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Table 1 Details of the Rhizoctonia spp. from three major crops
T b oy KR FE KR
Strain No. Classification Host Origin
B226 Rhizoctonia IK FE I~ RIK 4
solani Oryza sativa  Maoming,Guangdong
IKFE < TN
B306 R. solani K . r’éc@”
O. sativa Chaozhou,Guangdong
IKFE IR 3% M
B324 R. solani ] J(*H . A ZI—LJ I
O. sativa Lianzhou, Guangdong
D80 R. solani 7J($H JLEI/M\ .
O. sativa Yulin, Guangxi
D141 R. solani 7K*H, . Jﬁ%)ﬂ‘ .
O. sativa Guilin, Guangxi
A .
D180 R. solani J(*H J ﬁﬁ@ .
O. sativa Baise, Guangxi
B RE
Ml R. solani x AR
Zea mays Zaozhuang , Shandong
> IR %%
M6 R. solani * . i 4 %
Z. mays Tai’an, Shandong
<ok INARFET
M16 R. solani EX . I}'F‘(}I B
Z. mays Jining , Shandong
- 1| i 4z
M21 R. solani . Bk mJ I%ﬁ
Z. mays Ya’an, Sichuan
S Ry l 1] I‘“’
M26 R. solani . EX ) Hﬁﬁ
Z. mays Ya’an,Sichuan
-y U1 i 2z
M30 R. solani . K wJ Hﬁ}‘t
Z. mays Ya’an,Sichuan
N VLI UE 4L
W4 R. cerealis . . h . (, 7 /Ek
Triticum aestivum Huaian, Jiangsu
INFE LI AR
W8 R. cerealis I i w7 @JI
. aestivum Xuzhou., Jiangsu
INF VT IR AR T
W10 R. cerealis I z ( 7 t/\{
T. aestivum Zhenjiang,Jiangsu
N WS
w22 R. cerealis
cereates T. aestivum Xuchang, Henan
N VA R B B
W24 R. cerealis
cereatns T. aestivum Zhumadian, Henan
INE ] 1 BE
w28 R. cerealis
cereatts T. aestivum Hebi, Henan

O TR U HL K o BT . SR R 14 2 3
TR R VY M T e R P UK . G S TS R R R E 1 ST
BB Gn /V) 535 12 % 8 4%, pH 4351 8.8 A
6.8, T HIMY HL AR 22 WA Tris-Glycine 22 Pl (pH
8.3) B FEALIY LR 100 pg, T 4 CEKAMF
HEATRLK o LUK R B R A VR A7 S T Y R
70 V., YRR HEA S B BES B R R R 100 VL
VKBFIE Ry 4~5 h, DA 6 A1E Ry k48 s ). Y

HIVF 6 78 S IS ARS8 1.5 em B35 1k B 9K .

VB S AR I« 3 0 400 JSC 3 B85 I T T 7K R T
BRI D% D2 i R250 Yefaad 7%, B 7% 0K
Pl 1R 0 €51, (28 2 11 4% 7 i ) 5 e s WO L TR
O 5t 3 2 T T s 28] 7 790 T i ) LS (L) A% ik
R Ar B R S RS (D AT R RI=1/L.
RIS B (4 20 BT R JH NTSYS #F k47,

1.3 BEEER LEgLL %

DR 2RI 85 35, B 22 R 19 35 35 O 1k TR A SC
“MERLE T 127 D,

2) Fg 1t W) T A $2 0, FEA 7 vk TR b, SR U
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12 000 r/min B> 20 min,

3) Wi i [m) T o2 5t 40 A, U6 Oy 0k R AR SR
B E 1.27F 3),

) g [R) T W LUK Ay BT . E 3V WRAR Y.
75 VHLIK 30 min; 7£ 8% 4F BS I 9, I 110 V LIk
A~5 h, AN UK FRAE 4 C BREE v BEAT . HLUKORE
SRRl 60 pg BX 100 g, DATR B 85 7 by H VK i
Wi RN, B WA pH 8.3 1Y Tris-Glycine
ZIRGE .

G A =N O N TN NG LT O G
37 CYeft 15 min 2247 & [l i 15 B » FH 85 /K U5 0k 4K
W BR e WS LUK 25 ROT 40 B B e R NTSYS 4K
PEEAT B0 53 7

2 HRESMW

AAtEaRK

D AT 8 KA R . KAE B OR RN EZ &
His AT BB SDS-PAGE HL 3k 20 A 45 5 4
2 BN 3 FPAE Y SRS s TR TR R 09 AT PR S
WA R 2. Hop KRS A T K S0 % T 1 Bk
PRI RS B H B E e O 14~19 k. Tmi/h
SO T B R T S R SR AT B B O T~ 9 4k
A A R Ak 2 I R R (REED 40 51 B 2 0,35,
0.36.,0.41,0.50,0.76,0.81 il 0.89 Ay 7 Zifar. /K
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Table 2 The electrophoretic results of soluble proteins of Rhizoctonia spp. from rice,corn and wheat

