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Yuko OnasHr* and Toru SuimMoMURA* : Induction of Necrotic Lesions by Ultraviolet
Irradiation on Leaves Systemically Infected with Tobacco Mosaic Virus

Abstract

It was reported that leaves from hosts which normally become systemically infected
with tobacco mosaic virus (TMV) developed necrotic lesions if they were treated with
actinomycin D. ‘

The present report describes that ultraviolet light (UV) irradiation induced ne-
crotic lesions on both systemic and local lesion hosts systemically infected with TMV,
When leaves of N. glutinosa, Xanthi-nc, or Samsun NN tobacco, inoculated with TMV
and incubated at 30C under continuous illumination of 6,000 lux, were irradiated with
UV on the upper leaf surface and incubated at light intensities below 200 lux, necrotic
lesions appeared on the treated leaves. However, no lesions appeared on the treated
leaves when UV irradiated leaves were incubated at 6,000 lux. Similar necrotic
lesions appeared on TMV-infected leaves of the systemic hosts, Xanthi or Samsun
tobacco, by UV irradiation. It was also found that water-soaked lesions developed
on the leaves of both kinds of hosts systemically infected with TMV when they were
incubated at 30C for more than 10 hr in complete darkness, even if infected leaves
were not irradiated with UV.

It was apparent that either of treatments of UV irradiation, dark incubation, and
actinomycin D which were able to induce necrotic lesions on the leaves systemically
infected with TMYV, inhibited nucleic acid and protein syntheses more effectively in
the cytoplasmic ribosomal fraction of the infected leaves than that in TMV fraction.
In the case of UV irradiation followed by incubation at 6,000 lux, and of treatments
of formycin B, blasticidin S, and rifampicin all of which were not able to induce ne-
crotic lesions, nucleic acid and protein syntheses were inhibited at the same rate in both
TMYV and ribosomal fractions. The nature of induction of necrotic lesions on leaves
systemically infected with TMV by the various treatments is discussed.

(Received January 16, 1979)
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RABET 305, BRIETIZ TMV OIS %
DEBLEZ TULUAREIRIEEOHZ L
EINTOEYED, —7, KA (UV) BH»xz
aZe b5 R MO EAAREELS HET S,
TMV OEICIIDFORBEEZEZ RN EHRES
NTELH®, ZNdHD AT UV BT 2va2Eic
AMD ICflF- 2 B2 BTTREMED D B0 DL OB
Mo, EHELT TMV IC LSRG Ui @8 EEEE
LR RMET O UV BE AT T A,
AMD % CMAs 2B LEAERLL, B IEC
BRI O BB MBER INDT, UTiceh
B DRERICOVTHET %,

EBMEBSLUAR
WHEIL IR TMV O &8 BRELELT

Nicotiana tabacum cv. Xanthi & N. fabacum cv.
Samsun %, JHEREILEEE LT N. glutinosa -
N. tabacum cv. Xanthi-nc 2F i, WIFN
SEERN2.50 ABMBRECAE Sk, THELY
BL, 3~4HBRICHESCERLUI LA Ex B
72o TMV [3EEZRHE OM HOMLEEZRY, 258
BYEEIIE 1-5pg/ml, [RHEFREGLREEICIE 10pg/ml
AR Lo

HIMFEEZOMOMESE  WIFhoOBAD,
A B R T CIIEICEER23—26CIc2—3H,
YR CIIEREHR30CI I —2 AfE - 72D b,
RBEAYD & - TR L o MELDMEB J UMK
EL TS IS WVR D 23—25C F 721330C D—ERE T
it - 7o BABRBHOBEEL, W0 & - EEED
ML TV IE T - b D& BAISRK, 0%t
LM & UCFE I, 15WORELT GEZ
GL-15, 2537A) < & L D30cm O kNS —iEks
M UV 24 Uic. WEIERZT NV IEEED B
DHLEMNBPT 7 A F v 7 FERNOE - 72 Ff&_Fickh
», —ERECRWTICES, 1 0%EILREE
BT, BMEOEAEL, Y1D&- Fe R DL
T T AT I ERICHD, TNET VI TREICH
> 7D b —EREI—EMR - oo T OXPHEIEZR
UL ABITHD TV IETH S ¢ £73< 6,000 lux @
B TiCES, WRE Lo HEHMBEDIEAZ, =R
Do H I ABRAD—EBDEHETLICRbHEOD
BREICHY, 6,000 lux © BT T —EREIC
b, 1 HHBBEREREEE L,

