B 62 0 139-149  (1990)

I A 2 X RGFHEIRE O HERERRE I U1z 221

HERBE-BIHFE-HME R

IEFEA T LXREET7A VA (BaYMV) "3 bhrENA % LT, HRELEICEIT 244
LFIHH L CRALHFEL L5, A4 LAXEIEERELRABICL > T B8 %
iz BaYMV 2% Polymyxa graminis % vector & L TEIBERTET7ANATH LI i
BEELTWS, L2 LEROBBRERFELL Thiwnwize, ZOMNEICIZIEEREOH
ACHL T2 5B WBKTH 5. FFOIENMERIERERBIIERE Bhic BT 5 L5
BRUC & > TITh LT & 72, 2 OMEEIFABIGH-CHEOEENIC L ) BN, REOE
BucZrs D, BF1HoRBRLAHELWS, RERBRIES TH 5 ITHRBHERE
EVEENTNE, L L, BaYMV O iHilidefd3 RO IER ICTLE CHICEEDNRRE
EBLI DU T REEE S h T BT8O £ T HREERICEB I LM
MR E B E g, BaYMV ORI CORENT K A O HEPU I S fE O3 1K i Bk
REW, & OIEIEERTFORMFTRENICERT 522 L TRINE.

LT BaYMV OHBEEMREB LU TOZKEIC W, CnECtBonr iR
FELRL 720D TH B,

BaYMV DHLIME # 5l S 4172 KA FUMN B B F2 W B0 (BUROK A #AT SR 0F 58 2 > & — il 3 Ar)
ICERMY B & &bz, AFREEATT 21040, I 1AW 72 SHFFRRTI Z H A BLER P o> 2 B I = it I
WEEET 3.

ERMHEUH &

AR BaYMV (30 1L R ESESHERTH] D & — )LE 2 HIET AR E R ;4 K
BBy MIAN, AALXERBEREHEL, BWL2ZE S 7HEDL S ITHHERIC L
> THEKRIRFICHBEL 72, BEREWRETHBZRCEYREICL ) LXTEEH 7/ L2
(SBWMV) % K DBES T W & 2R L, 7 BaYMV Stlig & G 5 2 & & HEd
HTH LT A VAL LTz,
THZEHBROBLRUBFIER | FI3 FECIRIGHT O 4 & A X ERBOERMA L, 4%
MOFEN %D 6 AREL AFICANTHAL 2, FLREBRABERMNA A LXHEE
2EDAMNEN HOBERIEL, KBENWATEE ThWIZECHEWEE LTRFKL,
R 15kg IO L 3R 20g #40 lem R E (2 - TRAL 2.

FEOLE12 A 25 H <23
FEOFERNO—HRIFRITELIOR, BAMWHIELFEMIER2Ic s W TREERL 2, F AR -l
BEF1624F ~ FRL LA HE IR A REE B Je st 1 Vi A R e O AT & SIRIICBAY 2 BF R ic & » TITh L,

62% (1990) 139



AR FEE£0.000M KCNZMAL7220.1 M ) ABEER pH 7. 0THEM L TP
ZYED, BIERY L7z, BREERHEICY - RI>Fazmz, \cL2EENE) T
BREL 2 AT, BERARICEREE L CREEL 2, BEERFMCHECTRRE .
ELISA iR U DIBA % : BaYMV (o 5t4 2 Hrin i (3 B K& SN BT B £ R #
MR ¥ — R LRI N LD, KRUCYIFRE TH{LY A v R
FICHAEF L Uz e AWz y—7 a7 Jid@eAd A4 2 X BT TR L 72
gD b, MEEFB Y DEAE—+tin—2A5a7a2 b 757 4 —2 X DRIBL
1z,

DAS ELISA #i3 Clark and Adams? DFEICHEW, y—7 07 ) VIR 2 ug/m/,
2y Y2y — P AmIRA00ME 72 13800fE D &k TAT - 72,

DIBA hi33EARRIZI3 Powell' D F HEICH#E L TiT» 72, = batra—2 271> (Trans
-Blot Transfer Medium, Bio-Rad #t) - HEH#3E4KE% TBS TEML THILZHED 2 4l
ARy P LIz0b, TBSICHEEL 72 2% Triton X-100 5 LU 2% 7 MiET V7T 3~
B 1 RREE L T 7 oy X 724772, —KOUEBE 2 ug/mé, 2 5°CT 1 K4
FIGEE72nt, BERER T RKTUEK(T LA ) 74 27 7 7 —E12#EH7 4 ¥ [gG (Cappel
) 2, 0006 A 1 BRMG SE72.

