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Mycelium compatibility group of sunflower Sclerotinia minor and its
biological characteristics, pathogenicity and mating type
in Inner Mongolia Autonomous Region

Jia Ruifang' Li Min' Zhang Jian' Yun Xiaopeng® Meng Qinglin® Zhao Jun"
(1. College of Horticulture and Plant Protection, Inner Mongolia Agricultural University, Huhhot 010018, Inner
Mongolia Autonomous Region, China; 2. Institute of Plant Protection, Inner Mongolia Academy of Agricultural and
Animal Husbandry Sciences, Huhhot 010031, Inner Mongolia Autonomous Region, China; 3. Institute of Plant

Protection, Heilongjiang Academy of Agricultural Sciences, Harbin 150086, Heilongjiang Province, China)

Abstract: In order to determine genetic variation of sunflower Sclerotinia minor in the north foot of
Yinshan Mountain, Inner Mongolia Autonomous Region, 110 S. minor strains were collected , isolated
and purified, from Wulanchabu, Baotou and Hohhot cities, and were tested for mycelium compatibility
group (MCG). The biological characteristics, pathogenicity and mating type of the five major MCGs
were determined. The results showed that 110 strains were divided into 14 MCGs, of which MCG1 was
the main type, including 32 strains, 29.1% of the total number of strains; MCG2 contained 25 strains
which collected from seven locations; five MCGs contain only one strain. Among 14 MCGs, MCGI1-
MCGS contained 92 strains, accounting for 83.6% of the total number of tested strains. There were dif-
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ferences in colony diameter and oxalic acid secretion between the MCG1-MCGS, but there was no sig-

nificant difference in the number of sclerotia formation, virulence and polygalacturonase enzyme activi-

ty. However, each strain in MCG1-MCGS5 showed significant variation on above parameters. The re-

sults of the mating type assay in MCG1-MCGS indicated that the results of mating type ratio of nega-

tive inversion and positive inversion in other four MCGs showed the deviation from 1: 1, except in

MCG?2, which the ratio was close to 1:1, indicating that S. minor had a high degree of genetic variation.
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PRI A2 [n) H 2SR ek A v ) J 2 3, et
A% ) H ZERE X A AR R R EE ) & A (Liu et al.,
2018) , iZ e 1Y 3= 20 5 TE O % £ R Sclerotinia
sclerotiorum A/ L S, minor. /WEFFEE T T
WR AW E WS, 2 ERE, iR Y 21 8
66 i 94 Fh 37 Y (Melzer et al., 1997) . 20114,
Karov et al.(2011) & Uil 1 Hofii e A0 =] ) H 2%
P/ BT R Y, BifiJ5 Koike (2013) 238 T 88 94 &f
] H 5/ M S R Y, 22 0(2015) il 1 FRE N
ST FUA XS 22 A T ) H 25/ IMZ SRR Y. 1]
H 250/ MR RR Y I, 2RI R e A 30 bk
2. WEEH AR XORFRE W H 25 37 X, W2 H
HIFR E o —7E 0] H 25 [k I/ LR I HB X, ™5
SEIZ X ) H 257700 0 A& J , DR IE B i X ) H 2%
I BT TR 22 5R A AR A NS LR T T 2R B
A 153 28 A Stk HAT o8 2 S0, U iz X ) H
5/ M BT B R LR AR

W %2 3% A 4H (mycelium compatibility group,
MCG) B [ WA [] 27 3= e I A2 o T 3/ N B R R
IRyt AR A, B T R A BSOS st e 2
FEMEAYE 5T . Kohn et al. (1991) ] F MP 15 37 %
(modified Patterson’s medium) X§ % H =% 1) 35 ¥k
MR E R IETT T MCG X453, 3R H 4r FHnic ik
% T HEAMCGTEE L Ei—%E. Wu & Subbarao
(2006) K R H A= 3% 1 1) 89 M A% £ B8 43 W T 37 4~
MCG, 91.4% 1) /N B T AR #3029 1] 4 1> MCG
H1, Yang et al.(2016) %>k F A 6] 3 3 09/ MZ S
AR IETT T MCG il 22 , 95 #K T B 98 %) 53 1 8 1~
MCG, HA i K E 1 MCG L& 29 BR K (A 114>
MCG % 1 bR TR, ARl MCG T A 1 45 18] B0 )
ZRARE ., BATX T HZE/ME AR L 2%
FREIARZE R TR0, O T 1) H 38/ M B R AP A
WA TCEO 1 R s ot A b

LSS C AU A9 728 Ak BB AR ) 422 S B AT AR st R 7
SO, I BT R FoR B A B 2R L, AR
FH E 2 22 Ao AU A (mating type gene, MAT) JH#%,

MATI-1 F1MATI-2 3% 2 A R T4 858 e (AR 1)
] — v i, HS A (555545 ,2015) . Chitram-
palam et al. (2013) B YR T8 A% £ R UEL S A F v
PR ACHC A L R 7 MAT S B T 19-3.6 kb Bt
FHAEL , TS 15: MAT1-1-1 07 Fe 8 2%, gk (i 45
KA R MATI-1-1 580 SO FE SRR (AR Ry 121
Chitrampalam & Pryor (2015) 7E/4: 3¢ A BL T /IMZ
FE T A ORI R BIEE BRSO LR R S 5|
V1K 38 MR /IVEZ S B B MR R 200 3 Fp MAT JE PR 74, B
E R AR N A A R CJR] s A 5 1E s 37 A
¥ ). Yang et al.(2016) X% H 58 E AN R FRAEH) /)N
% 5 P R B SS B RS HEA T T I , 45 5% o /I A
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] H 25 /I 38 TR 3 A 720 S S S e R ) i
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H 2% [ oRAR M 110 MR/ £ B TR AR AT X 52, XoF
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> ZUH I 12 B T5 M 45 AR W 22 e s R B Rkt 422
Fpdext 54~ F2 2 MCG Hr 4% B BRI 2507 1 201700 5
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HER ALY . T 20154F A NS HIA XA
SN TErY R WP S B AR /S DAL LE Sy
6 i 7] H 3% 20 5 R 4 6.9 T 10 BR B RE , 2543 1)
5 WKZ1~WKZ6 .WB1~WB9 fl DMQ1~DMQ10; [
AT )1 B BT 15 Ho A 2 5- b m) H 2% 1
Iy BISRAE 1S BEFN 10 AR TRIAR , g 5 730 SA1~SALS
FISB1~SB10; F & = A &4 H il & £ 7532
FURF 1540 2 5 3R -+ 3 R 1) H 2% 1 4 5 R 4
30, 15 1 5 Bk W PR, g 5 0 5 o XA1~XA30,
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XB1~XB15 il SCD1~SCD5; H £ 47 Ji il 8 8 Hu A
] H %% [ R4 10 BRI, 445 0 GID1~GID10,9 4
KAl ALy B alifh 110 BRI KR, 2405 AR AR
TEA LG % AC R E . Bk B 2% 0 F oy
LD5009, F—-H 3t s LR Bl 2 ml

