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CHAPTER V

DISCUSSIONS

Mangrove seedlings ’
After 12 mon average percent survival
rate of R. apiculat 674Jm@erage percent survival

il
on the new mud fla dimentation from rivers

o ]| 857) Wﬂfﬂ'ﬁ 1 o1 e

seedlings wd$ very high. The main cause of seedllngs mortality

o UL G R LA i

In tl'u. study, the shrimp pond area were bare ground without tree

area caused by the s

cover due to clear cutting, thus the seedlings faced the direct
sun light all day. During the neap tide period, there was
approximately one-inch of standing water. The water temperature

was also high. The seedlings must adapt themselves to the new
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environments in the time of establishment especially to
temperature and tide (Clarke and Hannon,1969; Chapman,1976).
These two factors related to other environmental factors such as
salinity, light ,- and soil conditions. The high water level period

during February to June, 1993, caused the seedlings to submerge

underwater.  There not -f 1 fapy research on the effect of
submergence on these tiiree X nan €& ings. Clarke and Hannon
(1970) studied Wﬂi wund that Avicennia sp.
germinated in wat ‘ s e igh mortality. He also

germinate the ke 01d plantation. While
B. gymnorrhiza ggal germinate, the leaves after two months
old plantation. Jrat 2 of l¢. tagal was stable only in
August and rapir _decreased -----e'e-re- ----- 93 to February, 1994.
The reason for tﬁ ' . from waterlogged
condition due to hl%h tide from December, 1993 to February, 1994.

e o UG HRTHE G oo e o

caused the h standing wat?r The electrlcal pump failed to pump
L
everyday During this period, the shoot apex of B. gymnorrhiza and
R. apiculata were high above the water level so they could survive.
All of the seedlings of C. tagal could not survive because they
were totally submerged under the water. In nature, C. tagal was

generally found on the drier area landward in contrasted to the
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R. apiculata and B. gymnorrhiza that were found in the zonation
near the sea. Therefore, the frequency of the inundation occurred
in the C. tagal zone was less than in the R. apiculata and
B. gymnorrhiza zones. Thus the resistance of the C. tagal to high
standing water was lower than R. apiculata and B. gymnorrhiza.

The height growth three mangrove species showed

é e height growth of three
r@lrstly, the seedlings

ishment can easily adapt
L N 5

W

© similar trends. In Jun

. mangrove seedlingyy

that had passed thro‘

themselves and t nts. They used the

storage food fro Elo1b ‘ _ rease their height.
Secondly, after two edling were with some
leaves so that they by photosynthesis. They
could grow rapidly duefto Soonhuae(1978)
tudied the distributi — and 1 of

o e distr - CH urvi man
s 51 n 5_% S val o grove

in September, 1976, and he found that bo Rhizophora species

sharply uﬁe%q%l‘ﬂ ‘ﬁﬁ W%ntatlon He also

explained t the 1ncrea§ed helght was because the seedlings
wsos RIRER F FELEHA) 4 B Yphomome o
height qwrr_l'u.n four months period, the average height growth slowly
increased. This may be due to the seedlings invested their energy
to enhance the leaves and branches than to increase shoot
elongation as in the finding of Soonhuae(1978). Another reason

may be due to the decreased storage food in their propagules.
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R. apiculata showed higher growth than B. gymnorrhiza during
the 1last +two months because of the established root system. They -
can effectively use the nutrients from soil for growth and
development (Soonhaue, 1978). Besides this, the inner structure

of the R. apiculata root can trap air and lenticel in the root

’Zyls ,1993).
1uence the height growth

‘ f@lata were long, while

rt and chubby. The

also aid in the exchange of_

The size of th -
among species. The
the propagules of
r than R. apiculata.
Therefore, the prg s of L. 3 B. gymnorrhiza had

