The coa tal 
soils howed an invers correlation between 

;	 the level of e. changeable cal ium and 
avail able phosphoric acid . These observ ­
tions arc in con lras t to the nbs rvations 
made by har et . a l (1955) who estab lished 
a po it ive orrelaiton between e. change­
able ca lcium and availab le phosphoric acid. 

Th e levels of micro-nutrie nts are high 
in bo th the SOil-grou pss bu t between the 
two groups the values are higher in the 
hi lly soi ls. However , unlike the h illy oils 
the coastal soils show some re latio nship 
be tween the micronutrient contents, organic 
carbon and tota l nitrogen. The higher 
amount of acid so luble cop per presen t in 
a ll these soils agree well \\ i th the oh er­
va tion made by Harmer (1943) who noted 
that th· CuOontents of 23 Michigan oil. 
varier! from 90 to 1150 PI'. m. T he figure 
for acidso luble Mo content of the soi ls 
under study are in cia e agree ment with 
those fro m Hawaiian soils report ed by 
Fujimo to a t-a l (1951) 

ummary 
ight oil profiles from coastal and 

hilly localities where the arecanut palm 
is grow n exten. ively in the Bombay Konkan 
were studied for their general morpholo­

.gica l and profile characters: physicochemical 
properties and micro-nutrient sta tus. The 
study f the soil profiles revealed the 
following fac	 . 

11 The coastal oil are sandy in nature 
a against the clayey nature of the hilly 
so ils. 

2) Th ey are caleari»us whereas the hill y 
oils are acidic in reaction. 

3) Coasta J soils arc rich in phosphate a nd 
pot a h con tent ' but poor in nitrogen 
con tents, wherea the hilly soil s are 
richer in nitrogen but poor in phos­
phate and pota h. 

4) The coastal so ils are highly base satu­
rated as against the low excha ngeable 
bases in the hilly soils­

5) Both the coasta l and hilly s ils are rich 
in their micronut rien t contents but the 
hi lly soils are still richer. 
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