B 7 3 . B S 2 4] % 0 B g (potato dextrose
agar, PDA) B 723k . Th44 200 g A 44 20 g BUiR
15 g, INZRIB K E S 2 1 Ly B8 251 % B (potato
dextrose, PD) VARG FR5L : 4455200 g HAGHE 20 g,
Mz K E R ZE 1 L; 24 (minimal-medium, MM)
15473 :NaOH 1 g Maleic acid 3 g NH,NO, 2 g . Mg-
SO,-7H,0 0.1 g B{l§39 g Z&IW/K 1 L, pH }y 4.8,

ik F) F1 AL %+ 10xTag Buffer. Tag DNA [if§ 1
dNTP, KARA AL B (Jh50) A FRA 928 7] s Maleic
acid, ¢ [ Sigma /A 7] ; Hg 150 34 4 B 77 4t 4l
TU-1901 B £ 50 AT UL A3 66 R T, A6 535 4 i
FHAX %84 R 57 4T 28 7 ; PTC-200 DNA Engine PCR
1%, 2% [ Bio-Rad /A 7 ; 5804 5 =X & i £ I RE &5 .00
ML, 7% =] Eppendorf 23 7] ; DYY-12 Z2 FHHL KA, AL 5T
N—1XE$] ; UVP Biospectrum 310 Manual platform
BERS AR 245, 25 E UVP A E) ; GSY HLHVE IR KB
By, U BEIT AT A IRIHEA A s MI-250-1 8 1%
FoHf , Ll —fE R AR B A Al ; GXZ-430B 23
PDEHREE A, R IRA 7
1.2 Ak
1.2.1 & HEDMEEBAMCGHI X 47 i

W LEALLF () 110 BR/MEZ L R & T PDA P-4l
T 23~25CIEH Ak, FE 22K B SR 3/4 ), 76 T
KN GATICE AR N 9 mm B DE . B 3 NS ) & bk
B DE 5 = FROICE T PDA i |, T 23~25°CHH
TREE IR T d, WLER 4% 15 37 I A % 22 T Ak 2 1 48 B9 155
B, TSRS PR AR Z [ B 22 5 2R M 2 AN VE 28
TCALIE I 1 SRR 1 (B 220 HLA BRI O, 2 8
AL RR B 2 5 Ol S IR, 2 Bk B AR 5 50 4 L TR) MCG
AR TEASILIX P71 4 S SR HT Bl 2s (o
AF, 2 MR TR R Bl 2 1 R R SR AN 2 MR TR AR BRI A AR
[FIMCG. RS 5 5834 1 IR, 7
VERE L TRIR S AR AR AT 2R A S, AR B
Y5 Ry [l — AL PR AR FEARAS 1A BRI S T A 1 TR
BRI TR MBI R, A 2SI, R S B 3 A
5o X PR LA AT BT A TR R EA T EE S IR . SRR
2D 10 BRI R B/ MEZRLE MCG #-17 J5 26055
122 5ANE R DVEZAMCGHE AR A F A4 Hm 2

PRI 75 LA R PR AZ I B 1 I 2 < 488 005 A ) TR A

BT PDA;FRIE | T 23~25CH 3% (R B 4 K 8
IR 3/4 B}, 7E B I D A THCE AR R 9 mm (Y TR D
BT PDA A g AR IILE; 77358 1 20 mL, T 23~
25°C R HESR 3 dJm , R 738 SO /M B DA T
EHAAIC S, B3R 10 dJn , PR SR L B FF A
WAz TR, AR R E 3R
BR3P < RIS AL TR AR BT PDA B
Ik BT 23~25CH: 57 R 22 K 235 SR L 3/4 1
TEHE TSN G TEUE N 9 mm BB Y24, B THA
40 mL PD WA 7555149 100 mL 4R, T-23 C#
B FRS d e ug, BT WO T R R 43 - Y U
T, AR 0 PD WA K: 95 FEE 28 FI R i,
1R/ b 5t N 5 2 B Durman et al. (2005) J71% . ¥
NEVRAE 60°C /K AT 10 min 5T 0.75 g/mol &
AN 0.5 mL, J2 VAL S IR AR A 0.2 mL 2%
17K 4.8 mL.0.1 mg/L J% M % 0.11 mL . 1 mol/L fi
fiz 0.20 mL ., 100 mg/L H 5% FREH 0.18 mL., R4
A3 BE 0 5 S AR I 600 nm A2k I
JEAH ODygpg o 38 2 5 B R 53 1A 5 B o M 2 64T LU
BRI IR . IR E 3N ER .
22 T 2 W S T Tt 90 A 1) 000 R < T A P R AR
BT PDA G FRHE T 23~25CH: 92 (A 4 K B8 5%
IL.3/4 B, E R P IS ATHEAR R 9 mm A BETF 21>,
B T4 80 mL PD ¥ {485 77 211 250 mL #E P iR
W, 23°C . 130~150 t/min IR % K557 10 d J5 38, 6
1 A B () PR 22 AR B T J5 FREE 5 JEVRAE 5 000 r/min
B0 15 min, B TE RO T 22 50 FUBH RS R B P
3 % (Moyo et al.,2003) . B 2 3720 mL 4 ¥4
A1 mL BIEY) I, 48°C/KH 5 min, LA pH 4.8
() 18— TRENDE I 4 mL FIRR BN 1 mL, ~7
RIRES) e 141048 7 48 “C /K ¥ Hh ERf 21V 30 min,
P 1A R W K 15 min (25 0 IR) 5 B2 58 AT
JE 43 e 2848 A i DNSHRG] 2.5 mL, 2238 5 min
JE B STEVFBUKAR AN Dhas O O SRR,
FHEEHM 53560 BE AN 2 4 540 nm &0 16 RE(H
ODyyg o VA D-2VFUBERE IR FARERE S A fE i £k
HR A o Hh 2R 2 $% A N 119 D-2F ZUBHIE TR 1t , T HA
2RI NERER G . AR AARICE 3 A
1.2.3  5/n& B R AMCGH 4R 80K ) 6 m) 52
1 LD5009 Fft 45 F T~k A e il KA+ 19 5 57
e BN E FRRIE Rl 6 R RD T, TR H 2SS K E 61
T, SR B AR R S AR R ) H 2% /A B
PROVEOR T o G AL 92 BRI R H2 T MM Ki 95 5t
b, F23CHEIREEFR 2 do ETITR R IR 2 12
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KRS, B A TG K IR JE4E . 2808 /K vk )
H 2% i B LD5009 [ i F, SR I T3 ARG 43 v i 3 1Y)
210 o S o 1] (% & S AN WS ST E 22
AW T . MM ;SR BT ECE A4S 9 mm AY TR
OF, TR 22 TR T CE T R E Km0, FH O b g
FEREREIEAT ORI , AR R A9 25 -1 MM R 56E
FEFRXS IR, 76 25°C P E 2 d 5 iR gt ik &
S 1 O, s BE A0 SO R I B0 71 . R+
TS e AR EE BT . AR RRIERD S R
MR XPANTR] MCG /N 835 TR B RR 9 TR 7% 14 L
iR 530 ik | 22 R Y LA S T il 0% 1k R 800 7 4 TR
RT3 T
1.24 5AE B R DB EAMCGH # B AL 69 %52

