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Some Factors Affecting the Formation of Mushroom-Like Body
and Its Formation Process in the Fungus Causing
Zonate Blight of Tea Plant
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and Kazuo UEHARA
(Laboratory of Plant Pathology)
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Cm T - 72, T O R —TE T R 6. */IREHOBEE Wl A0 ERK 4
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B3 22°C OERBRHIZEN . b e AR AR L, F 2 IREEROAR
4, % B ERISCONBE LTS v T HEZCEEIZ THIEE L 2. &/ TIRERIIBIRERLL,
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Table 1. Effects of different applications of BLB*! irradiation on the number of
mushroom-like bodies, using mycelial dises of third day old, as inoculums

Hours of BLB*!irradiation

Irradiation Test No.
3 6 12 24
1 3 65 456 2408
. 2 8 80 608 1708
Continuous 3 9 82 558 1811
Ave. 6.6 75.6 550. 6 1975.6
1 19 278 2056 2964
termittent? 2 23 345 1460 3272
3 36 402 1864 3860
Ave. 26 341.6 1793. 3 3365. 3

*I BLB=near ultraviolet light
*2 Alternating cycles of 30 seconds irradiation and 20 seconds dark
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%> -7z (Tablel, 2). Table 1 & 2-Cif, */ afk
WRDIZIRICER (1% KETHE) BED N2
CNIEHREROES (SHEETHE) oRIZL 2
bOLBbh: PHEROKREL Y —BOIZESO
FHOLDIRY, Z/AREOHRSLDIF Y BLB 124
T BRZWEASH VA A 5N, BLB 0% 2 afk
WAZERBOZ B 2123 205843, 24 RERIR R 3 s
WO EFEIRSHZ < B~ THI 2 15O 2 & 41 7.
(2) BLB st - 5] - %L 2 0 IREHIE
RATE L3 e

Table 3-1 1285133 %/ TREEKOIERE * 4 2 &
BLB 4t 1 TlL, %924 BI85 0 2 RE

»

DA =2 v VHBED SN 5ER2 2/ 2 RERIITE
RENS o, CTTEIA =2 v L EIE 16 {50
—NTHEBEDOHLELTEDLNZLDTHS. Lil
bT 2 30 FOMEHIOK 2 1> BLB DfEg % 5%
2L, &b BLB [yt 3651 (NS 1BSR - 50
H2WRD 25225 & % TREKOTZRA D & 1
X > BLB 3t 3 RERIFASH K I [l L <0 % <
L Ein7: (Table 3-2). 7 BEEASL, 310
6 &7 21220 T, 7 aREhRE 1= v LD
BORLOIWTRIMU 72 L LSRN OBsp iz 7s 2 &,
W NOTEZREED Wb L 7.

Table 2. Effects of different applications of BLB irradiation on the number of
mushroom-like bodies, using mycelial discs of seventh day old, as inoculums
Hours of BLB itradiation
Irradiation Test No.
3 6 12 24
1 4 40 164 984
Conti 2 1 7 70 784
“ontinuous 3 8 8 65 676
Ave 4.3 18.3 99.6 802. 6
1 11 45 952 2628
Int ittent 2 9 44 732 1236
nlermitten 3 8 34 584 1216
Ave 9.3 41 756 1693. 3
Table 3-1.  The number of mushroom-like bodies formed at which the treatments of several
dark periods were the case in given between BLB pre-irradiations for 1 hour and
post-irradiation for 2 hours
Hours of dark periods
Test No.
0.5 1 3 6 9
1 24 (125 )* 54 (153) 7 (170) 116 (420 ) 28 ( 94)
2 23 (88 ) 32 (143) 41 (146) 150 (259 ) 48 (102)
Ave, 23.5 (106.5) 43 (158) 4 (158) 133 (339.5) 38 ( 98)
* () Total number of mushroom-like bodies and their intials
Table 3-2.  The number mushroom-like bodies formed under the continuous BLB irradiation
Hours of continuous irradiation
Test No.
1 2 3 6
1 0 (19 )* 10 (59) 20 (75 ) 293 (327 )
2 0 (10 ) 14 (47) 17 (714 ) 238 (270 )
Ave. 0 (14.5) 12 (53) 18.5 (74.5) 265.5 (298.5)

* () Total number of mushroom-like bodies and their initials
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Fig. 1. Growth of mycelia on several media.