EOREAES TOERLENDO L DAHZDORE
N. glutinosa DIEIC TMV A HERE£30C T30

Hotedb, BEELYD LD, chihdiEEL.6cm
@ disk 188 (4:44E0.98) %5 Bkt chi 4
ml OFEFK A ETEILlem D2 b Y [IiC 6 B L
7edbH, UV BT disk OFE»S UV % 54
TORE L, DT hE2 YV IMAD H-v ) O v
(2 pci/ml) &14C-n 4 vy (0.2 pci/ml) Z2ateik
4ml L foo BEMUFLTE, disk %<+ ) MAO
KIC 6 RIS L 72D B 3H & 14C E 4t i a AN
MO NYMIZE L, chax T IETH - 7o FH
ML, disk &<+ Y) MAOHEHE & JRIC 6 I
MiZELIcDb, choDEFOMIC 3H & 4C %25
CWICBE LA e WFNomMIS disk [38EERH
T (sEmAipk <) 30CICI8EMIRE B, ARD OF
HRICEE U LI T O ETHRERESZ R L.
Disk % 500ml QBB BIC AN, HEEELISAS
TERL0ABED, 3K E PR T &4.0ml QR
W (0.5MEFEE, 1mMiE{t</"%v oA, 4mMxu
AT bL&)—o, 25mM Y = -IER BER, pH
7.8) LEHICHERPTER (4CT) Lo BRI
317,000 X g TI54EL L, %O _LEE%E X 510140,
000 X g TWHELL, ZOWBEEB, HEHIE
3mM /L =/ % v w Ak 10mM ) 2-EEEE 4
pH7.8 DIEE ML THEYY, 1.5ml OE UBEE K ICT AE
Utco &%10—385% (W/Vv) DM OEREEE
B 7 LD, HIRPS-250— & —ARLT 23,000
rpm T5 B ELL, 47 0F . —TRVYTITL
ml O L, &ESO 260nmic i 3 BOEEE 23
E Lo DEREHES LD 0.5ml §° 05 O/NRERE
KB L, &41c100ugDAMmET IV 773 VENAZ D
B, BKIEEEDSS BITIE B X D ITH20% TCA IKik%E
Mm%, 0 Ciz30k\ 7z TCA RARS> %24 VT 5
v 7 4wz — (Milipore, HA &, FLiX 0.45p) ICHE
BU, chiDED5 %W TCARKT2E, Hick
KEZ ) —WCLEREF LI COT4NVE—%HF
ANA TV TO60CTRREL, 10ml D bz vyy v
FV—R2—RNAT, R YFL—vavhovE
— (Aloka, LSC-502%) ZMAW\WT*H & *CO &
WE kT2 OBANEHEZRIE L 7.

X B K R

1. BIMNGREHC K DETEHOFE  ERMER
DIDICHETS UV RS ORI, ERICHVHEY
OFEE, BHICL-TERD, AUEHTLERFTE
15 5720 N. glutinosa 5 X% Xanthi £,xaTO
HoAa 1 R Lieds, N. glutinosa 3155001



