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Table 1 Comparison of differences in cultural characteristics of Rhizoctonia spp. isolated from 3 kinds of crops
LS 75 B, W, [ %6 A% 43 A AR A/ (em/d)
Isolates Colony colour Sclerotial colour Sclerotial amount Sclerotial distribution Growth rate
PN 3 . I
B306 . BH #a +++ . RRRA S . 3.00d
Light yellow Brown Central aggregated, external dispersed
o # ;
D180 . B B ++ WAEAEHIMNE External aggregated 4.53 a
Light yellow Brown
T EeY ] I A PR AR 53 1
M6 Colorless Black brown T Cyeclic dispersed in the Petri dish 448D
; i A FBEAE S IR LA
M3o Light brown Black brown T Mostly in the periphery of the Petri dish 102 e
Wi i BB 4 FEAE P I FA BN )77 e
Light yellow Black brown Mostly in the center of the Petri dish, smaller sclerotia
i 2 % 2 ol 1 L, = ;‘f‘i
W22 A5 L) 4 FEAE P I RN .

Yellowish brown  Black brown

Mostly in the center of the Petri dish, smaller sclerotia

D+ ++ W2 (RIS RE 50%); ++ R E (R I E 35 %8 10% ~50%) 5 + « BAZ hk e /0 (g L TR A% 2
WRAMLTF 10%) ; RrPEAE R 3K ELE W THME, FFVEEE A FFH:RRAE SWAKT LR EECFRRED,
+ 4+ : Abundant (coverage of sclerotia more than 50% per dish); -+ + :Moderate (coverage of sclerotia from 10%-50% per dish) ;

+ :Rare (coverage of sclerotia less than 10% per dish); Data in this table,representing the average of three replicates,data followed

by different letters within the same column were significant difference at 5% level (the same as following tables).
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KRR TR AN A SOR R T T AR 22 S
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KN /N 22 SR I T TR VR ELAR T S 7.6, 7.9,
1.6 cm; 7E Richard 5532 3E b, KHG . E KR F/INEE S
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WA Bi 3523k b KRS T KRN 22 SOk T 19 T8 7 1
4y 8.0, 7.8, 0.9 cm,

IINFE ORI B AE PSA R PDA K5 98 3% E 7= A 1)
A% KRN B K SO T P AE TR 2. 3 Rl
il B TE WA K% 56 1 YR8 B 4%, B 22 76
. MEFEH N Czapek F1 Richard B, 7K FF Al 2K
SUR G TR 7 A Y TR A% R £, HL/IN 22 BUR I TR AE X
2 PR SREE R AE TR, b B SRR L R
M) A A% B0 0, | R /IS B LA B 35 L v 1 2 A7 15 0

F2 EFRREFRELIHEVERFRRAZERNERLR

Table 2 Comparison of differences in sclerotial formation of Rhizoctonia spp. isolates from 3 kinds of crops on different cultural media

Ih S B A BB IR PDA LA BRI PSA

KEIE WA AR FR 3 Crapek FRAY Fi 5 37 3 Richard

Is?i:/tkes Kt i, s i, Gy i, s gt Gy gt
Amount Colour Amount Colour Amount Colour Amount Colour Amount Colour
1306 o Iji%n t fﬁn %ﬁ e Daffown - Daffown
U el Ml TP mem t Ligitbeows
M6 o mafﬁown o Blacﬁown B %ﬁ R Blacﬁown * I,ig}i%ﬁown
Ms0 T+ Blacz%own T+ Blac i%rown - ?jiﬁ T+ Blac Eown + Lig}‘f‘ Zgrown
Wi T Blafﬁown T Blacz%own B %ﬁ B %ﬁ N iﬁ
R SR e A o S S <
23 BREMNEZL4AKMEZEEN D g R TR R BTN REAE K .

IREG 5 H W, K RS R K SOA R T bk A
10~35 “C i Fl 3 AT AR A B 22 4 KRB AZ T BN
BB E R 25~30 °C., ¥EEMT 5 Clim T
40 “CHF, 22 RRBAE R . /N2 SR I TR TR Bk 1 A K
TLEE R 5~30 °C /KRG B K SURR B B PR A9 AR K
B 1 MRS (5 °C) . B2 4B K MBI W
MRS TR N 20~25 °C, SEERT 35 Chf, H
2y ANREAE K, ) I E A BER LR L 3 b S A e
PRI 22 B K 22 S W 25, IR E Dl 20 “CHE L KA .
T KNI ZZ BURG IR TR B T BLAR 40 4.5, 5.0,
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5 T BB 78 A2 0.6 cm o B K A 1 E K S0k 95 T
BRI 22 R B8R K5 35 °C I, K A RN K K 8UA o
B E R EAR 9N 3.3, 1.5 em, {H/N 32 SCH; %
TR DA AR 1 T 22 A KA s 7E 40 CAR T, 3 Fhah