R. apiculata had

height growth, and C ta@a. s Jowest average height growth.
Aksornkoae(1975) and Kougg_ch?d. 80). found that R. apiculata

used storage fodd=ixcn »—--'4-—mifr......:x==;=;% irst six-month-old

980) studied on growth

for growth and esﬁ:
and survival of ma:igrove species E’anted on the area after mining

s et B8 P AR R G s

difference g% height of each spec1es in the early ths may come
crom Wi skl rbrebties e @%&lr’l@ B nis stuy
were hlgher than C. tagal too. The height growth of B. gymnorrhiza
in June to December, 1993 were observed higher than R. apiculata.
This may be due to the canopy structure of B. gymnorrhiza(Komgris,
1993). The arrangemant of their branches expand like a circle, so

their photosynthesis were very effective (Figure V-1 ). This
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Figure V-1 Architectural mod_ amily Rhizophoraceae
a) Attim's
b) Aubreville in B. hiza
From Tomli v 1 1993)
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Figure V-2 Branches Formation of Aubreville model
a) side view b) top view c) bottom—up view

From Tomlinson(1988) quoted by Komkris(1993)
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characteristic only found in B. gymnorrhiza and B. sexangula.
While the arrangement of R. apiculata branches were in verticle

line with loosen branched (Figure V-2 ).

Soil parameters. (Table V-1)

Most of the soil prope , in this shrimp pond prior to

the plantation were differen natural mangrove soil

except for the pe@ ‘ @ntent and the sodium

concentration. The con on. i ic nitrogen, potassium

and magnesium weres an 1 atural mangrove soil.

plantation but stﬁ'

mangrove. Therefore‘. nitrogen fertlllzer added in soil was

s, SR BB A B o s

plantation \?ére lower than as compaaed to the t al forest,

e SRR TRV 8 B

These levels of potassium and magnesium concentrations were

cjlﬂ'xtrations in natural

comparable to the concentrations occurred in the natural mangrove.
The phosphate and calcium concentrations were also high during one
year plantation. The high phosphate concentrations should support

high survival rate and growth of seedlings. However, the high



poisture content(t) 54.77-56.21
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Table V-1 Comparison on s0il parameters between this study and natural mangrove forest.

goil this study this study after natural mangrove

parameters before plantation one year plamtation

texture silty clay loam clay(Narongrit,1992)

50 7-88.5(¥attayakorn et.al.,1993)

i y w—‘ .3(Rarongrit,1992)
.5(Wattayakors ot.al.,1993)
Ni3(ppn.) 7.11(VWattayakora et.al.,1943)
LN (ﬁpn.) 0.13(Wattayakorn et.al., 1993)
10;” (ppa.) 0.939-0.0 " -1.34(Wattayakorn ot.al.,1993)
9043‘(ppl.) 1.539-2.539 16-0.26(Wattayakora et.al.,1993)
K{ppa.) 710.72-837.44 1670-2050(Narongrit,1992)
§5-843.6(Wattayakorn st.al.,1993)
Calppn.) §813.50- b U T 30843 0(Rarongrit, 1992)

5@4-1033 1(Wattayakorn et.al.,1993)

T W”i 1E25 N0 o N
Ralppn.) q Wn]oas{ﬂlﬂ 5 m ﬁuﬁw] ,J ﬂeyuj ﬁiﬂnqm,mz)

412 90.0(Wattayakorn et.al.,1993)
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calcium concentration hindered the uptake of potassium by plant
(Board of Soil Science, 1987). Soil pH in this abandoned shrimp
pond were neutral both before and after one year old plantation.
This soil pH was in the suitable range for plant.(Figure V-3)

This investigation revealed that this shrimp pond soil was

seedlings on the area st heas thi f, 7 be successful. However,
soil analysis was Q:

The inorgay pond were similar ﬁo
the concentrations i ing area but were lower
than the concentra angrove of Wattayakorn

et.al.(1993). While .rw 'li_h entrations contrasted to

the inorganic nitrogen ﬁﬁif?

o e

compared with kgihe study

very high concentration when

.al.(1993) both in

i o ' .
natural mangrov-j3n~g;,:f' g:" This was also true
I :

for the both calcium and magnesium corifentrations were found

s ool 18] BTN

shrimp arfiing soil and the study of Wattayakorn et. al.(1993)
n KRR ﬁlﬁlﬂ“mﬂ’ﬁ‘“ﬁ"ﬂ YR = ™
extracELble potassium concentrations were similar to the concen-
trations in the natural mangrove and shrimp pond of Narongrit(1993)
but lower than the finding of Wattayakorn et.al.(1993) in the
natural mangrove and abandoned tin-mining. The sodium concentra-

tions were similar to the study of Narongrit(1993) and Wattayakorn
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et.al.(1993). Soil pH range lined between 6.8-7.5, and it meant
this soil had neutral condition. In general, soil reaction of
natural mangrove was slight to strong acid(Aksornkoae,1982;
Higaki and Takagi,1985; Kongsangchai,1985; Panichsuko, 1985;
Aksornkoae,1986; Narongrit,1993; Wattayakorn et.al.,1993) as same

as the area after shrimp

Bhodipak,1988) .and

1993} But this

all three mangrove s
These were similar

yakorn et.al.,1993).

