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ABSTRACT

Effect of potting media on growth of Aquilaria crassna Pierre seedlings was
investigated under nursery conditions of the Central Forest Seed Centre, Muak-Lek, Saraburi.
A Completely Randomized Design with ten treatments and four replications was used. The
treatments were coconut husk, coconut husk incorporated with Osmocote (slow-release)
fertilizer, top soil, top soil incorporated with Osmocote, coconut husk mixed with top soil
(3:1), coconut husk mixed with manure (3:1), top soil mixed with manure (3:1), coconut husk
mixed with top soil (3:1) and incorporated with Osmocote, coconut husk mixed with top soil
and manure (3:1:1), and coconut husk mixed with top soil and manure (3:1:1) and
incorporated with Osmocote. Height, diameter at root collar and survival of the seedlings
were measured at 1, 3, 6, 9 and 12 months, respectively. Shoot, root, and total dry weight of
seedlings and shoot/root ratio were determined after 12 months. The results from this study
revealed that survival, height, diameter at root collar and shoot, root, total dry weight and
shoot/root ratio of Aquilaria crassna seedlings in the ten treatments were significantly
different. Survivals at 1, 3 and 6 months, and diameter at root collar at 1 month old seedlings,
respectively, were not significantly different. Coconut husk mixed with top soil and
incorporated with Osmocote encouraged Aquilaria crassna seedlings to attain the greatest
survival and growth. However, seedlings of A. crassna in coconut husk mixed with top soil
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and manure and incorporated with Osmocote had the lowest survival and growth. In addition,
the seedlings in coconut husk incorporated with Osmaocote, coconut husk mixed with manure,
top soil mixed with manure, and coconut husk mixed with top soil and manure had lower
survival and growth than the overall mean. Moreover, different chemical and physical
properties of some measured media did not clearly affect to seedling survival and growth.
Stable environment inside the studied nursery tended to encourage seedling survival and
growth. Therefore, it can be concluded that coconut husk mixed with top soil and
incorporated with Osmocote is the suitable medium for transplanting seedling of Aquilaria
crassnain the nursery.

Keywords: Aquilaria crassna Pierre, Potting media, Seedling growth
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Table 1. Chemical and physical properties of potting media used in the present study

. . Bulk density Water holding
Potting media pH (gm/cm3) capacity (% Wt)

Coconut husk 7.1 0.34 549.78
Top soil 8.0 0.79 69.61

Coconut husk + Top soil (3:1) 7.4 0.47 228.77
Coconut husk + Manure (3:1) 7.1 0.34 394.55
Top soil + Manure (3:1) 7.8 0.76 84.20

Coconut husk + Top soil + Manure (3:1:1) 7.2 0.45 221.01
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Table 2. Climatic information inside and outside of the nursery

Outside* Inside**
N Temperature Relative . Temperature ('C) Relative
ate (49 - Rainfall g
humidity (mm) humidity
max. min. (%) Dry pot Wet pot (%)
June 2006 33.60 21.40 76.56 232.54  28.00 (31.00) 22.80(28.00) 73.33 (65.44)
July 2006 31.60  20.50 80.87 188.80  26.80 (31.20) 24.60 (26.40) 76.25 (63.07)
August 2006 33.00 21.00 77.25 7130  26.10(31.90) 23.60(26.80) 72.75(59.90)
September 2006  33.50  20.00 77.66 119.66  26.60 (32.20) 25.00 (26.80) 76.63 (60.69)
October 2006 33.50 18.00 78.80 131.90  25.70 (32.30) 24.10(26.70) 82.43 (59.11)
November 2006  34.00 12.40 72.23 16.80  24.40 (32.80) 22.20(26.40) 79.26 (58.23)
December 2006 NA NA NA NA 21.50 (29.90) 18.30(23.00) 72.93 (55.56)
January 2007 35.80 11.50 76.50 - 21.80(32.80) 18.80(24.10) 72.09 (57.44)
February 2007 35.00  9.50 81.80 - 25.00 (34.20) 21.80(22.20) 73.61 (53.60)
March 2007 37.00 16.50 96.30 48.10  28.20(36.30) 24.50(25.50) 70.81 (52.50)
April 2007 36.40 19.00 91.30 148.00  29.20 (36.50) 25.60 (27.30) 69.00 (62.00)
May 2007 35.80 19.60 90.30 290.70  28.20(31.90) 26.10(27.30) 75.33(66.91)
June 2007 36.20 19.50 88.20 216.60  29.20 (32.80) 26.80(28.70) 78.44 (66.53)
Remark: * = The data were recorded by the Dairy Farming Promotion Organization of
Thailand, Muak-Lek, Saraburi.
ksk

