CHAPTER IV

RESULTS

Iv-1)

After one . atio ata had the highest
survival rate(66 ‘ agal had the lowest
survival rate whi en months period. The
average percent thiza was 41.33+13.32
percents. Averag ST l ta of R. apiculata at each

study period were hi : rival B. gymnorrhiza rate and

each study peri d; were " :“» rate of C. tagal.

There were at lemt one study pe ' obse@ed from each species
that the iﬂd decreased. For
R. apzczuﬂ ﬁamﬂ aﬁﬁ r, 1993 and for
* AR I T
was in 1:he‘?“lz1J month of plantation in February, 1994

that there was not any seedling survived. However, in all three
species, there were at least four study months(June to August,

1993) of stabled survival rate prior to the decreased survival

rate. The mean differences of the survival rate of mangrove
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seedlings when compared among months and species were significant

when tested by Analysis of Variance (two-way) shown in Table IV-3.

4.1.2 Average height growth (Table IV-2, Figure IV-2)

After one year old plantation, R. apiculata had the

/ t 45.73+1.90 centimeters
&gst average height growth

ile B. gymnorrhiza was

highest average height .

(Figure IV-3). But C. te

at 11.22+1.25 centi
with the median ave .87+0.92 centimeters
(Figure 1IV-3). able IV-4 showed the
significant
R. apiculata and C

increased with times' HOwever ulata and B. gymnorrhiza,

the height growth o were drastically increased
=
e l',p“:- ‘p-'f'l * .r
within the flrst two months and’ : ' ponth of plantation.

similar trends thn there were east on study period that the

;i umm ph. i} - e
R. aplculaﬁz e in June, 1993,

= SR TEN ST T T o

growthf of R. apiculata sharply increased again in December, 1993.

This increasing rate was lower than the increasing rate observed

in June, 1993.



Table I¥-1 Percent survival of three mangrove seedling planted on the abandoned shrimp pond at

Talbpn Klongkone, Changwat Samutsongkran.

pangrove p-o .o th
seedlings
Feb. Dec. Feb.

R. apiculata 100.00 71.67410.41) 66.67+12.86
B. gvenorrhiza| 100.00 57.00+16.09| 41.33+13.32
C. tagal | 100.00 35.67+27.46|  nil’

Tablt; I¥-2  Average height grove seedling planted on
the abandoned shrimp pod tat 1a one, Changvat Samutsongkran.
nangrove m h 'IB
seedlings , o ]
gl ImeNInbIng. | -
U ¢ .
| AN TLENAL
R apicula Wagqﬂﬂifls nguu Mzil.z 30.59+1752| "3875340750| 45.73+1.90
B. gyenorrhiza| 0.00 8.01$2.49| 26.71+1.25| 33.18+0.52) 36.53+0.76| 40.0310.66| 44.8740.92
¢. tagal 0.00 | 1.2640.76| 4.59$0.88| 6.95:0.81| 10.23+1.50 11.2241.25  nil"

% They all died out after ten nonths period.-
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Figure IV-2 The average height growth of three

mangrove seedlings.
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Table[V-3

Mean comparison tested by Analysis of Varisnce(two-way) on survival by sangrove species and months.

Banqrove speciss

February

April

June

hnqust

February

£. apicalata:
8. gymoorrbiza

¢. taal

3100.00+0.002
2100.00+0.002

3100.0040. 002

a72.67414.4

- the different ﬁ /

significance at"95¢

significance at

the different

291,004 1.73%

75,474 2.3

'34.573 3

B [b

""n 4

s
e bg-a’m’-ww

g4 674 3.10%¢
74be

39400+ 3.000¢
259, 00+14.9¢

248.00420.67°

a71 §7410.418
257 00+16. 1€

335.67427.46°

ag6. 67112, 660
By 3313.3%

C0.00+ 0.00°

.colum.

ner means there is

tableli-{  Nea comparisca tested by lnalra ofgm{ growth by mangrove species and months
nangrove species |  February . Deceaber Pebruary
s
L pictlata  |20.000.00 | 28.6841.08 | 219.02.06 azs.sz\‘%;zo" 330,530.4 | 338.530.481 | 4457311909
r ‘n b
i v of 8 (B PR R [t |
C. taml %.00.00 101.260.768 | CLE00.8P | Cossu.8° [Cr0.2380.500 | Bua.zzet. o5t | By s 2ot
TR
q

significance at 95% confidence within the same colusn.

