Chapter 5§
Discussion

5.1 Soil characteristics
In general, sediment enters mangroves from rivers and the ocean (Fisher et

al., 1982). Types of sediments can be clay, sand, and silt. This study is not concerned

with types of mangrove soils per ge. ¥ m et al., (1993) analyzed mangrove

SN

sediment at Klong Lad Kha . Kao and e mainly sandy clay loam and at

nearby Klong Panyee it was mainly * lﬁ
Water content fromthieSurface 1o a 4 70 cm in all stations was 43-

51% in dry season and 42¢56%% i fvet season. content decreased with depth
suggesting that sand miig ¥ Mpone er sediment. Sediment also
enters mangrove foresté indhg for n"of Tifter, such a ches fallling off trees then
being decomposed by |

mangrove's food chain.

from the surface to a@uxim 0w abou@i cm, Eh was consistently

below < -100 mV.
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and 6.4-6.7 in Oétober. pH in Mamlklg'}ﬂ denreasgl slightly with éﬂpth‘ pH increased
with dq.hw ? | : | m y IJ of the effect of
plant roats Wﬂﬁm mt%tﬂﬂ?lin\gtm, wsgﬁ decomposition
of organic material in sediment. According to Boto and Wellington (1984), pH values
decreasing with depth suggests the effect of root exudates during periods of rapid plant
growth. Other factors in pH determination in flooded soils are concentrations of
reduced iron, manganese hydroxides, carbonates, and carbonic acid (Patrick and
Mikkelsen 1971; Ruttner, 1963 cited in Boto and Wellington, 1984). pH values in the
sediment indicate weakly acidic soils (< 7) at all stations. This is possibly because of
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microbiological activities that result in H,S and CO, from anaerobic decomposition
(Gnaiger et al., 1978).

Generally, the redox potential in the sediment decreased with depth. This was
true for both seasons. There were differences, however, in the thickness of the
oxidizing layer. In March 1990 the oxidizing layer was 10-15 ¢cm, whereas in October

of sediment during
Vanderborght et al., (
Electron values of +100'h

the findings reported by
fent and Limpsaichol (1978).
‘robic to anaerobic conditions.
In depper sediment, matter determines aerobic

and anaerobic conditica® . /

Levels of nutrients de ! uring both seasons. Howewver, in
March the mean concentration @ ale} in interstitial water was 34.56 pg-
at/l and in Dctnher\ S,E__E er re 4.4, vertical interstitial
nitrite plus nitrate p ol e surtace than at lower depths. This may

be related to Eh vﬂua
concentrations of nitrite plus nitrate with depl.'h are probably explained by the

decompositio dm on process. Bacteria
in sediment ﬁly use up disso gﬂg&n in se@ en the concentration of

ﬂ cceptor for the
umm mmm e nﬂmama instead of
nitrate. A similar situation in the sediment was described by Sorensen et al., (1985)

and Grundmanis and Murray, (1977).
Ammonia concentrations generally increased with depth but the lowest

epﬁ (Figure 4.3). Decreasing

concentrations were observed at a depth of 30-40 cm in wet season. Vertical ammonia
profiles during both seasons were related to those for nitrite plus nitrate. Ammonia

increased with depth while concentrations of nitrite plus nitrate decreased with depth,
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microbiological activities that result in H,S and CO, from anaerobic decomposition
(Gnaiger et al., 1978).