] — I 3 2% A T 5 3 P SOR 9 TR A A BRI 2
SR (R 3, BIRE R 10 CHf. KRG K AN
A2 B0 9 TR TR PR IO 7 AR TR s 3 I ORI TR AE
15 CHF¥ =D R MR 25 CHE, /N
SUR 5 TR TR R 7 A I TR A B D A T 7 A T T
2 5 KR RN K SOR I TR PR RR FE 30 °C BT B 1A A% o
2 AB/INZE BRI TR RS 7 AR TR A
24 BHBEXMELEKTEZEROENTE

I 4 R R B KA L KA 22 ORI B B
RIGEER 5 Fh AR IR (e 4) . 8 IR Oy 3 45 B
I KR L oK /N 22 S0Ak o TR 1 TR T B R AR IR
7.5. 7.1, 1.3 em;y MR N H #F B KR E oK
FUNZ LR R W& BRI 7.4, 7.4,
1.2 cm, FEWE A AT 5 PF 3 B O Bk U B, K A RN R K
U5 TR 9 TR 9 ELAR 25 S AN B 8 (R 3 55 /N 2 B
RN AEERERBE.
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Table 3 Comparison of differences in sclerotial formation of Rhizoctonia spp. isolates from 3 kinds of crops at different temperatures

R/ C A Tk Isolates
Temperature Sclerotium B306 D180 M6 M30 W4 W22
5 ¥ Amount NG NG NG NG - —
Bift Colour 25 {8 Null 25 (8 Null 25 (8 Null 25 (8 Null 25 {8 Null 25 (8 Null
10 & Amount — — — — — —
i {t Colour Z5{H Null Z5{H Null 25l Null 25l Null 25 {8 Null 25 (8 Null
15 i Amount + + + + — —
A & £, &
4 > 23 1 2%
e Colour Light brown Light brown Brown Light brown #ff Null i Null
20 #4g Amount + + ++ ++ + +
i 5, Colour a5 a5 a5 € B B
- : Brown Brown Brown Brown Yellowish-brown Yellowish-brown
25 i Amount ++ ++ ++ ++ +++ +++
Bt Colour (@, (@ €@ e, B B
gt ’ Brown Brown Brown Brown Blackbrown Black brown
30 . Amount +++ +++ +++ +++ — —
o (0 1 (@, Ly ) B . o
i Colour Brown Brown Black brown Black brown % {H Null = f Null
35 i Amount ++ ++ + — NG NG
WA A e
Bl Colour Dark brown Dark brown Light brown A Null fff Null ff Null
40 it Amount NG NG NG NG NG NG
Bi {4 Colour Z3{H Null 23{H Null 23{H Null Z5{H Null 235{H Null Z5{H Null

DNG: B2 KA K No growth.

R4 EFRRBRET I HENIHFREEZERNERLER

Table 4 Comparison of differences in sclerotium formation of Rhizoctonia spp. isolates from 3 kinds of crops

on media containing different carbon sources

- H M Glucose HEBE Sucrose FLBE Lactose H #2# Mannitol A PEVER Starch
5]
Isolates AUt e ot i, o i &, Bt £, Bt i
Amount Colour Amount Colour Amount Colour Amount Colour Amount Colour
(@, 1 (@, Tt R €@
B306 Brown R Brown T Light brown - Light brown e Brown
pigy 4+ B B o + T +++ ma
Brown Brown Light brown Light brown Brown
B T HE A g
M6 T Black brown R Black brown T Yellowish brown - Light brown e Black brown
M30 T Black brown RN Black brown + Z {1 Null - Black brown RN Black brown
it it L e el
Wi Light yellow Light yellow 22 ffi Null o Black brown T Yellowish brown
otk etk L e etk
wez T Light yellow T Light yellow 2 i Null T Black brown - Light yellow

E LLTREAHE R T 35 4 3 A7 O i IR A 2% 1 R L KA
1 T R SORG o B8 A2 9 TR A% B 22 4 /DN 22 SR s 7R ™
AR A o A H R I Y 1 AR 2 L/ 2 LU
TR A Y TR A B 22 EL KRS R 3 oK SO 9 T 7 A= 19
WD . UL R ik U I L /N 22 SORK 9 T A 7 AR

