v a a d
luSuseIneninus

L a U

UNINNEY NHINNFNHATATAS

a o a J
INNFATAATUHIVUNA QUATAT)

3qyan

a o 4 a o 4
AUHAANUN FAUHAANUN

GALR AV

A a A ax Y 9 Y o ya
1393 ‘ﬂﬁgﬁ‘l’l‘ﬁﬂ'lWLLag’J‘ﬁﬂWTﬂﬂ\?ﬂulliJfJ'NW']5']ﬁ]"lﬂﬂ”lﬁl‘ll']‘l’l'lﬁ']fl“llﬂfiﬂa']ﬂclﬁﬂu

TagldarsisznouTusou

Efficiency and Protection Methods against Subterranean Termites Damaging

Rubberwood (Hevea brasiliensis Muell. Arg.) Using Boron Compounds

%

1!13J:’?l ] uWﬂL@ﬂWQﬁ NFIDTYD

lanarsanFivreulag

da a a ¢ W
a1mmwﬂ’§nmmmuwuﬁﬂan

) a A
( I0IANAATIN1T8TIE IlU, Dr.Agr. )

i a a d v
mmsﬂﬂﬂ?nynmmwumw

( 309M1AAT19156N59NaA N3aNTIA, M.S. )

FIHINNNIN

4

( Aemans1nsdaing Ngndnisgg, D.Tech.Sci )

TUNAINGNds N INAUNEASAITNSSUITOIME?

=S

( 509PNAATININYINT F3zna, D.Agr. )

g a

a A U

ANUATUNAINLNAL




a a J
INPIUNUD
A
139N

Uszansmnazismatleaiu lferamnsamnmadiiateveslainldau

TagldarsdsznouTusou

Efficiency and Protection Methods against Subterranean Termites Damaging Rubberwood

(Hevea brasiliensis Muell. Arg.) Using Boron Compounds

Tag

WIBONWIF (WYTO17E

LUo

JadaIneds uINedenEaIeNTNT

4 4 1 a a @ a J.
L'ﬁ@ﬂ’JTJJﬁﬂﬂuﬁﬂlllﬂ\‘]ﬂﬁﬂluﬂlu'nﬂﬂ?ﬁ?ﬁ'ﬂﬁﬂ‘ﬁ?ﬂﬂ!"ﬂ@l Auamang)
N.F. 2555



4 Aa A A, [ o
PN NY¥50175 2555: Useaninmuazismsilesiuliersmsnnmadiiae
a a a @ a J
woulaanldaulaoldmssenonlusen Usyaninemaasumiiusa (uenans)
a o 4 a a o 4 s 1= a a J
AUNIURAANDN MAIBIURNAANDN 819138V RINNTNUTHAN:

I A A ]
JOIMTANTINTYTIE IUY, Dr.Agr. 59 ¥

=< Aa a am @ Y Y o
nnmMsanelszansmmuazisnstlesiu Ideeamisnnmsdniiatevelain
A 1 a I
TdaudemssznouTusou Taouielderamsvua 5x10x2.5 isuamas eonilu 2 ya
Y Y ]
gausn Mmssahedreasisznou Tuseuldilsmaauyansavesnluiie ldinde
y o 4 g‘ Y] 1
$ovaz 0.8, 1.0, 1.2, 1.4 102 1.6 yandod Mimsmaleaisvesmaswautiludasiaau 1:1,
Y Y '
122 vaz 1:3 mivii linaasananua ldimsnaassiulainldauluulamaasan
Y g’ I~ A A [
Usannmsvednveninilunal 6 0oy taz 12 Hou HaNINAaRINLI luszezna

A ] J 9 =) ~ a ~ & AdAa o
6 ADU Vlil1/]ﬂa’f]\i’f]'lﬂu']ﬂ']!laguln‘ﬂﬂa@\nﬂiEJUnflfJ‘]JjJﬂ'J’lmﬁﬂW']ﬂWUﬂW'Jﬂ']ﬂﬂ'livna']ﬂﬂl@\j