K H 7S e FE = R AR B (cetyl trimethyl
ammonium bromide, CTAB) 7 #2& B/ % 8 5 TR AR
DNA. 4 7E PDA 5585 | 25°CH 9% 5 d i alifbiE
PRI TR 22 (S8R 76 A I B S R K, T
65°C 7K 30 min, £:B% 10 min | NGRS 2~3 1K,
MK T S A 2 min, $E 25: 24 1RFR L
WU AT S, T B4 5 )5 75 10 min,
7E 12 000 t/min {7 250> 10 min, W HCE T, A
SRR S TR AT S T =20 °CUKFE HICE: 30 min,
BUH S F 12 000 r/min T 4°C 5L 10 min, B UTHENN
AN T75% B VE 2 K, RRDTE T4 e 14 Hs % T 30~
50 puL ddH,O "7, 58 2 fa A 1~2 uL RNA i,
F-20°CLAAER

R/ I B R AT AYVRE 545 4 MAT1-1-F (5'-
ATACAGCCACTTACCTACCATACAGC-3') MAT1-
1-R (5-TCTGAGTGGAAGCAATGTGTTTG-3' ) .
Type 1I F (5-CCGTTTAAGGGAAATCCAGA-3') .
Type Il R(5'-CGTGCATCCAAGAAGACGC-3')(Chi-
trampalam & Pryor, 2015) X} MCG1~MCGS 19 92 £k
HEA P RRETT PCR 4 E o 51 B FCAbmt A
R AR TTAE ARG . 25 L PCR VAR R
DNA 2 pL . 10x7ag Buffer 2 uL 2.5 mmol/L dNTP
2 uL . MATI1-1-F/Type I F 4% 1 uL .MAT1-1-R/Type
I R4 1 uL.5 U/uL Tag DNA [ 0.2 uL . ddH,0
16.8 uLo PCR P14 544 : 95°CAZ 1 10 min; 95°C AR
£ 30 s, 60°C 1B k 30 s, 72°C ZEfH1 90 s, 35 PME ;
72°CHEfH 10 min. PCR ™= H 1% Bt BE W e e v Uk
K, 24 ] F MAT1-1 F1 Type I 514 H P14
th 673 bp F B ], B %5 oy B B R 2 R
MATI1-1 1 Type IFE S5 19 H 415 H 1 250 bp F
BB}, 9 5 R IE R S A MAT1-1 #1 Type 1T

Fe ST W [RS8 H 673 bp FT 1 250 bp F B,
P E R B
1.3 HES

% SPSS 17.0 %4 st A7 Bl ge i+ 534, 1
Duncan [T &l 22753017 22 7 0 PRG35

2 BERE5HM

2.1 [@ BE/MZEREMCGHXIS

WS HIRIX 9 RAE S H 110 BR/MEZ R T
PRI 434 14 4~ MCG 2851, MCG1~MCGS5 H.A>
MCG AL T 92 KRB M, o S B AR SR 1) 83.6% , 1
T MCG1 $5e K, A5 5 A RAE s 32 BR B BE L o5
FEMREY 29.1% , Hk b MCG2, 5% 8 4~ R 4L A5 1)
25 BE B BE L &7 B RE Y 22.7%, MCG3 . MCG4 Fll
MCGS 43 %] £ & 13,12 F1 10 ¥k B £k , 1 MCG7 .,
MCG10 . MCGI12 . MCG13 MCG14 FA 28 H 4 5
IRRIERR (R 1),

RN KA S B RR 2= 0 9 R0 43 210 3 SRR Y
MCG 1. AT 3 A RAE B R AR 1 25 MR R PR B
X533 641~ MCG £ RAE U TR R B 53-8 34~
AR MCG H 5 FRERNERETT 2R UREERY 25 1k
FERRBERI 03] 740 MCG Y, 15 1B AY 15 Bk B kBl K1)
S3E] 5 MCG HY, 2 45 H i 10 AR B RE BRI 351 4 4>
MCG H; A5 22840 1T 4R AR RURBERY 60 PR B
PRS2 11~ MCG H, Hh g i vy 32 B 154
RAE R 30 BRIA MR 43 2] 74 MCG 1, RIIAS
[F) SR 4 A5/ IV 25 TR TR PR 22 T A7 A 285 v 1 728 S K
(£1),

2.2 54 [ BHENZEEMCGHERI S F 45
221 HEABRFAETERE

5/~ MCG FHR TR V% BEARN T 5.11~6.16 cm 2
], Horh MCG1 PRI R T BRI, N 6.16 cm, i
FERTHE 4/ MCG 1# Pk 1 B 7% HAR (P<0.05, 3%
2). fEMCGI1 ", XA11 FI WKXC6 R I B T4 B A2
K, 4 7.70 em, SA15 AR AR ¥5 ELAE B/, 3R
430 em (3£ 3) ; MCG1 FIMCG2 4H N & bk 1 75 .
12 2Z [ AEAE i 25 25 5 (P<0.05) , 1 MCG3 #1 MCG5
N PR VR B Z AR e 22 5 (i E AN
K MCG1 FIMCG2; MCG4 2H N T SB5 F1 SB6
RS HE 10T R 1Y 3 I B Z R TE 15 25 7
A HERERNEE AR Z R EES . 54
MCG W RAZIE AT 0.148~0.158 g 2 [A], 54>
MCG Z [a] ¥ 22 S5 AN 2 (R 2) o M4 945 AR Y
WY Wi Z [ fF 7 — 2 1 22 5, £ MCG2 1,
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Table 1 Classification of mycelium compatibility group for 110 tested isolates from Inner Mongolia Autonomous Region

FREG /N, AR 0.090 g(F3) .

