o/ ¢ ‘ o o % -~ UU. =
fm%;rmﬂwm;mvmnwimwmﬁmwmﬁn
& B, E
m@,nm«%méuﬁummmma dyansin

— =
RIUASY AWUANE

e /) =

NI N T Tt imres o

ﬁ!*%:u RRIsR TURHE

- o dat o
Pkt PR dat T 1o Sinammeg e el agmae]
SIS PR ) ‘!ﬁ HRFe 4,‘.3..%,;3;;«

o

- - o
UETRINUIGY
T -, o/ - ? f
ERIINUTSHIUI SNY



r"f"’f’\"“" ]l—- pos—
B 1= 0] =] | v/ :)

o B | K /7é3

1352014



o d o 9 o)
112 k] ﬂlﬂ]ﬂﬂﬂﬁﬂﬁ:ﬁﬂﬁlﬁﬂiﬂ‘ilﬂﬂllﬁﬂu‘vuﬂ‘ﬂ181ﬂ

wemsHuyihlumamilevesszimeing

A a
INOU N

o o d:: T o & =~ (v} 4‘! o ¥ 4!
INNHNUSHIaHBRdTMA INedaaua Iunily
veInsfnmmmangasSaan
INNMAASUNT NG

o e o'n' kY4
TV TINMNTAITININAON

LI £\ o W
vanaIngnas
o W ¥
u¥INeNaeealvy

AN 2553



nsvneRugiazmsiAvinveslidusiiammmiensiuyith

Tumamiteveat)szms'lng

AIUABY  ABIVATY

¥

Ly ) o a QA LY M A

Ineniinusii dTunsiesaneyldlmiududunilsvesmsdnm
mumangaslsyainnmansuniuga

AVIFININARS TN ADY

ANUTNTSUMSADUINGITINUS
i é’ ;:= 2 §;iEL ) Usesrunssums

o - = - a
FJOIAMAAIINITY AT, &ﬂiﬂ‘:ﬁﬂﬁ AU N

R T
\> AITIUNTI

/ 4

9y 4 a S o Y o
4] WAIANTINIGY ﬂ‘i.'ll fz NHNANNY A
: v/ # NITUNII
88 et g

o = =
919150 as.aay  1ealun

2 Taw 2553

_ ﬂl k=Y L 1]
OAVANTYBIWNINNALFo N3l



Pagnssudszma

‘a(

1 4
Inoriinusiiduieasdaonnunennn  Remansind asidsedng
[ @ d Sl (R = o 5 £ Y o ¥ °
Janaaned onsendInmnInetinusdnanidanud dAnlFau deuusih uazasie
= - ¢ 3 o 9t 1 ny _‘:
uAlvnudnoiinusieSenysel flouvenswveunsaauiiuediegell o Tomaii
4 ~ e AW 93 Vo R ° o
YONIIUVBUNITAUINSH As.admu wados 7 1A IRATaumuziihlunisdhau
U o Q’/ - k] o
Foidlusdisdnasa vensuveunm sBINMARTINNIE A3.1ATBIANA A3IUD2e Angansy
= a o ° ° U
dhalsgsumsasuinoniinug uag IdsnSavuuniniluedied
o 3 ' a P L 4 P A °
wovsugai i ignuuuandsssgmu-joi 1ddeieanuiilsuSeumzd lu
~ W { 4 -4 o o] Q y
M3MNsAnYISY aasasudmyhignoaidwasanuazanlumsifuni qauiadna
43' [y U4 a o 1 ¥ A [} s ow ﬁ \ a )
iedny qaunin Annia wazidmdiNntae3TonisWuyi a1ads1329n0
= L | 1 1 P 9 ° ° H A o
uminedodualmiganun1dlinnud dAuuniuezanudomissnsanuasainly
o n‘: 4:’ u’: A o ady 1 a = a0y 9
msIveniell  samaRowindny gpandesTasmwizeddsaiiuazyasrongeld
o ° @ a o o 9 o ¥ F =)
fuuzihlumsiaiuiinndinus IduSeqaridaed
vaveugu InsenstannessnuiuasfnyuTonionsianmsminonsFinnwly
o o v A a a a
Uszine'lng (BRT; T352016) quinimuiu@ndueunivdunadon Auinnmazmsyinig
famsensndl ET™M) wazmainFiiner uninedudoalni fldmivayugumsfnuide
19 a2
unfieu
9 a ; oA v oY 3 ot o W ﬂ U
Mmongatimnidnasnunnissranaiatsemsla Qisunvsesuiiuediaglu
(Y ' = 3 9 A o ﬂ VA 1 - “ ¢ o :y ﬂ d\l 1
deunwssaianainiy uasdouniutlusgbeirineinusativinesstiuylse Temni lu

