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Factors Affecting Pathogenicity of Sclerotium rolfsii Isolate SC64 to Broadleaf Weeds
under Simulated Dry-seeded Rice Condition

TANG Wei, ZHU Yunzhi, QIANG Sheng’
(Weed Research Laboratory, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: The fungus Sclerotium rolfsii is presently under development as a bioherbicide for broadleaf weed
species by using fungus-infested solid substrates as application material in this laboratory. We examined the effect
of host-plant growth stage, dosage of inoculum, soil moisture condition, temperature, and damp soil duration on
plant mortality and fresh weight inhibition of eclipta (Eclipta prostrata) caused by isolate SC64 in pot experiments
under greenhouse conditions. Perfect control efficacy was recorded following application before 5 leaf stage, with
over 100 g-rnf2 fungus-infested substrates (rice husk/bran substrate, 2: 1, v/v), and exposure of weeds to 27-33 C,
soil of 90% water holding capacity and at least 24 h damp soil duration. A simulation experiment of dry-seeded rice
was carried out to examine the performance of S. rolfsii SC64 to broadleaf weeds under greenhouse conditions.
Results showed that isolate SC64 (120 g-m ™) caused 81% and 74% plant mortality, 83.8% and 82.5% fresh weight
reduction for Rotala indica and Monochoria vaginalis, respectively. Plant mortality and fresh weight reduction for
Cyperus difformis and Ammannia arenaria were relatively lower, which were approximately 50% and 60%—65%,
respectively. It was indicated that this fungus could be a good candidate for further study and a promising biocontrol
agent against broadleaf weeds under specific environmental conditions.
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Fig. 1 Susceptibility of E. prostrata of various ages to S. rolfSii isolate SC64 Fig. 2 Effect of fungus-infested substrates of S. rolfsii isolate SC64
e RELNFMER, NENEFRERORER B (P<0.05), TEIME. application dosage on mortality percentage and fresh weight
Error bars are standard error, values with different small letters on each reduction of E. prostrata

column differ significantly at 0.05 level, similarly for the following figures.
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Fig.3 Effect of soil moisture (A), temperature (B) and damp soil duration (C) on mortality and fresh weight reduction
of E. prostrata by S. rolfsii isolate SC64
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content of saturated moisture soil, respectively.
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EH4 BEEHETAEFETEIZEEK SCod SHLEEFERY 4 HABERAERIB AR

Fig. 4 Plant mortality of M. vaginalis, R. indica, C. difformis and A. arenaria at 7,14, 21 and 28 days after treated
with different application dosage of S. rolfsii SC64 under greenhouse conditions
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Table Rate of fresh weight inhibition of M. vaginalis, R. indica, C. difformis and A. arenarid at 28 days after treated

with different application dosage of S. rolfsii SC64 under greenhouse conditions

itk SC64 R (gm™) 8 5 2 REREP SR Ho ke
Dosage of the isolate SC64 M. vaginalis R. indica C. difformis A. arenaria
60 48.0+2.2 ¢ 603+33¢ 384+2.1b 34.1%4.5¢
80 68.8+3.2b 74.8+0.8b 47.6%£2.2 ab 50.6+£2.9b
100 78.8+2.0a 73.9+260b 578%3.7a 63.4+1.7a
120 82.5+15a 83.8+1.8a 60.2+49a 649+36a
Untreated control 0d 0d Oc 0d

DI+ A51ER Mean =+ Standard error; 2)[RFIHIF/NG FEERIR 0.05 /KF2ZERAEZE Data followed by the same small letters in the same

column indicate no significant difference at 0.05 level.

3 Wi
LA R SR RO R A7 e 22 IRABIPE D 2R, i<, IR SRS R A 2L rp 2 I 2



114 BOE A BT R A iR 28 4

PRIz 100, BT B 70 LA P 0 1 B 1 2 A R T, MMt o R v S 3 58 4% 1) BB SR B L A 2 ok
TR WL o A ST 55 B /NZ B B PR SC64 0 A= AL A1, FH ) 515 5% Rl P 4% 0 ) 4 e 2
T A A A0 75 A B 22 AR TR T AR B IR 0T, 3 R ) PR 4 A DR IR TR 22 4 R B s Ak, IK B R4 7 30 0 7
I AWITR R B NMER AR SCo4 A7 IR L g i 42 /b 5 22 3B S /K BEAE ML R 1) 60%~90%
Zidis 24 h GREIILL K 27~33 CHIIREE & At BT RS A S R ) 2 5 SYAU-06
AR BT 22 A Py B T VA PO B 4k 38 T AR 1) 805 s R 75 4 48 b IR KRN 80% LA b I 1 B3 52,
DL S e b A U2 VR) T A% 718 TR PR SE-193 75 18 22 P BRI 5 7 D8 (108 45 V05 2 36 h (10 A T 00 Fr) I A
FHFABL

FRLNZ R R A TG ARG S LA D X, JCIOE B T SR SR A, 7Y 3
LHERIE AEFF TR AL 8 e oxt llE H A B BT A S I A R, R
LN IRl 50 %53 KB . 5B MEBE RPN E B (3G S. sclerotiorum R S. minor) CHYITFK
NI, T TR SR VU PEE A YL Taraxacum officinale FI#i Cirsium arvense 25 i Ze i1 i
F WL YIRS Parthenium hysterophorus W, 57 AT (3 FH 9 3110 BL B IR ARG A0 26 7 i
T TIRAS A Sy e 2 T, (HAZIR B R AR RR (AT R R TS ML 2R K,
Z NGB RABHE) 224, ARSI T S8 MR B SCo4 B bR/ H 4 Fir i i 22 5 (1)
5, 4 RIS LR B A T R AR AR A T R BRI ) JE I H RS R e UE X
#5[18]0