Generally, the redox potential in the sediment decreased with depth. This was
true for both seasons. There were differences, however, in the thickness of the
oxidizing layer. In March 1990 the oxidizing layer was 10-15 cm, whereas in October
1990 it was 25-30 cm (Figure 4.2), The EQf at the sediment surface was always higher
than +100 mV, suggesting that similar oxidizibg conditions prevail in the upper part
whi Iﬁ the findings reported by
,. water lake sedifent and Limpsaichol (1978).

bic to anaerobic conditions.
N

Vanderborght et al., (19
Electron values of +100 \
In depper sediment, the'ratg o 0 of organie matter determines aerobic

\

and anaerobic conditiog \

5.1.2 Nutrient status at dif{

Levels of nutrients de e pth d rig both seasons. However, in

nitrite plus nitrate pr pitfes™
be related to Eh vl _
concentrations of nitrite ‘pgs nitrate with Jepth are probably explained by the

decomposition W m@mwmAW?on process. Bacteria
¢

es

in sediment qui use up oxygen in s ent. When the concentration of

oxygen r 1 1S | ﬁ ial te fﬁ‘{ acceptor for the
nﬂdaﬂoﬂ;mmgﬂjdmm :ﬂtm ' nia instead of
nitrate. A similar situation in the sediment was described by Sorensen et al., (1985)
and Grundmanis and Murray, (1977).

Ammonia concentrations generally increased with depth but the lowest
concentrations were observed at a depth of 30-40 cm in wet season. Vertical ammonia

profiles during both seasons were related to those for nitrite plus nitrate. Ammonia

increased with depth while concentrations of nitrite plus nitrate decreased with depth,
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probably due to nitrification at surface sediment and nitrate reduction in deeper
sediment. This illustrated a general trend of increasing concentrations of ammonia with
depth and, in deeper vertical sediment profiles, the microbial decomposition of organic
material by sulphate reduction (Vanderborgh et al., 1975).

Dissolved organic nitrngm in interstitial water generally decreased from the

nitrogen in the sediment was i -.., ) lcnﬁm‘w in inorganic forms during the
dry season. The relationshi

explained by the ammc

ganic nitrogen is probably
s5es where organic nitrogen —
ammonia — nitrite s in the wet season.

A zonal mode be illustrated as follows:

Ammonification

Nitrification

Lower Depth _
Nitrate reduction @, NO;  -eeeeeee -—} NH,'

ﬂuifmmjﬁm@ﬂ‘i

Sulphate reductign mamn el
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different depths in dry season (March 1990) and wet season (October 1990). As can
be seen, from a fairly high level at the surface, concentrations tend to increase with
depth starting at about 10 cm, especially in wet season. Phosphate concentration
generally increased with depth (Figure 4.7) in both seasons. These changes are
probably due to different electron acceptors. In general, sediments in mangrove are

classified into three layers: 1) yellow layer (surface), 2) gray layer, and 3) black layer
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( Fenchel and Ried| 1970). At the surface (yellow layer), oxygen is the most important
oxidizing agent. In the middle (gray) layer nitrate is the preferred electron acceptor,
followed by sulfate and carbonate in the deeper (dark) layer. The depth at which free
oxygen dissapears and hence Eh goes to zero is called the redox discontinuity layer
(RDL) (gray layer), iron (Fe) serves as an electron accptor, resulting in changes in

phosphate bound with Fé 165 7 I nterstitial water.
: ' v, in interstitial water increased

high levels of inorganigfphoSpliages were secause organic phosphorus is

Concentrations

oragnic matter. As result,

changed into inorganic phiosphate. _' * compared the percentages of

organic posphorus and oga hit‘ﬂ 23t “wa ¥ d that organic nitrogen in

mangrove sediment decompos s 1S idly than organic phosphorus in either
‘ i "

seasons. ((}rgamc phosphorus- - ind 65% in October; organic nitrogen

One of the : ves of this enqt Ty ‘ understanding nutrient
distribution at different @ / mﬁ as an index to soil fertility

in mangroves as well as s‘nrroundmg watar

Mﬂ‘i{ggmgmwmm
mmﬂm%ﬁmm?’Iﬁm&‘;ﬁf”ﬂfﬁi

for the sediment is important because nutrients are important for phytoplankton,
macrophyte, bentric algae, and plants. Nutrient release from or absorption by sediment
can explained by environmental conditions.

