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Status of soil Carbﬁhydrates in some Evergreen
Forests of South Andaman

R. ™, SINGHAL & 5. D, SHARMA

Tolal palyzccharida contants al soil hydrolysates (hexose, melhly hexoses and B-deoxy
hexoses) which react with enthrone were meesured jn the soils of Jirkstang and Kalsting
blocks ‘of South Andamen Islend. The study reveals that the content of carbohydiales is
higher a1 tha upper hurizons of these soils end It decraases with depth down the profile,
Relativaly the tolls of Jirkstang have lesser content ef cmbohydrates than Kalalong. How-
sver, when their sbsorpiion specira were comparsd with the soils of tropicel dry deciduous
forests the present soils were found to possess groster dispemsibliity of caibohydretes in
them. Thoy also had greater resistance towwrds olectralytes and as such more susceptibility

towards 1theé ergson.,

The tropical m.*argreeﬁ forest to
Andaman adds a large quantity of

litter to its soil surface every year but

“the content of soll organic matter re-
mains appreciably low due mainly to
the local conditions of temperature and
rainfall coupled with rapid rate aof
decomposition. According to Yadav
(1857) this enhaced rate of decomposi-
tion although accelerates the circulation
of plant nutrients between the forest
vegetation and the soils but at the
same time presents a complex problem
of maintaining a satisfactory level of
organic matier in them also, as such
maintaining of humus with protection
against ar.y deterioration has become an
essential requirement for the manage-
ment of these forests.

Carbohydrates which occur in the
soils 8z 8 componant of plant tissues
and of the lime from micro-organisms.
play an important role in structural agg-
regation and formation of favourable
crumb structute in them, They also
provide energy during - the formation

of humus in them. Earlier studies also
reveal their role in various soil micro-

biological activitiss under dilferent
conditions (Bernier, 1958; Brink et al,

1960; Johnston 1961; Singh & Singhal
1974, Singhal & Dev 1877 & C). In

.view of the above it was felt that such

study in the soils of South Andaman
would be of immense value for obtain-
ing information about their carbohydrate
status and microbiological strength of
these soils sgainst any deterioration.
The present study therefore deals with
carbohydrate status of some soils af
South Andaman !sland which are situa-
ted on the tops of the hills with substan-
tial exposive towards the risk of erosion
due to forest exploitation.

EXPERIMENTAL

Study site

The study was carried out in the
Jirkatang and Kalatang blocks of South
Andaman [sland, . description of which
has been givan elsewhere (Sharma et a/
1980) and Condensed in tabla 1. The
area under study in general is undulat-
inf with underlying rocks consisting of
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sandstones and extensive intrusion of
serpentine. The climate is wet tropical
with mean maximum and minimum
temperature of 34,0°C and 20.7¢C res-
pectively. The rainfall of the area ranges
between 3200mm and 3400mm  with
common occurrence of South - West
monsoon (Msy to October) and - North-
East monsoon (November to December)
Dipterocarpus  Kerrii  is  the most
common species on the hill tops but is
absent in the valley and flat lands. The
other species present are Artocarpus
cheplasha, Planchoria  andamanica
Pterocymbium aceroides, Myristica and
amenica eic,, with good regeneration
of Dipterocarpus kerrii. The soils are
generally acidic in nature with fairly
rich amount of nitrogen and available
phosphorous. High rainfall and heavy
leaching have probably removed the
clay ol the surlace layer to the lower
layers. The in situ soils at the hill tops
and mounds are generally pale brown
in colour with higher organic matter
and higher exchange capacily as
compared 1o the soils of adjoining
valley lands which are richer in magne-
sium content (Sharma et a/ 1989).
Orgenic accumulation and weak grades
of structure were the other morphelogi-
cal features which were found promi-
nent in these soils.

MEASUREMENT OF

CARBOHYDRATES

The carbohydrates in the soils were
measured by the mesthod of Morris
(1948) as modified by Brink et al

(1960) and Singh & Singhal (1974). For .

this purpose 5g of the sail was hydroly-
csed with 50 mi of 3NJ/H.So: for

112

Vol E% No. 2.