loam that were
classified in the group of moderately fine—textured soil as same

S LS00 1: L7 N

This group ofllsoil caused poaf soil dralnage
PRIRIRTUIIT AL DY ==
rate growth. The environmental factors of this abandoned
shrimp pond as shown in Table V-2 - Table V-4 were suitable for
R. apiculata than both of B. gymnorrhiza and C. tagal. Tide,
water salinity, and soil texture of all three mangrove species

were similar to other researches, while the soil nutrients



Table V-2 Conparison on sone parameters affected on survival and growth of £. apiculata between this study and other researches

Paraneters in this study
natural Nangrove area after mining area
tide spring tide noreal hfgh tide (Banijabatana,1957;
Ding Hou,1958; Steenis,1958;
Chapuan, 1970; Berry,1972; Sasekumar,1973; .
Klankansorn and Jarruppat,1982)
vater salinity 10-10 ppt. tolerate below 15 ppt. (¥atson,1928)

tolerate 1-30 ppt. (de Hann,1931)

soil terture  silty clay loan  soft clay (Ding Hou,1958; Steenis,1958; loaa. (Aksornkoae, 1986)

clay loan Valsh,1974) ,F'ii loam (Teratanatorn,1988)

danp sticky soil (Kalk,!962) | !

i¥

new sedimental silt (Jordan,1964)

hu.us(,d@,uaqwﬂwsw gINT
‘fwﬂ RINTUURIINYIAY

wud flat area

silty clay (Panichsuko, 1984)

18



Table V-2, Comparison on some parancters effected on survival and growth of R. apiculats between this study and other researches(cont. )

Paraneters

soil pH

Niy(ppa. )
40;" (ppn. )
P (ppn.)
X (ppn.)

Ca(ppn.)

Hg(ppu. )

in this study -

6.8-1.5

0.488-1.961

0.039-0.353

1.59-1.89

110.72-1746.07

3607.2-8216.4

1337.05-8786.6

! P04]‘ concentration

natural mangrove after mining area sudflat area

low pH (Thonlinson,1957) / seleung, 1981) Aksornkoae et.al.,1986)  17.5-1.7 (Srisawasdi,1983)

Teratanatorn 1988) 3.3-6.2 (Panichsuko, 1984)

2.68-4.95 (Kongsangchai, !
1.5 (Pornpattina,1979)
{ (Hesse, 1961)

I (Hesse, 1961) e — : .

§.25-5.75 (Kongsangchai, 9] Aksprakoae et. al.,1986)  37-58 (Srisawasdi,1991)

. Y
Y : ,tanatorn, 1988) 8-11 (Panichsuko, 1984)
M P'
67.3-902 (Kongsangchai, 19 J 484-703 (Sukseleung, 1981) 90 4 sornkoae et. al.,1986)  768-800 (Srisawasdi,!991)

ﬂ u El ’J WE'] liﬂ El"’] ‘n"ﬂtom,l%sl 136-137 (Panichsuko, 1984

987lwo(Suse 131 (Teratanatora, W8M 110-196 (Panichsuko, 1984)
QW?NT]?WM’I’]’MEH&H
2115-3105 (Sukseleung,(981) 1237 (Teratanatorn,1988) 8-1110 (Panichsuko, 1984))

2340 (Wechakit, 1987)

Z8



Table V-3 Cosparison on sose paraseters affected on survival and growth of 8. gyanorrhize between this study and other researches

Paraneters

tide
water salinity

soil texture

goil pH
Plppn.)

K (ppa.)

¢ 9043' concentration

in this study

spring tide
10-20 ppt.
silty clay loan

clay loam

6.8-1.5
1.529-7.89}

710.72-1746.07

soil surface (Macnae and Kalk,1962)

]

1394548 (Xongsangchai, 197

ﬂ‘NEJ’J‘VIEW]ﬁWEJ’]ﬂ‘i
qmmnmumwmaﬂ

€8



Table V-4 Comparison on some paraseters affected on survival and growth of C tsgal between this study and other researches

Paraneters

tide

vater salinity

soil texture

soil pH
Plopr.)
K(ppn.)
Ca(ppn. |

Ng(ppa. )
Na (ppn.)