= The data were measured twice a day, at 8 am, and 2 pm. The 2 pm
recorded data were shown in the brackets.
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Table 5. Dry weight of Aquilaria crassna seedlings in the nursery after transplanted into
different potting media for 1-12 months

Dry weight (gm)
Potting media
Shoot Root Total Shoot/Root

Coconut husk 1.47 de 0.33 cde 1.81 de 4.17 ab
Coconut husk + Osmocote 1.32 de 0.50 bed 1.80 de 2.88Db
Top soil 4.15b 0.83b 4.99 b 527a
Top soil + Osmocote 2.99 be 0.65 be 3.65 be 4.37 ab
Coconut husk + Top soil 2.53 cd 0.52 bed 3.05cd 4.86a
Coconut husk + Manure 0.92e 0.23 de 1.15¢ 2.88b
Top soil + Manure 1.11 de 0.30 de 1.41 de 3.47 ab
Coconut husk + Top soil + Osmocote 6.53a 1.31a 7.85a 5.02a
Coconut husk + Top soil + Manure 0.64 ¢ 0.17 de 0.82¢ 4.25 ab
Coconut husk + Top soil + Manure + 0.44e 0.10e 0.54 ¢ 2.82Db
Osmocote

Overall mean 2.21 0.50 2.71 4.00

Significance level

e

*% *k *

Remark: 1. ** = Significant at P<0.01; * = Significant at P<0.05.
2. Means in the same column that are not significantly different indicated by the same

letter.

a d
JV1IUNA

AULANAINUDINITTOANE I UED IS

@ < a
ﬁawmmimwﬁ’ayja (Table 3) 1580 Tania

anugauazanu lafiszduassinlunennnyg
< o .
msmwi’f?m“a (Table 4) FIUNIANULANAINUD
Y Vv
WminuivesadIueen a3 W nuie

FAUVDIAIUIDALATAIUTIN LazdadIU



15N 9IUANANT 26: 40-53 (2550)

Y
srraninuiavesaIuee Ao dIUTINVD S
aa ldnguanlu 10 Jagdres eduqganis
naavd UAuAUMle819n3199919 (Table 5)

V
= I~} ' @ o U
nansnaneunartuaasliiiiudl Jagdredua
azyialinanonisiaulavesnarldnguan
1 o ] 1 F7 9 Y a d’l
LANAIAUDEIINTN B19NA1 bA1nal ldstal
arnsodfud i dagdrosiureyiialaa
2 A 1 o g [ 9 o a Y
feaurnuay luddnludagdresiuissia uldi
J I 1 ]
AT UNTA-A19 (7.1-8.0) AITNHUILUY
@ 1 4 a
(0.34-0.79 ASUADQNUIANIYUALNAT) 1S
anuau1Ialun1sguin (69.61-549.78 % lag
Wniin) vesiaedleruiesiaiasinia’ld
(Table 1) linaasnansynuvesnaauianiuad
waynenINAuanA19AuYeIIaadeFILAaz
FUADINTALIUADANHULA199 VBINT1TLAL 1A
Y 9 ' @ k4 4 A
voena1ld uasnmsdunanar ldlusoumz
o A A ' Y Y YNy o
Filee1gAsy 3 thou wud1 aarldndreanas
Tuypuzninladle Osmocote youzwmeauile
a +| Y a +
Aon AUNANilonan YouzwIIRANAUNTNT]Y
aen  uazyeuznimauaunauilononldile
= 1 A 1 A
Osmocote #ludIUVUVOUTOUNWIIHADS Uty
9 ' ' { Y MY o Y
10'Indl uazludrenau vazind 18 luiaadie
o A A A Ao @ U Y =2
19U MnAeNANEUZ0INITAINGIIT0ININDY
lifiiae wazdnyuzeinisvesndi lddanain
o \ o Y yya
fansilsingeganon aunsznandl 1di5un10a
& Yy 9 A Ao
wendliferglszuia 7 1deu uaziilod1s2e
Yy ya ' VoA
sruUI1InveeIndt ldna1e wud s1n ldniuiles
waz linunsiAulaveesindes Fednbme
Y 9 VoA o vq Yy A
p1nmsvesnar ldvarilulalddisersgy
aa [ = Y a J 1 '
Aanedsaungiunasnaedele ua duos

