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The effects of various intensity of UV-B on barley seedling were investigated by PS |
and 1 activities and chlorophyll fluorescence. The inhibitory effect of UV-B radiation on
electron transport activity was increased as the intensity of UV-B irradiation was in-
creased. Especially, PS [ is more sensitive to UV-B radiation than PS [ is. By the ad-
dition of artificial electron donor, DPC, to the chloroplasts of the barley seedlings treated
with UV-B, the photoreduction of DCPIP was recovered by only 11% on electron tran-
sport activity. However, the activity of PS I was inhibited by 45% by the treatment with
UV-B, but recovered it only 11% by the addition of DPC. These suggest that other sites
besides the oxidation site of PS 1 may be affected more by UV-B irradiation. As the in-
tensity of UV-B was increased, Fo was increased while Fv was decreased, and thus Fv/
Fm was decreased. This means that photochemical efficiency was reduced. With this
parameters, it might be that UV-B radiation affected adversely to around PS 1.
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UV-Cx A ZEHd 9l 28] ax}4do g &
F8l7] diEo] AF el =23t e
= EA3A ger. drHe =, 280-
320nme] ¥4 WYY E sIX & UV-Be A F
Edd =g 53], A5 o2& Fx7)
Zradol uie} o] 2MEY oo AP} F
ZhEl L 9l7] dFel WY F UV-B 492 3
< B2 $5& ¥3 g/tiMcFariand and
Kaye, 1992). 320-400nm¢<] #H$2 Y9 E 7}
A& UV-Ax &4 o&A agdslx] ¢
uFel] £F32] Ao o) ofgkg x| ¢
3 AT EHo| EZ¥r}(Stapleton, 1992).
UV-B BAl= & gl oA B4 o 1.5%
& A#}A]3}#] 7HFrederick et al., 1989) &%
zh, A%, 3, 7)o 8=, A5y &
T & g2 89le) wel 2 ofe] sty
24> 9Jr}. Murali®} Teramura(1985)= 7] 2.
doz Q3] 434 o2& Fx7F 1% A
3l A F FHo| =F3le UV-B HAilgo]
2%y F7lse] Aol e we AEe #
g JgS vIgw EyFg. UV-Be
DNA, @§Al, F3ra] q4of Hadd w4
(quinone) 2 djof3t A A B9 W F4%
o F¥g-& wHA AAZ, AFE P2 U
2 £33 AEE AZA7 2, ANA QepA ] o)
A FF 7 A A4 #HEAc
(Yuichi et al., 1993; Melis et al.,, 1992). =
g UV-B EALE Q&iA fAFH= WStz
A 2pA, 3 welge] A, B9 W
3, FElZ9 g2zxA W3} Fgfdkxol=
Fe F7F 5ol sledl, ¢1E& DNAY &4,
A F§AY &4 whEs), dwAe
7 B 3eFe BFAd r]alicH(Stapleton,
1992). ¢1¢} & wd A Fd g &4 Fa
A UV-B= 2 ¢4 & A sidcHSisson,
1981). Jutx o Alge] AjJA A Fol
AE UV-Bell 7V #1243 #9+ 34 1=
2 R 2= 3 glA=HTevini and Pfister,
1985) &g ¥4 FH o daire A=
A3t A7t gl

E dFdxE UV-B7E 93419 Ao 1]
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2.1 ¥ A%

HAET FEANZZ2AA 2P ug
{Hordeum vulgare L. cv. Olbori) £2}& £§
o AAE F vermicullites] I F sl 2%
£ 22+2TC, AUEEE 70+5%2 o] 100
pmol - m?s?9] oA 7Y 7 wa] §4
& AYARZ o) 43t SAde A o

L B 1 cm AASZ G F 2 ecm o)
B #ebA ALg-ss .

