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9 Y a3 = a & a ' dy A A Y Sldy A o v @
Tauaasliiiunimsyilaviiafaegluiomoiwuaznszduliiememsisulaun luvuiu
o @ o 4’1‘ A a v & 1 a dy Y Y ' g =
disndunanatluiiotonsy 1 Fudasnmssiatiausanszqulniinisutasad aoui
[l °y wva 1 o 3 4 )
msnuInhwzndniguauialunsnszqumsuiusaaiiloovedniiuasen (Srivastava,
a 4 [l a a " P a a
2001) 15 Ta It uAnudIuun IUsISUTIRAD F1oAY (zeatin) FaHoauuag by la laduly
a a ! y A ;. L £ g o b, Telo” o ' ' 4
555UBIAVLNADIN ribosides N3 ribotides FUTUFDT IuUNFNI U UADMTUUUTAALAZAT
4 P, rfsay= - q A
wasunlasmegunmveuiione lula ladudniiansnadenisdsuuilasvesseauazsin
Y 1 4 a a 4
lumsimwzidoaiioo msnsy@ulavonas lswa1aa (Hopkins and Huner, 2004)

s Wy - % o
Tusssusdlaonald lalaladuazdsenoudie 2auriuesdtind side chain 9%

1 o ]

J 4 a a
Mfueu 5 pzApIMERgRd I 6 vevumauezatiy lala ladulusssunausniin
=) a @ a =) a <]

Froauudl fammsoads lelmwuiida oxdtiv nazmsaaglvesdiean Iditu lalalas-
= a 2 [ o 3 = a a4 o " a = 3 d Y I

Fiofu 1119991nd2U side chain voFRAUIWUSZY HamsAvugiTule lmwes Tdu

To-FLOAY (cis-zeatin) AT NTIU-BIOAY (trans-zeatin) ¥4 Iaend Taznulugdves mans-
. ' . . 9 aa a :’ . <]

zeatin 31NN cis-zeatin 1n59a319v090zAtY  vindthaals Tud (ibose) uumMzaziu
Y s = =1 oy aa @ 4 [ 3

Tassardravesesd lugu nazwindhanals Tuanleoywusvesemnmnizoy Ao iy
a a £ g ad @ v W

Tnsserdieves ozd ludu 5 Woama Fudulassadradnannoluie lagls luainagiudu

° VoA aa @ 3 a 4 :‘ . .
N @ wmiai 9 vearaumauerdiiu dauiulusssumndvzwueyiusveniiniane N riboside

Y i 0 v
1A ribotide (mantinguuesvloama) Tasialiuds msdsuaninvesiauniuezaiiy

3 a a a a @ ogj v A g J

wiiluwaldifanisandseansaimves o laladiu fafueywusniuls Tulndnsels Ty

a6t (Ribotide 150 Riboside) 94l o latiuTadiszdnsnmarninlalalatiudasz(mmwni)

msiiansouliime TuanavesesAtiuszanquautaveslalnlniiuas (Srivastava, 2001)



cis-zeatin

OH OH

trans-zeatin riboside

11

JEN l CIH
I N
M N :
Y
il

trans-zeatin

HN
N
NELES N
il |
N T
dihydrozeatin

el Cli-H

cis-zeatin riboside

HMN
NS N
W sy
N M 0 OH
OH OH

dihydrozeatin riboside

AN

o HN
HM 0 N/g M
| D
[!/."'\;;._:v_'_‘__ ] ||\ I >
. W o pon
N
N H
OH OH
isopentenyladenine ) .
isopentenyladenosine

i 1Tassadremaniivesms lunquleTalatiu (Srivastava, 2001; Hopkins and

Huner, 2004)