ERERRUEER

1, AREBEEL A A LXOBEB L RK L ORE

AROUHEFEICIE, B L UREAALXHD 1 ~ 2 HEHAIC 1 ~ 2FnIEICHE Y {4
FHALE LT 31801050 RRIAGHTHE 2 T4 L BRE W RIES B 2 L ur e b
WiETH S, £ CHRIBHERC L VRBEICEHNELEL 50 L) LI D0 TRANL,
HARE LT - Amtiz Hv, 198812A14B2 5108 MM (12A14, 248, 1 A 3, 13,
23H) WHFLL2BRDLXEF L+ 2NN 3 0 RSEAFHORE LICERL, ¥ 7RZET
BRL7Z, BMEo®okE 231, 2, 3, 4, 58T HEsEEOEHREY 1, 2,
3, 4, S5WELT, 2AI6HICHEIEL 2, HMAIIEMCTWCTRAF S, Bl
MREoNEP L 3 HE SICREOREREFN, £ DRFHEER & Fig. 1A, BlorlL .

ZofER, EXBRETIR Fig. IAICRoN 2 L9142, 3R 8 AENVLHHE20 A H%IC )R
B R LN, TOEMML 25%, BRERHL S 4 2R Er &< L s HmsRons,
Z DB TR ETE R 1 X TI330%, 2 X T83. 3%, 3 ~ 5MX Ti3100% TH -
7z. ®R—ATIRFig. 1BItR6NS & 52, #HA26BEED LMBEBHEAS RN, 20tk
WML 25, THLETE & REEREERD S WIRFREEI W L 2L Rz, 2D
BRSNS B B 1 FX T1320%, 221K T83.3%, 3MRE T90%, 4~ 5HKXTiE
100% DR TH - 72, FRMBRER E LEMM 1 » ABNBEST THML, £nLL
BHEOHML %oz,

INLORR, L, BaYMV £ A4 A4 L4 X DL EEIC HBHEERE L i W RWE4E18 5 2ol
i, 4~5EMOEE BN AR, GEDORRERME T IMDECHEEET U4
BB, 1~ 22BOEAOBEMTEERREEBICC I b oz, - EHO3
AALXES 6~ 7THME T, WV EDIZERREN LR 2@ EICH 22 & 28E

140 %



Natsudaikon Mugi
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Fig. 1. Percentage of two barley varieties with BaYMV symptoms after
mechanical inoculation at the one- to five-leaf stage. BaYMV was
inoculated on Feb. 16, 1989. Figures in the graphs indicate number of
inoculated leaves.
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Table. 1. Effect of temperature after mechanical inoculation on infection of
barley var. Natsuda1kon Mugl with BaYMV®.

Temperature Percentage of mfectcd plants
Outsxde 30(y

6°C (for 1 wk) —Outside 60

8C (for 1 wk) —Outside 60

10C (for 1 wk) —Outside 90

12°C (for 1 wk) —Outside 50

14°C (for 1 wk) —Outside 50

20°C (for 2 davs)—>0utqtde 0

a) Day of mechanical inoculation : 1989 4, 13.
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LR R N U > 2RICOWTIZ 4 H2IHM E#¥I3 ~4dem TYINRERL L, ARL
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ZORR, TBERABREE 2 EX (1FAORBRTREREIF L EL-12HFL)
BWT, WBZEALLHKE LR TI333.9%, 72%, & EX TI316.1~39.3%DHEHENFE
HETH-72, F 6D BIRWA R LN h - 728k b a3 R H N (Plate [-A),
%m%ﬁﬁuﬁmﬁxiﬁf¥mnw%(mfw 4 /14), HWEX TEE31.4% (14,747,
16,740, 5,34, 14,735) TH -7z, b a,soiZJBOFNITZEC D W T3 EREIRBLEE
L724% BaYMV KT R UMl R AEKORE A (Plate [-B) 2R 6 724, SBWMV
DRITFIF RN o 7z,

INLDERD L, BEL THTLHRHEOBE LN T WHrH b2 b, LBERICL B4
F o XEIERFEERRKZ 1T ) HAICIE, HRORLN T WK TIEZDE 2,312 DW0n
TLRET S, ERNEMEORRLY L VHECTLILNDEEZ B,

Table. 2. Development of BaYMV symptoms on barley var. Natsudaikon
Mugi grown in infested soil and on its sucker after cutting.

