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Abstract

This experiment was carried in the greenhouse of the Landscape Technology Program, Faculty of
Agriculture, Rajamangala University of Technology Srivijaya, Nakhon Si Thammarat Campus, Thung Song
District, Nakhon Si Thammarat Province, from April 20 to July 20, 2019. The purpose of the study was to
examine suitable soil mixture formulas for the growth of three mangrove shrub species—Sonneratia

caseolaris (white-flowered mangrove), Sonneratia alba (red-flowered mangrove), and Pluchea indica (Indian
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camphorweed)—for use as ornamental plants in landscape design. Each plant species was grown separately
in 12-inch pots, using five different soil mixtures: Formula 1 (1:1:1:1 ratio of loam soil, composted manure,
rice husk ash, and coconut husk), Formula 2 (2:1:1:1), Formula 3 (1:2:1:1), Formula 4 (1:1:2:1), and Formula
5(1:1:1:2). The experiment followed a Completely Randomized Design (CRD), with each soil formula tested
in 10 replications. Data were analyzed using ANOVA in SPSS, and treatment means were compared using
Duncan’s New Multiple Range Test (DMRT) at 95% and 99% confidence levels (P < 0.05 and P < 0.01).
Results showed that Sonneratia caseolaris grew best in soil mixtures 4 and 5, reaching 14.00 cm in height
and producing 12.00 and 10.80 new leaves, respectively, by week 12. Sonneratia alba also performed well
in the same two mixtures, growing to 15.03 and 15.00 cm with 12.11 and 11.25 new leaves. Meanwhile,

Pluchea indica responded best to mixtures 1 and 5, reaching heights of 12.80 and 11.80 cm and producing

the same number of new leaves—12.80 and 11.80—by the twelfth week.

Keywords: Soil mixed; Butterfly-poll; Tonga mangrove; Indian marsh fleabane; Mangrove shrub
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5 2.25 3.00 390 | 508|626 | 749|880 |9.87 | 11.27 |12.23(13.03ab| 14.00a
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A19199 3 ﬂ’J’llJEjQ‘UENN’]GW]EJﬂLLfN (LURLLAT) ﬁﬂqﬂiuﬁuwauﬁﬁ 5 gn3 Tusgoziian 12 dlam
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1 2 39 | g™ | 5™ | e | 7T | 8" o | 10" | 11™ | 12"
1 2.01 3.03 401|530 | 630 | 750|864 | 9.78 | 10.55 | 11.50b |12.46ab| 14.15b
2 2.07 2.90 380|510 | 6.26 | 7.15 | 831 | 9.51 10.63 | 11.49b | 12.21b | 14.28b
3 214 3147 | 411 5.09 | 630 | 7.50 | 8.64 | 9.56 10.62 |11.60b | 12.48b | 14.39b
4 2.25 3.36 422 1530|643 | 7.84 | 890 | 10.10 | 11.12 | 13.01a | 13.39a | 15.03a
5 2.18 3.00 392|508 |628 750|888 9.89 | 11.11 |12.43ab| 13.13a | 15.00a
F-test ns ns ns ns ns ns ns ns ns * x* x*
CV (%) |14.65| 13.01 |12.03|11.70| 8.64 | 6.12 | 521 | 4.55 5.01 4.27 3.62 3.41
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1 204 | 280 | 491a | 562 | 562 | 6.71 |7.11a| 8.11b | 9.42 |10.25| 11.12 11.76

2 203 | 245 | 4.29a | 512 | 5.12 | 6.02 |6.89b| 7.81b | 8.68 | 9.41 | 10.14 11.45

3 205 (240 | 4.02a | 535 | 535 | 6.09 |6.67b| 7.54b | 8.76 | 9.63 | 10.01 11.31

a 220 | 256 | 401a | 5.21 | 5.21 | 6.58 |7.43a| 831a | 9.33 |10.13| 11.03 12.11

5 209 | 211 | 398b | 5.00 | 5.00 | 6.25 |7.31a| 8.68a | 9.23 |10.11| 11.06 11.25
F-test ns ns * ns ns ns * x* ns ns ns ns
CV (%) |11.38|19.91| 20.81 [18.26]13.91| 11.01 [10.14| 8.50 10.11 | 9.00 | 7.57 7.06
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M13197 5 ANEaYesYg (wuRlun) Mugnlufiunauns 5 gas Tuszeziian 12 &am