@

" A [ J a A Ao A a a
unasniimsdunsizd lala latduluiesndrdn Ao 510 Usuale e ladusgwuuin
d' A o a dg’ Y ]
#1570 Taomnizda1v31n wazly xylem sap ¥093510 Ayazdndeos lala latduiuldduuusu
i o A a A 9 a
manei mnmsnaaou lasdalunniavaieg sila limigluaszuenseneldlunasin
{ [ " a @ Qy @ < a
doveonuinasedinvesgiuly winlulufasinuiedasinnandasninsensenunlunezing
1 1 < ' g o a &
MSUA¥II9619520152 N15¥zaenIsuArs1veslutiuszgnimualae lala latugelingg
@ ot A 9 @ ' dy A 1 Bo A @ L4 a
Funnzrinnnuaznaeuine ludaly Tagriumaieonaduass msdunsizd lalaladiu
<
NAVUIINNITAAQIVD isopentenyl group LAY amino group VDI adenosine monophosphate Tag
1 1 ' a a d? 9 d‘ Y
A3 hydroxylate Apu nUNNaNYed lala latiu ifaduuu RNA 14 uazidieldwanlaue
(mevalonate ¥30 MVA) Adiasnutiuassd szawisalUsiununguezAiiueed t-RNA 1fia
< a o a ’ . . 3 L c?/’ &
Wulawnsadada (dimethylally side chain) 1n1gA11919 111%9351 Rhizopus 11U dimethylallyl
* d‘ <] o (% U . a a Jd
adenine  a1115010a0u 10131 zeatin 1§ F9A1AAUIN Zeatin  ©19921AAIINN1TOONT LAy
b 1 5 ' ] [ T v { Y 4 9
dimethylallyl adenine (Hopkins and Huner, 2004) uadia lifinanguuddameinumsnioudiy
a ' < 1 o W 1 a @ 1
o5 Ta Iniiu anmsnaassnuisyuusnindudiudinglumsde e lalatdulddaly uazyae
@ A 1 @ & dy Y ' e =Y A A '
Hoarumsidouaaoveslunouszozdunds delimud lolaladuiinsnidoun luguon
a‘ ' 3 [ a 1 3’ é Y (% 9 a d‘
ganfudany 1o la ladulunerih $an91nszuusinale luneasedudwlala ladunng
Tuwaisdansaaula liindoui T dmduae Tushuesdrdunnmsanyinis 19 lala ln
a ' Y a ' A % a ¥y A " a 9 A
Hunneuen wunn 19 lamau wuanismieudierzinadinie e udnmsous oz
4 dy:‘
mﬁaué’waaﬂmﬂqﬂuﬂmu (Neuman et al., 1990)
d! 1 a 1 3’ dy ' a a d'
%3 Chen (1987) Wi lo I latiuluvierindosvesuziivezifsuagelussogina
3 ' v Y v
apnizuimswaasriTinageigeluszeziiinonuiuiaua Bnadanyndsum o
E4
a o 1 a a Y a a a o a
Ta'laiuluseadr lewudsualela latiune Feau, Geauls Tulas, lolanwuiila oz
aa oA a a A 4 v Ao A a v 2 '
atlu ey lo Tmwuiiiia ozd Tudu wngeulurisidr losuiimsadameann Faunni

Tugranumsuanluoou agszeENAINNAI (Chen et al., 1997)

AuiweLsaaH (Gibberellins)

o da

4 ' ' Yo
wiogluszozo13350 Guvenile) vz himunsasenaonldudez Idsunisnsedu

L.

Ay

' a a @ a 3 =< Y A
ot13l5fiam AydoanTaau TafmuideszoznTyAui (mature) Jeseusavenaon i@ Wy
v v
viariaevlanyu dug uIMemAnA NI U e nIINeaeIsToet 15U 3151z IUIAv09

[~ a a { . . @ A
Tu 1fudu Suwesaauiianswanomsddoundasszos juvenile AVILYE mature VBINSY

¥auYia 194 JUUoIsAaN 1oda (GA,) W11 English Ivy (Hedera helix) Tuszug juvenile
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d. o 1 d’Q = d‘ )
nasundugszoy mature Tuvnziuversadui luana luiv

e

2 o

GA, Fnihlddueu (conifer) WA ugszoz mature 18 DANITUIDBISAAUTIITANAUNY
gamgidmazanuegIviun luisvaesiaNdesn1s vemalization H3oan M iug1uNe