Results in 1988
Source of Results in — — SR s e

No. of plants with No. of plants with Total infected

Eatbogan 1987 symptoms (%) symptoms on sucker (%)® plants (%)
Roots 0/50 19/56(33.9) 4/33(12.1) 41.1

o o 4/84¢ 0 36/50(72.00 4/14(286) 800
0/50 9/56(16.1) 14/ 47(29.8) 41.1
Soil of in-  0/50 16/56(28.6) 16/40(28.6) 57.1
fested field 5/56 6(39.3) 5/34(14.7) 48.2
3/56 21 J6(375) 14/35(40.0) 62.5

a) Dned roots of naturally infected p]ants were m1‘<ed in stenhzed soxl

b) The infested soil was kept outside for about 10 months after the experiments in 1987
and reused in 1988.

c) Appearance of BaYMV symptoms on newly emerged suckers after cutting of the

symptomless plants.
d) The observed results on March 29, 1989.

5., AALXEEMBOEL | SAERUD | BAEIZL BREHT

HEMI ™7 A IV A DREGOA BEITIR A EE, I 7 X ofic MR A R < AW
LTV A, ARERIC B W LRI 0 5 B ELISA &R U DIBA Bhic D TGS
Lz,

1) EL I SAEIZK BR0HF

e, ELISA i3 7 4 W2 OBRBBEIEHICE Y, —EI SR +RELKS &
FOREEFLTCWBEI DL, HrOER-RET L7 A NZADBICESHWLRT
W3, AIFRICE W TiE ELISA &2 & 2BaYMVORREREIC DWW T2,
FAEEEIC B T ELISA OB HIEE % o8 R, a—T > 7Hifk(y—7 a7 )
WE 2 ug,/ mb, 2> D 2 — FERA00MEH BV IZ800fE D Kt TREHE, LD T A ILAD
R BR 15,000~ 10, 000f4 AR TH 0, TH2 L WORUEE L 20WME LIZITR LBRETH
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QBRAF LXDEELDTA N ZABEZASL2ICT 72010, ERMB TR L
72 R KAREDREGAEAR D 7 4 )L 2 BB % HAIF)IC ELISA BRE 21T - 72, Btk L 72k b
BICRRED BN D 5128, TN LD TOREIZIIHREA RS L7, MNBICIIELIE
RURBEGEORAENEL A2, TOFER, ELISAEZHEL ) 2~ 4FH, #ic
SEHBEDEAE L CEh 5 120 BEDR S N - 2 L ETHLBHENEL = L 72 (Fig.
2). 1@V 5 4 ELISA B &£ 5 BaYMV ORISR £ 4T > T a5, B FIEL &5 4 %
BTO7ANADBHEESFLENZ E2BEL T3

OFFOEFEMICTEREL, BaYMV EHMKIERRBROA 4 4 X (LIFRATREH
MEZERML) 12OV TRBAE L AN L &2, FERBERECEREK D2 LD
TIIREL & DICTREEZ A 2B L T ELISAREX1T- 2. ZOkFI3 Table 3
WL 72, ZOfRER, WEEBL 7230 ELISA HIZE BB TH - 72, B0 B L7
Do RRTO —HEEL T ]) (3FE) »2HbN2, ZOZ ERIFREORL N WEE
TRERELTVWRLDD DB 2R, 44 LXMERROMEELIEMMESEL RET 2
AL S R UG & 1 P0EE L ERE ELISA (Rl EM A BETH B E S 2 5,
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Fig. 2. Comparison for ELISA values of different leaves of naturally infected
barley with BaYMV. Numbers 1 to 5 are each leaf (1 : flag leaf, 5
:oldest leaf) of infected var. Natsudaikon Mugi. The four lower
leaves(2 ~5) under flag leaf showed visible symptoms, while the flag
leaf(1) had no symptoms. Mokusekko (immune variety) and healty
Natsudaikon Mugi were used as negative control. '
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Table. 3. Development of BaYMV symptoms on barley varieties grown in
the infested field and results of ELISA test.

ELISA values® _

i‘?L]SA values'

Variety Symptom No With Variety Symptom No With
symptom symptom symptom symptom

Amagi Nijo 0~+++al 001 0.87 Haruna Nijo Ot 0.27 0.78
Natsudaikon Mugi e 0.84 Chosen 0 0.09

Misato Golden 0 0.01 Yoshin-1I (it 0.39 0.49
Saikai Kawa 31 0 0.07 Komeirazu 0 0.14

Saikai Kawa 37 0 0.08 T. N.-2 0 0.14

Saikai Kawa 38 0 0.06 Sonja 0 0.11
Ishukushirazu 0 0.12 Hungarian 0 0.03

Hagane Mugi 0 0.03 Echiopian barley 0 0.04

Ukei 1-41 0 0.10 Ea-52 0 0.26
Yokozuna 0 0.11 Hiproly 0 0.25

Tochikei 144 0 0.08 Taikei R661 0 0.33
Kawamizuki O~+rr 0.14 0.82 Hagane Mugi(Inst.) 0 0.13

Aizu 6 0~++ 0.60 Mokusekko 3 0 0.20

Daisen Gold Qe 0.38 1.06 Mihori Hadaka 3 0 0.27

Baidori 0 0.15 Ko A O~eser 022 144
a ) 0:no symptom, <4441 severe symploir.

b) ELISA values of barley var. Amagi Nijo as standards were 0.07 (no symptom), 0.30
(mild symptom) and 1.04 (severe symptom). Underlined ELISA values are regarded as
positive.