0o——0 P D A : Potato 250g, glucose 20g,
agar 20g, D. W. 1 liter.

®—® YPDA-1: Yeast-extract 1g, polypep-

ton 0.5g, glucose 20g,
agar 20g, D.W. 1 liter.
x YPDA-2: Yeast-extract 0.5g,
pepton 1g, glucose 20g,
agar 20g, D.W. 1 liter.

X

poly-

L#dis, (ROEETIE YPDA ZHNWT, /3
REGADI & A 72

(1) &FERHIC 35172 BLB Bk 5% 2 2R

ATERRER & IR g e & D BA LR

BLB %, 7 WREHEERICHT 2HBITOWTH
% & (Table 4), YPDA-1 R—RBERE1BZ L,
—S\T YPDA-2, PDA DJETH »7:. TDIEFIL,
WIER S 72 ) OBARABEOH S DIFE —FH L 7.

BLB A5t & i EEHIR & MR X OBRI, &
FERGHE & & 10 cm 12 B TRADEME Z/RL, 50
cm 12 BT s H & b BEDEZ /R L 72 (Table 4).

2. F/ IREEORMARE

(1) * 7 ARBEEHIEAL

HEREBTE I BLB %I4T L 224t & R I EEEL
BEF - 14, ¥/ DREROARRIIA L T
BRI AT

85 1 By 13— OB TS A U TL 2T,
BLB A% 5 ~ 9 B T BARO— 5 RN IRE
D2~ 3AONNBMEINIRTH L (Fig. 3,
4, 5).

552 512 BLB [R&IBAMAH: T 37 10~12 Rl 1
% AWREKOEH L Bbh 2/ X 2RO b DA
woht (Fig. 6, 7, 8 9. T L TZOMIRDHENR
KIS OR@RE L LI, FEESVHZLT, &A
TATE Y, BRI, 14~16 AT
60~T0 m DK E XD, Vi % * 2 DREEERED
BB LD e R B TH B (Fig. 10, 1.

o3 PR, 2 BB T HAL s IRE R

Table 4.  Effect of the irradiation distance from BLB to the surface of culture on the
number of mushroom-like bodies
Distance from BLB (cm)
Media Test No.
10 20 30 40 50
1 1084 512 644 216 36
2 1464 704 416 235 49
YPDA-2 3 1076 808 492 185 30
Ave. 1208 674. 517.3 212 38.3
1 1208 700 568 252 40
) 2 1932 836 660 380 65
-1
¥PbA 1232 832 568 218 68
Ave. 1457.3 789. 598. 6 283.3 57.6
1 1100 464 150 53 12
2 672 219 151 59 7
A
PD 3 916 520 220 38 19
Ave. 896 401 173.6 50 12.6
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KHEZEL TARTRD 5N MOk & X (90~100m)
IS BRERTH B (Fig. 12, 13). ¢ OEs#AI:, BLB
ST 24~38 BERS T H - 7-.

F 7 DRE BTN O VLB OMAIZ X - TR
D, EROEEHROIERY, TNTE 2 DREKIZ
BHEIRSY, BMELTLEIBEA DL (B
ni:.