Y @ q’;’ a a S I~ ad Y YA a
ﬂﬁwguelum'ia@ﬂﬂ’aﬂ AIUY %‘UL‘U@L?aﬁu%ﬂﬂ’m&ﬂuﬁ’liiuﬁ35%%1@‘Wﬂ§$ﬁu1ﬁwcﬁ‘ﬂ'}\7°}5uﬂ

panAoNId (WUANW, 2549)
[ ia a
UHAIFUATIZTHIVIVBLTA DY
A Q’I’ ' 1w Ida a Ao o A a ' U 9
lunsduganuumasdunsiziavianadundAyfousnuluseu Haseulazal
90U SINNFB1NA WSS 19T UuoITaaU 1AThe uaTuwes adulnaAen 15T Y 1A
@ & 4 a
SINToENINLAZD1952TUNTA3195 10U NA (lateral  root) A28 FIN1TLAROUIIDVDITVLUD
a A [~ 1 a Py 1 2 = 1 9
saauluindunyy TIRamM19NLLUeY (nonpolar transport) lagindaunIna LoVl
v . ' v v
o llgdueauazdiusinlunandiiy munsomdeunlunettazioe1mis sIUN9
waeunnaulinlunesinis188ndae (aruysy, 2548)
(% ia a
NITUIUMSTTUATITHAVIUBITAAH
a a [~ a 2 ; 9 9 aaa aa
WD AR T UFTANUIVDI deterpene acid 1AZA319AIWYJATEUANNLONUYUA
v
L @ a a v a 70 ¥
99ANIIIN terpenoid pathway IHAIIANHIVUABUAITAS19IVIVOITAAY UNINVIPNEAAS 195
e % ¢ < F s it g o a o 4
Fnsanaeu ladnnuasuazitionodun NmMsadIvwesaauludns g ensam
' v v
A15N0gIznI1IMIa31aaziinie (intermediates) @199 uazvuaduuonuyuInilu
[} o v a o @ d a = q’.l‘ =
NTZUIUMS Tugrsmfdiua Wnannmaas aunsoanaiazienou leiuigns 11n1ue
= 4 1 3 = = dy & 1 dy
clone  fuveaou lasiivarniu uazAnyInsuanIeanvestuluilogon1sg uenaini
v a o 9 4 =) @ o’d‘d =y . £ = 1
unImemansoeldlse TesionniynaeWu§nouAe) (single-gene mutant) HIUVDUANTDI
Y 0 Vv
TuduapUIUNIZIZHININTZVIUNITAS IR VIVBLIT A Y (NDANYINISITUIR 1A VT UADY
aan I~ =Y =) 1 ’d QJ =) a 4
Ugnseuaiiaie lumsaisduwesaduaisg Aligninediine) uazeAnEIUNUINUBA
Juwosaaulumsay Tawanve e
A Y a a v i . 3 Aa
Wy A5 199U AAUAIY terpenoid pathway 188 terpenoid 11 Ua15152N0UNTBIY

J . g ~ <] ' dy a a < .
ATUDU 5 Tmaqa (isoprene)  (NINWHN 2) Lﬂuwuaﬂwugm Ivotsanmu tetracyclic

b4 '
diterpenoids @3199UA2 isoprenoid & Turana (WuAAW, 2549)

AUMIUALENITUNIIS BN IR

NN 2 terpenoid
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9 a a
Taensz UM a3 U ALz noUdIY 3 5208 A