a

(2532) waz Andeu (2537) Na131 v1AAIN

ado

audeuitine1nn1saaledivesdunsding

[l +H A S 9 I Y £ o~ 1
L¥U ﬂEJf’JL!‘V]‘iEJ LUAg YYUSNIN L‘ﬂ‘uﬁu FINNARD

49

maduTaveand lduazmldnd 1dae ludiga
(Table 3 uaz 4) og13'l5fa1w HANIINARDIT
ARIATNINUAANITNANDIVDITUY LAYAUY
(2542 way 2543) A anwge A laiissdy
ao31n minudevesdangen dausin i
s uazdadanveshminudevesdinsen
apdrusinvesnd lferaun azifounes uazens
wad Tudaqunizan 6 sia UaNUANAIAY
pd19lveaAyn19ana waz Ny9d uag
gNeI3In (2537) WU ANGY A Tafisedu
9310 thninudavesdiueen 4131 waz
vinudesanveandriforan Tanuuandig
Aueg NIl AYNINaDa

nssean1e luaIuFIIUsNY0INITIAY
Yo3a (Table 3) uazaulafszdunesinly
F219u3AV0INTIAUToYa (Table 4) na1ldl
ngpanluiagdies 10 viia Tulianuuanai

o

td
o aa 2 o
AUNWADA Nﬁﬂ'li‘i/lﬂﬁ@\i%clﬁ!!,ﬂu’ﬂ ’Jﬁﬂg'lﬂ"]f'] 5

Q

¥iia FINE1IN19AY LAAINANTENUNIIAIUAY
Ao sy lauaznisseamsvednal lied19Aey
Fusee'ly) ldnd 1 uSagdesunariisan
ﬁmﬁaﬂmaqq (100%) UIUNINNI 6 AU
(Table 3) uazﬁmwumﬁ'ammﬂuﬁaumw:61%’117%

= P v ~ A
NE]'lﬂ'lﬁi@u@U@'lfJLLagNﬂ';]']ll"]fuqxi (10

A =

anuidniordildareluiownizan) &

v
@

v = o a4 o
AREARINUANINEINIAN 8 TUIIALTU DT

aQ

AVUANAIIVDIRUNYTLAZANNTUTUNNS
1 ] d
lua395zeza 1N duasIznasveanan b
(8.00-14.00 u.) §'luuindnien/Seuieuny
AMNLIAADUNIUBNLTDUNIZH (Table 2) ©19
2 A @ &£ A v Y
Wudniladenianalreszaonsaieveandl by
ponli Fsauaas waz UsziFa (2531) wun

a Y d?l Y
fﬁiinmmﬁuamuﬂqymmzwummmzmu"lﬂﬂiu



v [l v v 1
1 =<

oa @ IS @
thavguntanudugaunniy Fuiludnvmuzms

Fuuazauude 1wy WazRounes o191 wazens
g Y A '
uae WuAY Ndeemssmaluszezusnveans
Wy Tataz msunaueanasaIednsunsay Ia
Tugaadeq T mldanulanszdunesindad
ANUFUNUEAVIZVVIIN (Hawkins, 1996)
wuTaluuindalusrsusnuesnmsiaula aq
AOAAADINUNANIINAADIVOIFUE LAZ A (2542)
= ' A o YNY
Anun anulanszduaesinvesnd lilazReunes
Tu 6 Yarqunzs hilanuuanasduedraiivodiag
aa & 19 A o A
meanaongluFoumiza w1 wou
matdenldiagdrws Iz audund
Y 9 1 a A o o 1%
Tdveanssaldudazyiatianusududivy
] a PR . o o
anudusalumsnannan bl (Valli, 1996) a3U
o 9 o A o o 9 o v 9
Taadwnfimuzaudimiunisdresinarlinag
= AL Y Iy Y 1 =
aauandagand 1l lAudu Taaungunin
I ne I MsuUnNIsTseuIsvILaz 1A
(Macdonal, 1990) 8nvisenunsaguinludlsuun
MU ANEINTUNITAY TauazMsHaIUIsT U
51799403113 (Bunt, 1987) 31AHANITNAADY
afatinud youzwiawauvtiauldie
o Y 9 9 =
Osmocote M vina1 lfnguaninisseanis ns
iwuTanieadiuganazalinlaveenal1d
AADAIUIINITAUTIVDITIUAIGY wazdadIu
syninedaugeadedIusinvesnal lifuiniige