the different alphabet on the left corner means there is

'~ the different alphabet on the right corner means there is

significance at 95% confidence within the same row.
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AMIANTUUNIINYIAY

Figure IV-3 R. apiculata seedlings at different ages.

a - two months old b - four months old
¢ - six months old d - eight months c;ld

e - ten months old f - twelve months old

r
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Figure IV-4 B. gymnorrhiza seedlings at different ages.
a - two months old b - four months old

¢ - six months old d - eight months old

e - ten months old f - twelve months old
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a - two months old b - four months old

¢ - six months old d - eight months old

e - ten months old f - twelve months old
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4.2 Soil parameters.

4.2.1 Average concentration of inorganic nitrogen in

soil under three mangrove seedlings.
Average ammonia concentration in soil under R. apiculata,

B. gymnorrhiza and C. tagal (Figure IV-6, Table IV-6) were varied

from one another throug study period. The concen-

: ﬂmmorrbiza was lower than
J

"— '4 T—
the other two ?‘y th rﬁf—l .755 ppm.. The
highest ammonia Lo/ | il w & in February,1994.

and C. tagal were

tration of ammonia in

The ammonia con
. respectively.
The nitri ! ‘_',"_ﬂ_ ¢ ‘in under three mangrove
species showed simi ' {Fi : ‘ le IV-7). The highest
nitrite concentratiofls WEeres “WeFe in February, 1994 and the

lowest concentﬁti_ms" “were / in" - June 993. The nitrite

concentrations than the other two

species in the r of .O‘.

er all three species
were found qgmﬁﬂm ‘jl—B) The highest
i) wAngINe
were June, 1 qu iumgg h::.ghes?.l cen aﬂﬁ in soil

of B. gymnorrhiza was in February, 1994. The nitrate

concentrations recorded for R. apiculata, B. gymnorrhiza and
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Table 1¥-5 Summarized data of soil parameters from February,1993 - February, 1994 in abandoned shrimp poad

at Tambon Klongkone, Changeat Samuisongkras.

aangrove

seedlings

R. spiculats

9

loisl“e coate;EJ i)

1740.79¢31.42

[ ]
f

TANT

1 silt
3 clay

Textare

9561, 174326.21

¢
RN
aT.43113.42

38.19+1.94

silty clay loas

—
nozs.nym.sd!.

46.2142.28
3.7141.83

silly clay loss

13.6041747.05
593.07:982. 48

- 5256.47+288.38

YIS,
RTIN!

Tkt

4494107
39.43+1.15

silty clay loan

t bk

October February
0.61740.5103 2.392+1.8115
0.00210.001‘5 0.04440.0262
0.25110.1728 0.157+0.0335
5.188+1.3822 3.988+1.0143

1599.02460. 47
1184.35+1391..46
$786..60+ 158. 16
8493.164158.34
7.340.05
§3.5141.22
23.8340.32
38.7740.66
37.4040.36

clay loas




Table I¥-5 Summarized data of soil parameters from Febroary,1993 - February, 1994 in abendoned shrimp poad

at Tasbon Klongkone, Changvat Samutsongkram.icont.)

aangrove
seedlings parameters
N_-Nippx.
0, -Hippa.
W0, -Hipps.
K0, ippa.

B, gymuorrhiza

B 0 n t |
October February
0.586+0.4531 1.755+1.4679
0.00140.0003 0.034+0.0151
0.20740.1257 0.238+0.1214
6.311+1.9110 3.501+0.8199

.

