J. mar. biol. Ass. India, 45 (2) : 232 - 234, July - Dec., 2003

Humic acids in mangrove sediments of Kerala

P. Kaladharan, ].P. George, A. Nandakumar and L.R.Khambadkar
Central Marine Fisheries Research Institute , Cochin-682 018, India

Abstract

Total humic acids (THA) content in the sediments of six mangroves located north of Cochin
in Kerala along the southwest coast of India during the pre monsoon, monsoon and post
monsoon period of 2002 is described in relation to the type of vegetation cover in the area.
Annual mean values of THA in the sediments ranged from 1.97 to 5.81 ug/g. Monsoon and
post monsoon seasons accounted for higher levels of THA in sediments. Litterfall from Rhizophora
spp. contributed more THA (214%) to the sediment than that of Avicennia and other types of
mangrove plants. Sediment from within the mangrove patches contained 17- 240% higher
THA than the adjacent upstream and downstream areas.

Mangrove or tropical tidal wetland is
one of the most productive coastal habi-
tats and dynamic zones of fishery poten-
tial areas. The litterfall from the dense
mangrove vegetation supports a host of
detritivorous animals such as amphipods,
mysids, harpacticoids, molluscs, crabs and
larval stages of the icthyofauna. Produc-
tion of surplus quantities of plant detri-
tus, dissolved organic matter, recycling of
nutrients and provision of adequate habi-
tats for natural recruitment of coastal
fisheries stock make the mangrove eco-
system a unique environment of great
ecological value. Mangrove sediments are
enriched with nutrients from secretion of
carbon compounds and humus materials
derived from decomposition of foliage of
mangrove plants. Humic substances are
the key index for the nutrient status of a

particular zone. Humic acids of man-

grove sediments of Pichavaram area have
been studied by Perumal (1985) and the
inshore water and sediment of Cochin by
Kaladharan et al., (1999). They are known
to promote phytoplankton growth
(Prakash and Rashid, 1968; Provasoli,
1963) and to inhibit the toxicity of tin
(Barbera et al.,, 1997), mercury
(Kaladharan and Leela Bhai, 2002) and
some pesticides (Ying et al., 1996) as they
are natural chelators. This paper portays
the levels of total humic acids (THA) from
the sediments collected from six mangroves
located north of Cochin along the Kerala
coast during the premonsoon, monsoon
and post monsoon period of 2002.
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Material and methods

The mangrove patches located along
the Kerala coast especially north of Cochin
(Lat. 10° 32714.5” - 12° 35’ 49.0”N and
Long. 76° 03'01”E - 74° 56'28”E) from
where sediment samples were collected
monthly are listed in Table 1. Duplicate
samples were taken from mangroves us-
ing a van Veen grab from within the
mangrove (Stn. B) as well as from one km
distance from both the upstream (Stn.C)
and down stream (Stn. A) locations out-
side the mangrove area. THA from the
sediment samples were extracted and
estimated as per the method of Martin
and Pierce (1971) and as described else-
where (Kaladharan et al., 1999).

Results and discussion

The THA content in the mangrove sedi-
ments of Kadalundi and Koduvally were

Table 1. Location of the mangrove vegetation along the
Kerala coast (North of Cochin; Districts shown
in parenthesis)

Name Position

1. Chettuva 10° 32" 14.5* N; 76° 03".01”E
(Thrissur)

2. Kadalundi 11° 07’ 46.0” N; 75° 50’ 17”E

3. Koduvally 11° 45’ 58.0" N; 75° 28" 43”E

4. Valapattnam 11° 56’04.0” N; 75° 21’ 18”E

5. Kunjimangalam 12° 04’ 25.0” N; 75° 13" 29”E

6. Kumbala 12° 35" 49.0” N; 74° 56’ 28"E

233

higher in premonsoon season than in other
areas studied, whereas in Chettuva,
Valapattnam and Kunjimangalam,
postmonsoon months registered higher
values followed by monsoon season.
Kumbala mangorves registered highest
levels of THA in sediments during the
post monsoon months (Table 2). The
values of THA from the Kerala mangrove
sediments were lower than the levels re-
ported for Pichavaram mangroves, where
higher levels are recorded during mon-
soon season (Perumal, 1985). The seasonal
variation in the levels of THA in sedi-
ments in various mangroves may be due
mainly to the phenology of mangrove
plants, quantum of foliage and litter fall
among the constituent species and the
rate of fresh water run off from the
upstreams.

Table 2. Seasonal mean levels of THA (pg/g) from
mangrove sediments of Kerala

No Pre monsoon Monsoon Post monsoon
1 1.75 2.84 2.59
2 3.49 1.76 2.57
3 2.26 1.82 1.89
4 3.83 4.17 3.56
5 6.00 6.75 4.72
372 4.99 8.51
Mean 3.51 3.72 3.97

Mangrove sediments from all the six
areas showed higher levels of THA within
the mangrove patches (170 - 240% higher)
compared to the adjacent upstream (C)
and downstream (A) stations (Table 3).
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Table 3 Annual mean levels of THA (pg/g) in the
sediment samples from within the mangrove
patches as well as from upstream and down-
stream locations.

No A B C Mean
(Downstream) (Mangrove) (Upstream)
1 1.99 3.24 1.96 2.40
2 2.16 3.47 2.20 2.61
3 1.29 3.80 0.83 1.97
4 3.29 6.59 1.68 3.85
5 3.38 11,82 2.23 5.81
6 3.99 1091 2:32 5.74

Kunjimangalam and Kumbala mangroves
exhibited maximum levels of THA in their
sediments where the dominant floral com-
ponents consisted of Rhizophora mucronata
in addition to Avicennia officinalis and
A.marina plants. Other mangroves are
dominated by Avicennia spp. Higher lev-
els of THA in the mangrove sediments of
Kunjimangalam and Kumbala compared
to other areas as shown in Table 3 is
attributed to the extend of vegetation cover
recorded by George et al. (2002) that the
former two ecosystems cover 18 to 20 hect-
are area while the remaining mangrove
areas are spread to 0.2 to 10 hectare only
and not entirely dominated by Rhizophora

sp.

In Valapattnam, Kunjimangalam and
Kumbala mangroves, the levels of sedi-
ment THA in downstream stations after

the mangroves are considerably higher
than the upstream stations, possibly due
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to excess THA formed by the leaf litter fall
from Rhizophora poulations that too from
larger extend of vegetation cover. It can
be surmised from our study that man-
grove plants do contribute to the build up
of organic humic materials in the sedi-
ment and Rhizophora are more productive
than Avicennia and other mangrove plants.
The THA from mangrove sediments also
contribute to the productivity of coastal
waters through downstream runoff
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