v Y Aa a J & (J [ 9 9 9 2
HIVINYUTUNUD mmmmm“lumﬁWumwmgﬂ"lw"lﬁmmwﬁm“lwmau

Tuszvuiinathauan
Y A a a 4
ARTY UNA WNTAT UNWIUUN
A ] a a A Y
Sayan INPNAATUIVUNA ANAATANULIAADY)
¢a = a
o138 n 0.A7. 1AY WUAUD UFUUDU
o 1
UNAAED

Q' AaAaa a

A I a ) Y A g "9 g A ' 2 Yy
szvutnathavimihnduurasduiinaz egeidvvesdalidiavainvaloyiia lagn
; ' s 4 o o \% -
naeuldifiesninanudesnslelss Tewinunlunaredaglszasd msduszuutineg
[ 1 < A o & U [ A o w 1 o 1 1
asnandudssuiuseanszavilszma iiosnngiasiadingaonnuduiovesnisluyih

v kA
lumamitlenemsznsuves I lugauds madendgnnar iaunsofuda 1dnaa 1l oy
] A 0o < & = gd o s A v o ' o
FronuANUdUTIveINsHuY MmsanuiiidagiszasmonaainnudunussenINvag)
Y aa v v @ 4 g Y 4
AuaeaNuamIsalumsseadiauasmsuaniie liunasgn Isuniu vazimedumning 1o

[

a Ld'd & a I a dl d' 1
yiandanenmlumsduyszuuiinathauanidesnemsgnsuve Iy

F )
movidurgnisel W lvdulasiluyfihery 12 14 uaz 173 (Jgniiie w.a. 2557 2556 2544 uaz

9 o

2541 a9 D) Tur19nauds (uEreu-ngunIaY) vesil w.a. 2558 Insufindeyasiuau
g ¥ A [ 4 o a Y o = Y ' o o 9
Nanua 3 A58 9 2 18 uaz 30 dilad nasnnina I luld duiinvinardurmiugudnarsdidu
AN nazdaundeuan luivesdu ldnndunseadialunlasdiogauuin 40 x 40 was
Y
aoulag auldTunlasiluyerguiniidosazmsseadinnasgn Indge (Fovaz 95.3 uaz 98.6 Tu
uilaseng 14 nag 173 awdwy) yngimiseadinvesau lilumlasegiesiinniooniiun
9 = o dycu 19 aa
($ooaz 42.9 uaz 39.8 Tuuaserg 1 waz 23 awd1dy) wennnlidiwuniosazmssoniin

[ 3 9 o 9 g‘/ g’/ 9 [ 3
331’?31\1ﬂ15lﬂﬂ51]@34“ﬁﬁa\117\|llﬁﬂJ‘VN 3a33 THLHJZN@']qu@ﬂaﬂﬁﬂ@ﬂ’lﬂi’]ﬂlﬁﬁ

A a 7 v o 1 o Aa Y ) 4
LSJ’E]'JLﬂin'Vi’VHﬂ'HﬂJﬁ"JJW‘l!‘ﬁigﬂ’JNsUu1ﬂﬁWIu!m$ﬂTiif]WH’JG]Wa\‘IQﬂLN'IIﬂElcl,“]fllﬂ-ﬁuﬂili N3

a 9 [l 1 o a Y @ ' 9y !
DADNDYLHIUAUDYINNY LLa3G]'JLLUUWET?J!TQLETH'J’N%HT]TI‘]J WU?W%HW@W@Q@H%W'@@@ﬂ’Iﬁi@@

aa 1 A o o w Y Y [ = Aaa T Y 9 I I
FINDYNUUYT ALY ﬁu”lmmﬂeh/immiamaiumisaﬂmmmmmu"lmmmaﬂ 01941 U



a Y Y !

A (A X A a ¢ ~ & o g VY W Y
!,“WﬁwMlﬂaﬂﬂﬁu']ﬂﬂﬂfNLuﬂ!ﬂﬂl*ﬂﬁiyﬂ'lu‘lJNﬁ")u’)'lﬁﬂ’mﬁl!ﬂm‘ﬂﬂwmﬂvlw “ﬁﬂ@?ﬁ]ﬂ?ﬁlﬁﬂqu
9 1

A = A A o Y 2 ) & A A
Gl'lflﬂ'lﬂﬂ'lic‘nﬂﬁ‘i’f]ﬂ?ilﬁﬂgﬂﬂlﬂﬁ!uﬂlﬂﬂﬁﬁuﬁ’l@]u mﬂmiﬂﬂa’amwuamullﬁkluuﬂaw\luv\lmu

VAT UNINN 40 Hadwas U lemalumsseasiamnaudosas 100

Tasnmsmwvaddudinanwavaeiuunionuan lnivasgn Ivl'lmd dulindvualng

A v o W

1 9 1 1 o 9 1 1 H ] @
aegaiiie lmisiudesniedihisdnn waeninuinnaunsadesnuaiivannms
13 o g‘/ 1 1Y 1 1] A I ) 9 1A
sunuves lWuanduginsuanvie lnidreuny vieeradumazavesdu ldvinalvan
Y A Y 4 a Y 9 < o ¥ a a 1
o1 n ladoudnin ludy Wennrsaunwizdu lfvuiaan (@1du <60 Hadwas) wun
° ' ) 9 A 2 o Y ' v o Jo
suvesrdeuan ndvasgn W lvdimuaiuawamnave sdiau e dunusnuau a0
] {o & o ) 9 ' ' ' T
lumsnusivmsnaludmsunszurumsasrvive lny anuasalumsuanvie lvuvas
) A 2 o Y 4 9 ys = & ~
T Indfazimnyuawvuiaaesdidu aunsensdu 1 Tadsvuan ez gapdonnudainiso