2) DIBA&IC & 3R2HF

DIBA #i3 ELISA #:cbblie L T, 7 A )L 20 HRIC 2 2B A5 v, ROSH A it T
hb, REHEROWBHELGEDTH2 L ORI SE2AL TWE I b, SHEEWIZR
T D74 NADZIICHCLNE LYo~z T2 Tk BaYMV oo iz DIBA &%
BHL, ZORMMEL A, BT IEERIC L DAL 2 5B (K RRE) B&
Ut & LTt @ik sz, Plate I -Clzand & ICRREKREZEELE Y 70 2y
R hELTHEL, B IR TSz, 2ok i DIBA #i BaYMV o)
WHC Bsh e HEETh b 2 EXBRE I - 7205, A1 74 W ADHEERIETROELE, —X
PER 3P 27— P RE, ORI B ARBESE L EICONTHRET L EED
i=, ELISA #: X ORHIEEED B #4T ) LB DB b & E 2 bbb, F72, DIBA Fi3 ki
DRE A BET HHA, ELISA L D LA TWw b 2 &h 5, SBWMV DiRET 2 [
LIREL L ZOBEOLHICIIBICEM THD EEL LN D,

i ®

1., AALXGHE, HEABEZEE—AxHW, 1, 2, 3, 4, 5HENOBOIRTHE
i2 BaYMV % Mg L 72 85498, M anfi & L B 5 £ < e ARERNEDE C 7 BN
HNRLEN, 4~5EROME D 44, - &N 3R § 5 & s (100%) 127
L2, JOBEEIC L 0D A A A XH BN OEPIMESFOESGRR 2 1T - 2 BR, Rk
R S ELEIRIC TN TH 5 Z EXT L0 2% » 72,

2. HHHEHE BB OEE R RIF TR 2 A AR, N3 sms
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NDIBEIVCE I N% THRLE L, DWT6CE 8CTRA60%, 12C 14 CRH50%, st
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3. A A LAXMEMRRO TBERIC L 2REMABRLIT ) HE, FREORLNLWERIZD
WTRYINELT 2 &, £Ot aNTOREITHBIBN LB ELH -7z, -T, HHED
BONLTWHMTREZDE aNTiZ oW T LRET 3 &, EEREDREE L) EECT
rLonrkEzZ Lhnz,

4., AROZWNIZIZ ELISA 5% U DIBA B:05E8 Th - 72,
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Mechanical Transmission of Barley Yellow

Mosaic Virus and Diagnosis of the Virus
Narinobu INOUYE, Takanori MAEDA and Koji MITSUHATA

Summary

Seedlings of two barley varieties, Natsudaikon Mugi and Ko A at 1 to 5 leaf
stage were inoculated mechanically with sap of barley yellow mosaic virus
(BaYMV) infected plants. Infection efficiency rased according to increase of the
number of inoculated leaves and a high percentage of the infection (10095) was
obtained on the plants inoculated 4 or 5 leaves of 4 or 5 leaf stage seedlings. This
method proved to be useful for screening of resistant varieties.

The temperature for one week after mechanical inoculation had influenced the
infection of barley and the optimum temperature was 10°C. The percentages of
infected plants at various temperatures were as follows : 909 (10°C), 60% (6°C, 8C)
and 50% (12°C, 14C). The plants kept outside during whole experimental period
resulted in 309 of infection rate and none of the plants infected when the plants
were kept at 20°C for 2 days after inoculation.

In the soil-transmission tests, some of the symptomless plants devloped symptoms
on newly emerged suckers after cutting.

ELISA and DIBA methods were effective for serological diagnosis of BaYMV
infected plants.
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Explanation of plate.
BaYMV symptomes developed on newly emerged sucker after cutting of
symptomless barley plants grown in infested soil.

. Electron micrograph of cylindrical inculution in dip preparation of the

infected leaf with BaYMV. Bar represents 100nm.

. Detection of BaYMV by DIBA method. 1 to 5 are samples of infected

barley var. Natsudaikon Mugi grown in infested soil and 6 is healthy
plant.



Plate 1
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