2.2 UV-B A2

UV-B (Ultraviolet radiation : 280-320
nm)7b JEA 9 FPA A6 vl %L
dolr ] & Hejde] 0.1, 0.2 ¥ 04 W
m*¢] UV-BE %3 kx| 647 54 =
Al e, 282 UV-B A% o= of 3
¥ dolr7] §)sld UV-B Mg + 7zt o
I gtellA 2447 FF 4542 ¥FL 243
dtt. UV-B #¥& 15W-BLE-1IT
158(SPECTRONICS CORP, Westburg, New
York) UV-B lamp& A}4-3l4c}. UV-B Az
2 %3l A EAAA(KGW-1400-S1)el| 4] 3}
don £X+= 22+2C, AdEFEE 70+5%
2 sk

2.3 94FA4 &

Obokata(1987)2] W& wWysle Y243t
Z2H5+2 AHE 22Y 1 gab STN buffer
(pH 8.0, 0.4 M sucrose, 0.05 M Tris, 0.01
M NaCl) 10 mlE 74|71 2tapapute]] dof
Al mhsfate 279 Az=2 S8l o] o
Foi-& 300 gollA 187t YA RSl AL
< Welzm AAHE oA 600 gollA 1087
A E2% F AAEo STN buffer (pH 7.8)
10 mlg ¥£5F3« =g F 1,000 golA
1087 A Eshc. 2 € 2234 L 0-
4T A Wit

2.4 AAAE B4 &4

B A I3 A 18 AxAG FA
< Clark¥ 9| AadFE o] 43t 20T A
747y A RARI Args 238 @



UV-B7} H¥.2|(Hordeum vulgare L)% 9] 384 Ax}zA el v o33

AT AAAdd A4S 50 mM Hepes buff-
er (pH 7.8, 100 mM sucrose, 2 mM MgCl
2» 10 mM NaCli¢} 2 mM methyl-viologen,
2 mM NaN,, 1 pM DCMU, 0.1 mM DCPIP,
5 mM ascorbate-Na, 2 mM NH,CI, 25 pg/
ml 4547} T g Po Ar 22T
5 233l cHAtal et al., 1991). A 119
A2 G &4 50 mM Hepes buffer (pH
7.8)¢} 0.5 mM p-phenylenediamine, 2
mM K;[Fe(CN)], 0.05% BSA, 2 mM NH,CI,
50 pg/mle] gE27F ¢ Qo Al
29 wA=ks 2439 oo (Critchley,
1981), =3 DCPIP #3H4d-go % A I
2] ¥4 248 50 mM Hepes buffer (pH 7.
8)2} 30 pM DCPIP, 10 pg/mLe & 47}
Zg wgAez 20 2AHs
(Terashima et al.,, 1989). A 1II Az} 3o
Aol DPCE Vernoni} Show(1969)7} Al-&
T g adstes] wgde HF Fr& 0.
15 mMe¢} ST & 3t olw) JE4 ¥
< Arnon(1949)2] W] aiel 80% a-
cetone® 2 652 nmolA A =49 gk
€ A3

25 &% 3} 24

qdE4 a yP 248 PAM (Walz Co.)&
o] &3t 29, intact¥ U& 2087 ¢A$-A
71 5 0.3%x0.9 cm =7] %] sample hold& %
& 2A3H1.6 kHz= W3y o4y 4434 0.
1 pmol - m”s")}& ZAbste} Fo(%A I 9 ub
LFAle] 25 2ol W ¥yhE T,
¥ 333,000 pmol - m?s")g& A F Fm
(G3A 1 9 Wb-g-FAe] BF 8 Az} £45
quinoneo] $HH3] F Alefol] & ] ¥
3E 2 FA I 844 ARE o438
vt Fm-Fool 23 Fv& {34 Fv/Fo H|
£ 3l v w ¥4 3}l HDriesenaar et al.,
1994).

¥y &g AFE T3] Al LA
9] actinic light(1,330 pmol - m>s™)& ZA}
A A E3lFS 20 F71E 127} pulse A
g3lgdrt. 3¥3 A3 Al Oxboroughs}
Horton(1988)2] H}Yel| w2} gP (photochemical
quenching), gNP (nonphotochemical quenching),

gR (fluorescence quenching that is not
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Fig. 1. Effects of the various intensity of
UV-B on PS [ electron transport
activity of the chloroplasts iso-
lated from barley leaves. The
value corresponding to 100% was
270 pmole O, - mg Chl' - h'.

reversed by DCMU) 18] 1 qE (energy-de-
pendent fluorescence quenching)g& 73}4

o},

3. Ax % 33
3.1 FA 134 H3}
UV-B7} A [ ZA 6 vlx& od 88 oo}

B7] 9sle HeElddl UV-BE A7|HZ A
S of FA [o & HAAGT Ao W
#he Fig. 15 2ch. 37 19 ¥4& UV-B9
A7)l wet mag FAE R 4, 04
W m?e] UV-B Ag|79 34 19 &4L o
ZF-ol vl 23% A JAF B} oA
Teramura<} Sullivan(1994)% PAR
(photosynthetically active radiation)e] ¢l
ZA3 A ¥& UV-B Eild &5 37
19] FAo] ZHAE 4 dvtx B3 A} A
et aeg B A BA 1 4e)
UV-B 2412 Q1§ 23% 34 AL w7 o)