(2) VIFBIEIC L 2R T O EE

BLB fE4#% 5 FIHD + ./ o REHE B L T4 5
& (Fig. 14, 15), ZOXEIL, HEHEICAH LN DM
IRERR LU 721 B AT ORI — B 5 5\ 0 I3 @Iz
WATVWZDRED 5N T DOHBHIOMITDA
EIIIV2.6X6.3 4m Th - 72, PRI TR
EC, HBSH Y, LHETRE X 3.4~5.4 pmx
5. 4~12 prm DHKIA> & R - T 7z,

BLB M4t 7 F1 Tl % 2 2 R HIZIEE45 5 H
HOb D LEIZE D » 221380 S0 » 1208,
B O—HOMBITIE, 2.6X9.4pm LPETFHEL 7t
-7 b DB E - (Fig. 16, 17).

BLB &% 8 HEITIE® 2 2 WRE AL, HEHS
DOMBSAFIZEE ST L 22 L b h 2R 2 5
L, TOJEOMKIZER 1.9 pm ORIESH 211,
#7 1.9%2.5 pm DFGUEIRF 7213 TEFIRD K KA 512K
a7z (Fig. 18, 19). % 7=, WEHHRAO— -y
BYHMR L F2 &b 28380 6 R 72 (Fig.
18).

BLB 8442 9 E [ ClE LB B o il )y g o 5354
bR HNFEDOM < /s - P M IRRIIE B 2 W ISR
BRI T GO LT em) S5 LA
bND LD aplrBE I (Fig. 20, 21, 22).

BLB @544 10 F H Tl % 7 2 RBE T, B L o
MBI ORI H BN, SERMNICEELRIC 5T
WBDHEERIN (Fig. 23).

BLB [844%% 11 FLH T+ 2 2RO K1 1230
REFAE % 25 L—2 ORG#ERMIIL B 2 W IRk
WERERI T 258 - TRBFLTW 2 0% BKE N 7
(Fig. 24, 25, 26). %7, 44 11 HEHLMO + » 2948
FADLENZIE, 5 FTVBIRO Y DTN T E 0
MED NSz (Table 25, 27).

BLB @8 12 A HTId % 7 2 RE &L, ke L
T Y I & s b NEHER O ML D B D IR/ A
L bnt: (Fig. 27, 28, 29).

% %
F v WAERRE O * » DREEOFRIL, ik

- THIEZ 5 1RSI RN (BLB) 12k W g X
NDHTLEhHErH LN/ BLB lght+ ) 2 REH
DERBORE B3 LI T45, & <{i2 BLB OfxE
B, TOHBESICHELTLYZ L Dx aRE
HEER L 72, DT Eid+ 2REEORIZIL,
GRS L ) D BB & Y, TRBORm
IHEEBLIZLAEVDEEL oM S,

£/, RBR3TRLAL 512, 25— BLB g4
W (1 BRI OO RiffS) DO 0.5, 1, 2, 3
ELO6RED &tk BLB 2 BRIt (%
FRED T ¥ DREKDERBFLE I N, o
L, InFETH IREEROERIZIE, 52BN
DEHRIE T TRIK 6 B4, BLB 84 F < 24 B % 04
BE ¥ 2 in vitro TOEBEEEY ICRHEEL T, 2¢
T ORI TERINDC ERB SISt 3
7L B E R E BN U722 < T BB ORS I B 1
W, 7 2REAROIRE{LET 22 L 2RBLTW
BEIZlbND. X OITHRER3IZE VT, RS9
W22 % Lt BADKIZ LB L €, # 2 2RO
B Dis s 5tz THIIMRE 2 I REHKIZe D~
EA =Yy VB E VRSB EWEDIBME R
L7 e Bbh 3. chid BLB BEEEE, VWhw
BTG AE ORI C 2815 BLB 184 R 256
%82k, BITEWVEHZHLEIZL-T, £/ 2
REARDOIE R BIRSEEIND LS I2Bbh D, [
RAIIBT 2AED * 7 2REARORIE, IRER
EORBIRIE L OB A LHERIZE TR DB O
EEZONDH, TNLEDO—2L LTHRNOHIZS
ENTOLEENTCORES, WO L oME
HIZE T, EEIERALT, L9 0%/ aRE
RDFERIAR N VE T 2Tl A R ERD KGR 4>
LRI Nt