Y H
v A

d' b% a @
J2UZN 1 : MTAIN terpenoid Uaz ent-kaurene unaafa M3 FUATILHIUN 1 [PP
o @ 9y o g
witludlnarslumseaiieung geranyl diphosphate (A13U®U 10 8¢A®U) farnesyl diphosphate
o X o
(MIVOYU 15 9¥ADN) LAY geranylgeranyl diphosphate, GGPP (A13U0U 20 BEADY) las GGPP
L ‘ﬂ @ 3 9 1] . @ < = J J
i udIRduueIa151)58n0Y terpenoid Haee A1 5IUD4 LA lsNUBEALAZBIATZNBLUVDY
Y
WUNY
aaa N - . 4 1< 2 3
TAuUfAT01 cyclization reactions vzifasu GGPP liiily enr-kaurene Fuiludunow
{ o Yy a a 4 a 1 aaa 4 ]
usndumzmzaslumsadiaiuwesadu (nm 2) Meulad 2 silaliiselgaseieglu
- 47 A a ' ' s a 3 & v @ z
proplastids Yo ufio180195 Ve tsoAua liwy Tunas Iswaaa s aanud Asiululuee
o a a s a <] 4
qadsanuaunsalumsaiisfuwesaduain IPP 1inaAae lswmadinsyaui
a15152N01 19U AMO-1618 Cycocel 1ia Phosphon D 2zlianusumizionzaglums
£ 4
fudaluszozusnueanszuIuMsas193uwesaau Id (Taiz and Zeiger, 2002)
50z 2 : MDA Oxidation reactions 11 endoplasmic reticulum (ER) Glugl' GA,,
~ @ Ia a 1 P=} a 4 [}
Haz GA,, 1uszuzNA0IUBINITTUATILHIVIVOIS AAUNY 923N309NF ATy methyl Y09
v & ' . . 7 s i ¢ v
ent-kaurene 111 UNQW carboxylic acid 1INHUILAATIUIU B ring 3INAITUDU 6 pzaou N
o & a o 3 4 g
M 5 pzadN Aol GA, -aldehyde @9 GA, aldehyde vzgnoend ladlriilu GA,, Fuily
a a g Ay d? A a [ 3 KX I a a 3 9 Y a
Suwesasususnfiadsvuluisynria duiuisduivivesaaudsinlumsasiauwe
SAAUHADUY
a a a A =Y J
Vo aaunaee ¥ialuNyeg hydroxylated 1HNAITUBY 13 DEADY NTEUIUNTI
4 a -4 @ {
hydroxylation Y315 10U 13 8zADY 12AATUTAIANITAS1 GA, 1NN GA, 1Ay
B N . ' 24 v
ulaiifeideaniavuazeglungu monooxygenases 44914 cytochrome P450 Tuns
a aaa 4 '
Lﬂﬂﬂgﬂ‘i o1 Tagiou lasa) P450 monooxygenases %zagclu endoplasmic reticulum 118 kaurene 9%
[ a @ o i a 4 I~ . .
gﬂmmﬂwmﬁm@"hlm endoplasmic reticulum Uaz0oN% b en route 111114 kaurenoic acid
4 v @ 3 J
Tawieu T3l kaurene oxidase 1aY paclobutrazol {g fduduou lasl P4so monooxygenases 3¢
Yy Y
o v v @ a a ' 1<
fanusumizinzaslumsdudtuaeumsaiastuuesadunounainily  GA,-aldehyde
1 1 o <3| a = 5
wazdmngezih I uasaiugunisesadnTalA(Taiz and Zeiger, 2002)
; ; R . u
svaed 3+ manlasugdnahifhiduwersaduriinoug lulalawseann GA,, wie
Y
v @ [ 4
GA,, aszaums lunendaianuaszgndseonlyiulelagsealaonquiou lo
5 d ' dy 9 a <
dioxygenases Tagiou lyfinartiag 14 2-oxoglutarate iz Tuianavotoanaivuiiu cosubstrate

2+ 3| Jd 5 = 1 @
uazazld Fe' uag ascorbate 1u Tauvlnmes duasulumsnlasunilas GA, sguanaany
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¥