v 9
v o Y

anldauios druszezina 12 wou lisamsndmiendlreasisenouTusousislsum

Y
Aa

a dy Y A Y = A = Y A A 9 ] <]
ﬁ'iJiJ“ﬁﬂiﬂﬂ@ﬁﬂium@%\lmﬁﬂiﬂﬂﬁﬁ L6 NWUNAATINIIUBINTARAYIDYAL 2 @EJNlliﬂﬂﬂJ
1 = dy d’a 1 1 [ an o 9 d'o/ oy 9
ﬂWﬂ’JTMLﬁfJW"IfJWHVIW’JllNLmﬂﬁNﬂu‘ﬂNﬁ'ﬂ@ﬂ‘UUliJEJ'NW'IS"I“VI’E)@HWEHWJ‘EJQ’WT]J?$ﬂﬂ‘UI‘Uﬁ’ﬂu
a A a dy 9 A 9 9 A 9 J Oy
Mﬂill'lﬂlﬁlllluaﬂﬁﬂllﬂﬁﬂﬁlu!uﬂulumaﬂiﬂﬂaﬁ 1.4 !!,a3vl,?JfJNW']ﬁWﬂ“VI']ﬂ’JfJﬁ']ﬁ‘]J@ﬁHLﬂiNﬁ'iJ’Lﬂ

[ 1 & A S dy Aa ~ 9
Tusasiaiu L1 RUANUTIVIINUNNIURDYITDYDS 4

o 9 Ao oy v Aa (A Aa
ninmih Ideemnsndamheaisasisznon Tuseuniilsmnaauyansavesnly
9 v k2
e lfimassesay 0.8, 1.0, 1.2, 1.4 uag 1.6 WasrmilsunaemsidsznouTusouluile 18
v I
Tudesl§iiams wadsingdiUSumauyansavesnluiie Idimassesaz 0.913, 0.920,

1.043, 1.193 ttag 1.727 Mua1ail

= w = 4 yoy
MINMIANBINGATINNGATIMIUNITNFNVeIaT)sznon Tuseuluile 1ddu
1 Y

@1502818 Turmeric 1Az A1502a19 Salicylic acid #alsng i Tewwmsinoaiedie

o Ao = ¢ A A Y 9
amilszneuTuseuniuaiionsimsuninduvesansszno Tuseuaniuinidaves i

~ A J :I Y ' AN o

g Ienwmaimdrearsveswaswuiludasidiu 1:1, 1:2 uag 1:3 Toasimsunsndu

ﬂlf]\i’(?ﬂ‘iﬂizﬂﬂﬂiﬂiﬁ)l.llﬂaﬂ%}ﬂﬁlﬁg 69.33, 79.13 1o 58.47 RPTS RN

-

A A s (R a a J W
# AN FP01158NUTNEIINNUNUTHEN

=)D
2D

=
QYUY



Ekkapong Phetarwut 2012: Efficiency and Protection Methods against Subterranean
Termites Damaging Rubberwood (Hevea brasiliensis Muell. Arg.) Using Boron
Compounds. Master of Science (Forestry), Major Field: Forest Products, Department
of Forest Products. Thesis Advisor: Associate Professor Teera Veenin, Dr.Agr.

59 pages.

Study on efficiency and protection methods against subterranean termites damaging
rubberwood (Hevea brasiliensis Muell. Arg.) using boron compounds. Rubberwood sized
5x10x2.5 centimeter were divided into 2 parts. The first parts were impregnated with boron
compound. The rates of average boric acid equivalent (BAE) retention were 0.8, 1.0, 1.2, 1.4 and
1.6%. The second parts were brushed with mixture of Bora-care and water at ratio of 1:1, 1:2
and 1:3. Both tested wood samples were exposed to subterranean termites for 6 months and
12 months in field condition without leaching. The result of all treated samples and control after
6 month experiment showed a little damage on surface area. After 12 month, the rubberwood
treated with 1.6%BAE showed the lowest lose surface area (2%). However, there were no
significantly differences with the rubberwood treated with 1.4%BAE (4%) and rubberwood

brushed with mixture of Bora-care and water at ratio 1:1 (4%)

Then the amount of boron in rubberwood impregnated with boron compound at average
BAE 0.8, 1.0, 1.2, 1.4 and 1.6% were analyzed in laboratory. The results of average BAE were

0.913, 0.920, 1.043, 1.193 and 1.727%, respectively.