B 519 1%, PDA DADSEDKHITE / 2 RE
1RDIER % EA 124t PDA 7213 T DR %2 H T\
5. AFEETIZ PDA OIEHTH S OFEH LA - 72
BEREE R T N U 2 BT DGR @R L 7243, YPDA-
I, 2vW§Fnotrticl PDA &1 & 2REkOR
JREAE > 5 72 YPDA-1, 2128 2 ABOERD
{513 PDA &) EF%5 2 8RO EHIRED 523
L, B#EEEN PDA LVt ZDC Ehsx
TREBIERICHRNC L - 2—HE b Bbn 2. 23,
THEBRTIMEBE -2, )7 Lo oMY
Z, TNZFN28H,50.58% T, 0.58 X X4, K
WIS L T - 220 2 I T - 724858, 2 palfgdi
L7 YPDA-1, 2 OMETHRELBRLEFLE.
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Fig. 2. Illustration of the ramification pro-
cess of mycelium.

OEEE LU THERBR = 3 20K Y _T R UIZE&EN
B7 3B EORERLERLSITNITL 5LV,
F o LCEEHO C/N HASABOEFICH L T2
BIIFLELDEEZLNDD.

Iz % 7 DRER D AR 1T 2 W TREREIV I GBI
TR L AR, T OIRER D OB $t
K (Fig. 2) TiiL7z&9512, 123 LRD—
WA EL V2L, 2B THF 7, DREED 1 =~
P VHITE, TRPEHEZLY F DIREERDTERRA
AT E, 1HORBL % 2REKLLD E
HibNn s, 2OL 2t Townsend 520 4%
B O Tl 5 terminal type DIFEIZH
M2 LEZ LN L LEKEF 2, 2REHRED
SEELT, 0 DIRERIIRE L HRICEEL ¥ -V iR%E
2 LT, ZTOREICHPRTEEBIANELETH 2.

PN BRI WA SN AR B BB NIE, TERE
Hox o DREHRIE, NEVDbW S F 2RTHY
PIE0LE, IO AR IS A 72 R IRy O R Hl &
A OMKED & 75 5 NEHB L VIR S AT 7.
%/ DREHIERE O NHREOELIZ>VTE,
O R & & b ISR ORI KA BT R dEE
MR LT, ZDONBNZEEHER D 2 WIZHERR O
Flps B RE SN, TOREBICRENFHEOLN S
L9, BRIz, ¥ DIREROEHIZERIE
WITOREATIR S Nz, KICIIERIERC T L3858 R
B BN ETEFRKE B O St 1B EBR I s 5 72 b D
LB AN COHHIRMIEE D B W IR
HHFEICR & M B HTE RIS TR RF I NVETF
ESELL Tz L L7ghs BuNVETFORAICIE, b
BB B B & 9 T, AW ORIZRF OIEME
LR A LS5 TH B, L L OMIKESERTE
FTOERBETH 5 L RHEVTWVWE I IZ8bi
A

PUER A 224l & RERBERBE S PRI T 72 b

DI, BORERTH - 720 DML, REMITE,
BRI T ROBIER T 2 S REA HEEY TH
20 ENWE LI o T F RAVR IR E TR
PNTVD T EhHED» D bR, Thdig—VROVHE
THBHCENTERING. Y LEOBRERL Y ARE
EFERMEMRE DT, ZTOMNELYRIZE ) DIRH
KX IFROPERTH D LI CBbhz. COREI
SV, AEICE B woNE, L DERRBUERIN
L1819 3 R FOWBIERHF T, F 2 DREHD
LFRTHLE XN TV DS, TOBKDNTHE 25
AT L 72D, ABEDETIZIER SN,
PSSR Y Y AE O EEENRE 2k 7208, A
B RFTI I, WEEARPOESE X SITHM
PEREREFTO MEAH S, LIRS T
B2 L b B BRIERTO RS RERR (L0 B
(FFRERZL E) 22U 5 B335 D & Hbh b.
AR MIZEELL L 72968 & LT Cristulariella mo-
vicola \2X B7 v, x 7 XOEEEERFRYTY, C. py-
ramidalis 12X BH VAR, P, 2T AT
FOBREMPSV Bl Csp. IZX5T 4 R
WY 2L I N TV B, CHIZAEOBHCHR
KIZEBIL - 2 A bl 6N Dh, AfrF s 2R
Wik 2HERT 2012w L <, 3 f D Cristulariclla
11 ¥ 5 3 5 FIROIE Tk (sporophore) ZIZALY % &
W HEBITSER SRS SN S I E B A 6N D
7e BASROYEY L LTI BRAER (zonate leafspot)
LIXWMT % 7212 zonate blight ZHiH L 7-.