BRI A% 5 2K A B K SOR R B ™ A D B

2.5 FIERTE 4 KINE &R

I 2 5 R B, 7E DAY R AR MR S TR Y
Czapek} 725 b L K G L 5 K /N2 BRI 1 A T8 7%
HR2ZESWE, F—R KT KR E KL
o TR I TR 9 LA 22 S R (EL T 3 5 /N 22 S i T
M T BAR 22 Sl W 3. Y AR R IIRET KA L oK

A
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FU/IN 2 SOk s T Y TR I B AR R 0 ol 7. 8L 8. 2,
1.2 em; AR R 6 RR B i, KA L KR/ 22 BUR
W B TE AR N 8.0, 8.2, 1.4 em; SR
Shy T T 0 RIS TR B R K RS L R K /N 22 SR 9 B
TR 75 H AR 22 5 AN

x5

Table 5

KRR L /N2 0 KR SOR o T A 5 i T 490 R0 I
MRENHY Czapek FiFpdt FIE MR Z . HA R
N L-5E @ BRI 7K A L F oK R/ 22 S0k TR 2 A 7
AT s YRR R B TR B B L KRS R K SORY 9 TR
PR R AN EE SO R R A PR TR (R 5) .
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Comparison of differences in sclerotium formation of Rhizoctonia spp. isolates from 3 kinds of crops

on media containing different nitrogen sources

_— HFR4T PN WAEFR 4N SN FRERE: AS % Urea L-52 %R L-Leucine
[E3]
Isolates A i Bt i 5, Bk i {2, Bt i, Bt i 5,
Amount Colour Amount Colour Amount Colour Amount Colour Amount Colour
, W Be Ex W
B306 R Brown et Brown Light brown T Brown X Null
6 a5 G A .
D180 T Brown e Brown Light brown * Light brown #2fH Null
# B €, a5 Hﬂ
M6 RN Black brown Tt Black brown + Brown T Brown 22 ffi Null
B e £ o £ e o fi
M30 RN Black brown R Brown + Brown + Brown 2 fH Null
3 5 . - LR _ 25 i
wi RN Black brown T Black brown 2 fH Null + Yellowish brown 2 fif Null
m m :
W22 +++ al ++ A - Z3{H Null + = — 2 A Null

Black brown Black brown

Yellowish brown

2.6 pHEXEZE KR LB

D7 25 B R W, 3 ol SORG 5 TR 19 6 A T R 1T 22
AR pH EE B R 4~10, 1 248 K i & pH
fHK 6. 78 pH 4~6 WHE N, BEE pH (A8 5, H 22
AR HTE pH 6~10 1 N . FE#E pH {H% 5.
W22 A KB g . MR pH AT 3 R ol
FEFVE HA 25 B, BN QU 3 0 R 75 B
Bl fE pH A4 B, KRG TR FI/INZE SO T 1

HEEAA M N 6.9, 6.0, 0.8 cm; fEpH 6 I, 7K
Tt L B K /N 22 S0AG e TR Y TR VR AR 4 Sl 8. 0,
7.3, 1.3 cm; f£ pH 10 B}, KR B K F/ F GUkk
s TR Y TR 7 AR 4300 Ry 4.3 3.8, 0.8 em,

FERTE pH {H 4 T . 3 Fom B B % B A
25 (R 6), 1E pH 4 B, /N2 SO W A 77 A T
%o A 7K RS R R OK SORG iR W 7 AR R A £ TE
pH 6 B, 7K R R K SO TR B R 77 A Y TR A

®6 EABPHET 3 MIEMEHFEEZEENERLEER

Table 6 Comparison of differences in sclerotium formation of Rhizoctonia spp. isolates from 3 kinds of crops under different pH values

