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Biological Characters of Sclerotinia Sclerotiorum in Soybean
SHI Feng-mei, MENG Qing-lin,MA Li-gong,LIU Jia,LI Yi-chu
(Plant Protection Institute of Heilongjiang Academy of Agricultural Sciences, Harbin 150086, China)

Abstract : Five typical isolates of Sclerotinia sclerotiorum in soybean collected from different locations of Heilongjiang province
were tested about biological characteristics to effectively control the occurrence and extension of Sclerotinia sclerotiorum. The
results showed that optimal temperature of mycelial growth and sclerotia production was at 20-25°C and 15-20°C , respectively.
The suitable condition of mycelial growth was neutral and acidic. The optimal medium of mycelial growth and sclerotia produc-
tion was PDA ,soybean leaves juice and sunflower leaves juice,respectively. Light had no significant effect on mycelial growth,
but was beneficial to sclerotia production. The optimal temperature of ascospore germination was 25°C ,the optimum pH was 7-
8. Soybean, sunflower and rape juice could promote ascospore germination. Light had no significant effect on the germination of

ascospores. Due to different ecological conditions, S. sclerotiorum isolated from various locations were differed in apothecia pro-

duction and pathogenicity.
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VRN BT bR (RS 5 HLL ~ HLS)
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1.1.2 32478 PDA $55R5E . H50 FILBC & ; PSA 85
FRIE HE B ; ) B S0 5 R SR ) B 250t
200 g, HAth [7] PDA; K &0t 85 5% 3. KRGt R
200 g, R PDA, KRGt 8 K50t A 200 g fin
AZ| 1000 mL 7KH, &3 20 min 54 K0 )8
P PR 2R 121°C IR IR HK B 30 min J5 45 H 5 ) H
2Lyt HZE 0 200 g, Hoft [R) GRS R0 s il
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1.1.3 kA KREKHFD A3 21 Bk ST
) HE B 282 5 7101 E2EA% 1 5 sk o e
W35 FB9 5 Bl 7 5 i 54K 25 Bl
SRR S
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1.2.5 REEHRGAZT ELH LR A 5
W 5 AT T35 3572 B B A B IR (5°C) &b
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Tablel Effect of temperature on mycelium growth

[Eg7S 7% E4% Colony diameter/cm
o WHER, BT 25C KM T, MG 48 Strain 10C 15 20C  25C  30%C
72 h Ay H%F R AR B AR AT i, I AN HLI 0.57 2.47 4.8  3.53  1.13
IR A A 3, LT 499 0 DL R R ) B et 4 HL2 012 302 4T 43 L9
FVEY O EOR 119855 . HI3 0.70  2.00  3.95 3.38  0.63
1.3 FEHUFHESEHHR HIA 0.76  2.12  4.05 3.27  0.82
1.3.1 FEafFrNE& BULHEEKSE N TR HLS .63 1.98 3.76  2.95 0.70
PR LR BRI (5°C ) AbBRUR | 7 AHAT K BT 1) TR e 08 2% 4% 30 1O
F2 AEBENEZ=ERNZN
Table 2 Effect of temperature on sclerotia production
B 7 A (0 AR
bk Strain The number of sclerotia per dish Fresh weight of sclerotia/g
10C 15C 20C 25C 30C 10°C 15C 20°C 25C 30°C

HLI 2.3 20.8 26.5 15.5 9.0 0. 005 0.011 0.008 0. 006 0. 006
HI2 0 11.0 16.8 9.6 4.0 0 0.015 0.010 0.009 0. 006
HL3 0 8.2 11.9 7.1 3.3 0 0.020 0.018 0.015 0.010
HIA4 0.3 16.6 22.1 13.8 7.3 0. 005 0.017 0.014 0.009 0. 007
HL5 1.7 5.3 6.1 5.0 0.3 0.014 0.022 0.025 0.017 0.005
At 0.86 12.38 16. 68 10.2 4.78 0.005 0.017 0.015 0.011 0.007

Average
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PUX R ARAE pH4 ~ 10 Py a4 K B pHS ~7 B AE R
B, i pH KT 8 I, B 22 19 28 4K 3 5 Pt i1
H pH O, AR R Mg 2 W 1 22 385 5 76 I TR
PRI S T AR, TR 25 T A R