AU (LUURLUAS)
Fannaas ot
1st | 2nd 3rd 4th 5th 6th Tth 8th | 9th | 10th | 11th | 12th
1 236 | 2.85 3.28 3.64 4.86 5.03 7.40 | 8.60a | 9.40 | 11.00 | 12.00a | 12.80a
2 208 | 2.96 3.59 3.44 a.17 5.86 520 | 6.00b | 7.20 | 8.60 | 9.40b | 10.20b
3 246 | 2.33 291 3.76 4.46 5.82 7.00 [8.20ab| 8.60 | 9.20 |[10.20ab| 10.80b
4 207 | 254 2.55 3.38 4.47 4.39 6.20 | 6.80b | 7.60 | 8.60 | 9.20b | 9.40c
5 2.28 | 2.85 3.34 3.75 4.20 6.61 7.00 |8.20ab| 9.00 | 10.20 [11.00ab|11.80ab
F-test ns ns ns ns ns ns ns * ns ns x* **
CV (%) [15.34] 14.01 | 13.14 | 16.85 | 12.48 | 9.95 7.43 | 12.65 |15.71| 13.25 | 8.11 7.34

o
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3ty (lv)
Fannaos Fuaidi

| o2n | 3 4t s e | 7™ | 8™ | 9™ | 10" | 11" | 12"
1 1.60 | 2.00ab |3.40a| 4.60a 540 | 6.00 | 7.40 | 8.60a | 9.40 [11.00| 12.00a | 12.80a
2 1.00 | 1.80b [2.00b| 2.40b 320 |4.40 | 520 | 6.00b | 7.20 | 8.60 |9.40ab | 10.20b
3 1.40 | 1.80b |2.40ab| 3.20ab 4.80 | 6.00 | 7.00 |8.20ab| 8.60 | 9.20 [10.20ab| 10.80b
4 1.00 | 1.40c |1.80b| 3.00ab | 3.60 | 4.40 | 6.20 | 6.80ab | 7.60 | 8.60 | 9.20b | 10.40b
5 1.80 | 2.80a [3.00ab| 4.00ab 5.00 | 5.80 | 7.00 |8.20ab| 9.00 |10.20(11.00ab| 11.80b

F-test ns * * * ns ns ns * ns ns * *
CV (%) |14.11| 15.06 | 8.88 12.72 11.90 |12.88|17.43| 11.65 |15.71(13.25| 18.11 | 17.34

oo

e AnadendfmsnyslumiiouiuluunasaeduuiannuuananaiuesltedAgeadd (p < 0.05) naaedlaglyis DMRT

Tudua il 8 wun Aunaugasii 1 3 wag 5 flaugs
vosmuNINTign dannugeuanaiatiunadi (P<
0.05) fi® 8.60, 8.20 Uag 8.20 LWURALAT MIUAIGY
sesauNAuNaNgnsT 4 uay 2 fnrmganmiu 6.80
LAy 6.00 Lufng dUnui 11uInfusangasi 1
5 uae 3 fATugerasmuIINTian Saugaunnaedy
n1aad@ (P< 0.01) Ao 12.00, 11.00 wag 10.20
WURAT AUERU 5999910 AuaNgAsA 2 uay 4
finugandu 9.0 uaz 7.20 wuiling Auddu
TudUnnil 12 wuan Aunaugasii 1 uas 5 fAuge
YOIN UNINT A TAIINGILANA 19T UNIAd R