=3 LK a A i ' A Y = £ d' :/l g =)
YUBYAUYHAYDINBLAZAIUAIY VoI Iududeiy Tasms/asuulasdunugiumanail
wilegaoslsznn ldun
a J o 1 o . g
1. 119 hydroxylation NA1TUDUAUINUY 13 (114 endoplasmic reticulum) n3oMSUOU
Y
AU 3 W ONIADIA UK
a @ ' y v A 4 o '
2. MIVONTFIAFUADILDIAUNAITUOUA KU 20 jCTLame CH,OHR - CHO) Tu
g a @ dy a 3 o ] qy
Junpugatunseendatuilazgadoas veundwnisiilulugil co,
§y a 1 dyd a @ ~ 4 3 '
WafaNsZUIUMIMaI1NIZNEIY0INUNS hydroxylated N5 VOUR WML 13 Tu
o o ] a a = [ 5 ]
YUAY WaNAWIINABINA GA,, 108 GA,, szinamsilasunilaslieglugy active form iy
) ‘ h <8 b s
GA, Taun13 hydroxylation ¥89015U0U 3 0zAen Tuige GA, sznuagniiionlaeu iy
d £ . dy o w
GA, }A8N13 hydroxylation 11518 2 AN H9n13 hydroxylation #azau130/199 GA,, 11
a a 4 o a < ~
AszuIuMsas e Ienioiuaonldilu Ga,, (nmi 3)
3 " ol ot p
Tu pathway i ludsdugaialy u'lal GA, -oxidase Haninlaougi GA,, 1
g o @ a <
GA,, tazduilu GA,, a2 GA, mud 19y uagiow lal 38-hydroxylase aldsu GA,, 1Wiilu
2 a = =, S aaa o =
GA, FalignimaassaneazU)iser 3B-hydroxylation @1W150M11A GA, nuagnins
a a = <
F1nen 14 laonsulaongiilu GA,
@ 3 A’f ~ @ da a dy <
asdudlutuaeunmulumsdunsigdiivwosaauiioziiuns lusunau 2-
4 < 3 a’,d [l . 2 o o
oxoglutarate ¥/ cosubstrates 11T ININTNIBY prohexadione (BX-112) ¥e1i1)se Towiilums
or o s o . 4 g ¢d < Ao
V8996193 UN1Z1912990D GA,-oxidase FuTwou lasinldounlas Ga,, 1ilu Ga, 1%

qw%ma%ﬁwm (Taiz and Zeiger, 2002)
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GGDP ——> ent-CDP —b ent-Kaurene —> ent-Kawenol —-> enl-Kaurenal

|

;;n E ;u OH ;u
Com HO CoH CO.H

ent-7a- ent-
GA-Aldehyde 4— Hydroxymemlc 4-— Kaurenoic

@9@%@@

;q

- -

GAyp =3 GAg GA4 (tioactive)
(open Iactone)
COMCOMH COMHCOH COMCOMH @
GAg —> GA, GAg —-> GA1 (bioacte)
(open Iadone)

\ co,
’”w;:@;., °"°, o
#5485 ¢

AN 3 ATTUIUMITUATISH FVLUBITAAY (Yamaguchi, 2008)



i/

aM5¥2a0M5193 A DIAVEINY (Plant Growth Retardants)
oA oy Y & A a g = v o
asnguil lulaadetuanluiyausssumna uaduasnuysddunsiznauun lay
= o J = A Y a a =
DoUUUNISMOUUF0s lwuNwie lgnemsinbas TunisszaanseigyanInuesny

a ' 4

' d"d a T AYe o @ < { o 3 @
msnquiiininuievatesia uansinduduaz ldiuuiniae ngquindudimsduasizy
U ) .
I, ﬂqsﬂmuﬂu (Onium Compounds)
E4
mmquﬁﬁwawﬁﬂﬁuﬂ Chlormequat chloride (Cycocel, CCC), mepiquat chloride,
AMO-1618, phosphon D 1@¥ piperidium bromide Aldiuuinfe Cycocel 101¥ mepiquat
v
chloride nalnusnvosmsinalfniervesarsngulotion Ao GUGININA Cyclization VD
v
< o a [ Yy a
geranylgeranyl pyrophosphate Tl Copallyl pyrophosphate MliiRamsiudamsasisduwe
a A A Yo U a = 9 3 a A 9 1 a o [}
130U ‘W“D"V]Ulﬂi‘Ufﬂiﬂ'c]iJI?JL‘L!EJiJ%3111]?1?]\3’duLlﬁZiUWuWﬁWEJ'JL‘U?Jﬂ’J'I‘iJﬂGI UIYIUIAT
1 =1 ° Y @ ' A 4? A 9 13 @ (Y Y a
ﬂquimuﬂumiwmﬁmmﬂxmmammu LWUNTTNULLAN usnﬂm"lmmim NITNULANDIVUNA