KA R B T A P RIS, 3 T R RIAC J7 AT BT . X T AP A B 22 A 1Y) B AR R Tk
MORHRZE DB R, — A RS SRR O AR T, R A B e R U A S A T IR B
S TR A, L T o 0 S 7 i P02, S e i T e R NN T A T 2 AR AR SR Y I IR, i ELRE R
RS0 B (AT, AR R & A 7= AR I B B o A FUASE AR 77 R0 K Bk U A5 75 TRT 22 A ] A4 5 ot
SRR AN 2345, AR EEIE B A5 A T RIS B B BR B AR s (H S B R KRR A . A e Rt
— B GUE FRY) VORI Bl ) 6] TR RR SC64 1R 1S 24 4E F I I Je FH RIS, DA i R RO ok AR P B 2 42
PBEAR Y

2% XM

[1] TeBeest D O, Yang X B, Cisar C R. The status of biological control of weeds with fungal pathogens[J]. Annual Review of Phytopathology, 1992, 30:
637-658.

[2] M EVIERERIEIBTOBLLLT]. A2 BRI, 1996, (2): 11-14, 10.

[3] ldvil, Bme=s, AEHE, % AYBRERIB AR RS S N, 2007, 11(3): 6-10.

[4] Brosten B S, Sands D C. Field trials of Sclerotinia sclerotiorum to control Canada thistle (Cirsium arvense)[J]. Weed Science, 1986, 34: 377-380.

[5] Riddle G E, Burpee L L, Boland G J. Virulence of Sclerotinia sclerotiorum and S. minor on dandelion[J]. Weed Science, 1991, 39: 109-118.

[6] Mishra J, Pandey A K, Hasija S K. Mycoherbicidal potential of Sclerotium rolfsii Sacc. against Parthenium: Factors affecting in vitro growth and
sclerotial formation[J]. Journal of Pathology Research, 1996a, 9(1): 19-24.

[7] Mishra J, Pandey A K, Hasija S K. Mycoherbicidal potential of Sclerotium rolfsii Sacc. against Parthenium hysterophorus L.: histopathological studies[J].
Indian Journal of Applied Pure Biology, 1996b, 1: 73-77.

[8] Shukla R, Pandey A K. Pathogenic diversity of Sclerotium rolfsii isolates, a potential biocontrol agent against Parthenium hysterophorus L.[J]. African
Journal of Environmental Science and Technology, 2008, 2(5): 124-126.

[9] Tang W, Zhu Y Z, He H Q, Qiang S. First report of Southern blight on Canadian goldenrod (Solidago canadensis) caused by Sclerotium rolfsii in
China[J]. Plant Disease, 2010, 94(9): 1172.

[10] Auld B A, Morin L. Constrains in the development of bioherbicides[J]. Weed Technology 1995, 9: 638-652.

[11] A, 2oWiili, ZE0i, 5 IREEIR 70 525 A SYAU-06 AR SMe G s (s m[d]. B EEYIBiiG, 2009, 25(4): 355-358.

[12] EWetts, BRaie, XK, & LRI SF-193 X450 1 BT BRBCR S m B B A7) b R ZEB iR, 2007, 23(3): 243-250.

[13] Agrios G N. Plant Pathology (5th edn.)[M]. San Diego, CA: Academic Press, 2004.



5513 RS AU ELEARE FIASE R R R MZE R R SCo4 U 71 (K52 W X5 S BR ERCR I 5T 115

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

Abu-Dieyeh M H, Watson A K. Suppressing of Taraxacum officinale populations by Sclerotinia minor and grass over-seedling[J]. Journal of Applied
Ecology, 2007, 44: 115-124.

Bourdot G W, Hurrell G A, Saville D J, et al. Impacts of applied Sclerotinia sclerotiorum on the dynamics of a Cirsium arvense population[J]. Weed
Research, 2006, 46: 61-72.

Pandey A K, Mishra J, Hasija S K. Effect of inoculum on mycoherbicidal potential of Sclerotium rolfsii against Parthenium[J]. Journal of Mycology and
Plant Pathology, 1998, 28: 284-287.

Fujisaka S, Moody K, Ingram K. A descriptive study of farming practices for dry seeded rainfed lowland rice in India, Indonesia and Myanmar[J].
Agriculture, Ecosystem and Environment, 1993, 45: 115-128.

Tang W, Zhu Y Z, He H Q, et al. Field evaluation of Sclerotium rolfsii, a biological control agent for broadleaf weeds in dry, direct-seeded rice[J]. Crop
Protection, 2011, (in press, DOI: 10.1016/j.cropro.2011.04.002).

Grey W E, Quimby P C Jr., Mathre D E, et al. Potential for biological control of downy brome (Bromus tectorum) and medusahead (Taeniatherum
caputmedusae) with crown and root rot fungi[J]. Weed Technology, 1995, 9: 362-365.

Connick Jr, William J, Boyette, Clyde D. Granular products containing fungi encapsulated in a wheat gluten matrix for biological control of weeds[P].
United States Patent, 5074902, 1990.

Walker H L, Tilley A M. Control of crabgrass with a fungal pathogen[P]. United States Patent, 5952264, 1999.