(P< 0.01) A 12.80 way 11.80 WURMUAT AUAIGU
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ERNGEIN aumamqmﬁ 3uay 2 ﬁmmqawﬁﬁ’u 10.80
LA 10.20 Wuflung Auady Aunaugnsi 4 &
mmqaﬁaaﬁqm WU 9.40 WwuRsRg (5197 5)
Frunluvesvesug wur dUamdl 1 Al
Ugrlufunanunazgnais 5 gns luflenuuannieiu
y3adid (P> 0.05) Tuduamit 2 Sruanluvesugi
Ugnlufunay 5 gns Tanuuananetumeada (P<
0.05 ) pufiugniunaugmsi 5 uay 1 Fwauluan
fign w1y 2.80 war 2.00 Tu awdsy $04R9IAL
fiugnAunangasi 2 uaz 3 ddwaulumiiu 1.80
uay 1.80 Tu wagmuiiugniunaugesi 4 fs1unly

weeign Wiy 1.40 Tu Tuduandl 3 Frwailuves
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vgAivgnlufiunan Tanuunnaeiuneaia (P<
0.05) siyuﬁﬂqﬂﬁumamqmﬁ 15 uag 3 d9wuly
uInfige MU 3.40, 3.00 way 2.40 lu addu
iaqaamguﬁﬂgﬂﬁumauqmﬁ 2 wag 4 F3wuly
Wity 2.00 wag 1.80 Tu Tuduamit 4 S1uluves
v Aivgnlufiunan Tanuunnaeiuneaia (P
0.05) aufivgnlufunaugnsfi 1 waz 5 fdwauly
1nilan Wy 4.60 uaz 4.00 Tu mudiy 58589
sﬁyuﬁﬂqﬂﬁuwauqmﬁ 3 4 uay 2 ddwulumiiy
3.20, 3.00 way 2.40 Tu pud1iy dUnud 5-7 aui
Ugniunangnsunazgaslufmiuuananeiunisada
(P> 0.05), §Unnit 8 nun Sruanluvesugiinam
prafunsadia (P< 0.05 ) nuftugnlufugmsd 1 5
way 3 ﬁaﬁ’wmuiumnﬁqm @ 8.60, 8.20 way 8.20 Tu
PE sesasnuiivgnlufiunangnsd 4 uay 2 &
Fruanly Wty 6.80 waw 6.00 Tu suddu dUnm
7l 9-10 sufiugnAunaugnaunazgeslufinnuuanms
funaadid (P > 0.05) &amit 11 wuan Sruauly
vosug Tuananeuneadid (P< 0.05 ) aufiugnlufiu
an3?l 1 5 uae 3 fdwnluanndige fe 12.00, 11.00
uay 10.20 Tu muddy sesasunmuiiugnlufunay
ans? 2 uay 4 @9l v 9.40 uay 7.20 Tu
paEiy dUani 12 wuan srwauluvesuy &
LANANSAUN9ERRA (P< 0.05) siyuﬁﬂqﬂiuauamﬁ 1
wag 2 fdwanilusnniign fe 12.80 uag 11.80 lu
AUAWTU 3aaaam§uﬁﬂgﬂ1uaummqmﬁ 32uaz 4
f51uuly madv 10.80, 10.20 uaz8.40 lu

ANAIAU (M99 6)

3.4 70150IHANINARDY
nsneaesluassiidenlunumeiay 3 vin

laun eranenuna dianenuas uay vg unazin
vhumaaeulufiunay $1udu 5 gns Ao gasd 1 Ay
59U JoAon 0unau gennsnd Snsadu 1:1:1:1
ansfl 2 Ausau Yoaon 9101NaU YuuENT 12
$h91a7u 2:1:1:1 gasil 3 Ausau Yeeen Tinunay
YouEns1 SMInaau 1:2:1:1 gasft 4 Ausau Yoaen
iawnau Youeng1d Sn1au 1:1:2:1 gash 5 fu

73U YgAen AnWnau  Yeuensn ensa 1:1:1:2
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lagTanugniiunlynediniugauauysu 1519
8113 ATURIULALLTEBING TAINTIUYY Wazaull
ladl (4], [5]