PSS RS VA 22 2R N2
Collection site Strain code Mycelium compatibility group
i3kl IR T WKZ1, WKZ6 MCG3
Baotou City Wuke Town, Damao Banner WKZ2 MCG1
WKZ3, WKZ5 MCG4
WKZ4 MCG6
IR b WBI1, WB4, WB5 MCG2
Wukexin Village, Damao Banner  WB2, WB3, WB6, WB7 MCG1
WRB8 MCG6
WB9 MCGI13
SEIEHELT M RIS ER I DMQI, DMQ2, DMQ3, DMQ6 MCG2
Honggeertala Sheep Test Ground, DMQ4, DMQ5, DMQ7, DMQ10 MCG1
Damao Banner DMQS MCG4
DMQ9 MCGI12
IR T RNE EER 154 SAIL, SA6, SA7, SAS, SAI3 MCG2
Huhhot City Shangyi Village field 1, Wuchuan SA2, SA3, SA5, SA9, SAIl, SAI5 MCG1
County SA4, SAI2 MCG5
SA10 MCG7
SA14 MCGS
BJNE LR 251 SB1 MCG14
Shangyi Village field 2, Wuchuan SB2, SB10 MCG5
County SB3, SBY MCG3
SB4 MCG6
SB5, SB6 MCG4
SB7 MCGI11
SBS MCG2
1332 e AT ST 0 150 XAL, XA2, XA3, XA13, XA20, XA21, MCG2
Waulanchabu City Xigedan Village field 1, XA24, XA27, XA29
Bayin Town, Chayouzhong Banner XA4, XA5, XA6, XA7, XA8, XA10, MCG1
XAll, XAl5, XAl6, XA18, XAl9,
XA22, XA25, XA28, XA30
XA9 MCG6
XAl12 MCG7
XAl4, XA23 MCG9
XA17 MCG5
XA26 MCG4
FAVPIEE I S VEZ BA 2 53 XB1, XB4, XBS, XB12, XB10 MCG4
Xigedan Village field 2, XB2, XB15, XB3, XB14 MCGS5
Bayin Town, Chayouzhong Banner  xp7 xB13, XB6, XB11, XB9, XBS MCG3
S PRI SCDI MCG1
Tuchengzi Village, SCD2 MCGS8
Chayouzhong Banner SCD3 MCG10
SCD4, SCD5 MCG3
A e R A GIDI1 MCG5
Gaojiadi Village, GID2 MCG3
Chayouhou Banner GID3, GID10 MCG11
GJD4, GID6, GID9 MCGI1
GJD5 MCG4
GJID7 MCG2
GJDS8 MCG6
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Table 2 Inter-group biological characteristics and pathogenicity of 92 sunflower Sclerotinia minor isolates
from five mycelium compatibility groups
Tﬁ%%ﬂﬁﬂiﬂ o o SRS ZRCEFUERERN o
Mycelium 0 lil?%ﬁé (cm) lﬂ&ﬁ;.ﬁii.(g) ( ug/mg? 1 (U/mg) ffﬁﬁfiﬁé (cm)
compatibility strains Colony diameter ~ Sclerotia weight Oxalic a.01d Polygalagtgronase Lesion diameter
group production activity
MCGI 32 6.16£1.86 a 0.148+0.060 a 25.99+3.28 ab 24.18+3.44 a 24.00+7.28 a
MCG2 25 5.59+1.26 b 0.148+0.072 a 26.24+3.01 a 24.37+3.30 a 24.34+4.59 a
MCG3 13 5.21+0.83 b 0.158+0.023 a 24.79+1.30 ¢ 24294311 a 25.11+430 a
MCG4 12 5.11+1.11b 0.157+0.025 a 25.00£2.07 be 24.09+2.68 a 24.93+£3.89 a
MCGS5 10 5.28+1.22b 0.157+0.029 a 25.56+2.70 abc 24.17+2.25 a 2391+4.34 a

FPEAE N B 2 . G RING 7B 3R 28 Duncan [GOB 8 22 K6 50 78 P<0.05 /K122 5+ 2 % . Data are

mean+SD. Different lowercase letters in the same column indicate significant difference at P<0.05 level by Duncan’s new multiple