Concentrations of nutrients released from the sediment were investigated at
Klong Lad Khao Kao following a tidal cycle. The findings are described below.
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Table 5.1 Selected sediment-water fluxes of various areas with sediment flux estimate.

Locations NO, NO, NH,’ DON PO, DOP  References
(mmol m~ h ')

Fourleague Bay - -019 Sflower bay) -.008 +.124 Teague et al,
Louisiana ' 1988

Fundy Bay - 00; g - . Keizer et
Nova Scotia ber 3,1980) al., 1989
Thachin - - - AR 0440 (anaerobic) Prapong,
Thailand "4 Z 9\ 0NN 1992

Klong Lad  .005' _£00; 1772476 N .011'  This study

khao kao, 003*
Phang-nga,

Note: ' = ';, a
= Mardgr 59— — Y )

J iy
" F-% o/
Exdﬂ »ﬂ wtrientsbe i ﬂﬂ d overlying water were
gﬁﬂﬁ %mhﬁmrenm sturbe ?

measured by efi¢losing water in sediment. Concentrations
¢ T ) i uring ebb tide.

ide i mol '='0.012 mmol m’
*h')and uptaked during ebb tide, but the opposite was found in March (Table 5.2). Net
fluxes of nitrite were found during both uptake and release in Klong Lad Khao Kao.

3

In October, the release rate was 0.005 mmol m™ h” and in March the uptake rate was
-0.003 mmol m? h.
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Table 5.2 Average released rates of nutrients during flood and ebb tides: October
1990 and March 1991

Uctober March
NO;  NOy NH,* DON PO}* DOP NO;, NO; NH DON PO> DOP

Flood 012 -025 =007 -47 -0018 R0 0041 -0.138 0212 -53.9 =097 -0.124
Ebb =002 015 360 542 0.116 0231 62.9 096 0.202

(1988), but it is possible niifate 1 : om the sediment, as was the case
at the Bay of Fundy (Kei :
nitrate may be the result of i il -surface sediment disturbed by strong

fablé 5.1). Increasing concentrations of

and nitrification in surfase sedimer ll

tide and increased steadily during ebb tide. However, amnionia released from sediment
was higher in (‘ T . ﬂi M 009 mmol m™ h').
Ammonia relm;e em:ﬂ nmJMi acts as a source of
ammonia to o ing w aﬁ otenti sedimen is area, which
is more Mﬁ az‘ﬁfile%- mﬂj‘ﬁ%}jﬁﬁf Limpsaichol,

1978). This suggests that nitrification is the major process in the sediment surface
during ebb tide and denitrification during flood tide. In nitrification, ammonia
nitrogen is oxidized by microbial organisms to the nitrite anion. Thus, concentrations
of nitrite were high during ebb tide. On the other hand, during flood tide
denitrification is the major process. As a result, concentrations of ammonia are being
regenerated in the sediment and used by the bethic microalgae. Teague et al., (1988)
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and Keizer et al., (1989) also found ammonia released from the sediment (Table 5. 1).

Spatial patterns of DON fluxes were similar in October and March. Released
rates were 24.76 mmol m? h' in October and 4.466 mmol m™ h” in March. Uptake
of DON occurred during flood tide and released during ebb tide for both seasons
(Table 5.2). Patterns of DON fluxes were similar to ammonia fluxes, with higher

released rates in October. Hﬂwever DON fluxes were higher than ammonia fluxes and

the highest released rate occufre \ arghs milar condition was reported by
Teague et al., (1988) in Loywer Bay but ¢e quper Bay. This study suggests
that the efficiency of th sufes the maifténance of water quality in terms
of nitrogen and may | \&ecosystem via the bethic food

web. The amount o ment during ebb tide was

determined (Table 5.2 ober was 0.022 mmol m™ h
and the average uptake mol m? h”'. This suggests that
sediment is a source of p and a sink in March. The released
of phosphate from the sedi by the fact that aerobic and
anaerobic conditions in the sed r role in controlling the released rate
(Istvanovics, 1988). She diffe . dized soil in release and
sorption of phosphafé—suggests-thatunderreducing co yditions there is an increase in