@

WeulSeufenduiagdreansiinoueg (Table 3-

< ' Y

5) uarasliiiud yougwirnaunihauldio

a

'
@ 9 o = o

3 o
Osmocote tuiagdemmuizaudIvisuns

Q
P

9 ° Y Y a A =2 Y = @

EJWEJ"]ﬂﬂﬁTlliJ‘]leﬂu PIAATNYAAINUAANTTNANBDN
! ' v v

VOIBUL Az Amz (2542) ANuI1 narld

= 9 a d’l o
@1:mﬂuwaﬂuﬂﬂmmnwﬁuﬂuwa"lmai"lscm

Thai J. For. 26 : 40-53 (2007)

ldi]e Osmocote Wn1stAD TaNIIANNGILAY
a1ula aaearuimiinudaninige ua Yo
wznd1nldile Osmocote youzwdInanijonon
Y a + Y 9y a
nihAunauilonen YouzNIINANNTIAUHAYN

flonen uazysuznimaunthaunduionsn

Kl

'
@ 9 o =

Tetfls Osmocote aruduTaados 1N liwuiz aw

El q

) o 9 o Y ] A o
ﬁ'lﬁﬁﬂﬂ'lﬁfﬂﬂc]f']ﬂﬁ']ulllﬂﬁ]ym'] LH'E_JQLWS'Ig'Qﬁ@]‘

Y o 1 dy ° Y1 oo dyw a Y 9

il"IEJGIHL‘VIﬂ"Iu‘Vﬂiﬁﬂ"l@]'ﬁf'JﬂﬂTiL@l‘UI@Iﬂ]@\?ﬂﬂ?ulll

' ' ¥

ﬁ?ui‘ﬂﬂ]u llﬂ!s!,ﬂ N1338ANY ﬂ'J13JEI\1 ﬂ'JWlJIﬂ
HEY v Y WY o 11 = Y

LLﬂZUWWuﬂLLWQﬂI@QﬂaW]’LN ATNITAURAIUDINGA

@ 9 o

Y
"lﬁ'ﬁwm“lunmﬁ@ﬂmem (Overall mean) (Table
Y A 4 QY o Ao
3-5) Tagmni1z 06198901559 eauud13 70
v A = o A %
NENNUETAIDIANNA NS INTBANNANLHIAIVDY
a 9 Y 4! 1 1
mswaandild ¥9 Macdonal (1990) N1 N3
o A o a =
re1nszauanuduianisindr ldsenae
Y H ' A 1 I~
90-95% 1azf1n1559AA18610I1 70% DIy
ANUANAIVBINTENT

o

4o Y A A4 |
wenIInUIdadIeNiiensniily

=)

rd o Yy Y Y
pendszneumlvnairldnguaniinisseants
a 5 ' 1 = Y 9/::
ez san TaeanndiAnasyesnal lnaryalu
nn3aad1od1 (Overall mean) (Table 3-5) HAN1S

dy 9 Y < ' o 1 +f A Y
naaostudaliiud dadiuvesilononily
' o ] o ' A
nanlundaziagdrodners limuzaunioois
1AA1NANT O UNAAIINNITHINIDE TV
flononiiinansznuaeszuusinmldndild
yaonsiau Tauazaroluniga (Anfowu, 2537)
A + o Y :; ~ ‘Q. 1
waz/mieijoasnoramuinnieaniuau 1dse
Y 1w P o a1 & Ay ¥ & '
TAundaadrosnuniiu uadldifuunassig
Y 1y 9 A +
81113 Iunandr i wms1zsigeimisidiedlude

a

aonetagade ldAewinuildnanes Taoiia

@

] @ 1A ' < a
"l]']ﬂﬂ']iLﬂ']JﬁﬂHTVlilﬂ fJfJ'NVlﬁﬂ@']ll LRAVUTY

(2547) wugiNdIuRdNYeIyaTINTONNe1TN



15N 9IUANANT 26: 40-53 (2550)

daugeausrumarnudaduimuiz ey
dmsudaadrenldlunmsdesindr Idnguan

f
v a o o 1 e 1 '
uazF¥IUS (2545) uuzi1n asldijeasnilmi
Y 3 o 9 A A =
sazude waznuine 3 lunsunselumyuzi
. 4 . -
Hosfunaauazdu eflosiunisgadosig