C:d #

AT ¢ WRACERFRE O RIS 5% 2 3
RE AR 2§ 2 MY (BLB) O e <D
REE Y BENICBELZLDTH 5.

1. AR/ DIREEERIZNT 2 BLB BXIH
e LT, LW 20 F 2 RERD
TR % @ 7e. RIS & 1E, BLB 30 Mt 20 fhi
e 15420 ETDHEHFOELTHD.

2. BLB piifags 1 B & sedss 2 IR o) i< B/
WL (0.5, 1, 3, 6 BXUORRD 2LAETS,
6 BER & TIREBERGHC EARE K D F ) RBE A2
U7z, L L9 R Tl f s 38 5 /o)
-7z,

3. AR BIZ 31T BEROMEIX PDA T
LMENR L, DX IRV, YPDA-1 T,
X3 YPDA-2 THh - 2. HiBDIELRLHREL O
A BT 2 L YPDA %% PDA L Y EEEMNIZT <
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NIBEHTH - 72,

4. BLB HH FIZH 1 2R IGHTD * /0 o (RE
DRERRELLE, YPDA-1 33558 £ 4, £ DAt YPDA-2
T, D&% PDA DOIFTH - /2. BLB a4 HEE (10,
20, 30, 40 BLr50cm) & * . 2WREIADTER B &
DEAFRIE, 10 cm A3EEA T 50 cm ASEHED i 2 3 L 72,

5. ¥ IREADHAR MRE % RIS 1 EHHm R T
DL, ETHDICEAD-RBIMEEL DV LL,
S DRBEED A = v p LY, RHTE 2 IRE A
DFEFEREOBLL 2D, TP ZL WV h L LAEE
wY, * DREEDOBEAN i, T THEUEZF
7 2REHIE BLB [H43 6% 24~38 B[S ¢G5 L
T, WEZRBTHRET 511X 5123 ~4 {Hph
-7z,

6. BREL 7-% 7 2WREEROYSBEICE 2L, #
D ERE I LRI I DR & PR L D BIR X 1
WA R DIZIBEA L 20 T L S E U2 b 0
EBEZOND. AL+ 2 REBER B O
K & & B 1SRRI ORI KA B 1 B B\ 1L e
TIIZHBL, D FIZH#EIR e L AERNROD KA
SZRIER I N, T ORI T Bd 5N 3 &
DT, WRRIMIZIE, F 2 2 AREAO R IZERIE R
FOEBIZIRE N . S HDRTE+ TR ED
BRED 4~ 5 HEHED SR X 7.

HHEE ABREITOWH I, BSEEIRERRY
B o2 BTHIE E & DRI O B 2 04 U T
XERCH UL, U oS £ 5.
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Summary

The present paper shows the results of experiments carried out concerning the effect
of near ultraviolet light (BLB) irradiation on the formation of mushroom-like bodies as
well as their formation process of pathogenic fungus of “Zonate Blight” in tea plant,
Thea sinensis L.

The results obtained indicate that,

1. By the intermittent irradiation of BLB, the number of mushroom-like bodies
formed in culture plate increased in contrast to that of the continuously irradiated ones.