A
| nﬁ"ﬂw well established role of

the amount of solid

orus sorption and release in
soils and se:dl tly capable of binding
orthophusphat ipns more fﬂm :;I mm |BL| E:;es in the hydrated iron
oxid ﬁl i ncentrations of

&E m&mmﬁ Yim own to affect

phosphate mobility in sediments as a function of [0,] and [H,0], as reported by
Brylinsky and Mann (1973). In addition, some elements, such as Fe, Al, and Mn, are

bound with inorganic phosphorus in normal soil conditions. These will be reduced and

hydrated iron oxide in at least partially guvemmg phosp

dissolved in water when the soil becomes anoxic. Consequently, phosphate is released
into water (Furumai and Ohgaki, 1989). Some investigators have reported increased

phosphorus flux at high pH, however, and speculated that hydroxide ions competed
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with phosphate for binding sites on the oxidized iron gels, thus increasing mobility of
PO, (Istvanovics, 1988).

Both DOP uptake and release occur in Klong Lad Khao Kao sediment. The
highest uptake rate was in October and the highest released rate was in March ( Table
5.1).

It was found that DOP was releasec during ebb tides, but uptaked during
flood tide for both season (1: 2)." !r,/ : Ahositive DOP fluxes may offset the
effects of the PO, relgas: ofi€ pool in the water column and
particulate from the sediMEnt J'€ague ét ¢ ; (1988 ourleague Bay, found a high
released rate of DOP | '; {The explanation is that PO,*

fluencd DOP fluxes.

These results sliggest that adK sediments have a moderately
active metabolism, released B NH; DON an a'q to the overlying water, and
take up NOy, and PO, 3 are sources of DOP for overlying

water much of the time adfl in<Ociober {Wet season) are an important source of

nutrients. Nutrients released from uld be a factor in determining adjacent
AR —

D
5.1.4  Nutrients relea?ed from stired and unshmd sediment in laboratory

- ﬁwmzmrrzm
““‘"ammnmm:‘z VA Bhired st

The aN/aT ratio (changes in concentration over time) for all four tubes indicated that

nitrite was released from 0 to 6 hours and also from 12 to 18 hours and uptake from
6 to 12 hours and 18 to 24 hour (Table A.42). However, net nitrite fluxes were
different in stirred and unstirred sediment.

Nitrate patterns showed uptake from 0 to 12 hours, release from 12 to 18
hours, then uptake from 18 to 24 hours (Table A.42). The released rate of nitrate
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from stirred sediment suggests that it is not affected by stirring (mean = -0.010
umol m? h')
Ammonia was released from 0 to 12 hours and 18 to 24 hours, and uptake
from 12 to 18 hours. The findings, however, suggest that release and uptake patterns
from stirred sediment are not clear.

Dissolved organic nitrogen 'was & from 0 to 6 hours, released from 6
to 12 hours, then uptake again 1 y ults indicate that DON was not
released from sediment.

Phosphate was Teleased fnd)
12 hour (negative valug), th
DOP (dissolved o 1psph
released from 12 to 24 jfougd (] . v d
on the released rate (Table 4% P
These findings sugges ._ A BOII].}F factor that determined
‘ : (nitrification, denitrification, pH

‘ 0Sitive value), uptake from 6 to
{ hours (Table A.42).
‘. from 0 to 12 hours and

ot have a significant effect

nitrogen and phosphorus rels
or Eh) might also be m'ml\red. was fou “‘that only nitrite and phosphate were
) migh P y phosp e
released from stirred sedim This'may be" by water movement dispersing
particulate in the WT—_
disturbed and then released

1‘5 of particulates are also

ﬂuEJ’J‘VlEWlﬁWEJ’m‘i
Q‘W’Wﬂ\ﬂﬂ‘im UA1INYA Y



	Chapter 5 Discussion

