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FvEna YT E BEMKE Bipolaris maydis Shoem. ®
PHRBRTOEESIUVURREADCREZTHOE

HEHE - g &

BEE HERES
'R EESERRE CEERS

(60 4 7 A 22 HZHE)

= )

B2 - (8 #(1985): b wE e =2 ¥ B E Bipolaris maydis Shoem.
DHERTFOBEL LUOFREHcRETHOFE. EAPIH 33: 50-56.

b Er 2y DS EHRE Bipolaris maydis Shoem. Vi3 IAT-OBRICEE L LE
E LAV, NBEEZITS C L X 0 SARTIARYEL, WENLHEALL, $Thbbs
5 v 771+ OIRKBIAT R SN/ BT R TN T EESFY 26% #mL, T
vER 2 VEPCTABEORMEER L, MBEECRRE, it Ts»SiEE cmE
RFEL, EHB~OBADRFEE - EZLRS, L L, REESICHESERE
BSAERTORE SOFEERI Lotk , FRHERIEICIIREBHOBEIRD LN
o,

DN OB IINIRE X b & LA SRS EER U, BHEESEL KRBT
NTHERTOEFIHEML, 0BFROBHTRIFRAGEL, ¥R T 5792754 &8
N L FORTFI L T5, HENRDOLIFYTH oz, 2O DD, ZOXEE

BNGRI 379

BRIGERN « BEARIGHPSES LT 5 AR RE S hiz,

L2

XEHoLTeREhEEYRITL, TOLFRRE
Offx REEHEL T2, BRSERTFOBRCER
IETEHEIFEE TH D, Leach® 1 Alternaria dauci,
Helminthosporium oryzae, Stemphylium botryosum 7z
EERORTZLEEOFERTOBRICL, XOBKE
HETARTHB LBREL TS, LK RDAERT
AOEMD, HEX L COBRBRY, IV EESRE
DFED R ECPEELAFEHEYRELTW2E S h Ty
5o

Bipolaris maydis (Nishikado) Shoemaker (L
Cochliobolus heterostrophus Drechsler) L+ v & m = o
TEENFETIERITARETS Y, AHTREBE
WEFLEABORELRAD LI, TOHEBFIIEATS
B, LichioT, FoeravoEREERSTH AR
XTI REOBTR S B TEH I V-5, ¥
7o, FEMLMEL TR Y, TEEHERGEERZ LD
Pytw s YTHERCBRLVCEBERTT V-2 L,
FDX 5 B EEROLHEREEE 700 v — A
BhTW37,

AHEIAEBE TSV CLoERFEHBEL, €0

il

DB L LE L Lt EB bR TV 5 ,—,
EBELIAFOEEBRCKVT, AT ERT
FERLAEVCERASD L, T, 20X 5 HHEKC
Xx KRBT L0 RTFEBRTAL Ik L
BE L, b, BEROXDOBHEHEOERNS
LT ORELREHC L BELRET - L0BESh
o % T, Bipolaris maydis Shoem. Doy B+
BEIUBREACRIETRORECOWT, RRUCK
HET- D THWETS,
E B 5 &

HRLAERI L Y e 2 v OBEELSBRTHOE
LEOV—ADAEKTHD, tvxraDBRET
VR, B, A BIVERO 4 RTHELL (FE1).
THELDBEKY V—8 2 o« — & (Campbell 1) EXE:
Wk, 25°CHREETC3 HMEIEEE L, EELEBRSH
fer BT L OV A BT R AR TR i L e B,
FHEEELEE 21T - 7o 7ok, BEHER iR ERME O@w
Pyrex 8l-< bt vl (42 9.6cm) % v b BEHLE
%, BLB (Black light fluorescent bulb, FL 20 S-BLB,
HAH, SRR 310-420 nm, 20 w) & DLB (Day-
ligh fluorescent bulb, FL20S - D/NL, HZ#, 54
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Table 1. Geographical origin and mating type of
isolates of B. maydis race O