g 9 o o 1 \ A Y
UINAUBYTIHITUY U ITITUA NG ﬁiﬂg‘nﬂui%

AIUADU  AVUILAYA



A A a a & @ o Py $'3 -
YOUSOIINBNUAUS mswwwummzﬂﬁmuImlm‘luﬂuwﬂmmn

3 k4
wensWuthlumamiloveslszmslne
e UNAWUABY  AUOATS
U a I
3gan Mnmansuiiudia Gnermaasdunadon)

3 a o o Y o
aaEnssuNITSow dIngndinug  wa. as. Usednt Senaneued  Usesrunssuns

o P
819158 5. Ay matﬁtm ATIIUMI
U ¥
unaage

ﬂﬂﬁ;i‘lum%’wmﬂssssumﬁﬁﬁmwﬁﬁméaéaﬁ%% Faradounazaiiy
MAINNANIIFININ ’i]fngﬂ'uwuhﬁuﬁ1']1'li’ﬂumﬂmﬁaﬂuaeﬂszmﬂ‘lmgnﬁmmﬂu
$wamnn Seindudesiiniseyinilanseran  nisfinindeiliisaqussasdifewann
"ﬁmiimuﬁ'uﬁ"lﬁ'ﬁfﬁﬂnwmamz‘ﬁuﬂﬁﬁtﬁmdﬂmmﬂﬂﬂmnV‘;”nmﬁmwﬁssumﬁmuﬁz
nnmMsMaevesyud MmsiPundaiy 10 siia ﬁagj"lumazmmnmngm%’au"amawe
wives 1 MadnFaine uninodedualna uae SlidszaumadiSa lumsimzmdaly
Souwizs 1Aun W (Calophyltum polyanthum Wall. ex Choisy.), Usse9Aih (Aglaia lawii
(Wight) Sald. & Rama.), é’m«ma (Anthocephalus chinensis (Lmk.)A. Rich.exWalp.), HUUIN
(Mesua  ferrea L.), fAMUBNNQN (Gardenia sootepensis Hutch.), wilennu (Scleropyrum
pentandrum (Dennst.) Mabb.), & sunasvonld (Rothmannia sootepensis (Craib) Bremek.), e
(Acer laurinium Hassk.), U£QU (degle marmelos (L.) Corr. Serr.) 40 MZﬂt%WpJMi 1 (Ormosia
sumatrana (Miq.) Prain.) MinisfAnyuisasnaimswaduasiusanmssnveaunda lag
"nsanawdnyusnImen e iaudarsila Mmssoumaaneumz 7 33 e uy
ihitgumgitesiiunm 12 iz 36 $alue udidouso ‘c dunmo wi ugnsn
Faita3n 50% Whunar 3uaz 5wl MldiRaunaiinda uaz nduasugu ndswnmssen

wihedundaalgnlugaaad@ind usnidunguaruguuaznquit iiileds 2 nduie 147



1 4
= = o 1 Q o
poalulfin gas 14-14-14 0.3 HadnTudoAy 9nq 3 iou uaz sadlei BN Wt 0.1 %
o = o ] 4
naqdlend AnwinsiduTalasSannwguuaziduiugudnaisTaudy
; ) o q Y - Aottt - 8 1

wamsfAnumu myh Iddauwaiinia duisangalumaeiouadanoume
U WO (Calophyllum polyanthum), milonau (Scleropyrum  pentandrum ), YyWuf (Mesua
ferrea) oz MZARGUING1 (Ormosia  sumatrana) Tavliardasinrsssmily 72%, 21.7%, 20%
uaz 16% mudiiy douwdafi hisuitmswSouudatoums gquatunw) nuh san