v
o o

Ay ~ 4 g =1 o 9)21’ ~ ' Yy A
iﬂﬂﬂWEﬁﬂWH‘VﬂU“ﬁQLﬂuNﬁmﬂﬂﬁiﬂkuﬂw m“lﬁwuwmmaﬂmsmﬂmaﬂm ﬁQNﬁGl?iW"h’L’dEJ

g o

3 ' o = & o
osas @13 ccc Famusarniinistaithnly enszaanisaieriias uenainiuaisle
= @ o Y a [ a :’ £ g v o YA @ 1 9
Weudai ldifamsazauvesans wu nsaezil 1w 1haa sududiildnesnuianumalA
18 Warsoun wazame, wil)

ARBUAION ﬁ%mﬁiymm [SO Ao 2-chloroethyltrimethylammonium
+ d' é I~ a a d' o @ a é c;d o
CICH,CH,N'(CH,), (mw# 4) Guilumsniugumsnsiy@ulanddgyatdanianiaissinan
o Yo o A ~ o A k
anolsage (Janiuludonasiinionnaslss CCC n5a Cycocel)(Startin er al, 1999) lay
1 ] o 1 o 4 a a o 1
Passam et al. (2008) WuIMsNuAaeiialenaas lsaunnzrananududu 500 Hadnsuse
ansaz aannuonvesdiugenendior lunuluszogwuud (rosette) uaaz lihwuduan
fuseaendadu lauazilamuanudutulllen 1,500 Taansureansaz laannueniiiu

FoaonuInngadinald llaaduanvesiugenenaodu 11820 dau Nadia e al. (2005) 7

' ' J A o o
Wy Msnuazsianasiinlenaan lsa nnnudududiilianugevesdu s nigricans

; ' a ; Y aadq y ) Ao quy a4 aa
Dinsm qammismmwau UﬂL’JuﬂiiM?ﬁﬂi“ﬁﬂ’ﬂﬂﬂlﬂ%ﬂﬁﬁﬁﬂﬂ%ﬂﬁ@mmﬂﬂ’ﬂﬂﬁﬂfrﬁ

U Q

AR
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CH,

CToE Ll (B b SRLF

Cl CH;