range test.
3 5O E BENMNZEFR R LFEMA 2 KRERIA RN ED RIS EMBIR N
Table 3 Intra-group biological characteristics and pathogenicity of 92 sunflower Sclerotinia minor strains
from five mycelium compatibility groups
W R G bR o R I ZRPF R ey
Mycelium Strains @%Eé (cm) lil’f%%ﬁii% '(g) ( ug/mg? P (U/mg) ﬁﬂiﬁé_ (cm)
compatibility number Colony diameter ~ Sclerotia weight Oxalic a-01d Polygala.ctl.lronase Lesion diameter
group production activity
MCG1 XA4 6.10+0.18 hi 0.145+0.006 efghijkl 25.57+0.54 cdefghijk ~ 22.72+0.75 ijkl 19.43+1.76 ki
XAS 6.60+0.18 cde 0.125+0.006 1 27.4242.11 bedefg  23.45+1.14 fghij  19.24+1.521
XA6 6.20+0.22 fgh 0.130+0.008 ki 24.59+2.16 ghijk 23.74+1.25 efghij 22.60+2.80 ghij
XA7 6.93+0.17 b 0.135+0.013 ijkl 27.6242.55 bedef  25.03+1.00 cdefgh  21.42+0.63 ijkl
XA8 6.50+0.08 efg 0.153+0.005 defghij ~ 23.02+0.46 jk 21.39+0.55 kl 21.98+1.34 hijk
XA10 6.10+0.22 hi 0.133+0.005 jk1 27.78+0.26 bede 25.77+0.87 abcde  19.25+2.711
XA11 7.70+0.18 a 0.170+0.008 bed 27.7240.22 bedef  25.304+0.97 cdefg  27.11+£0.47 abe
XAlS 6.40+0.08 efgh 0.133+0.005 jkl 28.01£1.31 bed 25.12+0.21 cdefg  21.47+0.89 ijkl
XAl16 5.85+0.13 ij 0.130+0.008 k1 24.43+40.30 hijk 21.81+0.41 jkl 25.33+1.37 bedef
XAI18 5.75+0.13 j 0.153+0.005 defghij ~ 24.80+0.88 fghijk ~ 21.96+0.95 jkI 24.98+1.29 cdefg
XA19 5.75+0.13 j 0.138+0.010 hijkl 23.20+1.62 ijk 24.31+0.65 cdefghi  16.73+0.13 m
XA22 6.25+0.13 fgh 0.105+0.013 m 28.29+0.78 be 22.91+1.11 hijkl ~ 29.03+2.52 a
XA25 6.5340.17 def 0.163£0.017 cdef ~ 25.09+1.24 defghijk  24.08+2.50 cdefghi 20.48+2.86 jkl
XA28 6.834£0.13bed  0.145+0.021 efghijkl ~ 29.2842.19 a 27.63+1.27 a 25.69+1.64 bede
XA30 6.10+0.22 hi 0.133+0.019 jkI 24.51+1.91 ghijk 25.56+1.14 bedef  26.21+4.22 bed
GJD4 6.40+0.29 efgh 0.165+0.009 cde 26.93+1.48 bedefgh  24.95+0.31 cdefgh  21.86+0.35 hijkl
GJD6 5.2340.33 1 0.155+0.027 cdefgi  24.85+1.41 efghijk ~ 25.89+1.33 abcd  23.97+0.40 defghi
GJD9 7.10+0.18 b 0.145+0.006 efghijkl ~ 24.01+£1.55 hijk 21.86+1.26 jkl 29.40+0.78 a
WB2 6.90+0.18 be 0.173£0.010 be 25.92+1.32 bedefghij  24.04+1.75 cdefghi  26.99+2.14 abc
WB3 7.15£0.21 b 0.185+0.006 b 25.68+1.98 cdefghijk  24.39+2.26 cdefghi 22.01+5.13 hijk
WB6 7.70£0.17 a 0.208+0.013 a 22.89+0.38 k 23.86+2.67 defghij 27.03+£2.21 abc
WB7 7.03+£0.17 b 0.168+0.022 becd  26.64+1.68 bedefgh  24.99+1.58 cdefgh  26.15+0.78 bed
DMQ4 6.13£0.17 hi 0.143+0.005 fghijkl 25.99+1.45 bedefghi  25.97+0.85 abed  21.77+0.70 hijkl
DMQ5 5.38+0.17 kl 0.138+0.010 hijkl 27.65+1.54 bedef ~ 27.41+0.65 ab 27.42+1.25 abe
DMQ7 6.43+0.17 efgh 0.108+0.010 m 26.75+£3.75 bedefgh  23.39+1.12 ghijk  29.03+0.78 a
DMQI10  6.18+0.17 ghi 0.150+0.008 defghij ~ 24.40+1.64 hijk 23.68+1.63 efghij 27.75+0.82 ab
SA2 4.68+0.17 mn 0.158+0.005 cdefg  25.18+1.15 defghijk  24.26+0.50 cdefghi 25.97+1.57 bede
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Mycelium Strains @%Eﬁ? (cm) @Hﬁ;ﬁii .(g) (ug/mg? % (U/mg) ﬁﬂiﬁé (ecm)
compatibility number Colony diameter  Sclerotia weight Oxalic a'(:ld Polygalagtgronase Lesion diameter
group production activity
SA3 5.63+0.17 jk 0.160+0.022 cdefg 25.9143.65 bedefghij — 23.62+0.57 fghij  22.96+0.36 fghij
SAS 6.43+0.34 efgh  0.150+0.008 defghij 25.97+1.03 bedefghi  24.33+0.93 cdefghi  26.03+0.64 bede
SA9 4.80£0.29 m 0.140+0.008 ghijkl 28.69+0.46 b 26.01+1.64 abc 23.37+1.75 efghi
SAIll 4.40+0.29 no 0.140+0.018 ghijkl 26.85+1.89 bedefgh ~ 23.21+1.02 ghijk ~ 24.22+1.19 defgh
SA15 4.30+£0.42 0 0.153£0.005 defghij 26.32+3.00 bedefgh ~ 21.17+0.69 1 21.3540.53 ijkl
MCG2 XAl 6.20+0.08 b 0.150+0.008 cdef 27.38+0.86 bed 25.76+0.72 cde 26.65+1.33 abc
XA2 6.05+0.17 be 0.155+0.006 cd 27.02+0.81 bedef  24.89+1.11 def 22.97+1.83 ef
XA3 6.08+0.17 be 0.143+0.013 cdef 25.38+0.78 efgh 21.95+1.02 jk 22.47+0.57 ef
XA13 5.7540.13 bedef  0.115+0.006 g 27.21+0.47 bede 23.64+0.55 gh 20.94+1.88 fg
XA20 6.13+0.17 be 0.153+0.005 cde 23.42+0.29 i 21.06+0.63 k 27.38+1.53 abc
XA21 6.05+0.10 be 0.155+0.013 cd 24.19+1.81 hi 24.21+0.53 fgh 22.66+1.12 ef
XA24 6.18+0.40 be 0.220+0.018 a 24.08+1.04 hi 24.22+0.59 fgh 22.08+1.87 ef
XA27 5.85£0.21 bede  0.158+0.010 ¢ 27.38+1.74 bed 27.54+0.92 a 28.21+1.84 ab