Isolate Origin (Prefecture) Mating type
BMZM 7901 Tochigi A
8120 Miyazaki -
8135 Tottori a
8199 Kumamoto a

water agar piece
leaf

Third leaf

Fig. 1. Inoculation method

B i 380-750 nm, 20w) FhFh 3 AL AT,
25cm DEINLPEEE 128 MO B ¢ 2 BB L
oo MERTEIEHT 25°C, BBRET20C & LicHEE
L THERIX #7%1F, 12WH% 25°C e, #%< 12 BsR%
20°C iR 2ARE 2 BRI - 7o 2 h S OMIBEITTR
Ehi-ERTFe o2 TEFDORERAIE L,
FLABRCHE IR ERTEYHEGC, JFER
R L CTREREREE ATy 2 r 2 R T —F
v+ §—125 (FRB73xPa9l) BT T 8
B2 25—30°C DIRETH 2 EHETE L. SE2 B L7 2
7—-F v S—125 Of 3B, HERTFIEYORL
FKEXK 2 PBI R CCRifllic 5 @25 10 & i
(H1), R\NT25°C DB 16 BHIKE LB, #&
HERRA#EREL, 25°C B ERS (8RR, 16 K
BER) B L, 1 BRBRHE I AR & EHRK
HEE L, WHEBORBIE AR E AL, KD
RIBIVBEZThIThERRSIVERLLTHER L
7o
SERTFRFRBIFEER EB LG v e a v R
TfTo>teo XBHABIZL - T ORI ERTA2ER
KBIUELBHEDE L7128 3% (78 FRB73xPa
) IRETHRIEL, 5°CHERETORBCHE 72, F%E
KT 3 RERIBIC R FE (H ik L i o RIFL
TB0HERTOHE) 2, tvee a3 LCIT5H
M#gBCs 7 r 72/ =y b vy —@iz X bEEY

L, MEREFR (WRIALRELTGBHERTOH
), MEBHEE (KM B L O o AEBLBEL
L ERTFOEUE), BLOt v oy fB~D BA
HERBEL2, BHFLIPERTFOREY L RFEN
MELLSE, 2N EREHBRLAZBEE L.
1A % 100—150 D ERT > T SRERAE
w{To71,

X B EEARE, NHE B L OWEE SOERT
OWE B IVBRTERE cRETES co T, HE
BMZM 8135 % i\ THaf L7c, JEHRETRER o 82 8% 38
~Gicdicik BLB 3K 2, BHEEHI1Z2 025 36
REEIZTo 11 B L, BRI R T 24 BpfEEE L,
FERTOERROWUELRTT » 1o, MECEEDFL,IS
lem R ERlem O 3428 -5 ~-THbH
WX, ThiBEEX Tween 20 #¥EM L7K 100ml %
iz CTHachis 5 Lict, 50 F0 7ERTFE # ¥
2t ERHBEZOCTOMNEL, A5 A7 4 44—
UV—D33S GHEBHEK 310—390 nm, HERW T &
L OF V—44 GEBIEF1K 390—420 nm, RIS kb
BLB B XExEEAX L BERCHT T, T,
Yousme i Bt w5 BLB AR AL 2 CHE L.
KHE L UHEEONBICH T - TL, BE % 12 Khg
T\, otk 24 BRI R T CE LK, S4ERTO®
HEAEEL I,

5] x

D SERTFOBBCRIETERHOE

R LAV ThoBEKTL, XRHLT-BEe, B
BTk~ catRT1ARERL, BRERSIVCERO
Fhimmls (FHE) 5 BLB B#tos £ 2 B %
T, M ERTFORBIBET TR FHM. 4 ym TH- 12
Dt~ BLB B# a2 4r- 784129 1pm Lc b, 8
25% Wiz (%2), DLB BE* 1T - cHa, 44K
FOERIFHSE0.4 pm & 7c b, BLBHEEHK & iRX D
FHIOHEY R L 2,

2) SAERTORENCRETXREOEE

Bk BMZM 7901, 8120, is X Uf 8135 Til, ISBITHL
HBE QO EOHFERTFIEER I AR X
BHOEEBIRD LRI -1 (F3), L L BMZIM
8199 721, XA AT THREADERTIZLS
WP BRI B T <R EA R L. —H,
WHHEC RETRBHOZBLNAGCH H, WFho
BB TLRBHET» TR ERTI
BT~k Bomsta MR L. $ic BLB B&%
T TR I N KBIO AR T e KB DR BEA i
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P a e. Conidia of the isolate BMZM 8135 formed in the dark (A), under alternate irradiation
with daylight fluorescent bulbs (B), and black light fluorescent bulbs (C)