~ Y a =1 4
NN 4 TﬂiQﬁ’ﬂxﬁ’ﬂﬁlﬂﬂ‘l]’ﬁ)ﬂﬂﬁi]hﬂiﬂ% ﬂﬁ@uliﬂ

20 1FAun1n Ao ancymidol 1A flurprimidol AA INN15IAAYHATEIBULSN
v v
1 /=1 [ [ & (£ - . .
"IJENZTWSﬂQ?Juﬁ@ U843 Cytochrome P-450 ¥3AUANUNITINA oxidation YD kaurenoic acid Tu
@ da a q’: o @ '
M3 FAATIZHIVIWDIT A Y UBAINTUTITUAIUMTTUATIZN sterol LA Abscissic acid A28
v
U =} [P=) 1 @ o
msnauiiiinadiooun nie lulinoaenszuaums dunsIgnLTIvo Ny
3.ngulnsezlua (Triazoles)
1 dyd a a A 1 dyd' Yo @
asnguiidanuainsolumsszasnsnsyan Tnveanagaun asnguilnginiu
& 141 paclobutrazol, uniconazol, triapenthenol, BAS 111 uag LAB 150 978 @13 lnsoz loa
v
¥2a0n15105 YIAD Tnvo Ny 1AN150U9 microsomal oxidation U®9 kaurene, kaurenol 4@
& @ da
kaurenal mwgﬂm:é’uiﬂﬂ kaurene oxidase (cytochrome P-450 oxidase) lunsdunsizray
v v
a v v v @ @ o a ad
WBIsAaY UONIINUUGITUGTINISTUATIZH sterol aATUIR Abscissic acid LONAY 1AL TAA
a a a = o a o PRy [
paziini/sua e lalaiu Sadlaznumsmusuauaas Isilad lunsh 1asvars lnsoz Tua
1o da ' @ 4 = < Y 1w oA Y 1 aaa
HANUNTNA lABATIADMTTUATIZRUAUNDUANTDY WDTULHANI0UABUYNT o1
[ o A A Yo 1 =1 :’ [ o s &
Fuaszruas N ldsvas lasos leaznudennunssanniuazdamos lnoon laq aq
Vv 0 1
nmsFarhanunumudaeanunssavesmsngu lases laadwiaanmaiulsmansemy
a a a I'd
AINTIUVDIANILOUADOATUAUN (antioxidant) TuAUNS (Us150u1 nazame, wil)
w1 lnating lea ([(2R, 3R+2S, 3S)-1-(4-chloro-phenyl) 4,4-dimethyl-2-(1,2,4-triazol-1-
P [~ a a =) ad Y [
y-pentan-3-ol]) (MW 5) ua1sAIUAUMTRS AL InveInas asiiyen1ansiraeedig
' . . a a o 2 3
1%¥U Bonzi, Clipper, Cultar L& Parsley wilnadns lsaluanmwilnailundnuo ey
uazfivuialumnaminy 293.5 liganaounadi 165-166 VIR UFATHA UAIZHAINAIAIN
5 Yy v Y ' A = = s a '
50 par I AIToE 18 1Ypend1 6 1A LAZLDTTOTW (half life) TUAVDAVADVYUUIU 6-12
A A a ad dy Y Y Y a v A ~ Y
Ao Waaggaunsgaatsasi lddooun mslim Iaatma lwaduisaunsanee lvina

o ¥ ' A = a lj ' :l A
510 NEAAU BAZMIWNUNIL Y ﬂﬁLﬂﬁ@uWﬂJfNWﬂﬂﬁ‘m‘Vli"II“Ifa%8“11‘!1/11\31’]@1!11‘1_]1/161ULL§$



19

' v A ~ ' A =~ a A ~
a1 uave llndeunnianesvis msmasunvesni lnatimsi leavinsin leeaszindoun
U Y a Iy ¥ | a @ 3 T a
Tegrata wilpadini lwald ldwanuiyvaresia lages lUdudnmsassduweisagu
£ o Y a Y a o @ ' a Y
Fai Idaamsnsgmenunslusezihomnsnau Tl lumsnsymedaeniazig (M
y & =) o a a
1 7) Fsfinash Iianmsnsyau Tnvoaiy 14 (CI, 1984)
A 1 =) 1
%4 Tongumpai et al. (1997) W3 lFasmIaatimg lanunisly 1,000-2,000
a a o " a T I~ 1 q’;’ =) A :/I < L) v ' 4
Haansuaeans liztumswuasudsmsonaeasinauisadniiilnuziisesnaenla
£ @ 4 a a a ]
Faunaauazdar (2534) Anp1dninavesn lnadngiloa lasnisnuniely 700, 1,400
v Y Y v
ey 2,800 YaANSUABAAT WU 3 ASI UABLASINIIAY 10 U TUAUI WY1 NITHU
a a a o 1 a o vy Qy Ao d 3 o 1
wilaadansilaal,400 Hadnsuaeans M lvauauIiides duaniseonaonanaazn1snu
b4
w1lnatama Toa 1,400 ag 2,800 Haansudeans laewu 1 uaz 2 ase Milvdwiuaenda
a 1 el o a g o ' 4 @ ~ 0 [ 3
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