31.85¢0.95

silty clay loas

12.2040.21

Yl

39.71+1.53

silty clay loan

746.07441.19
7481.60+2448.93
765.13+1403.54
5091.88+212.06
§.9310.12
AT 74

15.9640.00

VA

38.5242.04

silty clay loma

1536.40140.23
3607.204901.08
§738.73¢151.58
7000.00+ 172.38
7.1310.06
59.41+3.70
22.7741.20
39.4141.19
31.8710.37

clay loan
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Table I¥-§ Summarized data of soil parameters from February,1993 - February, 1994 in abandoned shrimp poad

at Tasbon Klongkone, Changvat Samutsongkraa.icont.)

aangrove
seedlings parameters
M, -Nipp
W, Hipp
uo,-l-: Hi
m 3
C. fagal

5744.80+1977.10

- 3484.434506.05

I~

5376.07+237.44

. 240.23 m '

SN [

6.940.15

W'TM ‘m’u NN T8

40.0410.00 36.76+0.00

silty clay loas | silty clay loan

October February
0.916+0.5672 1.961+0.6805
0.002+0.0008 0.035+0.0053
0.228+0.0357 0.297+0.0704
7.900+2.6856 3.683+0.2439

1454.78+152.38 1522.99+162.59

4040..06+499.83

7788.92¢546.54

8002.56+506. 46
7.240.05
62.1314.07
23.1042.10
38.62+2.40
38.2840.42

clay loan
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Table IV-6 Mean co isnce (two-way) on ammnonia by

3

mangrove specigs = "‘—f‘ ctober Pebruary

i

2. apiculata "kamgn.smi %.607300.3524 | %.617140.5003% | 22.392041.81152

. mﬂulu (o 7gsed/ e (140 sgtoed Mried | ottt asant | o1 ssoun. s

C. tagal ' 31.701040.54873 | 20.9378+0.2433% | 20.9164+0.5672% | 21.9607+0.68052

1 98 o > > | i 19N 'l | im
& 'y (] N I‘ ] ': l‘ y [] . | Y L
q _

the different alphabet on the 1left corner means there is
significance at 95% confidence within the same column.

the different alphabet on the right corner means there is

significance at 95% confidence within the same row.
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0.0457 ;
0.04 - 1
0035 o
i N
0.03 - PN
0.025 RING
=N
N
0.015 - N
0.01- N
0.005 DN
2 EN

Varience(two-way) on nitrite

by amangrove s onths. .

Bangrove mcm = February

2),0436+0.0262

o bﬂ 448,

8. mnar 23

Fsiine

20.003640. 0004&- 30.0006+0. (3002a

fqﬁﬁ G152

‘o.oongo.ooo&

20.0335+0. 01510
&]uasm.aosab

VR AR lﬂd%’]@ R}

- the different alphabet on the .left corner means there is
significance at 958 confidence within the same column.
- the different alphabet on the right corner means there is

significance at 958 confidence within the same row.
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Figure IV-8

fable IV-8 Mean
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ation in soil

ﬂo:tom

Pebruary

i

fang

AT

c'q tagal

fif]a§§§i&igq4jEJ i:].igzlgzilrzahd

ihigled et

29, 1570+0.033¢3¢
39737949, 12143

0.29§840.07042

the different alphabet on

the left corner means there is

significance at 95% confidence w:.th.m the same colummn.

— the different alphabet on the right corner means there is

significance at 95% confidexice'within'the same row.
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C. tagal were 0.056-0.355, 0.039-0.238 and 0.047-0.316 ppm.

respectively.

4.2.2 Average concentration of phosphate in soil under

three mangrove seedlings.

The phosphate of all three mangrove

seedlings increased of plantation (Figure

Iv-9, Table IV-9) were high in the range

of 2.539-5.188, 1. om. for R. apiculata,
B. gymnorrhiza e highest concentra-
tions of phosp ngrove species were
in October, 1993 trationé were found

in February, 1993.

4.2.3 actable potassium in
;‘Kﬂ gs.
Average L actab e potassium E&nxxﬁmratlon in soil

o112 )11 10] <
= egn T ing iy -

spectively. While in February, 1994, the highest concentrations
of extractable potassium in soil under C. tagal was 837.437-
1522.990 ppm. (Figure IV-10, Table IV-10). The lowest concentration
of extractable potassium in soil under all three species were

found during the first month(February, 1993).
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table IV-9

58

pangrove species

February

B

31.539040. 4811a

i

o

3. gylaar;,lxa-

A4

WS

33,753540. 9068a

M=

3 311141, 9101h

i '}Q“ﬂ 1.0

33.9876+1.01432

23.5009+0.81992

P‘.sazm.mo‘

the different

alphabet on the left corner means there is

gignificance at 95% confidence within the same column.