Ann. Phytopath. Soc. Japan 45 (2). April, 1979 249
Table 1. Induction of necrotic lesions by UV irradiation on leaves systemically
infected with TMV at 30C®
Temperature uv Injury Lesion
Plants irradiation on
© (min) leaves® formation®
4 — -
6 - +
N. glutinosa 30 10 — ++
15 + ++
20 ++ ++
5 — -
Xanthi 10 — —+
anthi 25
tobacco 15 — +
20 + +
a) Leaves of N. glutinosa or Xanthi tobacco were inoculated with TMV (10pg/ml) and the
plants were incubated at 30C (N. glutinosa) or 25C (Xanthi tobacco) under continuous
light of 6,000 lux. Two days after the inoculation, the inoculated leaves were detached
and irradiated with UV. Then, the leaves were placed on moist filter paper in covered
plastic vesseles and incubated at 30C or 25C for more 1 day under continuous light of 200
lux.
b) —:No injury observed +~+ 4+ :Injury observed
¢) —:No lesions appeared +~+ -+ :Lesions appeared

REd 3 LEICEESEBDT, 1000RHIEYT
% 7o Xanthi #Z,xa TR, BEICXBZEESHIC
WA, 10O TIREBEROER S DIt
DT, 15HDREHBNETH - e REDOIEHIC—TE
HRIRAT L 2B eI, BV TR UVISE T 3%
EREL TEREAPT L, BEYMRIEESEND
TS ERR AR IS eHicid, Z20hE04S
OEMEROBEELZ LI TH T ZDT EE, B
O L 38 & OB%% N. glutinosa i\t D\ T
FRIE2EZOERDPL BRSNS, UV HEHic K
DIERRE N7 EFBEITHEE Y Y 7R T, AMD Kk D
FHMINFERE ST (B1). HiRW 24t
LB UV B TR SN 288z, £0) v
ORI ET 2 EANRH D, i UV RS
BT, OB TRALNE P T T, B
Bt UV 2RE LcEICR S, RBHER TI2E
HONIED - 20

UV Bk, MEENSSINZBIHO®BICE
ThH BRHERESE L £ 5% N. glutinosa
DOPRRIZEIC TMV 2B LU T30CIK2HES, UV %
102BHL, —ERETIC1L BBV E X IERSN
LB TOL>TH %, 100 I X0 200 lux @
IBRE TG RS N SREHEE 80 T - 7028,
3,000lux N CEME O REH L&D, 6,000~10,000

Table 2.

Effect of leaf age on the induct-

ion of necrotic lesions by UV
irradiation on N. glutinosa leaves
systemically infected with TMV

at 30C»

Leaves used® Injury® Lesion®
for treatment on leaves formation
1 ++ -

2 + +
3 — ++
4 - ++
5 - +
6 — +

a) Leaves of N. glutinosa were inoculated
with TMV (10pg/ml) and the plants were
incubated at 30C under continuous light
of 6,000 lux. Two days after inoculation,
the inoculated leaves having various
ages were detached, irradiated with UV,
and incubated as shown in Table 1.

b, c) See legend in Table 1.

d) Leaves numbered from top to bottom.

lux OBBET TR ERINL T

#BiBDO LD

I, UV ZRE UIRWEERRIE T 2 721 T4 35
PR SN Z D, UV BHE 100 lux DITFICEL &
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Fig. 1. Necrotic lesions induced by UV irradiation on leaves sys-
temically infected with TMV. a: Xanthi tobacco leaf inocul-
ated with TMV was incubated for 3 days at 23C and irra-
diated with UV for 15 min. b: N. glutinosa leaf inoculated
with TMV was incubated for 2 days at 30C and irradiated
with UV for 10 min. The right half-leaf covered with
alminium foil served as an unirradiated control.

WKENPLT D, 35C YL 1T
D N BLL B 50
T, 30CHLIEDHLEANE Y
EMN Do BIHEBIEIKIC
HETS I LR B 2 40 N
glutinosa 7 [ TR~ Fofy
H&?&a’z 3FRITIR Lo BBERE
EIKD 7231131005 2L o>
J&ﬂims‘z\%‘f, F LB
MG EBBERLI I TH
S 1e I HLENIT X % BEAEBE
13, S WERR RIS
Vo 7RI KA IR L R
W, RBRTENNY ¥ 7S
DHERIT S B A TaRIIDIKER
WELD, IO E E D
IZE DM L LTk
ST ENI, L, T
5 U TIER & N o BIBER,
AMD 7212 UV LT L %