XA29 5.9340.39 bede  0.190+0.008 b 29.02+1.04 a 25.9440.48 cd 28.50+0.76 a
SA1 4.334£0.34 i 0.138+0.005 def 26.77+0.75 bedef  24.39+0.14 fgh 22.74+1.92 ef
SA6 5.7040.37 cdef ~ 0.150+0.008 cdef 26.23+1.79 cdefg ~ 23.35+0.21 hi 22.60+0.89 ef
SA7 5.50+0.22 ef 0.135£0.017 ef 26.73+1.18 bedef  22.46+0.25 ij 21.38+1.97 efg
SA8 4.334£0.36 i 0.138+0.015 def 25.77£1.07 defgh ~ 21.87+0.72 jk 19.75£2.25 g
SA13 4.73£0.26 hi 0.140+0.008 cdef 28.54+1.46 b 27.234+0.21 ab 23.68+2.16 de
SB8 4.40+0.18 1 0.133+0.013 £ 28.93+1.02 a 26.28+0.70 be 22.37+41.19 ef
DMQI1 5.7840.30 bedef  0.153+0.010 cde 27.85£1.15 be 26.10+0.45 ¢ 21.76+0.68 efg
DMQ2 5.03+0.53 gh 0.150+0.014 cdef 25.23+0.58 fgh 24.08+0.74 fgh 26.01+1.12 be
DMQ3 5.7840.31 bedef  0.148+0.013 cdef 24.66+0.54 ghi 23.95+1.10 fgh 26.90+1.10 abc
DMQ6 6.85£0.34 a 0.090+0.008 h 27.62+1.78 bed 24.9140.53 def 27.0242.27 abc
WBI1 5.3540.13 fg 0.150+0.008 cdef 24.19+1.38 hi 25.87+1.07 cd 25.63+2.37 cd
WB4 4.75+0.39 hi 0.138+0.017 def 26.29+0.88 cdefg ~ 24.73+0.47 efg 28.24+2.32 ab
WBS 5.5540.24 def 0.150+0.008 cdef 27.3240.63 bed 24.68+0.53 fg 27.74+1.07 abc
SCD1 6.03+0.22 be 0.150+0.016 cdef 25.44+0.50 efgh 24.61+0.88 fg 22.36+1.24 ef
WKZ2 5.5340.22 ef 0.158+0.017 ¢ 26.15+1.22 cdefg 23.73£1.05 gh 27.06+0.99 abc
GID7 6.00+0.32 bed 0.150+0.008 cdef 23.23+0.43 i 21.80+0.51 jk 21.46£1.39 efg
MCG3 SCD4 5.35+0.26 be 0.158+0.013 cde 24.63+0.75 bed 21.82+0.84 ¢ 23.27+0.52 ¢
SCD5 5.70+0.34 ab 0.163+0.010 bede 25.18+0.60 be 23.86+0.39 cd 24.22+1.54 cde
SB3 5.40+0.24 abc 0.150+0.008 ef 23.96+1.10 cd 24.68+0.51 ¢ 24.29+1.96 cde
SB9 438+0.17 ¢ 0.150+0.008 ef 24.2240.52 bed 23.37+0.45d 22.55+0.90 ef
WKZ1 5.48+0.17 abc 0.175+0.006 ab 25.82+0.60 a 26.44+0.75 b 26.95+2.00 b
WKZ6 443+0.21 ¢ 0.135+£0.013 g 23.49+0.52 d 21.41+0.49 ¢ 20.94+1.62 f
GID2 5.58+0.35 abc 0.168+0.013 bed 25.81+0.68 a 24.65+0.97 ¢ 26.87£1.11b
XB7 5.0540.37 cd 0.160+0.008 cde 24.58+0.74 bed 23.38+0.20 d 25.62+1.03 bed
XB13 5.8340.38 ab 0.183+0.005 a 25.2540.62 be 27.41+£0.60 a 29.42+0.95 a
XB6 5.95+0.44 a 0.170+0.008 abc 25.50+0.74 b 26.40+0.72 b 28.33+1.48 a
XBI1 4.70+0.42 de 0.155+0.006 de 23.9840.49 cd 23.8540.64 cd 23.30+1.27 de
XB9 4.78+0.34 de 0.140+0.008 fg 24.99+1.28 be 24.05+0.28 cd 26.21+1.34 be
XB8 5.134£0.54 cd 0.153+0.005 ef 24.90+0.99 be 24.47+0.83 ¢ 24.5040.56 cde
MCG4 SB5 4.1540.17 ¢ 0.145+0.006 bed 25.03+0.66 b 24.57+0.95 b 23.5040.95 cd
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LR AU T o FRR 3 ZRL BRI o
Myeelium = - lil?%ﬁé (cm) liﬂ%ﬁhki (2) (ng/mg) M (U/mg) ﬁﬂiﬁé (cm)
compatibility umber Colony diameter  Sclerotia weight Oxalic a.c1d Polygala.ctl.lronase Lesion diameter
group production activity
SB6 4.00£0.27 ¢ 0.138+0.005 d 22.93+0.62 ¢ 24.44+0.97 b 21.04+2.84 d
XA26 5.3540.40 abed 0.145+0.006 bed 24.51+0.83 b 24.09+1.27 b 25.8440.98 abc
DMQ8 5.4840.22 abc 0.150+0.008 bed 24.84+0.22 b 24.19+0.16 b 25.25+1.01 abc
WKZ3 5.65+0.45 ab 0.183+£0.013 a 25.01+0.45 b 21.43+0.81 ¢ 24.97+0.95 be
WKZ5 5.03+0.31 bed 0.155+0.010 b 22.93+0.61 ¢ 22.23+0.91 ¢ 21.65+3.07d
GID5 5.85£0.41 a 0.180+0.008 a 26.93+0.48 a 24.01+0.36 b 27.82+£0.25 a
XB1 4.98+0.30 cd 0.153+0.010 be 26.82+0.71 a 26.19+0.91 a 25.52+0.80 abc
XB4 5.4840.39 abc 0.183+0.005 a 24.94+1.00 b 21.72+1.15¢ 24.70+0.77 be
XB5 5.45+0.57 abc 0.173£0.013 a 24.35+0.72 b 26.7840.39 a 26.30+1.29 ab
XB12 4.80+0.53 d 0.140+0.008 cd 26.64+0.47 a 24.81+0.29 b 26.69+3.68 ab
XBI10 5.13+0.40 bed 0.145+0.006 bed 25.07+0.45 b 24.65+0.33 b 25.9541.60 abc
MCGS5 SB10 4.45+0.19 d 0.155+0.010 cd 23.44+0.72 ¢ 25.11£0.92 b 23.72+1.28 be
GJD1 5.70+0.39 b 0.163+0.010 bed 25.48+0.61 b 23.98+0.21 ¢ 24.66+1.31b
XA17 4.15+0.21d 0.138+0.013 ef 25.20+0.90 b 21.91+1.24d 21.36+1.60 de
SA4 5.80+0.47 b 0.163+0.013 bed 26.15+0.76 b 23.92+0.39 ¢ 25.18+0.52 ab
SA12 5.90+0.36 b 0.180+0.008 a 28.28+0.70 a 26.10+0.72 ab 27.29+0.82 a
SB2 6.48+0.25 a 0.148+0.005de 27.97+0.64 a 26.23+0.76 a 27.24+3.12 a
XB2 5.00+0.41 ¢ 0.168+0.010 abc 25.44+0.40 b 25.15+0.54 b 24.10+£0.94 be
XB15 5.73£0.35b 0.173+0.013 ab 25.75+0.19 b 23.57+0.20 ¢ 24.16+0.91 be
XB3 5.60+0.18 b 0.155+0.013 cd 23.83+0.29 ¢ 21.94+0.73 d 19.5742.87 ¢
XB14 4.03£0.15d 0.128+0.005 f 24.16+0.46 ¢ 23.80+0.46 ¢ 21.89+1.41 cd