Table 2. Effect of fluorescent light irradiation on the conidial

length of B. maydis

Light treatment *

Conidial length (gm) ¥

Isolate number 7901 8120 8135 8199 av.
BLBY 75.8 101. 6 107.7 95.3 95.1
DLB* 62.3 86.0 90.6 82.8 80.4
Check (dark) 58.9 81.3 84.0 73.3 74. 4

Table 3. Enhancement of virulence of the conidia

by paired t-tests.

regime for two

days

of B.maydis after light treatments

Isolate number and Virulence*
light treatment DEY LA (mm?)?
7901 BLB 7.6 a 7a
DLB 7.3 a 5b
Dark 7.2 a 4c
8120 BLB 8.6 a 10 a
DLB 81 a 9b
Dark 83a 8b
8135 BLB 9.5 a 9a
DLB 9.3a 7b
Dark 90a 7b
8199 BLB 7.6 a 9a
DLB 7.3 a 8b
Dark 58b 8b

Inoculation: Ten agar pieces with a single conidium
were placed each on the third leaf of

a corn seedling

x: Values of virulence for each isolate followed

by the same letter are not significantly different

(p=0.05), as determined by paired t-tests.

¥:Disease efficiency (DE )=mean number of lesions

induced by ten conidia

z:Lesion area( LA )=mean of all lesion measurements

10

Lesion area (mm?)

Fig. 2.

- Values in each column are significantly different (P=0.05) as determined
. Alternate irradiation under 12hr light (25°C) and 12hr dark (20 °C)

- Irradiation with black light fluorescent bulb ( BLB, Toshiba FL20S+ BLB,
emission range 310-420nm)
. Irradiation with daylight fluorescent bulb (DLB, Toshiba FL20S+ D/NL,

emission range 380-750nm)

r=0.85""

50 100
Conidial length (zm)

Relation between conidial length and area
of lesion caused by a single conidium of
B. maydis.

Data for conidial length and lesion area
are presented in Tables 2 and 3, respec-
tively.
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Table 4. Germination, appressorium formation of the conidia of B. maydis

and invasion of corn tissues after light treatment

Isolate number and Germinated Conidia with Conidia that Conidia that
light treatment conidia two germ tubes produced appressoria invaded corn tissues
(%) (%) (%) (%)
7901 BLB 86. 1 95,27 89. 0 47.7
DLB 85.7 80.8 82.4 33.4
Dark 91.1 77.2 78.2 33.0
8120 BLB 97.9 96.5 97.0 87.3
DLB 93.0 96. 4 96.3 84.1
Dark 98.6 87.9 92.0 65.2
8135 BLB 98.7 97.6 93.2 61.3
DLB 97.1 96.4 94.3 63.6
Dark 98.9 92.6 91.7 47.0
8199 BLB 95.5 9.2 9.2 80.2
DLB 97.1 95.9 77.6 46.1
Dark 98.5 95.7 8.6 54.2
F-ratio (treatments) * 2.07 7.20 ** 2. 56 5.15%

x: Data were collected three hours after inoculation on water agar.
y: Data were collected five hours after inoculation on corn leaves.
z: Asterisks indicate statistical significance. (*:P=0.05, **:P=0.01)
Percentage figures were analyzed after an arcsine transformation ; however, nontransformed means

are shown in the table.

L, DLB &% 1T~ T BRShi p4fati BLB
S L IBAR OOk & XORMLHIK LIz, 74
B T B £ R & OB XA R /BB

Hi (r=0.85 P=0.01),

ST S RMAE T X

b RE LT Bicoh, KREOFHHEAYERLAE (R2).
3) HERFORFCRETEBFOLE
HEE L eoRFRCIAEROE IR, KB

A—a4 one bulb

‘g 110} o—e three bulbs
2 "8 five bulbs
i
% 100
= ,/
=]
'g 90 \
&]

80

1L

I HEBETo ABLD BB EDLhh ot (£
4, by ER 3 VERTOMNERBRRIC ARCOLE
BoERESLhichot, Linl, HERFRIHER
K¢ P 88.4% ThH » -0 ¥ L, BLB BHIKX Tik
96.4% Lich, WEM CAHEE ABRHLR (B
7.20, P=0.01), ¥ bz, bwEma v OBAE
A AEEOENS b (k5. 15, P=0.05), REEKX

P

[

-~

N

0 051 4 8 12 16 20 24 28

Sporulation ( X 10* spores/cm?)