the different

gignificance at 958 confidence within the same row.

alphabet on the right cormer means there is
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tration in soil

February

8. gpzor. m 2

“Wﬁwﬂﬂﬂt

4723.39+ 80. 58“

R R

T

21795,73+483. zsh

M%W@ﬂ@W@%

”1F153|1€§i 30.85¢

31746.07+ 4 LY b

1599.02+ 60.47¢
41536, 40+ 40.230

31522.99+162.59P

the different alphabet on the 1left corner means there is

significance at 95% confidence within the same column.

the different alphabet on the right cornmer means there is

significance at 95% confidence within the same row.
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4.2.4 Average concentration of extractable calcium in soil

under three mangrove seedlings.

The highest average extractable calcium concentration in
soil under all three mangrove seedlings were found in February,

1993, while the Ilowest concentrations were in February, 1994.

The calcium concentratio ) )‘.:ee mangrove species showed

similar trends(Figure

7 .
4:2:5°. A -ZZ:&A &\h\\

The highes "XFTfcta ole m . oncentration in soil
A

under all three mangrowe ieﬁ%_, e 2 in February, 1994 in the

range of 1337.050-8f86.603, 117

able
L

| OO

e magnesium in

2. 20%-6¥38.735 and 1539.367-

ST
s

7788.923 ppm. for R. & ~'B. gymnorrhiza and C. tagal

respectively. ration in soil under

all three

‘o

2.6) Eerage concentZ:ion o) élttractage sodium in soil

AW

9 The highest concentratlons of extractable sodium in soil

under all three mangrove seedlings were in June, 1993, while the
lowest concentrations of sodium in soil under all three mangrove
seedlings were in October, 1993(Figure 1IV-13, Table IV-13).

The sodium concentrations for R. apiculata, B. gymnorrhiza and
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mangrove speci

R. apiculata 382&6&1 873.522

C. tagal 36813.60+1218.98%

ARA

9

October

February

asasumm.n“

A 550 1950

34617.2241506..723

46813.60+1747.053D
@sogm.sa“

35744.8041977.100

34184.35+1391. 46D
43607.20+ 901.081

34040.06+ 499.83

g

- the different alphabet on the left corner means there is

significance at 95% confidence within the same column.

— the different alphabet on the right corner means there is

significance at 95% confidence within the same row.
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Figurelv-12 : N/ maghesium concentration in soil
Table IV-11 Mean compapds d | Variance(two-vay) on magnesium by mangrove species

and months.

pangrove species February

L. apiculata _ |3133770582607. 153 33558, 9941241.78% | 22593.07+ 982.48% | 23786.60+1598. 16D

S TN 1 1 M
q ‘WF] al@ ﬁ]ﬂ ﬁj ﬁiﬁﬂﬁ‘m g-ﬂ é’g 118,92 546548

- the dlfferent alphabet on the left corner means there is
significance at .95% confidence within the same column.
- the different alphabet on the right corner means there is

significance at 95% confidence within the same row.
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C. tagal were 5256.474-11029.130,5091.883-10050.484 and 5376.071-

10594.173 ppm. respectively.

4.2.7 Average soil reaction(pH) under three mangrove
seedlings.

The soil conditis ,"l study site was neutral, pH

range lined from 6.8- | 1 ach species was not much
different from one
species were in ) ) ighest pH values of all
three species we 993, . The trend of soil pH under
all species d 5 ‘ t | edd months but increased

in the last four

3—59.& and 56.210-62.130

—h ﬂgﬁlﬂfﬁ!ﬁ .} iig ] r Haga
were aaswe&' ﬁ m ﬁcﬁ ,ﬁﬂ mﬁ' moisture

contenti of a ta was 1993; of

same range of 5@607 63,

B. gymnorrhiza in October, 1993; and of C. tagal in February, 1993

(Figure IV-15, Table IV-15).
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Figurelv-13 ‘ ‘soddim concentration in soil

Table IV-13 MNean comp ; i ‘Variance{two-vay) on sodium by mangrove species

and months.