o
msaaﬂqﬂuﬂszmﬂm (Aglaia lawii) (96.7%) uazé'unma (Anthocephalus chinensis) (33.7%)
4 ' A - 3 1 ¥ ' s ' o a '
waadaulugiaw diswisuwdansumizdrenmausluhiou nazuylunsadaiain M
-4
s Led QU s o o A L
SasimuduIaduinsgeludounsn uazudenimiuszanns Fanuluszosdth (4glaia
lawii) wmileany {Scleropyrum pentandrum) u-zn-a"1qu1m 1 (Ormosia sumatrana ) ﬁ'&lﬁ-ﬁ?ﬂ
(Anthocephalus chinensis) WoSYUMIA (Mesua ferrea) 13 ijuosaluldnildsasims
a v o d ' [
1Au laduAnsvoIne e (Calophyllum polyanthum) HASUTQU (degle marmelos) q\iﬂ’l‘lﬂﬂi}tj
A Ao d o 9o a o o o J +
oy ‘umz‘nmau'm"lﬂavmmsmuiﬁﬁuwnwmﬁumawml"ln (Rothmannia sootepensis) q\i
1 o A gw ' 9 9 I o ‘ o ¥ o o

anilsdudu uasusnvniifmunimisInijussalnldniinadesasimsiiyInduinives

o ] ] Y < J ¥ ¥
ANBANAIN (Gardenia sootepensis) ianANAUMIIARIUBIBLNAGINIINGUAILAY



Thesis Title Propagation and Growth of Rare Tree Species for
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ABSTRACT

Forests are natural resources playing an important role on lives, environment and
biodiversity. In northern Thailand enormous areas of reserved forests have been deforested
requiring ecological restoration. This study developed ways to grow rare or threatened forest
tree species, in order to include them in forest restoration programs. Seeds were collected
from 10 species which were listed as rare in the CMU Herbarium database and which had
previously proved difficult to propagate in the nursery : Calophyllum polyanthum Wall. ex
Choisy., Aglaia lawii (Wight) Sald. & Rama., Anthocephalus chinensis (Lmk.) A.Rich.exWalp.,
Mesua ferrea L., Gardenia sootepensis Hutch., Scleropyrum pentandrum (Dennst.) Mabb.,
Rothmannia sootepensis (Craib) Bremek, Acer laurinium Hassk., Aegle marmelos (L.) Corr.
Serr. and Ormosia sumatrana (Miq.) Prain etc. The experiments determined variability among
batches of seeds from different parent trees in their response; to various treatments applied to
break seed donngncy and increase per cent germination and synchrony. The treatments applied to
each species depended on the most likely dormancy mechanism according to the seed
morphology. Treatments included soaking in water (at ambient temperature) for 1 or 2 nights;
soaking in 80 °C hot water for 30 minutes; soaking in 50 % sulphuric acid for 3 or 10

minutes and scarification. Following germination, seedlings were transferred into plastic bags



arranged in a control group and 2 treatment groups: Osmocote: 14-14-14 0.3 mg/ seedling every
3 months and effective microorganisms (EM) 0.1 % once a week: The height and root collar
diameter of every seedling were measured to monitor performance.

Searification by hand was the best treatment for Calophyllum polyanthum; Scleropyrum
pentandrum, Mesua ferrea and Ormosia sumatrana seeds, resulting in germination percent of
72%, 21.7%, 20% and 16% respectively. No seed treatment (control) resulted in highest
germination per cent for Aglaia lawii (96.7%) and Anthocephalus chinensis (33.7%). Almost
all seeds were killed when treated with hot water and sulphuric acid. The relative growth rates of
the height and diameter of the root collar of the potted seedlings were high in the first month and
declined thereafter. This was evident in Aglaia lawii;, Scleropyrum pentandrum; Ormosia
sumatrana, Anthocephalus chinensis and Mesua ferrea. Osmocote resulted in a higher relative
growth rate of Callophyllum polyanthum and Aegle marmelos than any other factors, whilst
effective microorganisms (EM) resulted in a higher relative growth rate for Rothmannia
sootepensis. The osmocote treatment and the effective microorganisms (EM) treatment resulted
in the same relative growth rates for Gardenia sootepensis, but growth rate was higher than for

the control group:
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