Studies on penetration of boron in all treated rubberwood were determined with
Turmeric solution and Salicylic acid solution. The results showed that all rubberwood
impregnated with boron compound had full penetration along cross section area while
penetration percentage of rubberwood brushed with mixture of Bora-care and water at ratio

of 1:1, 1:2 and 1:3 were 69.33, 79.13 and 58.47%, respectively

Student’s signature Thesis Advisor’s signature
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YouA U Hazdn 1 giusnuveuaunas uiundalnaquaiuentdessnnusuiiosun
1 v A 1 = [ A=} 1 9 Aa A = a’j =
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v 3 @ { :j I
msszneuTuseu sailudrenlszmndomiinansoazaeluiuazgnlniy
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deangns lumseruiienile Iduudunaduiuuds mswsenaisdseneuTuseuiila
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Taomsweaunsalusn (Boric acid) AULAAB U5 N (disodium tetrahydrate) THEATI1AIU 46:54

11%9N191A11 71 Disodium octaborate tetrahydrate (Na,B,O ,4H,0) (Eaton and Hale, 1993)
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v
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Yarnmamenasnndainiudondn i lusame deezdh lihaivgdaunsdieondoeglu

szuumsdeseisvestlain hldain iawnsndesaarosag Tad 1A (Eaton and Hale, 1993)
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Lloyd (n.d.) T&na1 1331519 Tusewivuums nszaeegnnrugnura a1s Tuseuiy
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vesaims I umstesiusnuiie Wiazuuawiaw o 19 uazdn 999 19
mstnuas ms 1 Tuseulumsilasfusnyuiie i lueFouantis doulug 19wl dm sy
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I~ Y a [l { { I~ a g o a ]
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[ a3 [
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) Y
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arsilsznouTusoulszanm 60 nlosidud gnldluauldlaseadwazanldnely iWeswn
I a v A 9 =\ I Aa 1 v J dy 9 o
misiszneuTusewiludasnudunadeuuaziinnuiluiivaeda inoagnaleuud

WonlSeueuny o ganophosphate [L61& synthetic pyrethroid
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nnm3lFasiszneu Tusewdludoilesdiusnyuite 1on sy Iassadanelu
9 A a A 4 1 I Y I [ A @ Y o
pmsthuseululszmainguaus wunlelddlussedaemsilosdumadniaisues
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' Y [ v A y°/ i
myvedrauas lumunznez s luammdudadu wenanildaims l¥assznouTusewilu

astleanu W 1a9nd e (Hunt and Garratt, 1967)

=1 I a [ < ) 9
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asaseneanmmnadsutdidieninsir 1 lFnuldhsuaziludrenamnsounsndudi l
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Tuiiolfaa'ld@ Richardson (1993) 1dna1n 13 mserhenilesdusnyuite ldndailuagin
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Tnai 9 n5e ldNTanwsugeniiesas 50 aunsaihimseniheediadie Tnemsguudvgn
A [~ 9 A 1 ) Y o <
nsomsnunanialiwantmelagenstlesiumadiiiaieusaduazifinil N1Inaaod
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YRR~ @ 1 09./’ [ o
2% waziinidlunal 9 Ju wu asdszaeu Tusewiuaunsoilosdumsdniiatsueanen
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Grace et al. (1992) ldnaanalszansawvesansdszneulusenlumsileaiu
Y_ o ya a 1 9 o 4
msiaievesdainlaausiia Coptotermes formosanus G]@hlllﬂﬂa1ﬁw\|®‘i (Douglas-fir)
a va IS @ 4 1 A a
Tasmsnaaoumeluiesdjiamsidlunat 4 dlad wud lineaesiilsmuauyania
a ] { 3 1 I3 4 1% o
vo3nogluile lddwa 0.35 wlosidud annsatlosnumsdiiaevesiainld Taed
= 09} @ A S I 4 A A a 1 Lﬂy Sloa/’ 1
msgadeiminmae 8.4 Wesidud nazNSuaauyansavesnegluiie Tdaua 035
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J 3 J J 3 J S v = g’ o
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Grace and Yamamoto (1994) 18 14a151/sznenTuseumeilesdumsiaisveaain
ya a Y . .

laauyiia Coptotermes formosanus Tagnaaoald Disodium octaborate tetrahydrate Tumsey
g} [ 4 a, [ { a [ g
whenlfdnananles A1en35u33 191596 U (pressure process) NiUTanadenlwiio 1 o

sl < sl < s < s d < s d I o w1
wWossua 0.88 Wodsisua 1.23 1osisua 1.60 1Wosigua tag 2.10 Wosigua (imiinae
g/ @ A o dy a a (= 9 @ dy Y I
miin) ot linaaeuluiunsssumna Iae lulimsrszdedreesnainiio 1l 1Wunan

@ 4 o 1 9 = =\ g’ v A 1 [ 9
40 dla vasnnmsnaaey wun Iinaasslimsgadeiminiuanaienu uaz linaaea