9113 ludlonen
agil

1. M3seany My lan1ennugauas
S Yy v
AuTa aaeasuIvInuRereInal ldngumn
ludaqdied 10 wia Ta2wuandisiuediell
v o W aa Y A k4 Y
WedAgnieana sndu nsseaaisiional 1l
A a A Y
91g 1 - 6 10U LazMaay Taniany Talend
i1y 1 1deou nlilianuuanaisiuediedl
HoeAgyneana
2. guanlanIuAlLaz MENNALANA1
Auvesiagdiouisrianasioialduans
nansznued1slidanuiinaonisseanionas
a Y 9 ! Y
maauTavesndr ldngya uaanInuIndon
A o A 9 d‘ 1 [ a
melusouwmizaniuud Idunyrsaduainunms
a Y Y Aa dy
seameuazmsay Tnvesndr ldaiail
3. youzwdrmaunihanldile Osmocote
I o o o o
Wudaadhe iz audimiunsérosing 1l
o Y 9 9/ =
ngua s1zmldndr ldnguaninisseanie
M3aulanignnugauazadula aaoaIu
WM nuiaueadIua199 wazdadiuszning
dauseadodiusnvesnd linige
4. qouzninldile Osmocote YouzNi1
+ 9Y_a H 2
wauilonon vihaunauilensn youznianau
Y = + v Y a
nihAuwnauilonen wazyeuzniIHANNIIAY
! < @ o A [l
nauilonenldile Osmocote 1ilutagdrosinla

wzanadmiumsiesiadr ldnguan sy

51

o q ¥ Y Y I 3 v a v
‘VﬂclﬁﬂﬁT”lllllﬂ”li‘i@@Gl']ﬁlﬂTﬂ’Nﬂﬂﬁﬂﬂ"U@QﬂﬁT

o 9

Y
"lffﬁwmelunmﬁﬂmﬂcﬁw (Overall mean)

Aan

YDUDUNILAB AUANOA NIAT 11315713

gy (eaatindxnsthld 89) wazquiiFes
@ 9 o = v A 1 9
griuana 1519m30uy (eAninIvinsild

~ q Y o ° Y
9x%) Angurldamuuziinazud lyasioniu
Vo

v
s1eaumeInmsatuildiauauyseioed

=) 4‘ A o v
a9 ey 1abd lenun lusoumiz s 9

o & aq ¥ = g 2
AUIIU ANDAIUITAD U Wi%iuﬂ'ﬁﬁﬂ‘ﬂ']ﬂiﬂu

a

@

o o o a | ] =
AuainyIns uduiia Wndanisihld 87 @
Fromdelunsiianziauauianiuaiiuag
nennilesduvesidgdiod uazquyamn

a ¢ o a \ 9 {q ¥ o o
Tnsilny Wndzimsihld 89 Aldmuuzily

a ¢ 2 ¢ an
N1531As1zHYeya IuNIuYdTel #3199

v ° J < @ I ¥
gnd19dsz 9 vesguiiwaaiug ldnianaiq
[ [ =~ d' 1 A = [ Y o
Taniaaszys Nermmaelumseseniagiioan
9 o Y 9/ Y 9 < Y a
dreanar 1 quand ¥ wazinudoyamsaula

Y 9
voand g

PNAIIUAZAID19D9

AIYIUT IUANIUUA. 2546 n. tmaluladas
nEAT: Nizause 1oty fu'linguan
Ao 9 U a IS) 9
Aiathulils degasmalulagsiidimg.
15(316):34-35.

a I'd a §
MYIUT IUANTUUN. 2546 U, T10TUNLAY: (Ho

yu Tseanunautiiurenszme linguani

9.10 19 9.0919. Hagasmalulag¥1Iu.

16(323): 61-63.



Thai J. For. 26

52

nsuih'ldl. 2546. nquan. duindsemsygnouas

wanani 137, aguah'ldl.

NBUAYATETUINA. 2547, AYHMIL. NTHIBING

¢
NHAT, NTENTIUNHATUASTUNTU.

11U339 29Audl, 1nin wederiud, fira agily
a 9 +

waz aued NaA1. 2532. 18 Osmocote

@ o w a a Y Y
waztaganumseiaau Taveandl 'l

Uszg. w. 159-181. T @AA1INIINNS
mstszagunsth’lsl dszéil wa. 2532.
MUNIUINUINGT 1. 20-24 WOATNIBU

2532, m vesdszan 1 asuilld,

NTIANNW.

WwaNde WuNae. 2547, malulagnisinyag:
a @ J Y
mataversiuguazdgnldngumun.