F PR A PR E 2 . A3 MCG AN R/ NE #8135 42 Duncan [T 2 22K 30 /8 P<0.05 7K F-22 5+ 2 3% . Data are

mean+SD. Different lowercase letters in the same column of MCG indicate significant difference at P<0.05 level by Duncan’s new

multiple range test.
222 FByuw

54~ MCG B b 22 [A] i B R 4 b 1A W 00 1Y) 22
5, MCG1 &tk /) 512 43 W 2 4 25.99 pg/mg, 5
MCG3 B P 1 5 R 43 W it 2 [ A I 35 22 7 (P<
0.05) , 18 5H & 34 MCG # bk 22 8] 6 i 3% 2% 5 5
MCG2 T b 1 B2 5 WA it B i , M 26.24 pg/mg,
F 5 T MCG3 1 MCG4 B Bk A 5 R 4 W 1 (P<
0.05) , fH MCG3 .MCG4 Fll MCG5 T4 # Z ] 1Y) 2 iR
PR TC 2255 (R 2) . MIMCGAINA HkZ
[i) L 2 3 b it 0 AF AE — E 1 25 =, 7E MCGL 1,
XA28 TR FLRR 531 i fie ey , M 29.28 pg/mg, 3%
T HE B BRI R 4 I i (P<0.05) , WB6 I #R Y
A, 9 22.89 pg/mg, I THZLH I3 TR Y
R 4TI 5 E MCG2 1, XA29 Fl SBS B Fk i 5 12
A3 435N 29.02 pug/mg F128.93 pg/mg, B 3E
T H B 16 bR bR 09 52 4 W i (P<0.05) ; 7F
MCG3 . MCG4 F1 MCGS5 21 PN 45 T Pk 119 5 112 53 0 o
ZIAHAEE2E (K 3),

223 S RFIIBHBRIEL

54~ MCG B b 22 [0] 119 22 58 2 LW 192 il 1% P
TRFEZET(FK2), BHARARMCGHNKHKZ
V) 114 22 2R 21 L M T 1 0% M A7 A — I 25 57, 1
MCG1 1, 32 BR BRI A% 19 22 58 2 ZUBHIE FR S M T
21.17~27.63 U/mg Z [A] , Horh XA28 TR I 22 3 F 3L
T TS TR R 05 R B R, M 27.63 U/mg; 7E MCG2 1,
XA27 B BRI 22 52 21 ZUBH B 19 il 05 M e i, HAE
27.54 U/mg, 5 SA13 itk 22 5 AR B Ak, 3 B 35 5
F 41 LB T PR 2 Rk W I TR I S 1 (P<
0.05) ,XA3 . SA8.GID7 Fl XA20 MU/ bk 22 0] i £
R FURERE R B PE TG W3 25 5 (A3 B IR T Al
PN L TR AR 11 22 3R 2 L B T G 4 (P<<0.05) 5
MCG3 .MCG4 FIMCGS5 H, 4 N 45 B R I 2 R 2L
WHIE RIS T A AAAE R AR (R 3) .
2.3 54 E HENMZEE MCG B ETR 11

R MCGI~MCGS B #E 2 d J5 , 0] H 280 3%
BEE AR/ T 23.91~25.11 mm Z[H], 5 MCG Z [a] 2%
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SARE(R2) . HEMARFRIMCG AN EG , 1
6] H &0 F B R BE AR AE— R E 22 5 7
MCG1 H, #:5h GID9 it J5 T B B BLAR fe K
4 29.40 mm, R XA 19 RIS T AR EAE RN,
k16,73 mm, 42 Fh A B AR IS T2 B IR B AR
AT 19.24~29.03 mm Z [] , H P25 AR5 199 EE
AR Z AR B 225 (P<0.05) s ZEMCG2 W R T
HEAh SA8 BRIMR S5 T MU IR BE A2 A 19.75 mm, 27
ARG I B BE ELARHAE 20.94 mm DL |, 171

FEFP X A29 TEARSSTE R EE AR, 4 28.50 mm;
MCG3 . MCG4 . MCGS5 2H N B #k B B0 1 e AR
[ 22 5 (K 3) .

FHICAE AT 25 R BN, TRV B R A3 I i |
2P FUIH T TR I 6 M 5 TR R B0 A — s A G
P, e 22 5 UM R 19 T 2 5 TR AR S50 ) A
Kot fi i (7=0.298) , iR B I K- Z R LM
TS 2 IR 17 5 R D e 22 ) S R e S A O (=
0.504,%:4),

4 500 BENMZERELZFNAE 2 KRERNENZRHEERS EBUR NREXE

Table 4 Correlation analysis between biological characteristics and pathogenicity of 92 sunflower Sclerotinia minor

strains from five mycelium compatibility groups

(3ES JRBE AR Z R U B M PRI Wk HAR
Factor Lesion diameter ~ Polygalacturonase activity Oxalic acid production Colony diameter
S E A% Lesion diameter 1.000
Az BX Mz 2 Tk v
SRR TR 0208 000
Polygalacturonase activity
AN
RRATME 0.177 0.504 1.000
Oxalic acid production
Y WS
A FiA 0.207 0.082 0.170 1.000

Colony diameter

* xRS RN TE P<0.05 1 P<0.01 K AH5G . *, ** indicate significant correlation at P<0.05 or P<0.01 levels, respec-

tively.
2.4 5 EHZEMZEEMCGEHRI B
MCG1~MCGS ) 92 tR/MZELTE TR, 17 Bk
PR AN B AZBCAY , 17 S G AL IE RO R 25l
BR300 37 .30 Fl 8 &, BT i LL A5 43 531 R 40%
33% F19%., {EMCGI Y 32 Bk MR, 7 s 6 TF
FE R Z G AU R A 199 Fl 4 £k 7E MCG2
FR) 25 BRTERR T , 57 SRR TE SRS AT AR 23 3 120k

FI3 K, ELFlEER 121578 MCG3 19 13 BREE R, T
JEERY OF ST A RIBEAR 0 1 3 R 20K, 7 Bk
R M AS I s 7E MCG4 1Y 12 BRI Bk, 7R e
R IE UG 325 DA R A S W A L TR ) TR AR 40
W2 1 2 TRk, e 2:1:2: 7, 7E MCG5 Y 10 Bk
PR, B SRR | I RO R R A3 3R 3 AR A 48K,
3RRA KR RS HC Y, AN B 2 A R R (R 5) .