24 hours at 85°C, and colour deve-
loped in 6 ml of the dilute hydrolysates.
in a 12x1.3cm Pyrex test tube with
0.2 percent anthrone, The nptii:al den*

sities of the clear green solutions so

obtained were read at 6256 mp wave-
length on Systronic spectrophotameter
ageinst a water-anthrone blank. Since
aminosugars and sugar alcohols do not
give any colour with anthrons; and
pentesés and uronic acids produce
negligible absorption at 625mp wave-
iength, the carbohydrates measured
were mainly hexoses, methyl hexoses
and 6-deoxy hexoses. Absorption
spectra of glucose (75 mg/100m!) and
soil hydrolysates were also obtained
between 400 and 800 my for the pur-
pose of comparison.

RESULTS AND DISCUSSION

The coment of carbohydrates
(Teble 2) is maximum-in the surface
harizons of all the profiles under study
and dscreases with depth down the
profiles, due mainly to higher availabi- -
lity of cerbohydrates in fresh- litter
(Sowden & Ivarson 1962). This also
shows an Intense microbial activity in
the mineral horizons and in situ. forma-
tien of the polysaccharides '{Bérnier,
1958) in these soils.. It was interesting
to see that the soils of Jirkatang (Profile
) contain less carbohydrates and their
carbons as compared 1o soils of Kalatang
which can be accountad for their lower
humic acids content and lesser attach-
ment of sugar molecules with them as
reported earlier” - (Singhal & Sharma
1980), However when these soils are
compared with the soils of dry decidu--
ous forests (Singhal & Dev 1977), Itis
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ssen that they confain lesser amount
which is probably due to difference in
the degree of microbical activity and
the cantent of lignin in their litter.

As can be seen {iom table 3 the
values of optical density are higher at
the surface as compared to sub-surface
They are comparatively higher in the
soils of Kalatang than Jirkatang which
indicates increased rate of polymerisa-
tion in the former. However this is
better judged by their absorption spectra
where the resemblance between the sub
surface and glucose is well expressed.
The above observation thus clearly indi-
cates a hexose nature of the carbohyd-
rates at the surface with lesser degree
of condensation of aromatic rings in
them. The higher absorptions in the
Kalatang soils may be accounted for the
dispersion of their carbohydrates and
their greater resistance towards electro-
lytes which may be comparatively mors
favourable for the formation of crumb
structure in them (Forsyth, 1948).
However in comparison to the soils of
dry deciduous forests the sails of South
Andaman forests seem to have greater
disparsibility of carbohydrates and rasis-.
tance towards electrolytas and as such

more susceptible to the action of erosion
due to forest exploitation.

The Junior author is thankfull to
Dr. S. C. Mishra, Research Officer,
Forest Entomology Branch for providing
facilities of Spectrophotometer and to
the members of Soil Survey party, Forest
Soil-Vegetation Survey, F.R.1. &
Coileges, Dehra Dun, which visited
Andamans in 1976 for their help during
the collection of soil samples,
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- Fabroary 1982) CARBORYDRATES IN FOREST SoIL

TABLE 2 Catbohydrago Contant of tho solls

Profile No, . Depth (cm) ' 'Carbohvdram Cerbohydrate
{mg/100g soll) Cotbon* %
1 2 3 4.
1 0-9 760 ,304
9-38 400 160
38 -85 290 g8
g6-103 160 064
2 0-17 680 272
17-3 250 ,100
31-=110 60 023
3 0-9 420 168
9-53 276 10
63 -88 260 A04
86~-110 224 088

®Carbohydrate Cerbon =40% ot total Carbohydrate

TABLE 3 Absorpllon specira of Carbohydrates in tho soll hydro!yse}e: (sutfzce and sub-curfece layers)

Profile No. Dept (em) Optical denciies at wavelength (mp,)

400 GO0 €00 625 700 800

1 2 3 4 B 1) 7 8
v 0-9 ST 683 783 826 230 .25
9-386 J02 .288 495 S15 175 A28
2 . 0-17 133 B50 678 700 .300 235
1731 070 123 .280 300 J11 078
3 - 0-9 61 450 576 600 275 190
9-563 . 075 160 300 330, 126 075
4 . Glucosa J00 350 .860 Aans 280 A80

(75mg/100m1)
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