£ ZA3A =& UV-B Babedl x&5¢]
7] W& Ao Yzhde.
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Fig. 2+ HeYd UV-BE A7|¥E=2 A
F FE2E EAE ARG E AT
o BA 1T AL Jebd Aeld. A=
UV-B&] A7) ule} 3A 18] &Ade] 7HA3]
e 0.4 W m?9 UV-BlA dxFB8d}
45%2] QAS ¥t 0.4 W m?e UV-B A
gz FA 18 dx27 EBe} 23% 7Has
slo} FA I BAL 45%2] AAS Rl
m2 UV-B HelZ alsf A 17} @o]
e W Aoz AL, o AFE
Teramura$} Sullivan(1994)c] UV-B EA}Z2
s HA 1 gAxEche FA 1 Aol A
A Z2sdctE AR dx)de, 283 25
& A1FA] =M UV-BE A7HEE Ay
¥ DCPIP #3U-§=2 J4 [19 "AAAE &
A& 243 Ad UV-B7} 34 I 27tst
A 24%cty B13 Tevini®} Pfister(1985)
2} Asle} A8t

3.3 A 1 A ulxE o 71A] o] 23}
BSA¢} 4%

0.4 W m?¢] UV-BE 6417 < 8§}

F JEAE Feistd FA 19 ARFAA
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Fig. 2. Effects of the various intensity of
UV-B on PST electron transport
activity of the chloroplasts iso-
lated from barley leaves. The
value corresponding to 100% was
125 pmole O, - mg Chl' - h™'.
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3}g tHTable 1). tHZF¢] DPCE *7}
PA 1 BAo] o 9% F713F A v)
W m?’¢] UV-B x|g]Fe DPCE 37}
= 55%0l|A] 75%2 3| B=o] Az
oF 11%7} 3 E5S B 4 st o)A
-B A2l2 s BA 19 Asty-9rt 94
A= g wedicl. aels] UV-Br} 34 1
3t 29 2 233 71T PIAE 9% A
olx7] ¢35y Mn*, Ca*, Mg”s} BSAE 0.4
W m?¢e] UV-B He]tel Hristed A 1 &
A& 2AslgdctHTable 1). Mn™'e} A $+&

ZFA Al AL e oy Aol
£ 37t gt o] A3 Mn™e) A4 E Q)
& FA 1 A3Rerl BRAEUE o 9
Hox Mn*'& AHrlstd FAdo) BT &
7§ Rashid 5(1991)2 ¥ 39} g},
Renger $(1989)2 Al 2x¢] A 1 = IH
2 A7 e AH UV-BE HeElslug A4 o
A SYo] A3 A" A Sl Mn™ §F
o] ity Rusgct 2ejnE o] A}
£ UV-B A=z Qs Mn*7} 18 7179
gl A 2 R PEHAY 24=HA] GRS
vebdich. Mgie diz7e AT F chell4
Aol W3y gdet. 2 Fo] Ca™& 7Y
S o A 1 84l & 1% F713E Al vl
UV-B A2 T Ca*& 3H718& dv &4
55%0d| 4 69% 2 3 &=t Miyaost Mu-
rata(1984)= NaCl A8} 2 913 24 KDa ¥
o] AAIHS A4 10 mMe] Ca*g A7}
s Aba 44 el EIdy Hasgd
t}. webx Mn™g ol s 3E8HR ggd
A 1 Aol e AR Ca™el o3
3835 e Cca’o] UV-BR Q3 €A% B8
3 7176l B SRS A sr] g
Aoz Azsch £ G234 defe| oS
1A 3} X 7] = BSAS UV-B A Fd F713S
gl FA I ¥Ae] 68%Z 3] H=c)
UV-B Az o oA 34 1 @A)
DPCE AHslslER oF 11%, Ca* #7182 o
13% 3% A3E Jeplloenz o5& 34
e Asire) & 233 7|77 &4 AE
vl 22y 0.4 W m?9 UV-B A+
oA A 1 8Ae] 45%] AAE vfepd @
o DPC H7}2 ¢F 11%% 3BEgevns 3
A I A3HR9] olgjilx 4 3A Fd=
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UV-B7} R.2](Hordeum vulgare L.)% 2] 334 AAALe nlx& o3