H1% 3 FIEE 4 a1, R AE PDA RIR G M A 1557
He b AR s T A% A ) H S0 i B Rk B
*3 AEEBEFENEHLEKNZIG

7 ——HL1 Table 3 Effect of culture medium on mycelium growth
E ¢ - HL2
= - HL3 7% E 4% Colony diameter/cm
g . ¢ HL4 LS
g == HLo Strain K m H %t
B PDA PSA i )
i 4 Soybean leaf  Sunflower leaf
=
=]
5 3 HL1 4.80 3.50 4.55 3.83
e
m 2 HI2 4.71 3.00 5.00 5.50
i
# 1 HI3 407 3.23 4.52 3.45
T . s 1 s . n HIA 413 3.4 4.38 3.95
H
. HLS 3.87 3.01 4.12 3.30
—] 1/,
B 1 AE pH &L E R TR Average  4.32 3.23 4.51 4.01
Fig.1 Effect of pH on mycelium growth
x4 AEEFENEZRTENZIT
Table 4 Effect of culture medium on sclerotia production
i3 e W% RL
itk The number of sclerotia per dish Fresh weight of sclerotia/g
Strain PNCAUES i H S NGAIN ] H 20t
PDA PSA ) PDA PSA )
Soybean leaf  Sunflower leaf Soybean leaf  Sunflower leaf
HL1 22.0 10.3 20.7 29.0 0.010 0.008 0.012 0.015
HI2 21.3 15.6 17.3 29.3 0.013 0.010 0.013 0.017
HL3 14.3 6.3 17.0 21.3 0.015 0.012 0.017 0.020
HIA 18.8 16.0 16.9 24.6 0.012 0.010 0.013 0.016
HLS5 8.1 7.3 8.8 9.6 0.015 0.012 0.018 0.021
SEA4{E Average 16.9 11.1 16.1 22.8 0.013 0.010 0.015 0.018
2.1.4 RBEFMHSHZLZARPAEZ S AN DA SRR T A (£ S5,%£6)
WFSERB A o IR i 22 45 K o @ 52, {3 4
x5 ARBEGNELEKNZMW
Table 5 Effect of illumination on mycelium growth
7S TR 7% Ei 4% Colony diameter/cm
Strain 42608 Light 24 h YRG5 Light 12 h/dark 12 h 42 B Dark 24 h
HL1 4.75 4.58 4.82
HI2 4.73 4.48 4.67
HL3 3.78 3.72 3.95
HI4 4.34 4.51 4.38
HLS 3.78 3.86 3.81
S Average 4.28 4.23 4.33
F6 AXBEGNEZTENZM
Table 6 Effect of illumination on sclerotia production
WA A= 1 B ALK
The number of sclerotia per dish Fresh weight of sclerotia/g
BBk Strain s » ; o s B3
Eoe il S A e Eo JEWE AR 4 NG
Light 24 h Light 12 h/dark 12 h Dark 24 h Light 24 h Light 12 h/dark 12 h Dark 24 h
HL1 27.7 24.3 22.7 0.015 0.010 0.009
HI2 27.0 22.7 16.3 0.018 0.013 0.011
HL3 16.3 13.0 12.5 0.028 0.022 0.017
H14 32.6 25.3 21.8 0.008 0.009 0.009
HLS 19.3 13.8 8.5 0.015 0.013 0.016
SEA4{H Average 24.6 19.8 16.4 0.017 0.013 0.012
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2.1.5 FREHGEAZTREFLRAE h MEYRBEUR .

T AL ANTR] R Y B A 0 A A T S R RE AT R AREFHREMAEFTERRNINUESR
E—ENES, HifkEBEK N 83. 5%, i ik Table 8 Determination of virulence of strains on different host
100% s B & Y1) 25 ~35 dy B TR B i 111 Spots diameter/em
2.1 ~4 34/ Bik UL T L, R RRBE R 0 R AE swain A% KT i
Sunflower Soybean  Canola plant Eggplant
B, 1 ke AT, 77 AR 7 e AR B
j 7 z 1 FK - @ HL1 3.60 1.71 3.49 2.84
RT AEEHHEZALFERENLR
Table 6 Comparison of sclerotia producted apothecia ability Hi2 2.96 1.38 1.97 191
bk IR Wik T 3 31 ! 38 278 2.60
Strain Germination time/d Germination rate/% Apothecia number per sclerotice HIA 2.80 1.09 2.71 2.13
HL1 25 100 4.3
HI2 i~ 95.6 - HLS5 1.27 0.56 1.12 1.09
HL3 32 87.8 2.1 T?A{i 2.75 1.26 2.41 2.11
Vere
HIA 28 94.2 3.5 — —
HLS 35 035 )3 2.2 FEBAFHEFENTR

21.6 KamBmBsmAME Kompmm  >x ! SARRRE R AR A
FERFEY EIOEOR G B2 5 (% 8), 8o A< 9 WAL PR F1E 15 ~30CIy T &, 1%
SEEITE R H 2 > W > T > kg, & D HIREN 15 ~25C BUf ey 25°C,3 h B kR
R B35 KT SR FREDR AR, D2 0% A hEL15 “25°C AESRA 5SS T 0
1 HLL BEHET 4 FOIE I ROEOR 41 Bt HLS xf 4 ST IIEE 0% A