DA% T Ak Isolates
PH Sclerotium B306 D180 M6 M30 W4 W22
4 & Amount +++ ++ ++ ++ — —
Sifa Colour e €5, e €5 B B ZH 2 E
) Brown Brown Black brown Black brown Null Null
5 i Amount +++ +++ +++ ++ — +
Hi e Colour (0, (0, B ey ] 2 H Y]
) Brown Brown Black brown Black brown Null Black brown
6 K Amount +++ +++ +++ +++ — +
i Colour e (5, e (5, B B 2 H By ]
) Brown Brown Black brown Black brown Null Black brown
7 H Amount ++ +++ ++ +++ +++ +++
5 Colour o] a8, B B A B
) Light brown Brown Black brown Black brown Yellowish-brown Black brown
8 U H Amount ++ +++ ++ +++ — ++
i, Colour A (0, Py o] B 2 H B
N Light brow Brown Black brown Black brown Null Yellowish-brown
9 i Amount ++ ++ + ++ — +
Hi s Colour A A A A B B 2 H Eﬁ@
) Light brow Light brow Black brown Black brown Null Yellowish-brown
10 ¥4 Amount + + -+ -+ — +
5 Colour WA R4 FaY o] FaY o] 2 H W
N Light brow Light brow Black brown Black brown Null Light yellow
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B2 AMEER, RS ERE /DN EZLRRTE 6.2 e /NESWMR K EARHN 1.7 cm, 584
B AE R A s TR pH 7 WL RS EOR AN BRIEAPE TN 3 RSO B T 22 R KA —
DU BB R AR B R R E R AR AR WL ERERARE,

pH 1O, 7K 6 1 5 oK S0k g B8 B B )™ A /0 B B A% TR A X AL I B AT R (3R T, (R4
ZINFE ORGP A TR AR D O 7R AR TR A JEIRACPETT AR A T A SOt g 1 7 A 1 T A% B
27 RBXELERKME &SRR PU/INZE SO 7 AR I B 2, BRI . 1ot

R A R R W] FE M F B0 AR AT, KR, WSSO0 2K e 0 K SORS i 11 ™ A= B9 TR A% 4
FORLURR T 5/ E BRI AR 22 R B 2 H/NE SO ™ AR B AL D . /N A SR
F o KRS K GORG I T T AR O 5.9, RITER AR A TN ELEZ.
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Table 7 Comparison of differences in sclerotium formation of Rhizoctonia spp. isolates from 3 kinds of crops

under different illumination conditions

T bk 24 hYGHE 24 h light 12 h G /B 532 % 12 h photoperiod 24 h B H5 24 h darkness
Isolates ¥4 Amount it Colour ¥t Amount i {, Colour ¥ Amount i {4 Colour
B306 +++ # {4 Brown ++ # {1, Brown + # {4 Brown
D180 +++ ## Light brown ++ ## Light brown + #5 4, Brown
M6 ++ 45 Black brown +++ 45 Black brown + 4% Black brown
M30 +4++ ME Black brown ++ M Black brown + M Black brown
W4 — 25 (B Null + M Black brown +++ M Black brown
W22 — 25 Null + 245 Black brown +++ P4 Black brown

3 'LT.I- 'L/l’_\, 22 ¥ W (Rhizoctonia spp. ) ZF F0F 2, B
SRAFEA 15 BHE 50 FhAE Y. W22 51 oK
AR A R R B, 3 Fh SOl o A 7E VR AR K R B ORI SOk e ™ RN R ER B R A
O TR R A R BCR PR AZAE RS SR I oy PR A, BRI A0l AR 7 Bz BT = RAEW S0As
MAETMAAERE 2%, AWERE WS L8 00 & FhaloFh BT % U5, X 45 3 EAR & 4 77 ok TR
AN TEAN [A) B 85 77 4 IR OBE OB R L B L pH [E DL KAURERT . 2B AR G MR KA L R OK RN 2 SOk
PREAETT o 3 FhsOht o 81 1Y) TR 22 A K RN R A0 L3S o0 T 1 % R PR AR R A ) 2 R PR AT T WS 5 43 #r
R RZES . KRN 3 FhEU R R B i 22 WFSE S5 SR 0T Sy 3 A S0Ak s 19 25 6 1A JL RN SOH 98 1A
AR MR KON LB ARG B S, XS TR AR ST S e AR B
JEL T S A R AR g A R — B, IR X 3 R SUR R
AR PR 22 A5 KR AT I 0 25 R WL KR A Bt B R OR SR R T AR A B b v )1 AR A S R AL A
ERSRIRE A KRIEEE R 10~35 °C, g APARFFRFALAFALERLRFHDRY F R X
A KRR S 25~30 C . Tl /1N 22 50K I T 0 T Bk AE MHEBREY D EAKRRA AR N BT FREAF RS
KIRJER 5~30 C, K EEEE N 20~35 C. BYPARTGEREARA R T HRLERFHDEY FRIE
PR A/ SRR R R T g T T O
SRR LR R SR NERE /RS R & AR SRS AW 5]
BB B ST 45 SR R L KRS I R OK SOA e T T R s £ X W
PRI A T8 A 58 /I 22 SORK 5 TR Tl R T 8 S0 [1] PASCUAL C B, TODA T,RAYMONDO A D, et al. Charac-
(9 BER B A% . KRR L 5K /N 22 SUR i T PR AE terization by conventional techniques and PCR of Rhizoctonia
pH 4~10 MFEHE N B REA K, pH 6 A4 BiEH T solani isolates causing banded leaf sheath blight in maize[J].
W22 ERKMEZIE . Bl W, 2 . 2k s Plant Pathology.2000,49:108-118.
B2 1675 R 3 R0 50K 6 1 00 4 KL i 5 25 Ak I (2] BEVLAEAH Y, FATT 5. 3 FhRe 4 22 4% T % K A LI K L 3 ICARN
e 1 N 22z , .198-
WP, LA 8 Rk R s
2RISR AN B LIS A SO R . () GULERIA S.AGGARWAL R.THIND T S.et al. Morpholog-
O RS ] 4 T A S 1 I A N T ical and pathological variability in rice isolates of Rhizoctonia
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solani and molecular analysis of their genetic variability[]]. sp. AW 2E S A PR AR ME RO 9T () ). T W 22 i . 2009, 28 (3) ¢
Phytopathology,2007,155:654-661. 363-369.