¢ PO;" concentration

in this study

spring tide spring Li

Chapaan

10-20 ppt.

not wore than 60 __S# _,fw,.

silty clay loan dry soil (Macnae and Kalk 1962} silty losw {Stisawasdi,1991)

Rl -

clay loan silty i y (8

6.8-7.5 i (SrlSifasdl 1985)

i ﬂum WY VR ARG
110.72-1746.07 902 (Srisawasdi,1985) ¢ ‘I -800 (Srisawasdi, 19&’

. z’qaﬁ’] ANt NVITJV]EJ'IQ d

1337.05- 8 86.6

§376.07-10594.17

after aining area

clay (Teratanatorn,1988)

2.2 (Teratanatorn,1988)
13.7 (Teratanatorn, 1988)
13,3 (Teratanatorn, 1988)
121 (Tefatanatorn.l988)
1237 (Teratanatorn, 1988)

§867 (Teratanatorn, [988)
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-

were different. The factors that favored for R. apiculata,
B. gymnorrhiza and C. tagal were tide, water salinity,'soil
tex;ure. Besides these three factors, soii pH, phosphate, potassium
and magnésium concentrations in the shrimp pond were also in the
sﬁitable range for R; apiculata. While the phosphate and sodium

'dzr . gymnorrhiza and C. tagal

nd he1ght growth of both

concentration were also fav

respectively. However, S

R. apiculata and BW @ as other researches

at different areas , . ] rvival .and height growth of

C. tagal were lo

survive and thrivej o i % were R. apiculata
and B. gymnorrhiza. ) X percent survival and

in the same soil

e prime important
5 i
factor influencing:ﬁpé* TV fgr. The percent silt,

potassium, calcium %pd sodium concentrat1ons greatly on the other

hand mflueﬂacutﬂ ’3 Wﬂ ‘ﬁ;‘jsw EJ{q ﬁr‘jsut caused the

good so1l 1nage, so the gurv1val rate increased. In the same
Qh%ﬂ%’&tﬂ S TR DY) e o 10
fertlllty ; The high magnesium and pota331um concentrations

elevated height growth because both of them were the essential
nutrient fbr plants. The calcium concentration in this study pond
washigh. Thus there is no need to add calcium in the shrimp pond

prior to plantatioh. As for B. gymnorrhiza, the magnesium and
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ammonia concentrations were the major factors on the survival
while magnesium and phosphate concentrations on the growth.> The
ammonia cbncentration in this study was low, so the increase of
ammonia concentration in the form of fertilizer would ensure the

high survival rate of this species. While magnesium and phosphate

concentrations also the height growth of

B. gymnorrhiza. How ations of both magnesium
also true for C.
not only soil pa

standing water due

to the dike obstru€ti _imp \ e survival rate and

1 and height growth. This

centimeters shoutd be ¢ -~ latter method is more

feasible in term of cost and operat1on.

AULINENINYINT

Changes in é“ll parameters qg ng plantation gerlodi

A WIRN AR AN IR BAR Bbosines ves

SlltV clay loam. Throughout the plantat1on period, the soil

texture remained the same except for the last féur months thgt the

texture was clay loam. The percentage of sand increased during

this period may be due to high water level and the road
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5 - TerAtanatorn(1988) study on area after mining at Phang-nga.
6 — Bamroongrugsa(1991) study on new mud flat at Pattani Bay.
7 - Srisawasdi(1993) study on mud flat at Nakorn Si Thammarat.
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7 - Srisawasdi(1993) study on mud flat at Nakorn Si Thammarat.
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9%ne year plantatéion. :

1- Soon%aue(1978) study on bared area at Chantaburi Province.
2 - Soonhaue(1978) study in natural mangrove at Chantaburi Province.

3 - Srisawasdi(1982) study on abandoned mining area at Phang-nga.

* data ended at six-month-old seedlings *

4 - —*%* _—+ _ pata from this study.
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2 - Teratanatorn(1988) study on area after mining at Phang-nga.

