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3.3 na1uaGurLWd'lwfi chamber drzuind 300-350 PPFD lnul$ ~aan!d 

high intensity discharge lamp 400 watts 3.5 Amps E40 Type KRC400/Vh/960/E40 d ~ a  

Koiorarc 

3.4 nsadainifl6ai?u charcoal-filtered 
Y 

3.5 lfi$i~!&?urrfidrfluraai 12 ~u./?u 54  3 n4u r~az8u'uw'Ei~lal~u~fluraai 

8 ~u./?u bd 2 nfjuga n j u  40 ppb rm: 70 ppb lnu lbozne generator Model 02-3020 

r8urndrad~iwsirwijm~ia0a1Tu rm:"L ozone monitor No. 129 28 Technologies,lnc 

Model 202 ~uni~m~a~?vnrzn 'yna iur~~~uaad~uind~e~Tu"Lu~~~az  chamber 

C nis~n"umumu4'qn 
d u ," d 

1. niswnnmsozflzwl n is~nb~onwu?sl iaw sensitive bbaz resistance i a  
n"aT'ilTau (Screening) 

d 
1.1 6na~anGu@'iauiiiuau 24 Wvldd rwi=ru&~luj chamber mnauqu 

Wniw ainiPI 6au charcoal-filtered;CF fla~~ufiaundi 10 ppb) 

1.2 aaunfiuGiadiiaiq!h 8dniGadnrznid iiuau 144 nr:nid r r h r f l w  

ntjuna~qu 72 ns=nid rrazn~umnaad 72 ns:niq ( Gu$a:n= 6 ns:nid ; naunauqu3 

nr:ni~~~a:n4umnaad 3 nrzniq ) 
d 

1.3 naum 1 rf lwntjun~u~u4iuau 72 nsznid aidufi chamber diiainif l  

u~qm~~muiinisnau~uWniwniu~u charcoal-filtered;CF fla~~ufiaondl 10 ppb) 

4 1.4 ndu$ 2 r ~ u n ~ ~ m n a a d ~ ~ i T ~ a ~ a u  (Ozone treatment) iiuald 72 

nsznidaidhfi chamber $i inaiu~%u~uaa~n"ia I'illTu 70 ppb (Lyons et.al.1999) ,flu 

Lam1 2 &dm16 
d~ l d 3 

1.5 ~nwwanszmumrnnaum8dniG~un"ur~a:8dni~1~ 2 nju 

1.5.1 alnisuinL~udued~w"¶d!6 ( visible injury ) 

1.5.2 ~ l w ~ n r r f i d  ( biomass) 

1.5.3 f l l T L L W l f l Q  (tiller) 
a 4 

1.6 n ' m ~ e n G u ~ % i a $ i j o ~ n i ~ ~ ~ u ~ ~ i u  vlroun~snau~ua~~~0ian"ialalaw rm:: 

i in i rmau~ue~i iu iac i i~az 1 Wid$ 



d 
2.  ~ I S ' Y ~ ~ R Q S ~ U Z W ~  

~ ~ ~ ~ N ~ ¶ ~ ¶ ~ U ~ I ? V ~ F I R ~ U  
d 

2.1 lwi:~uin~id{~i9~1di1innis~nin~an~unimn~o~~:u~nl 'lu j chamber 

tldnisn?u?uaniwniuu charcoal-filtered:CF (fafaldfi~undi 10 ppb) 

2.2 ~def iu+ iqa iu i lu iau 2 ZY (miqds=uim 20 Tu) dinirrrun$iaa-d~n 

~unsznw ~ u i n  8 69 4iuqu 90 nrzniq nrzn1.w 2 6u 

2.3 ~~eidania:wid{~au 3 ndu 'ldu chamber ddn~iua+iu+iuroqffiq 

fefqund 40 ppb (Schraudner et a1.,1997) 70 ppb (Lyons et a1.,1998) LLW: charcoal- 

filtered;CF (faf~lld6a~n61 10 ppb) 

c: 2.4 tuawauaiy d A C (  23 ~ u i u  s u ~ i a f e f  8 i 9 f u - 3 1 ~ ~  (Maggs & Ashmor,1998) 
d ,  d 

qld"n-w:u:~?ain~nu~nu9 (120 Tu) 

2.5 ~n"u~edi~mius:u:laaiifiivlua dinismnae~fn~~1ifiui6~dnisdi~iu 
e - m-4 SOD fiulm91~4 H,O, LLa= Total ascorbate ' l ~ f i ~ 4 d g ~ t l f l i s  