pangrove species"' - October February

5
-
£. apiculat iﬁ.ﬁsﬁﬁ ﬂwo SGL }gis.szgzausc 28493.16+158. 344
; |
I3 mnorrﬂ( 1843 GE 504841 ﬂ‘ 5 ﬁstm.asb 27000.00+211.12¢
‘ »
v MBS Tl ek 1 i
0
i |

- the different alphabet on the 1left corner means there is
significance at 95% confidence within the same column.
- the different alphabet on the right corner means there is

significance at 95% confidence within the same row.
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fable IV-14 Mean comparigon teﬁig&{i}{*‘ Varisnce(two-way)

8. apicula

8.

114 ‘

- the different alphabet on the 1left corner means there is

significance at 95% confidence within the same column.
- the different alphabet on the right cormer means there is

significance at 95% confidence within the same row.
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5 40

VAVUVVV VAV VUV

OO
I111111171
FVVVVVUVUVUNA AN
OOOLIIOODOAA
L4417 711777,

. content in soil

...a';.-v:__ -'r" - --;'r ‘
pggnt noistare coltu( by

.
mangrove species [+

B. apiculatzs

Q’W”Tﬂ |

¢ tagal a56.2145. osﬂ 256.7964.690 | 258,034,938

*62,13g5.o1a

the different alphabet on the 1left corner means there is
significance at 95% confidence within the same column.
the different alphabet on the right cormer means there is

gsignificance at 95% confidence within the same row.
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4.2.9 Average soil texture under three mangrove species.

(Figure IV-16, Table IV-16 - Table IV-18)

The average soil texture for R. apiculata was silty
clay loam. The percent;age of sand, silt and clay were found in the
range of 14.08-23.83, 38.77-47.43 and 37.40-39.71 respectively. It

was observed percentage of ed in February, 1994.
The average B. gymnorrhiza and

Jrhewage of sand, silt and

C. tagal were s:thy
clay were found in , 39.41-48.09 and 37.85
-39.71 respectively

sand, silt and ¢ e - 'tags found in the range of

ile the percentage of

13.29-23.1, 38.62-47. ad [ 3 3 respectively. It was
observed the per ‘ﬂ Qi ir ed in February, 1994.

ite was neutral to

1 Fange e 'The lowest pH value
were in Februag and A but t& highest pH value was

- A AR
T S TR TR

degree celcius. The lowest temperature was in October and
December, 1993, while the highest temperature in February, 1994.
Dissolved oxygen value recorded in the range of 3.6-6.8 milligram
per litre. The lowest dissolved oxygen was in June, 1933, and
the highest value in October; 1993.
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- the different alphabet on the left corner means there is

73.83+0.32¢

22.7741.20¢

significance at 95% confidence within the same column.
- the different alphabet on the right corner means there is

significance at 95% confidence within the same row.
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Table IV-17 Mean comparison tested by Analysis of Variance(two-way)

on percent silt by mangrove species and months.

manqrove species | FPebruary June October February

R, apiculata U7.43:1.507 | 46.2152.273 | 344.4951.072 | 338,774,661

8. grmsorrhiza 345.5242.043 | 339, 4141.19P

C. tagal a33.6242.390

- the different r means there is
significance at 95% f idence. column.

e the different = abat '_'- rner means there is

PPN ) .
Table IV-18 Mean conpatirdh'-‘t’ii(éﬁ-‘ﬁ"ﬂf 81z of Variance(two-vay) on

Qctober Pebruary

pangrove épfctiij

A Ta TR T A

C. tagal 438.73+0.582 2400440000 |236.76+0.00¢ | 238.2840.422

'~ the different alphabet on the 1left cormer means there is
significance at 958 confidence within the same column.
'~ the different alphabet on the right corner means there is

significance at 958 confidence within the same row.



Table 1IV-17 Water quality in the abandoned shrimp pond at Tambon

Klongkone, Changwat Samutsongkram.

water : R o-nrn- -t h
quality
Oct. | Dec. | Feb.
pH 7-8 7.5 7.8
salinity 17 20 20
(ppt.)
temperature 28 28 31
£*0
dissolved oxygen 6.8 6.5 6.2
(rg./1)

 Auineninens
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