Duration of exposure(hr)

Fig. 3. Effect of duration of exposure to and intensity of black light on conidial
length and sporulation of the isolate BMZM 8135
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Table 5. Effect of light quality on the conidial
length of the isolate BMZM 8135

NUv = BY Check(Dark)

99.8 84.8 84.0

Conidial length (um)

x: Near ultraviolet light (NUV) was obtained through
a colored glass filter (Toshiba UV-D33S) from
black light.

¥: Blue light(B)was obtained through a colored
glass filter (Toshiba V-44) from black light.

TR F#49.9%, BLB BAE TiX69.1% Th -7, &
7o, REOSERTFREABEONERLHETHETL
mHbhl,

4) SERTOMES X OCRTHERCRETE B

H, XHE, BIVCKREOK

XBAREEOEEY L5 &, BE 30 L ETRHENE
bh, BEEECaEEAL CoOERTIAREMLL, B
524 B5# T 109. 0pm B U 7(®3), KHEELE 2 T
L ZORIGIIER ST, BLB 140 §§X%T ¢ B4 20
B 109.7 pm iw@E L7z, UL, BLB 54T 8 E5ij
DEBHLLEE, SERTFRBERETCHXTRE TR
HDH, HOoBHRCHRD ENHTH -7,

JAFHREIRE R T CIlaE#E 1om? B/ b 2.7 X 104E
TH-leh, BHEBHSR D oh ML, 28
HiBE %17 > 7o Hh, 6.5 %10 HEBERCHEL,

BLB BEHE&TEAN L FEE st T 5 L
BETTONERTOERIL 84.0pm THEORI,
AN B LBE I 99.8pm, HFEXTIL 84.8
pm TH o (FE5)e ZD X5 EHENEDRIEEN
BDdBhTz,

Z 2

B BT 5 X0 B2 C, Hendrix? i
Phytophthora palmivora ¥ LU P. capsici T, BHENX
R TLE ERTCHEKREO FETD S HBERS
h, TORESHHOHREOFEHE—BRT L LTV
%, X5z Harter® i L hi¥, Fusarium oxysporum
f. sp. niveum DOXSERTILHOBKBEHIC L H AR
kL, BEXELEMT S L5, ¥4 Honda® ik
Exserohilum prolatum D43 HT HIXRE & B4R
EL&ATFToBREC LV AELL T, BRRBGIVE
Bieirb L, IR SEOMERECHBREHIARRIK
THDLELT B, ARRTH - B, maydis THH
BitrsERTFORBCEELTUEL, BRT T/
DERTFEEER LD L, KR BLB B
& o TRET B maydis OBBORRBRC L (—FK

TEMERTEYHR L. Lchi>T, XEORECE
LTHRBHT COBRELRLETHS,

B &tk LRIESIe oW, EFLPEEROC/N
K& T oy, Fusarium solani f. sp. phaseoli Dk
SERTHAREMAL, REIEERLCELTVS, %
7= Trainor 5™ 1 B. maydis raceT DREHEHEE
wt->TR¥%h, PDA (Potato dextrose agar) Ik
GCLA (Ground corn leaf agar) LT HEEIN o4
BTakREcih, BERTH HEMLIKREL LD ELT
b. ALK TY, B. maydis © HEMRTH AT S
2 EERT ARMEOEBES ML, ¥, PyER2
vEETONERTORFRBCS T, Mosti
FREBRFRIRRE L, PEGERLERLTRA
AERZOER LT, AMOSAERTIASEIIERER
WERRBFL, XBOMNBERTYER L BAXEEL L
KEEIh, 2oz bhb, SElRFoREfLL -
THEICNTHREALHEALLEELLR, TEIL
RERIORBANEL, BABUNEE - R kB
DFRMEER LI EZEZ DN D,