ganan 'yl

NAFYHANUNINZ AN (F1UIUMNT08aNITTEATIA UL Nuan IMLADAUIALBAIINT
a [ v d 4 o A a o 1 j’ a &' ! A 1
wuladunng) maanetiuuzsihisiesdu 12 siia dmsumsiuyihdua luiuidesas T
A a Y ' = 9 Y 1 j R~
Wy 3vialanzuuulusis@uin > 5ewvaz 75 1aun vanas (Magnolia garrettii) 1A 1
(Bischofia javanica) M2\ 10 1va) (Ficus auriculata) Wy 7 ¥ia ldnzuunoglusieonsyld
(Gowvaz 60 - 74) laun uzifo1ldes (Ficus hispida) AN (Heynea trijuga) W1WQ ud0 1A
(Prunus cerasoides) noluaew (Castanopsis tribuloides) sy (Protium serratum) U 814
(Sarcosperma arboreum) WAz HNOURY (Hovenia dulcis) 1asW¥3149u 2 %ila gninoglungu
9 ) Y 1 4 ’ A .

719599 (<5982 60) 1dun yzi@oning (Ficus callosa) WaEW¥NTLNAD VLYY (Cinnamomum

longipetiolatum)

N Y ° o <3 4 & !
W 3 T 4veesrevonuuzihdndugnuuziiniunssa ldlassadranenisluydlu
A Y A A 9 &
mamilovesdszmea lne ondu uzuvlu uziAon119 uazivasznaouwe w1 Insansiuy
@ A { & % % { o 1 <
ausasamna ldiesdunianuawisalunsdudivasTau T nuuziild ogralsnauy
= o Aa a a U @ zi’ AAa A ' 9 < =
A23umMsNaRuteanu lnddszansamirusuluiunnianuaess sgraiiseilunar 23

] 1 i v 9
navlgn ey Temaliszuuiinailud ldTunaneanthinas 13



Thesis Title Fire Resilience of Native Tree Species in Montane Forest

Ecosystem
Author Miss Phutthida Nippanon
Degree Master of Science (Environmental Science)
Advisor Dr. Dia Panitnard Shannon

Abstract

Montane forest ecosystems are important for watershed and as habitats for diverse

organisms. They have been greatly modified by various protection land-uses. Therefore,
restoring such ecosystems is a national priority. Fire disturbance is a major barrier for the
success of forest restoration in northern Thailand, particularly during the dry season.
Planting fire resilient saplings could increase restoration success. The objectives of this

study were to quantify the effects of stem diameter on survival and resprouting ability
afterfire, as well as toidentify potential candidate tree species for restoring montane forest

ecosystem in fire-prone areas.

After the accidental burning of 1-, 2-, 14-and 17-year-old restoration plots (planted in 2014,
2013, 2001 and 1998 respectively) during the summer of 2015 (April-May), data were
collected out 3 times (2, 18 and 30 weeks after the fire). Stem diameter, height and the
number of resprouts of surviving trees were measured in 40 x 40 m samplings per plot.
Survival after fire in the older plots (14-and 17-year-old plots) was high (95.3% and 98.6%
respectively), whereas, in the younger plots (1- and 2-year-old plots) it was much lower
(429% and 39.8%, respectively) Moreover, survival, throughout the monitoring, of

younger trees declined more rapidly than that of older trees.



A chi square test, simple linear regression and generalized linear mixed models (GLMMs)

all showed that the survival after the fire increased with increasing stem diameter. Bigger

trees had thicker bark, which protected the cambium from fire, thus reducing mortality
stem necrosis and deformation. Trees with DBH or RCD > 40 mm had almost 100%

survival after fire.

In general, bigger trees produced significantly fewer reprouting shoots than smaller trees

did. Although thick bark on larger stems protected buds from burning, it also inhibited
resprouting by obstructing epicormic bud emergence. This might be associated with bud
senescence, as the trees mature. Focusing on small trees (DBH or RCD <60 mm) the
number of resprouting shoots significantly increased with the stem size. This relationship
is possibly associated with resource storage and therefore helpsto support resprouting.
Resprouting ability increases with stem size, until the trees reach their adult stage. It then

determinates.

A suitability index was calculated from survival, number of resprouting shoots per tree,

and stem relative growth rates. Twelve native tree species were recommended for
restoring areas with high fire risk. Three species were categorized as excellent group
(>75%) (Magnolia garrettii, Bischofia javanicaand Ficus auriculate). Seven specieswere
acceptable (60 - 74%) (Ficus hispida, Heynea trijuga, Prunus cerasoides, Castanopsis

tribuloides, Protium serratum, Sarcosperma arboreum and Hovenia dulcis) and 2 species

were marginal (<60%) (Ficus callosaand Cinnamomum longipetiolatum).

Three quarters of the recommended species have been identified as framework trees for
forest restoration in northern Thailand. The exceptions were P. serratum, F. callosaand C.

longipetiolatum. Although seedlings of high fire resilient species are available for

restoration projects, stakeholders should still implement fire prevention measures, at least
during 2 consecutive years after planting, to keep successional pathway on track towards

the ultimate goals of restoration.