Hagmsmalulagytny. 16(331): 41.

a A A v a a P

YU AUNG0Y, dues A9A1 ez gamw Insilny.
2542. 8ninavesilouazi¥e luaod lsan
1 a a Y 9
aomssaau lavesnar lforsuinas
AziAeuUND. . 129-145. T lafenawuas

d

Yo lwaadlalena @y 2. 5199013
Yszguduuumainmaiosforsun
waz 1 uaed 1o, 17-18 woadneu
2542 0 WHNINGIAVNHATANAAST, NTUNNA,

a

_______ , duoet AR uaz yamw Insilay.
2543, HANTZNUVBITAQPNIZHIADNT
wiaAy Tnvesnd ldonauae. w. 1-14. Ty

1wy szl 2542, au

© 40-53 (2007)

wdaudse dndndanmarth sl asuahld,

NIUNNA.

’a t4

= an a a 4
Av9A3, gann Insilny was

Ke
=
)
=
=)

NING T1ULI7I 2549, Wﬁﬂiz‘ﬂ‘ﬂ‘ﬂ]@ﬁ"ﬂjﬁ@
' < o
LW']%@]EJﬂ1§\1?]ﬂ“UEJ\1LiJﬁﬂul,llﬂi]%lﬂﬂ.

]15ﬁ1i]uﬁ1’dﬂ§ 25: 74-83.

yusuldnguan (Idven) uialszinelne 2548.
Y a Y

InEATAINATTLE: YoAn Yo uaz

Tymvesnmsdgnlinguan. dasas

maluag U, 18(368): 24-27.

v a J A < + =
FHIUD YVU. 2545, LATALAYAT: ﬂﬁlﬂ@ﬂ...ﬁ]ﬂ
= a =
NNLADNUDILNHATNT. uﬂﬂﬁ1i!“ﬂﬂiuiﬁ€l

¥, 15(298): 73.

S Y Jd a
ansou lysrsMfosd. 2537. nquan 2. susw
aeneamna luTagnsinyag, NJUNN. 98

Y
U

4 @ a
MYSA werufion az 9B sa uaaIniy. 2537. M3
a a Y Y
tsgrAvlaveandilderaun
. Y Yo
(Dipterocarpus alatus Roxb) Alasums
Y
J
Ugmiresuenlaluaes lsan. a1y

fans 13: 22-28.

auAls fIne ez Uizi¥y dieonee. 2531,
= a a Y

MsANEINITT AL Tavosdungbal.

u. 74-77. Ty swandduvesihavn 5. 292.

theddeveaih, nsuth'ld.



a IS
aned naA1. 2532, nislayenzniruiuiag

15N 9IUANANT 26: 40-53 (2550)

@

q

. . 269-279. 11 @AENSMIITINS
TVIIMUINGT (@UND). I18UNT
Uszaumsih lfdszad) 2532 15eans
o ! Y A v o

Warwrih lifieniseysny. 20-24
nnAd Mo 2532 s estsza 1 nsuth 147,

AIUNNA.

A.C. 1987. Media and Mixes for
Container-grown Plants: A Manual on
the Preparation and Use of Growing
Media for Pot Plants. Unwin Hyman,

London.

Hawkins, B.J.1996. Planting stock quality assessment.

pp. 107-111. In Yapa, A.C., (ed.) Proc. Intl.
Symp. Recent Advances in Tropical Tree
Seed Technol. and Planting Stock
Production. ASEAN Forest Tree Seed

Centre, Muak-lek, Saraburi, Thailand.

53

Kajornsrichon, S. 1994. Effect of container types and

potting media on the initial growth of
Pterocarpus macrocarpus seedlings. Thai J.

For. 13: 62-67.

Kijkar, S. 1991. Coconut Husk as a Potting

Medium. Handbook. ASEAN-Canada
Forest Tree Seed Centre Project. Muak-Lek,

Saraburi, Thailand. 14 P.

Macdonal, B. 1990. Practical Woody Plant

Propagation for Nursery Growers. Vol. 1.

Timber Press. Portland Oregon. 669 P.

Valli, 1. 1996. Production of high quality seedlings

in central nurseries in Indonesia. pp. 130-135.
In Yapa, A.C., (ed.) Proc. Intl. Symp.
Recent Advances in Tropical Tree Seed
Technol. and Planting Stock Production.
ASEAN Forest Tree Seed Centre, Muak-Lek,

Saraburi, Thailand.





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