A (A P4 /I I a J v Aa
nlsuamsilszneuTusen 0.88 nesisua uay 1.23 esisud Umsgadoimiinnil
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[l 1 o [ P oy o 9 = % =\ gj o
linanaraiu Taelunn 9 10 dlaminguimin limaaes w1 lsasimsgapderimin
H 1 1 A~ 4 1 { a g {
magogluria 1.20-4.60 wosidua aauldndilsinamsdszneuTuseouluileldinge 1.60
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wosidud 09 2.10 osidud Tunn 9 10 dlamngaimin ldnaaesmunimsgade
H o A ' ' P-4 A z 2 v A A
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Y o IS A A a4 o )
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s maauyansaveinluiie 1¥3eeas 0.060 11 aunsadesfumsdinasvealain
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o a 4 % 1 )
Salamet et al. (1989) l@vimsdnszians luseuluasazareuazdiedns liru
Y
mMseuieans luseu 1aeldisns Atomic Absorption Spectrophotometer, Inductively
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(Pressure pump) %991940) UIAT090ABINA (Air pressure) 130iA3930A11871 (Hydraulic Pump)
3 ¥ A o =& A g A = v o A @ 1 o 9
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1918019W151 (Hevea brasiliensis Muell. Arg) o1g1l5zinm 30 I dailuanan

N8N TINIANT
v W dy 9
2. antlesnuSnyuiio il

2.1 asdsgnevluseu (TIM-BOR) %30 disodium octaborate tetrahydrate
Y
Hdausznouved Sodium oxide (Na,0) $08a2 14.7 Boric acid $ouaz 67 uaziiiiooaz 18.2

wazansUsenouluseu 1 nlansu INTAUBSN (Boric acid) 1.19 0 1an5u (Anonymous, 1984)

22 @503 A3 (BORA-CARE) 1i Disodium octaborate tetrahydrate 0¢3 0882 40

drudovaz 60 ﬁmﬁm‘fmﬂu Monoethylene glycol t1a& polyethylene glycol (Anonymous, 2011)
3. daniillumsnanes
ﬂaﬁﬂiﬁﬁu%ﬁﬂ Coptotermes grestroi
4. amaia AR Tuseuluiie I

4.1 Ascorbic acid

4.2 Boric acid

4.3 Ammonium acetate
4.4 Disodium EDTA
4.5 Glacial acetic acid

4.6 Azomethine-H



4.7

4.8

Ethyl alcohol

Hydrochloric RN

aa 9 Y] =
3NN 1 FATIVOATINMTUNTAFUVOIETS JUTOU

5.1

52

Turmeric

Salicylic acid

gilnsaiou q Aduilu

6.1
6.2
6.3
6.4
6.5
6.6
6.7
6.8
6.9

w3oudoesg 1

A o :’ Y 9 [
in5o3oa1iien 13 Tag 1duseau

AL
AT 0IF4
NITLUBNANVUIA 250 HAAaNT

o a J
o3 lulines
[ F7

1A39999ANUD T UIIZ 1N

1 J [l 4 a a
VoFUANTINAN VLAFUAIFUINGN 90 IFUAINAT F9 60 IHUANAT
Aa < a
DIVADN UUIA 20x40 IHUALNAT

1504 Spectrophotometer

6.10 DnoS

6.11 119U

6.12 Flask

6.13 WINaU

6.14 Hot plate
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o H 3 .
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v
ﬂ"lim?ﬂilulﬁjﬂﬂﬁ’f)\iﬁ'"lﬂ%J‘]Jﬂﬁ’f)T]Jﬁ'lfJ"lﬁ'liﬂi%ﬂ@‘lli‘ﬂiﬂu
= 9 a A
1. LﬂiﬂiJUliJfJ'NW"liT’UHWQ 5.0 x 10.0 x 2.5 LEUALNAT (TUNINN 2)
=
2. wsenasUsenovlusou (TIM-BOR)

K P — v J an 9 3 I
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9 Y
process) Aea15UszneuTusou (TIM-BOR) mudunaudae 11il (352, 2549)
o 9 A A Y, o 4 o Y 2 Y o =X
3.1 i ldmeaesieseu 1 lFavnimin lidnsunseruiieudniunn

Y 4
32 Goglimeassldludedaiinet dgaamaiudu (Initial Vacuum) -0.84 bars

130 635 Naamnsdson ¥3e 24-26 11159M WU 15-60 YN
a :’ 9 9 .
3.3 wuhennes 19 (Flooding)

3.4 143989 (Pressure Period) 150-200 UoUA@0A131917 (psi) U1M 1-2 $2 T34
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3.8 thanSuadewdaluie i lwile lndunavmlsuaauyansauesn
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