3. n ~ ~ 3 ~ n n e s i i ~ a ~ e i 1 ~ 7 ~ f ~ ~ r l ~ p 1 ~ n i ~  
3.1 ~ I S ~ ~ A ~ Y ' ~ ? ~ ~ S S N V ~ S  Superoxide disrnutase ( SOD ) 

nir%nsiz%iil.ifi~i Worthing 4 -31 a ~9snfiiR'ryrm< Winterbourn ~ ~ n ~ : ( 1 9 7 5 )  

3.1.1 GIIYGI~~I~~I~~~ZE~ 0.1 n~u;i%i~nan I ~ U L ~ ~ ~ Q ~ ~ P I Q E I ~ ~  4 

~ I L L W ~ ~  capacity 101 g dfie Mettler Toledo unlfia:~8u~~4nufatAuurlaa~rlmGrl~rlaf 
10 LGUGU 

50 i jaZbai5 ( p ~  7.8) 2 i jat tns eirn:aiunsn~am~~u~~~edu~nms:a~~a8n (EDTA) 0.1 

i ja '3hai i  LLaZ 100 ~ d a f ~ ~ u 6 ~ 1 ~ 1 ~ n ~ ' i l ~ i ~ l d ' n f w ~ ~ ~ ~ a ~ w f s ~ a f ~ u  (polyvinylpyrolidone) 
" d 

3.1.2 GiI~l~au37hd 19,000 MY fnulainsaqdrja SORVALL tu 
d 

Biofuge stratos ~ a u ~ ~ a i  20 UIW dqm%iQ~ 4 e~ f i i raa~ iua  rnu~e~rvla91eied61uuuLwo 

ClZLi%nsl~$ 

3.1.3 0Ldneira=aiua~~u%iaonnnae~6~~ a1sa:alunmLan~u 

n u  ~mws:e:~a'inlulauilu6 (EDTNcyanide) 0.2 ijt~mr!rdlmruqLww~:fa&u 0.1 - -- uaaanskazeira=n7U f iedl4 5 PI ~lil'lu ependrop tupe 

3.1.4 dFuaira:aiuluwaenlddfiuiws~au 3.0 ijattnrhurlaarrlw 

11'dld.ilf (phosphate buffer) * 







7uniqwli1sma 

1. ~?lui.a$i~Gnds=u?zld 0.1 g uiu~lGa:r$flnn'yaisn=nifl extraction 
v d v  

buffer rd&ild centrifuge Tnula uwm SORVALL fu Biofuge Stratos $ 4 awlisana%fl$4 

10,000 Tau 

2. ?Yoldinisgnn#urraa Tmf l  UV-visible spectroscopy HACH fu DR 
d 

4000 i na iuu ia~nu  265 uiTurums 

fiorinr Dehydroascorbate (DHA) 

1. extract 4184fil~KaaLi?4 50 pl + t3ITn=nIfl assay buffer (pH 6.8) 

945~1 ?'oldiqnn$urraa (set sero bi?fl~~??arnifl Assay buffer (pH 6.8) riau~8uaisnznifl 

& d l 4  ) 

2. rzu ~ isn=ni f l  ascorbate oxidase $413 2 u14 indinisqnn#uaraa 

fiu1CU Ascorbic acid (AA) 

1. extract Ya4%3i~Ei?aeila 50 pl + P1lSn=nlU %3ITa=aIfl assay buffer( pH 

6.8 ) 945pl i m d i ~ n n ~ u r r m  ( set sero iaflsisn:niu assay buffer ( pH 6.8 ) fiaua?u 

fiisn=niflK~ariia ) 

2. ~8u£4isnzniu 100 rnM DTT +a~~ds=uim 15 161; ?idlni~qnn~u~a%34 

nis3wirnz4.u'mqa 

~ i%aqn f i u i nd  SOD, H20, rm= Total ascorbate u i ~ i n i s ~ ~ n s i z ~ m i a ~ ~ 8 ~ n f l  
d 

IfldsrmsudiPs~~d SPSS versionlO.0 r w a m n ~ a u n i n a i u r r m n ~ i a ~ 1 i a ~ ~ 8 a B i ~ ~ ~ ~ d i ~ ~  
d 

aaauin: treatment Tn01.G"sslail.r Duncan's new Multiple Range Test (DMRT) MT:L?U 

~ f l i i ~ y  00.5 (s=~una iu rd~ iu  955%) 
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