&S5 540 E BE/NZEEZLRME 92 HREKIIZALEY

Table 5 Mating type of 92 sunflower Sclerotinia minor strains from five mycelium compatibility groups

B 22 R AL

Mveelium compatibilit R R AL B S Al 1B e AAG I F)
4 groupp Y No. of strains ~ Inversion minus type  Inversion plus type Heterokaryon Not detected
MCG1 32 19 9 4 0
MCG2 25 12 13 0 0
MCG3 13 3 2 7
MCG4 12 2 2 7
MCGS5 10 4 0 3
47T Total 92 37 30 8 17
3 i1t MCG, [i]—RAR RUR AR A BRI P fie D B 1 1) 3 A

[ I % BRIAZ ) 6 A G 35 R i 203 1) H 5%
PR S . ABIESORE A A S BT RERE X 94>
R AR AR AR 110 B /N B T B BRI 23 S 14 4

[/ MCG H, e 28500 73 2 7 AN R R MCG H L, W)
R H 28 ME R R AR RS AR 5K, 5
ZEH(2015) %2k A NS HIA X AR AE AU 51 8k
/NSRRI 53R 11 MCG IIZE R 25 Wu &
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Subbarao (2006 ) ¥§ 4= ¢ | B 8L A/ MV S 3R T
MCG X151, 91.4% 17N 25 T T Ak 5 v ) 3 3] 4
AMCG H, 11T 89 A% 35 T R AR 4331 37 1~ MCG
, AR A A A AN, R A S L/ MR RE
RN IR AR SRR ARG . XA (2016) X
AT TN SE I IR X R 27 32 % S ARk
177 MCG 73 #7 , 44 R R 7381 254~ MCG ', [F]
— Ml SR AR B R R B 2 BN MCG . R
N (2010)45 FIREEZEFF T2 B0 30 MRAZ 45 181 1A Ak
XI55 174 MCG Hr, HR A [6]— 254 iz A w
MR AETEASERIIN G . KA e 4 R W 25
SRR IS T 22 55 A AL =2 1A T I B A A DG E (Gar-
rido et al.,2011;Z= 5% ,2014) , AWF5T 45 Fol g R
AN [R) SR A 5 1 B AR B R 43 31 [W]— MCG i T [R] —
FAE R 3 BRI MCG

TRy b 22 RV U RE TR 2 1~ T 5%
F T BUW 1% U)AH 5 (Li et al., 2008; b it 5245,
2014;Lietal.,2016),Godoy et al.(1990)BF57 4% 4%
FIF R 3 2 A 95 TR 506 T e R T 5 RS
(2011) 5T 45 5 s [a] H 842 45 181 10 R R 40l i
22 T FUME T 1 i 0 M 5 A% 4 DA 1 B0 ) 1B 35
Koo ATFTLERARL TR 7] H 28/ MZ AL T BRI R R
Syl SEUE N BEMIC . BEER (2013 ) KA
FRREER RN A L3 dERYShEET A b £
e LA PR B P 1A B e KA, I8 1 i 58 I
B ISR R TR AR , 22 B 1 ZUE I R G Mt B
HHEES, SARMFREE R —2 . Liang et al.
(2015 ) K542 425 T4 A9 Tk £ TR K fife itk PR R s 5 vk
R S AR RN TR 7 A BER (B AEAR YWl TSR R g IE
BUREE, SRR BEA R — L1 8 , R AN R
it AR b, FERRE A IR R YR A I (H
FEEUE A T, Xu et al. (2015) Wik N TR IF A A%
BB B0 R, FUR A BT IR AR LR
PEFRES o ASHHSE B 1 A B i o a5 350 1 AHOC
PRSI SR R ] B/ IMZ S S A R S 25 5T
o WREE(2013) BT 45 SRR, AhsE Lo 2R 5
VA 355 TRT TR AR ) PRIV LA L PRI AZ B30 B A T
GRS I8 bR Z (B JCHH B A AHOC I, S5 AF
FEEERARL . R T LA R MCG 2 [a] R ZH N 45/
% B TR R PR A )~ R NG T i 22 5, ARG
B E R MR AT 10 BRI MCG #E4T T 5T, (E
5Bk BB SCZH A PR AR A HEA TF I, 3X 5 AR R AR =2 [R]
AR AL TR 5 5 800 )1 ks A fRiE— 20
W% -

TEIR S 5 27 I EAE D 5 B 1 B0
PERI AW /ARG (SRR 45, 2010) o AT
8 FPORTA] ) MCG 7N 25 TR TR BR B0 7 =22 [a] TS B
225 R[] — MCG 1 7N 25 11 B Rk B0 1 1
TEM B4 . Yang et al. (2016 )5 A [a] 25 32 R 5 1Y
95 A /INEZ 23 A TR BR ) 4321 8 > MCG 1, ARl MCG
FAR IO ) Z R TE 25 22 5, S AR A5 R —
5, JE L B AR R L RERI AL /M X )
H 25 1 B0 1, B BEALY 3% £ A5 7% DNA Frid
(random amplified polymorphic DNA, RAPD) 4 4%
ARINGFF7K L4873 /I TR B0 MK RETE A 2L
b AT BRI N B TR B0 T BB L . A5
i X AR A MCG Hh B ik 1) 22 B B R A7 25 5, e R
R 77 MCG2 21 v 47 5 e R RN E 2 7 78 T b L 43
BT 12140, B MCG 41 v £ S 5 RURIE S U B
PRIGGIA S T 121, HR 2 MCG b kil 21—
FO A8 A 52 B0 3 PR S 2% R L S A ARG 58] A i JE R )
PAIPR , 38 I P g g S DRI AT g2, 7/ IV S TR TR PR
BRI R R BN, R B AR R A ARG
BRI R 1) A BIL 2378 K, AT S B PE a5t A% 1 R A S
IR ENER DI
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