3 - Bamroongrugsa(1991) study on new mud flat at Pattani Bay.

4 - Srisawasdi(1993) study on mud flat at Nakorn Si Thammarat.

5 - —+__ + _ pata from this study.
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Table V-5 The maltiple regression equation from stepuise method for survival aad height growth of three mangrove

seedlings.

|mangrove species mltiple r | standard error
2. apiczlata SHVITAL = - § 3 128300 . 8.30887 §.32522
IRIGHT - 0.39188 2.78135
). gmarrkizna | VI - #0354 - 4 o)\ N N 8.93602 9,804
K 0.33345 §.39683

(i 1 o

. tagal SAAVIVAL = 152, "45-1‘{ - 884 8.33835 1.9711U
IKIGHT 0.96403 -11.24853

AULINENINeINg
RINNINUNINYAY
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construction around the shrimp pond in December, 1993.

The soil pH in the shrimp pond ranged between 6.8-7.5 with
neutral condition in contrast to slight to strong acid soil
condition as reported for the natural mangrove forest (Aksornkoae,

1982; Higaki and Takagi,1985; Kongsangchai,1985; Panichsuko, 1985;

submerged underwat ‘the p: “ion, so that the sulfuric

Aksornkoae ,1986; Narongrit,lf tayakorn et. al.,1993) and

the area after shrimp £ Apman 1985; Bhodlpak

e to this soil totally

acid from oxidati on” di oecurred(Bhodipak,1988).

Narongrit(1993) fo he _ imp soil that submerged

seedlings f—é ral mangrove forest.

were Bﬂ.

The high mo:.sture content remamed stable through out the

plantamncﬁagjqwgmwmn‘i

ges in th%r 1norga.n1c nitrogen gro showed that
- aa»mam&ﬁwa&mswe&a 84 o o
four months and increased steadily in the 1last eight months.
While the nitrate concentration increased sharply during the first
four months and gradually declined in the last eight months. The
decreases in ammonia and nitrite concentrations were due to the

anaerobic condition because the soil submerged under seawater more
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than one vyear before plantation. As for ammonia, the decrease in
ammonia concentration also due to the uptake of the seedlings
(Board of Soil Science Department,1987). The increase in nitrate
concentration not only due to ammonia and nitrite with aerobic
condition but also due to the rain(Hungspreugs, 1989). Becaues of

anaerobic condition due tidé in the last four months,

the ammonia and nitrit reased that corresponded

to the decrease in wncgltrm

The Phosphatg oncentn o well as the extractable

potassium concentragions _ -ing the first eight months

and declined duri ‘ =t .  \ . In contrast, the

increase in extractable pota551um concentrations was due to the

N LS K s

concentratiofi® in seawater is approx1mately 399 mllllgram per
e RO BISHAA I YVE)
form ( ungspreugs ,1989). When the seawater was drained into the
pond, the clay minerals can adsorbe these free ions on their
surface thus the extractable potassium concentration increased.
Walsh(1967) confirmed that clay can adsorb high potassium

concentration from seawater that causes high potassium



94

concentration in soil. Narongrit(1993) also found that mangrove
soil that submerged under seawater for a long time would have high
potassium concentration than in shrimp farm soil. From Board of
Soil Science(1987), soil pH increased, the extractable potassium

concentration that losses by leaching will decrease as follow:

Soil pH Base sature “-‘€, ”:.s-geable K loss by leaching
9 S (3 of total)
4.83 70
5.30 49
5.63 26
7.03 16
The changes i = _ﬁi:'_;e_. ium concentrations were in
contrasted to the extra ﬁ;ﬁ—ff__,ﬁi"_ concentrations during the
plantation peri-el 'he calcit 1”71‘ tion/decreased during the
first four montfs WHILS t dg"ntration was in the

=

n il

reverse trend. was due to the effect

of cation exchange.

calcium mﬂ ﬁ geﬁaaﬂnﬂ m wmes1m, so it is

adsorbed by lay better thag magnesium. While the concentration
-

o SR AR /99 39 F199 § B moein

out cod&eted the calcium ion on clay surface.

The exchangeable sodium concentrations of all three
mangrove seedlings was very high during the study period due to
high sodium concentration in seawater (Hungspreugs, 1989). The

sodium concentrations in October, 1993 was low due to heavy rain.
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