2. The number of mushroom-like bodies and their initials in culture plate increased
in contrast to that in case of the continuous irradiation, under the condition that the
treatments of some dark period (0.5, 1, 3 and 6 hours) were applied to it.

3. The growth of mycelium was best in PDA medium, next in YPDA-1, and then
YPDA-2. However, mycelial mat was thicker and denser in both YPDAs than in PDA.

4. The number of mushroom-like bodies formed under BLB irradiation was best in
YPDA-1, next YPDA-2, and then PDA. Effect of BLB irradiation-distance on the forma-
tion of mushroom-like bodies was maximum at 10 cm distance and minimum at 50 cm one.

5. After repeated ramification of mycelium, the initial and a rudimentary organ of
mushroom-like body was formed and then it developed into mushroom-like body itself,
3-4 days after BLB irradiation.

6. The inner structure of mushroom-like body consisted of the epidermal tissue and
inner tissue. After the formation of mushroom-like body, the cells of epidermal tissue
became divided longitudinally and horizontally with the lapse of time, and then many
spindle- or bottle-shaped cells were formed on their tops. Furthermore, spherical particles
like spores were observed on them. The formation of spherical particles was brought
forth 4-5 days after the maturation of mushroom-like body.
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Explanation of Figures

3-13. 7 Light micrographs of the formation-process of mushroom-like

3.

S

®

10.

11.
12.

13.

bodies under BLB. Bar=235 um.
The ramification of mycelia (arrow) was observed. 6 hours after
BLB irradiation. x280.
Ditto. 7 hours. x280.
Ditto. 9 hours. x280.
Mass (arrow) of mycelia ramified repeatedly. This was considered
to be the initial of mushroom-like body. 10 hours. x 280.
Ditto. 11 hours. < 280.
Ditto. 12 hours. x280.
The initial of mushroom-like body was ramified bifurcately. 12
hours.  x500.
The initial of mushroom-like body at 14 hours after BLB irradia-
tion. This was considered to be the rudimentary organ of mush-
room-like body. x280.
Ditto. 16 hours. x280.
Primary mushroom-like body perfected immediately. 24 hours.
> 280.
Ditto. 36 hours. x280.

14-29.7 Light micrographs of vertical section of mushroom-like bodies

14.

15.
16.

17.
18.

19.
20.
21.

22.
23.
24.
25.
26.
217.

28.
29.

on the respective day after BLB irradiation. Bar=20 z#m.
Light micrograph on 5th day. The inner structure of mushroom
like body consisted of the epidermal and the inner tissues. They
were similar to the palisade and the spongy parenchyma, respec-
tively.  x500.
Ditto. High magnification of Fig. 14. x 1, 000.
Light micrograph on 7th day. The cells of epidermal tissue were
longer than those of 5th day. x500.
Ditto. High magnification of Fig. 16. > 1, 000,
Light micrograph on 8th day. Septa (arrows) were observed lon-
gitudinally and horizontally in the cells of epidermal tissue. Then,
spindle- or bottle-like cells were observed on the surface of the
mushroom-like body. x500.
Ditto. High magnification of Fig. 18. x1, 000.
Light micrograph on 9th day. x500.
Ditto. High magnification of Fig. 20. Horizontal septa were dis-
tinguished in the cells of epidermal tissue. Spherical particles
were observed on the spindle- or bottle like cells (arrows) x 1,000,
Ditto. High magnification of Fig. 21. x2,000.
Light micrograph on 10th day. x1,000.
Light micrograph on 11th day. Many spherical particles were ob-
served and the density of the inner tissue was lower. x500.
Ditto. High magnification of Fig. 24. Membrane was observed
on the surface of mushroom-like body. x1,000.
Ditto. High magnification of Fig. 24.  Spherical particles were
observed to be like a chain (arrow). % 2, 000.
Light micrograph on 12th day. The whole shape of mushroom-
like body altered flatly. x500.
High magnification of Fig. 27. x1,000.
High magnification of Fig. 28. %2, 000,
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