S8UN881N"ALA A [6] 99318 UVDIUILAEDINA

YanUgniifiaasel qaaudAlusssude
Uszaal 50:50 Tufinsdadnioguda ieideni
visailelaluunu q sinfiwanansounnszaglaazaan
vihvnauvesiaguan [7] Wuianiludansiidudiy
pofidev luvhufitoduansazaissmemsuay
auriflyussy damannsolumsuaniudsulseq
g4 9 uazidutandiluduumasaauveslsauasisas
(81, [9] anuwauitulylunismaaeduadsd 4o
uznsazhlnfusulsauazanansoguiilad au
Joneniilafisnmemnsses wu uaaidey uuniidey
uaz gy wasdsnnovnaiai lwu an neund
wianila uazdensd [10] lﬁﬂmwmawﬁgﬁ 3 ¥in
wiydulaludunazgasuanaaiy dianenund
wiydulnlarlufunaugnsd 4 waedl 5 Adarunay
fail gnsfl 4 Austu Jeaen SLaIunay qouENs?
ShaIu 1:1:2:1uay gus?i 5 Ausau Yeaen 107
wnauv Gqsmz‘w;n S5 1:1:1:2 Wulieadv tg
nonuad iauAvlnlaRlufunangnsd 4 uaxd 5 i3
el gusil 4 fusau Jeaen Suaunav gy
LgWI T SMIIAIU 1:1:2:1uazgasTi 5 Ausiu Yomen
Fi07unau YeaENs Sa1aan 1:1:1:2 et 2
sipinssivlnfistumusyeznailunsmaass
Tnofanugauazsiualufiaduanduami 1-12
aunuvgaiydulrlaflufunaugsi 1 wasd 5 78
AuNALd i gasil 1 Ausau Jemen Finunau U
LEWIT SMTIAI 1110101 Largasil 5 Ausau Yonen
Pinunau Yousns Sns1aau 1:1:1:2 Inefiveind
fnsasivlnfintunuszoznatiunmaasdae
fanugauarsiuluiudunndUami 1-12 iy
unazviafiaunosnsgasvestaguaniiunnanaty
U msthfanugnane q e iuiandgndad
ANUEARY mnﬁani%i’aqﬂqﬂLwiazsuﬁmmiﬁamm
fennandRvesaniiozihawan [11] funangnsn 5
fisdsinameusnsnaingnsd 1 udnsnfiuiy
8nan 1 anu uasseny ﬁﬂﬁgﬂmauﬁ’ammauwauﬁ

flypugnsrinduanusoguiwar Snwnuulag
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slndulgnannsaifunudulauuiugsenisly
fuvhlnmelufusiuge Wetumuauduiuugn vhin
fulunuuiiv emasusonemled infisdaiuln
wazukveelaae uagiian pH Adunansogluasd

wngauiunssivlnvesiivaulng [12]

4. #3UNaN15IY

NamiwmaaqﬂﬂiLﬂ%@LﬁUT@%@ﬁlﬁﬂMW
e 3 vila Iﬂaﬁ’ﬂﬂga;daélmﬂm,ﬁmvlﬁuimﬁmmm
guaznsuanlulvluunazdunvnaenszeziian
12 dam

1. thanenvriasydulalaffianlufunay
ansfl 4 uaedl 5 Aflaunandsl gnsd 4 Ausau Je
ABN TOUNAY YBLENIT SHTIEI 1:1:2:1 WAgns
7l 5 fusau Ysren Ti01unay qensns1I SsEIY

1:1:1:2

v
a

2. thanenuas Igdulaladafigeluiu
Namqmﬁ 4 uazil 5 ﬁﬁéauwauﬁaﬁqmﬁ 4 fusu
‘Ljaﬂaﬂ Flaunay -qamwiv'n Shsau 1:1:2: 148z
ansfl 5 Ausau Yoaen 7101uNaU 4eNENI17
Sasnaau 1:1:1:2

3. aguiiulalaffigludunaugnsi 1
wasd 5 Tileunansad qmﬁ 1 fiusu tj&maﬂ o
Lnav ‘QSMBW;’I’J ShsEu 1:1:1:1 LLazqmﬁ' 5 Ay
51U ijaﬂaﬂ Founau ﬁqwzw;'n Sasnau 1:1:1:2

Tunsideadsinualunumeiauiionlu
anmuwInaeNfisssuritanmduidunasiudy
annsavduianfuanwwanaeudiidulsadounas

anunsarhuwaudulunszansle

AnAnIsuUIENA
ANEKITEVEVBUAM UNTINEIFEInAlulag
s19ueAaAs 3%y NadvayunuIdeaudssuiu

nauselovulunisvinidelumseil

LNEITD19D9
[1] @ugasukaziauInsneinsurggiau d1in
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