Table 1. Effects of DPC, Mn*, Ca®, and BSA on the DCPIP photoreduction activity of
chloroplasts of barley leaves exposed to 0.4 W m? UV-B radiation for 6 hours

DCPIP photoreduction (#mole - mg chl' - h™")

Addition Control (%) UV-B treatment (%)
None 75 (100) 41 (55)
DPC 82 (109) 56 (75)
Mn?" (1xM) 67 (89) 42 (56)
Ca®" (10mM) 76 (101) 52 (69)
Mg”* (10mM) 77 (103) 45 (60)
BSA (0.05%) 80 (107) 51 (68)

Ca?’, CaCly: Mn?*, MnClz: Mg?*, MgCl,

Table 2. Chlorophyll fluorescence characteristics of barley leaves exposed to the various
intensity of UV-B radiation for 6 hours

UV-B Intensity

Fluorescence parameters (relative units)

(Wm? Fo Fm Fv Fv/Fm (%)
Control 1.46 7.30 5.84 0.80 (100)
0.1 1.53 6.65 5.12 0.77 ( 96)
0.2 1.59 6.36 4.77 0.75 ( 94)
0.4 1.70 5.87 4.17 0.71 ( 89)

& F AU aEEE 434 Y3
sted o A §-9€ Welaat P

4

e
EX

3.4 Q54 ¥Fo v|A= JF

Yy W uix|e o3 AriE JEA& X
Z7F AT Y &L A2 =2 UM AL
2 AR E AR Z5, 1 932 ¥3
A «7]" HAr} vl 2 = EelrpH A
Fd 4 duxE A GE3te & Heolo
{Bolhr-Nordenkampf and quist, 1993). 3
< ¥ BAHS By Wi, FEEAH 2
detFol=wte ouix] AR/AA7AE {4
VA & #1k ope, mi$ wztElw Tk E
A &Y 5 e AR A 9 FX
W7l del %, F 59 F8 AEH2F0)
Al E Ao vl G AT Wel o8
3 glcHFalk et al., 1992). 34 1) &3
© UV-BY| Eol|q d3-& 2437 H8 %
FAE FY35e FU¢ 4234244 WEHE
yFe A3 AL A =g ¥P
< A 124 vaEy, 34 19 g5
Ao 2 of7}2Hexciton)2] Holz} dejrtr] A
o A 1 dede] e 954 a Ex4]
WEE s YFE ohve} BA 19 fYPY
Aol sl Qa8 AR Al E & 4§ sl
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gl A 1 FHAAN dojvts W3 E =1l
Z8tA A% 4 9 tHChun et al, 1993).
Table 2+ UV-BE A=|g wade F¢A 7]
T2 HIE &3] dollir] st Aol
dE52 ¥FE fr=std 3y} parametersS
A4 A& ebd Aol Foe E€ <A
7 BA T ubg FAIL R olFEyl A BA 1
gelte] £ 24 a BAE] Wil ¥F
22 QU 93 A} Aelel l& AEY o
T F3AFE 2AF 2N Jepdth. FmS %
3t4& AR 2N Qurt SHH BY Ae e
A€ W vehte Y¥Poln, Fve Qa8 #U
AAkzhge] zolol o3 PAHEHE WFo 2 B
A 18 oz Adgolyt B33 ulge 4
A Axe uet 3y AHd(Bolhr-Nor-
denkampf and quist, 1993). Table 244} &
o, Fo gt& UV-B Al7lel we} gjz7uc 4
43 F7}s}7] AAtsted 0.4 W m™*9) Az
AAe 2Tl vl 16%y Zrhglon,
Fm 3= 83 228k Fms} Fod] #o] 3k
Q) Fv& UV-B 0.4 W m? 58] oA 29%.}
2. ol UV-BE Astd Fgkol
ZFolalckE o]l A9 B wE(Strid et al., 1990;
Melis et al.,, 1992; Larkum and Wood,
1993; Teramura and Sullivan, 1994)2 x|
ek EF olVAZE FA 0 telvdel] 23
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Table 3. Reversal of UV-B effect on the Chlorophyll fluorescence. Barley leaves exposed
to 0.2 W m? UV-B radiation for 6 hours at supplementary light (PAR; 100

pmol - m?s™?) or dark. Recovery time was 24 hours at PAR(100 pmol - m™s™) or

dark

UvV-B Supplementaryl R . i Fluorescence parameters (relative units)