WA & A HIEHE S X T& 7078 %, £2C, I BIBEBIT LA T ORI TH » 72 G 21D,
W DHANNIE200 Tux FEEEANE M & b Nz, 3. RIMRRBE, BUEBXIET7IF/ A4V D

Ay, Xanthi 2303 TMV %

5
&7 As, Xanthi 2.5 30210~ B R

iL7c Samsun #.xaT3 UV MAFCEBIBEH AN Table 3. Induction of necrotic lesions by
dark treatment on N. glutinosa

leaves systemically infected with

IBTH 7o 30CT TMV IZ 228 1%t L /- Samsun TMV at 30C®

NN %4523 Lo Xanthi-nc 2,92cd UV BYT ——
HEREATEIL S e, T I OIS i N. glu- dark trentom o ey | Lesion formation®
tinosa (TILA~TROR LML C 0T < W BGR, 1

BB TR ZAUT OV DB 5 72 F 2T )« EEY A 0 h

7 A NR (CMV) EXF 2 =T, £F k- D40 , B

AX & N. glutinosa QHHAGHETE, KUIT 10 +

B 5 H, MIEHATEK S Nce WENOBA G, 1 14 ot

BEBHE M D Il S 1, Y v 7kAE 5L T, 22 + b

2. BAEBICKDEFEMOFEE  TMV E%30

a) Leaves of N. glutinosa were inoculated

Clz1—2 it /o N. glutinosa % 7213 Xanthi-nc with TMV (10xg/ml) and the plants we-
K83, 23—30C 10 2 —3 [l 7. Xanthi 203 re incubated at 30C under continuous
#-1% Samsun 4oz, 30C FEMMIE2 &, b light of 6,000 lux. Two days after the

HCHBEBESEN S e © O & S 72 BIER O TRIK

inoculation, the inoculated leaves were
detached, placed on moist filter paper in

13, CMV & N. glutinosa DA HHOETHIEAT plastic vessels wrapped with alminium
X, WRALPINT X 2 BISERUZ ORI T IR 72 5, foil, and incubated at 30C. At various

BRI T4 < IBLUTE I o Foo [ DAY HI U 7 times after dark incubation, the leaves

B b BRSO RPN B EEEDSEO DS, TR

were replaced under continuous light of
6,000 lux and observed 22 hr after the

RS EHOERIE T L, JER SN2 BIER OB R start of dark treatment.
WIREHIZTE 720 PRI D LS I 03 & BIEREILIE c) See legend in Table 1.
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Fig. 2. Necrotic lesions induced by dark treatment on leaves syst-
emically infected with TMV. a: Xanthi tobacco leaf inocula-
ted with TMV was incubated for 2 days at 23C and then
placed at 30C in the dark. b: N. glutinosa leaf inoculated
with TMV was incubated for 2 days at 30C and then placed
at 30C in the dark.
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Fig. 3. Sedimentation profiles of nucleoproteins isolated from N. glutinosa .
leaf discs. Nucleoprotein preparations were layered onto 10-35 g5  — 4! T 191C &
sucrose gradients and centrifuged in a Hitachi RPS-25 rotor at 4., r Jjikcid, 80

23,000 rpm for 5 hr at 4C. Leaf discs punched from N. glutinosa
leaves systemically infected with TMV for 30 hr at 30C, were flo-

SYRY— LD —

ated on water for 6 hr and then exposed to 3*H-uridine (2uci/ml) 71708 Y Ry — a8
and '4C-leucine (0.2uci/ml) for 18 hr at 30C. The homogemate of BAELTHEORIETD

leaf discs was centrifuged for 15 min at 17,000Xg, the resulting

THTHLTEBCD

supernatant was centrifuged for 90 min at 140,000 g. The pellets
obtained were suspended in a small amount of buffer solution and  AiHtdL DI “57}’11710
this solution was subjected to experiments as nucleoprotein fraction. F 7 DRl

A : Nucleoproteins isolated from uninfected leaf discs.
B : Nucleoproteins isolated from infected leaf discs.