—7%, RMHESEICOWTIE, AEHOER IR E
AERD ol CHITERERETORFREBIC I Y
2o ¥ R TONERBREI LB L - CEBHET,
EEBIVCHEBHRE VI EHBRNNOBACLER
BESPERTORESOEELZT ko loked bF
zLhb,

BN oXHERRC OV TR, AL FEX X
B4 2sw—aRDFENAMLRTOEMD, AHP
134 32 ¥ EIEE Helminthosporium oryzae (=B.
oryzae) ONEBRTOHMRCE T, REMIERT2
A L BLEN R F X & ORI AT G AT
L, coORBI=A4 27e—sthbb¥iel» TEHR
TR SREIBEELTWA I EEHEL TS, &
HEECIV- T4, BLB @BEH¥ix DLB Bk,
B. maydis OHERT HABL T HERAFEECED
Bhic, ¥7c, BLB BsHEOBEEOH T, MEMABR
BOXA L W HEARIEAYRL, TRERBROX TR
LFAEFERRD LRI o, IHARIL H ory-
zae DHERTOMBRYFIRTLIERL LT, KEEL
h L BEERSARE S BEETL C LABEL, sERT
O A+ FERT 5 oo 12 BRI E o B
DHETHDH BT 5 . ARBD B maydis i
BTh, SEBFRELORRITHELET TR m
St OO, KHEEIIZEALERESRT, FETTY
B o bhie, ¥, BHEHCEERAL TO4E
BFaEARL, 20 RO BHCHRILIITRACEL
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P20 U EOKERYNS, ZoOXRBEBRCIFAL 122
7 — A RABE LTS ARERAVRIE ST, ZOM
oW TRELEEATET S,

B. maydis ORTHRIGE, BEBHNEL KDY
BT BEEDD -t BHWDE, —HORTLEERD
NEBTHRARIIEBETOTERFRER EBRT
O ERTFHED 2 BEI BRI D 2 Ll ~Tw
5. —7, B. maydis @B ThH, XBHTTETER
FROBERTbIS LD, SERTRITEA EHBR
X ERFLRT B0, Lichis T, XS
MEE<Ts e LS ooERTRIERSN, O
o FHRESENT2EE2 505,

i OB X, EE hFE A EL TS
75, B. maydis OBERE, XBHASERTYAEL
T3 rABCRENxBOBEAYE T LABELS
Chot. ¥, BEHOBERBYTIHE, BEEH
OFEEAEELMBETHD, Lihis T, FEOHE
2T 5BE, AR THYEET I LB EEER
Hihd,

E I

RGO B A o RO R RERE, B SnE
FEFRER, LU EBOFRICEI L T ieiiy
rBEREEAMR TR SRS LET,
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SUMMARY

Effects of Light on Conidial Morphology
and Virulence of Bipolaris maydis Shoem.

Takao TsukiBosHI and Toru SaTo!

Environment Division, National Grassland Research Institute,
Nishinasuno, Tochigi, 329-27 Japan
Hokkaido National Agricultural Experiment Station,
Toyohira—ku, Sapporo, 016-01 Japan

Received July 22, 1985

Bipolaris maydis Shoem. generally requires no light for sporulation, but produces large and
more virulent conidia in response to light. The conidia formed under alternate irradiation with
black light lamps (12hr light/25°C and 12hr dark/20°C regime for two days) were 25% longer
and induced large sized lesions on corn seedlings in comparison with conidia formed in contin-
uous darkness. Based on the histological study, the apparent enhancement of conidial virulence
was ascribed to the increase in the rate of germination with two germ tubes and the decreased
time required for lesion initiation. The disease efficiency, however, was not affected by irradia-
tion, since the conidial size had no effect on the rate of germination with one and two germ
tubes and appressorium formation.

Induction of the photomorphogenesis was related to the duration of exposure rather than the
intensity of light, and the conidial length increased with the increase of the duration of exposure
by 20 hours. Black light was dissociated into blue light and near ultraviolet light through colored
glass filters and only near ultraviolet light was effective. These results suggest that the blue and

near ultraviolet photoreaction system was involved in the photomorphogenesis.
Bull. Natl. Grassl. Res. Inst. 33: 50-56 (1986)
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