[4] LIPPS P E, HERR L J. Etiology of Rhizoctonia cerealis in [9] &85, 25H0Mg, 255 35,4 W B A R 25 3 10 K 7 25 400 48 i =
sharp eyespot of wheat[]]. Phytopathology, 1982, 72 (12): TR LR IR ). B 2= 4 . 2009,28(3) : 370-377.
1574-1577. (101 J5 rhiks. RO B 52 07 i (M. 3 M. JEa0: Aol th Uik 1998122~

[5] CLARKSON J D S,COOK R ]. Effect of sharp eyespot(Rhi- 145.
zoctonia cereulis) on yield loss in winter wheat[ ]J]. Plant Pa-  [11] I35, /KR SUR % I 10 8UR 5 0k Mg fg SR s (D 1
thology,1983,32(4) ;421-428. <A R AR M TR 2 B IR BT 27 B . 2009.

(6] ZR7KHH X, A, 45, AL /N 22 Je EORSOR M W A= 2 (12 JE i, i Wi . 25 0, 55 3% 35 5 00 7K R SRS 08 11 T 22 A K AT
RO T, b EAOl BHE T4k 2007, 9(1) :47-51. IE A e [J ], 42w 4Rl K224 4R, 2002, 23(3) : 33-35.
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Comparison of differences in biological characteristics of
Rhizoctonia spp. isolated from three kinds of crops

HE Xiao-xia CAO Qi-qi PENG Zheng-kai YANG Mei ZHANG De-tao ZHOU Er-xun
College of Natural Resources and Environment ,South China Agricultural University ,
Guangzhou 510640,China

Abstract The cultural and biological characteristics of Rhizoctonia solani and R. cerealis isolates
obtained from rice(Oryza sativa) , maize(Zea mays) and wheat(Triticum aestivum) under different cul-
tural media,temperatures,carbon sources,nitrogen sources, pH values and illumination conditions were
compared in this study. The results showed that the tested Rhizoctonia isolates from three crops varied
significantly in colony growth rate, colony and sclerotium colour, sclerotial amount and sclerotium dis-
tribution in the Petri dish. Czapek and PSA media were found to be the most suitable media for mycelial
growth of R. solani from rice and maize and R. cerealis from wheat. For R. solani isolates from rice and
maize, the temperatures for mycelial growth were in the range of 10-35 ‘C with optimum at 25-30 C,
whereas R. cerealis isolates from wheat were able to grow at 5-30 ‘C with optimum at 20-25 ‘C. In the
tested carbon sources,all tested isolates were able to utilize soluble starch, sucrose and glucose. Howev-
er,the R. solani isolates from rice and maize were the poorest in utilizing mannitol, and the R. cerealis i-
solates from wheat were the poorest in utilizing lactose. All tested Rhizoctonia isolates were found to
grow better on five tested nitrogen sources,i. e, potassium nitrate,sodium nitrite,ammonia sulfate,urea
and L-leucine, but the sclerotial formation of all tested Rhizoctonia isolates on these five nitrogen sources
varied significantly. For the mycelial growth and sclerotial formation of Rhizoctonia isolates from three
crops,the pH ranges were 4-10 with optimum at pH 6. The results also indicated that the mycelial
growth of all tested isolates under different illumination conditions were not significantly different, but
the illumination conditions could affect the sclerotial amount and the colour.
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