075 A b iarE R 1\

C : Mixture of nucleoproteins isolated from uninfected leaf discs ERCE S iﬂ T

and 32P labeled TMV.

HDT, 70S ) K/ —
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¥45% H25 MEAS4E4 B

LADRBERBELALEETEZ D EEDN S, ¢OD
DR E L T2, 80S )V RY —2D 54 <—EBb
NAERNRIEE—7 L, 808 & DIENAEIC 3 DD
NRDENIe TMV X FEHES 7 40 TRIC Bl S
., 32P-TMV OB & & —FK Lo BIMTHY
7-32P-TMV|3260nm OWSEEE T0.0575 D THEHE T X
BETH . ML HMUENEIIIC TMVICK
380S Y RV — AlSDIEGES D T o 1o
(2) #INGEBEELEB7IF /74 DLED
-2 UV B4 GEORFEMMEIC 547 DR £
7213 AMD (25pg/ml) JLEEAS, TMV IC&BEY:L
7z N. glutinosa D gk XU EREGRIC 5A 5
28/A TMV & 80S U RV — A BT DOV THHN
(B4E), *H-v )YV VDEDIAKE, TMV, UK
YV — AHESESIZUVELC AMD U CHES 1L
fohs, ZORER)RY—L HITKD HETH-
7oo 2D T E13260nm DENEH DD S HOA T v
FICDINT, TMV ESMCHT 2 ) R Y — AHSOH
B EBE—BWELHTH D, UV Tiid AMD JLH%E
1718 - 7218 200 lux [CB W B4, H-v Y v v
DY RY — 2~ D EDABL, TMV NOZhDZH
FN1/3F231/5 T Th » ke (AENR TR/
2), UV T3, M 6,000 lux OEBETICE
{ &, MEDHENIFEALFTBIE S, RNA AKX

DHEEZI P OEE Ui Tlo—ikic, AMD 5XU
UV LD RNA, BHARICSZ 28803, #3L
T 2N aBEDQESICKEL EA SN, BEE&ET UV
F 7213 AMD U AT 5 Th, HVETRAVE
BEHOEVRABHE LS HESNDD, EHORH
WD TCIRIIAEENMED - 7o H4ETRESDOIIE
HEObD%, BEETHENSOEROEN, £0
ER DS S T ) posbh B, F5RIZUVBHOE
WA 32P R AVTHACE DT, RAEHAKICE 5
3, TMV, YRV —AHESTDED ALD HE
I, BICRETHETH 1o L LELBODERK
PHEENZERET (6,000 lux) Ti, WMWEST
D& DAHDOHZERFA L, HOEEERBESTH
BETH-To BA4EQMUC-nfvyyDED AH%E
ABE, BUENHEEDOY RV —LEHSTDEDAA
i, BICE B3 YA NVAESTDEDAHDIERD
W, TMV H5DZ D 1/20icd X180, UV £72id
AMD JLE (JLEEH%200 lux) ic k0, ZhHHEIC1/36
% 72131/50 L Ficiid L, RNA AROD B4a &L
T AR Ulco UV JUEEH6,000 lux (i & 4L
PSS IRIE L ZE ML I8 723, T d RNA ADE
G LETH - T,

DX, TMV icdBEge Ut N. glutinosa QI
IC A TR S8 74 = 4v B (40pg/

Table 4. Effect of actinomycin D and UV irradiation on 3H-uridine or 14C-leucine
incorporation into nucleoproteins of N. glutinosa leaves systemically

infected with TMV at 30C®

Illul;fi;artion 3H cpm/ODzso 14C cpm/ODzso
Treatments

treg.ltungnts TMYV |Ribosome|TMV /Ribosome! TMV |Ribosome | TMV/Ribosome
UV (5 min each, on
both sides of leaf) 200 16,340, 5,110 3.2 8,100 220 36.8
Actinomycin D (25 200 [20,5300 4,010 5.1 10,280 200 51.4
pg/ml)
Untreated 200 23,900 11,900 2.0 10,300 490 21.0
UV (5 min each, on
both sides of leaf) 6,000 22,000/ 17,040 1.3 10, 000, 500 20.0
Actinomycin D (25 6,000 |19,240 6,080 3.2 10,420, 270 38.6
ng/ml)
Untreated 6,000 30,000, 19,000 1.6 12,600 620 20.0