R AREEEXNZEEFEMFIHANEIN

Table 9 Effect of culture medium on ascospores germination

ik TR ] FHEFilf] & R Ascospore germination rate/ %
Strain Sampling time/h 15C 20°C 25%C 30%C 35%C
HL1 1 0 0 0 0 0
2 0 15.3 23.8 1.5 0
3 28.5 40.8 71.5 3.8 0
4 57.3 71.8 86.3 9.3 0
5 85.8 93.5 94.8 13.0 0
HI2 1 0 0 0 0 0
2 0 14.5 25.3 0 0
3 27.0 41.3 69.5 2.3 0
4 58.3 70.5 85.8 8.5 0
5 88.5 94.3 95.5 12.8 0
HL3 1 0 0 0 0 0
2 0 13.8 24.5 0.5 0
3 26.3 39.5 70.8 4.3 0
4 60.5 70.3 84.8 8.3 0
5 87.0 93.8 95.0 13.5 0
HL4 1 0 0 0 0 0
2 0 14.0 23.8 1.8 0
3 24.3 42.5 69.8 4.5 0
4 56.8 73.0 83.5 7.8 0
5 86.0 93.0 93.8 12.8 0
HLS 1 0 0 0 0 0
2 0 12.8 22.5 1.0 0
3 25.8 39.0 67.8 3.8 0
4 61.5 71.8 85.0 9.5 0
5 86.3 92.5 94.3 13.5 0
SEA4{E Average 86.7 93.4 94.7 13.1 0

2.2.2 pHMFRBFHRG Y TERATE  MWEIRMIESTS0%, pH /NT 7 BT 8 1,
pH4 ~ 10 NI AT %, ol pH O 7 ~ 8, BIFEr T T i AR U B RS (£ 10) .
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Tablel0 Effect of pH on ascospores germination
[EL7 S FAEAL T & Z Ascospore germination rate/ %
Strain pH 4 pHS pH o6 pH7 pH 8 pHO pH 10
HL1 32.5 56.8 78.8 93.5 96.0 74.8 67.8
HI2 35.3 61.5 79.3 96.0 95.3 81.0 71.5
HL3 42.3 67.0 81.0 95.3 94.8 79.5 68.3
HI14 38.8 59.5 80.5 94.8 96.3 78.3 69.0
HLS5 31.5 55.8 76.8 91.8 93.0 76.5 66.8
SEA4{E Average 36.1 60. 1 79.3 94.3 95.1 78.0 68.7
2.2.3 BREMATEATHLGY R BSR4 XREEE 10% A4 IR S ) H 2E T ANb SR

Jev s RETE 1) B8 F =t w41 B &k AR B

A e A A A (R 1) .

F11 ERFHNZERFERFHANZN
Table 11 Effect of nutritional condition on ascospores germination
TRk FHEAL T & F Ascospore germination rate/ %
Strain K&t Soybean juice 1] H %471 Sunflower juice  #13%71 Canola plant juice %18 K Distilled water
HL1 97.3 94.8 95.5 86.0
HI2 96.0 93.8 94.3 84.5
HL3 94.5 92.3 94.8 83.8
H14 95.5 96.3 95.8 82.0
HL5 96.8 95.0 96.3 86.3
-2 Average 96.0 94.4 95.3 84.5
224 EREHSTERTAAGYA NI, FIGHE HRIHIS0 ) %S
b= R'ag = o AR B o STORTREY & S ST _
WA ORI TR TR (% 12), BEXR
R12 ERFUNLRRTRATHROBN ) oy om0 K0 @RI S5 SR %
Table 12 Effect of illumination on ascospores germination T4 .2006(3) :15-16. (Zhao D, Xu Y L.Ti C J. Identification
T AT R and integrated managements for soybean Sclerotinia sclerotiorum
bk Ascospore germination rate/% [J]. Soybean Bulletin,2006(3) ;15-16. )
Strain 43R SeHE A N (2] FGH EBEULXIEZ % REHREBRII R[], K&
Light 24 h  Light2.5 h/dark 2.5 h  Dark 24 h #1°#,2008,27(6) :1053-1057. ( Dong Z M, Wang S M, Liu Y Z,
HLI 85.5 86.3 85.8 et al. Progress on resistance to Sclerotinia sclerotiorum in soybean
HI2 86.8 85.5 85.0 [J]. Soybean Science,2008,27(6) :1053-1057. )
HI3 85.0 86.3 84.3 [3] #H&eh. KREEERN A RELGEADTAL)]. KEEi,
Hi4 87.5 86.8 85.8 2003(3) :56-63. ( Dong Q Z. Occurrence of soybean Sclerotinia
HIS 86.3 87.5 86.0 and integrated control[ J ]. Soybean Bulletin,2003(3) :56-63. )
F-HJ{E Average 86.2 86.5 85.4 (41 Z=oKRI, AR i 8. R T A2 T A A R 1 S 0 24 4 45 D 5
[1]. kTR 2011,30(2) :281-284. (LI Y G,Cheng L N. Pre-
3 %i@ Ei-‘-_l- i/b\ liminary exploration for growth characteristics and fungicide resist-
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DR EL R T 1 T AR S 2R AR [R) , R BT A i

ance of Sclerotinia sclerotiorum in soybean[ J]. Soybean Science,
2011,30(2) :281-284. )
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