Treatment  ight (PAR) ecovery 1me§ 0 Fv Fm Fv/Fm (%)

- - Light (6 h) 1.46 5.84 7.30 0.80 (100)
............. T Dark (6 R) 0150 6.00 7.50  0.80 (100)

6 h 6 h - 1.67 4.30 5.97 0.72 ( 90)
,,,,,,,,,, 6 T T L0 4T 5,87 071 (89)

6 h 6 h Light (24 h) | 1.95 3.96 5.91 0.67 ( 84)
,,,,,,,,,, 6h ... 6h Dark(24h) ' 190 443 633  070(88)

6 h - Light (24 h) :  2.00 3.13 5.13 0.61 ( 76)

6 h - Dark (24 h) | 1.96 3.64 5.60 0.65 ( 81)

85 F JA 1 w5 FHE AdsHo 3
33 uhgol o]&5= &S 9 v|(Kitajima
and Butler, 1975)3}+ Fv/Fm g2 A3
UV-BE] Al7]17} $713tel we} A A ghasie]
t}. 0.1 W m?Y UV-B AgFd e d =T
of wia] F33t A go] 4% A% Fidge
v, 0.2 W m?>2] UV-B Xg]FE 6%, 0.4 W
m?2] UV-B 2T+ 11% F23813dch oj9
2L #4442 UV-B #zle 23 For} #7138
3, Fve ZtA37] d-Zole}. Forl S713 A
< ey dE4A FA 1 g FALE
iz} AgEE A2 F o 2YJt &4
o], Hb§- FALE 8 A de] a2
A dHE wbol 1 oR| 7} JE oA 3F
22 42sgr] et =3 Fvel 7has
Fv/Fme| Zta-& <ty 226 FA 1
ke o2 Ut AdEe AR Fo
e B8 717 99 &Afoly ukg F4
971 EAEHAr] gEd Rz FAHE
4 gic}h. ebA 0.4 W m?e] UV-B # 2] 7o
DPCE 73t ¥ DCPIP J348-¢ &34
+ of AxAG GAo] oF 11%%¢ 3EH A
(Table 1)2.2 Ho} 33A I uk-& 24 397}
F2 gakdde AL 4 5 Uk

Table 3> UV-B #&A] w7339 f,5
a g AxpAG YA g3 HBAY o
o obe] g JEA P A Yo}
B3kl 100pmol - m?s ' (PAR)S] w7 Ze] g
< 99} ¢l W 0.4 Wm?9 UV-BE 647+
A F Hzpddo] A wejo )
N8 AZE7) S5t UV-BE A v

LA AA £2(100pmol - m?s?e] FxA)
of BAAA 2447 F HAHG A& A
A JE A P o8 FAa}sletHTable 3). of
Z272 75 2447 ¢ gl F F 243
B2 Fo%} Fmeo] A& £715 g oy Fv/
Fm2] v ¥37} gigich. UV-B xe|A] w7
Fo] ¢1& drt glg o For U Fvs}
Fm 283 Fv/Fm& o] Ao sx)4 =24
Elytc}. o]z 22 Heo} PARS UV-BE 3
AEY &4 Edde AL 4 & Yk
Teramura$} Sullivan(1994)% UV-B EAa}l3
¢ld PAR (photosynthetically active ra-
diation)o] §l& ZA38ld4] ¥-L UV-B BA}o
XEEE FA 198 840 4" + QUdn
B 7319 7, Adamse and Britz(1992)= &
PAR 3ldj4 UV-BE QU 4 &9 &Abe] Fof
£, Strid $(1990)% ¥£& PARs}A] UV-
B} 23=d F38 oIS FrF oHA
YFo] FAle 432 UV-B2 A% &4
£ 2d Uz pafch Zehd ogA W
o] A &2] UV-B EAlo] gt aldAdol d3kg
v A A AY 42A 8t gl

UV-BE A ¥2E %(100pmolm™ s'9]
B2 GxAd 2447 F F A} 945
2 Yy3pHsle UV-BE A3 AF R} Fos
Z7}9} Fv$} Fm 18]3% Fv/Fmo| 34 E
g3 ¥ 4 gl 2l 247 384 o
ZA T+ A B} 26 F+= Aol Forl
=9tew Fve} Fm 18] Fv/Fme uj&= 7}
Z3tlch. 2222 UV-B HE|§F 24 (PAR)
o Fr2 g2 F& A 2 ez
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UV-B7} ®.2|{(Hordeum vulgare L.)32] J34 AxA Dol ulx& g2