a) Leaf discs punched from N. glutinosa leaves systemically infected with TMV for 30 hr at
30C, were floated on water for 6 hr, irradiated with UV, and then exposed to 3H or 14C
for 18 hr at 30C. In actinomycin D treatment, infected leaf discs were floated on this
antibiotic for 6 hr and then exposed to 3H or 14C in its presence. Sedimentation analysis
of nucleoproteins was performed as shown in Fig. 3.
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Table 5. Effect of UV irradiation on ®2P-phosphate incorporation into nucleoproteins
of N. glutinosa leaves systemically infected with TMV at 30C2

Duration of Illur:fl;leartlon 32P cpm/ODaeo

“fafliflgwn ‘f“z‘li&f{t)wn TMV Ribosome TMV /Ribosome
0 200 20,900 7,400 2.8
2 200 7,800 1,380 5.7
5 200 5,680 440 12.9
10 200 5,140 210 24.5
0 6,000 26,100 11,800 2.2
10 6,000 14,600 7,410 2.0

a) Methods of experiment were the same as in Table 4, except that 22P-phosphate (4uci/ml)
were used instead of 3H or1¢C.

(3) MEMIEOREZE  IHRBE )XY — L4 EHT
@ RNA &E Hish 8 BE LehS ($6R),
TMVORNAAKIZIE & A EHE UL - 7o 260nm
DOBRHESH-DD *H OF v v MTDNT, TMV [H

ml), 752442 S (0.2 pg/ml), V7 50E
v (100 pg/ml) BXUF 1 R2=4v Y AD (50
pg/ml) 12 EH, o DETOKEPEHDSRIC
EDXIICEBT B %M~ CORE, AMD &

BAEDOEAEIFE UL TMV li5-OZNiEd F OEE ST B Y R Y — AEDOEE B L, FIETHE
w9, VEY—AEHSTD3HECOMEHE DARLE TR K SN B JREETI, 6,000 lux FCHEFEH

BHE LA, #E Lo o B4, TMV PERINZOBEON2ETH -T2 EHAKD
Eor& ) KY — Al ECREED, H20VEDLA RNA AROESIE EWHE TSV, FEREOEA LS
TMVHSCD & OiAHE L DHET LB D - Feo R aloy gl s

Table 6. Effect of dark treatment on 3H-uridine or 14C-leucine incorporation into
nucleoproteins of N. glutinosa leaves systemically infected with TMV at
30C®

3H cpm/ODzeo ‘ 14C cpm/ODzso
Treatments

‘ T™V ‘ Ribosome !TMV/RibosomeI TMV I Ribosome {TMV/Ribosome

4.9 ’ 8,420 400 21.1
l 10,000 650 15.4

Treated (Darkness) 20,400

21,400

4,140

Untreated (6,000 lux) 8,740 2.4

a) Methods of experiment were the same as in Table 4, except that dark incubation were
conducted instead of UV irradiation.

WEThBRRIZL ST, TMV &2 a0 AEDE
T, AMD 13 TMV QOB ICEEB LS Z I50hdH 50
By LARET S &3, @ UHAEDHLET,

-4 Z
VI EO#ER, TMV ic&B iy Ui UV 2 R4

T5&, BREHMSERINEC EBHSMER S,

DT EIDNTE, T TIITFEICEERREITIS
S, RAUC EWEHED L3T R Takagi
and Sugimura |CX 5 THHEINTNE?, 40
DOETI, UV BHLETIZ, AMD UUEEDEA &
EEEIC, TMV @O RNA EEADOARRH FOHESR
N, MIRE) RV —~LTOENRHREEI N