AAADAS} 49 &+ ok

WA%o] ¢ @ UV-BE Ay ¥ 3z
A 2447 HBAZE o 53] Fvr} 43%
o 4% 2o Fve) 24 4ag oluy)
s18l Fos) %7} w9} Fme) 7tz #] 8 A4bs)
E A3, FmE 30% #4393, Fox 37%
Z7}% 22 veht Fme) 3taxche Fool
2712 Q8 Fw} taw e s vehgd o
A #stet 8¢ Jebile Fv/Fm vzt @
o}l A& Fos] 27} dlo] o $A3tA 2
3= o2 Mol UV-B At et 9
Sael ¥4HeR Qe FoEe AL ¢ 4
qdch. 2#Y 4846 UV-B7} vlxe o
AAUEE dolur] SlaAE 23 Aol
Saslelol ¥ Ao Ardch

slsh 2e A%E ¥ W UV-BZ U3 B
¢ &4 UV-B A2} 434 UV-B A3 ¥
AZko] ZsHeol Wk Fos) 7} Fvej 7t
A% Bl dae dehimA Al 3
Bo] o] fo}xx) ghieche Mol UV-BZ 4
B Ao &4 AmFelety ¥ 4 gt

3.5 ¥PAE 8909 ¥4

UV-BE #2]§ He|de actinic beam(l,
330 pmol - m?s") & AgeTH FPAL 5
g3l T WEEHE A FFrd g4
% B2 YyFagded qPe} wigsigty ¥
Hadael gNP, 283 w3 st
%3 qRI} VX & YFaHal gEel
8 ZAlstgdcHTable 4). 982 ¥3e& =
A F 72 ERdo qPe 7] AHE #
Aoz ol gl FYPAAE /H&HATI B
2 ¥Ysgo] AdEE Zoly, gNPE o8] 717
v 33l WA Ze o8 7]t &
Al 22 ¥go] AdEE AL T
(Horton and Hague, 1988). qP+ {4 &4 3

G Fol FAY ubgol 93] AdHE AR
A, Qa8 A3} AHe)E ubed gk} (Balhr-Nor-
denkampf and quist, 1993). UV-B2] A7]|7}
F7VE5E qPE HAAHOE A dzp
of ¥l3] 0.4 W m?9 UV-B AT &
19% 743ttt Table 494 Vel uls} 2
o], thZ T2 A% Q.8 A3t &) 70% 2 &
4= gle}. o]el] uls) 0.4 W m>e] UV-B X+
A= Qa2 A3tEo] 57%01E2 Q.9 s
&o] txFo |3 183% HE Frhsigc.
UV-B A2]e] 2|§ qPY Aixve BF B4 1
2] 8-l Q.9 BAAe Y Z71E 9y
Qa o1 F9] A} Fo] A&HA o] Fojxz] &
sle2 Q] A4EsE AE AL Jehd.

gNP= t}ofdt u]333tsbaq] wAHY S 9
3 «7] Aeist BAHEE 3o awEE
A& Ly} o] vlF3 Q) YyPirde o
2 717 8AER FAHY ded A FH
7Zlo] gEe|t}. Table 494 ¥ Eo] gNPe} qR
& UV-B 9 A|7]dl wie} A vstz| 2 zH43}
= A2 veiyd. o] UV-Be)| x&5"
v 33tEA ]l a9l oM E B Fo] o] &
HE A &S ofe g}

qE<= W33 ¥F4E FelA JAA T+
Yo ¥4 # delFol= W7 A4
312 AdA frese s deFolg g
7Y22] & ApHd 93] e oux] o&H
9l Pl Ruban et al., 1994; Noctor
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Table 4. Fluorescence quenching coefficients of barley leaves exposed to the vatious in-
tensity of UV-B radiation for 6 hours

UV-B Intensity

Fluorescence parameters (relative units)

(Wm? aP aNP aR aE
Control 0.70 0.65 0.45 0.59
0.1 0.68 0.63 0.44 0.57
0.2 0.64 0.64 0.43 0.54
0.4 0.57 0.60 0.41 0.49
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