UV ST e 752 +TO TMV OREICIIE &
ALHBLBOCEBRESTTOEY . Chd T
NOELL, BED 4/ 31OBBRPEADERITHES
HESNTN S22, 41HO UV & AMD LT

EREICE > TR Y A VA DEFEIC AT X
THEEOKEEEADAKDHICTH FBT 2548
HBHEDTRIEVIPEEZbN S, UV RHEEE 6,000
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lux OERERHTICEL & MERETCMShTY
BUVEZOTRNICE BXEEDO L i, UV O
BAYEIC X D B I N B o hBERIIER I TN
B, TOXIBLEHET TR, TMV &RV — L0
BT O EEADARE L 18 57,
—F, BBE 3B RAROMERTIEd % B
FERE DR T VR AV VB, TITAMFAIY
S, J7rVEYVEBIUFAREZTA Y VARED
MILTIE, TMV 45 & Y RY — A EDTOREg &
BEHOARMNE e ES N2, DILEDERDIS
£z BE, UV BEAEDEE By BB % L
I LUFL, BEOEREIE[DOAREML HET
B, UANADENRDFDME LIS AT
Bh D& HIbi g, &5 EYEELRNE LSS
TS BIMMBIERE N, COEBABEED TMV &Y
RV — AW TCOMEBEEADAKIE, UV BHO
B4 LR U ZIR Lo

UV JB4H8 AMD &R U €L c SisEst x B
B EEZIEE, TMV OEIZNEXNTH
FORR EEADERIHL EINIBETEDOX
D UTHEHMBHEEINEDTHS D o BTN
RFOREBMH SN TEEERE LTS N. gluti-
nosa CiE, <D OMIEASHIHIRTICE NI E
7o Z OMHSEI N TEERMER SN S L bE X

bN5%, COLITFEZRINRFZS G OEE
YUEF OFAICIRH TR ES . UV B AMD

BT, BEORBAM M MEINSD, —F
VA NZOBEEILD E D EBEZHINN . T TR
DEGICLBELEWAMIMFTEE LT, ¢o
MICHRH BRI N D EWVIEZ S H B HS, L
IC & 2 AP IR D IIT 11378 B % < OBE 34
ETCH Do

51 H
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1. Xanthi #,v23% /22 Samsun X, 52 TMV
ZEHMLUT2—3 AKELND LD, EoRKHEICE
# (UV) % RBE LT ERE (200 lux PIF) ORI
Tz &, 1R OED UV RBETHICREE
BRI O BB X Lo N. glutinosa, Sams-
un NN #,v2 L0 Xanthi-nc #,xaE TMV
DEWELEE S, BREEER G0C) KBl L&
g U CREIRMRIER E NSO, DX HI8EIC
B2 B UV ARG L TERECRIATICES &8
FERPTER S . &R RABET THRMELEET
b, UV BHRIELERE (6,000 lux) ORIFTICE
 EHEIBHIER S NS v oo F 20 - WA S
cUANR (CMV) & XF =7, RF b
A X & N. glutinosa D HEHE (Wb 25E
Yed3) T UVBHICEK - THIERBER I Nz

2. TMV A8 LD 523—30CIc2—3 HEW
7- Xanthi Z,~2%72)3 Samsun #.,52, 30CiC1
— 2 ABEW /2 N. glutinosa % 7213 Xanthi-nc &~
DY & DI, 30C TI0RFRALL D IRLELA fin 2
5 LS S Nce CMV & N. glutinosa @
HAabe (£8Ed2) Thoopick > T
BB S o

3. UV HHE UL TMV (<25 Y Ui
N. glutinosa DD KEEH~D 3H-7 ) Vv 14C~
04 YDEDRABICEZ BHEEET I, chbD
MEZNTNRE TMV B TOMEREEHDD & DAL
ZHTOHELST, MRE)RY —LTOZTNEMRL
PLE L. COMEMITEERILRiEL 60T 27 F /<
42y DEAFEY Uic N. glutinosa dEECTE L
TBAEERLUTH 7o Thd DILEIC K 2 EBFEHTE
IEDBREIC DV TEE Lo
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