Ri WMk %5 Strain number

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

o4 - - - + - 4+ - - - - - - — 4+ - + — =
025 + + + + + 4+ - - - - - - - + 4+ 4+ + 4+
3  + + + + F + - -+ = = = = = = = = =
32 + 4+ + + + + - + + + + - - = = = = -
035 + 4+ + + + 4+ + + 4+ + + + o+ o+ o+ o+ o+ 4+
03 + 4+ 4+ + + 4+ + + 4+ o+ o+ o+ o+ o+ o+ o+ o+
041 + 4+ + + + 4+ + + 4+ o+ + + o+ o+ o+ o+ o+ 4+
R T T
045  + 4+ + + + + + + + + + - - = = = = -
0.47 - - - - - - 4+ - - - - = = = = = = =
050 + 4+ + + + 4+ + + 4+ + + + o+ + o+ o+ o+ 4+
052 - - - - - - 4+ 4+ 4+ + + 4+ - - = - = -
-055 + - + + - + - 4+ 4+ - - 4+ - - - - - -
62 + + + + + + + + 4+ + o+ o+ - = = = = =
066 + + + + + + + + + + + + - - = = = =
067  + 4+ + + + + + + o+ o+ o+ 4+ - = = = = =
1+ + + + £ o+ + + - - = = = = = = = -
076  + 4+ 4+ + 4+ 4+ + + 4+ o+ o+ o+ o+ o+ o+ 4+ o+
.81 + 4+ 4+ + + 4+ + + 4+ o+ o+ o+ o+ o+ o+ 4+ o+ 4+
.85 + 4+ + + + + + + + o+ o+ o+ - = = = = =
.89  + 4+ 4+ + 4+ 4+ + + 4+ o+ o+ o+ o+ o+ o+ o+ o+
091  + 4+ o+ o+ + o+ o+ o+ o+ o+ o+ o+ = == ===

TR+ — R ARRIER RIS A A JC; 1~ 18 W bR 5 K K& B226.B306.B324.,D80,D141,D180, M1, M6, M16 .
M21.M26 . M30 . W4 W8 W10, W22 W24 Fl W28, Hrt 1~6 7K F8 SUM 5 B8 B bR o 7~ 12 S 5 K BOR R B BRI Bk L 13~ 18 S /N2
SRR E R, F#&EIE, Note: “+” and “—* in the table represent the presence and absence of electrophoretic bands with different
mobility rates; 1-18 are the strain numbers in order: B226,B306,B324,D80,D141,D180,M1,M6,M16,M21,M26,M30, W4, W8, W10,

W22,W24 and W28,among them,1-6 are rice strains,7-12 are corn strains,and 13-18 are wheat strains. The same as below.
DAEEE PR, iz NTSYS A4+ TEAIRL R EN 0.52 I, 18 /> SUH i 1 T Bk 43
SRR R FOR R A (B D (R B R A R BCAE 2 28 KR RN 5 K SRS 975 1T A R — 28 L /1N 22 B0 s
0.52~1.00 Z[8), YL BI/K R L ER AN Z SO T R o0 — 280 AL R ECH 0.74 I, At 3
PRATA PR O BT E R 2R M3 oh 3 28 7K RS SUR I Tl T8 K 3 K SR g TR TR R
L 22 mmRImeR
R | 1) 5 ol [v) T PR K 5 2R . MUHL KA AR (3R 3) 0k
DM s R O R T 2 R
———————M30 JK A K SO T B AR 0 Tl 2, T R i Y
LR 57 e/ SOH A RO LA S
e o LR KRR RN SO B R | AR (RE
Coefficient {ED 2 0.58 HYTEHT . KA A K K SURG R T T Ak 2 A7
Bl AB EXNNESHEETRESEBELNHT TR R 0.18,0.22 H1 0.58 HY ik fff [A] 1. i 3%
Fig.1 The soluble protein dendrogram of Rhizoctonia T T /N 22 SUA e TR T AR 3G G R 840 0.1
spp. from rice,corn and wheat 0.58F1 0.60 B &5,
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Table 3 The electrophoretic results of esterase isozymes of Rhizoctonia spp. from rice,corn and wheat

WMk %5 Strain number

Rf

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
o1+ 4+ + - - - - 4+ + + + + + + 4+ + + 4+
018 + 4+ + + + + + + + + + o+ - - = = = =
022 4+ 4+ + + + + + + + + + + - - - - - -
029 + 4+ + + + + - - 4+ - - - - - - - - -
3  + 4+ - - - - + 4+ 4+ + + 4+ - = = = = =
44+ 4+ + + + + + + - + 4+ 4+ - - = = = =
058 + 4+ + + + + + + + + + + + o+ 4+ 4+ o+ 4+
060 — - - - - 4+ + - - - — - 4+ + 4+ 4+ + 4+
01 - - - - - - + 4+ - - - - - - - - - -

2)BRMEF] TR 260 M. iz NTSYS BT Z 18] 9wl 3 P 8 1 A0 [R]85 B A AL i A

AL R BOR IR W (IR 2) A5 7T Ak A AL R BT
0.39~1.00 Z[8] , i B /K A8 | K F /N 22 Sl ik 1 T
PRI B[R] TRy A s 2k,

FEARL R ECN 0.39 B, 18 4SS0 B B R 73 2
J5 KRB B K BURG R A A Pk R — 288, /N2 0RO
WA —25, SHMERECH 0.60 B AR E VIR 0 3
Z5 KRG TR F/INZE SO R TR R 25 o — 2

B226

B306
B324
M16

M6

M21
M26
M30

M80
M141
M180
M1
W4
w3
W10
W22
W24
w28
0.85 1.00

0.39 0.54

B2 KRB ERTNELHFEEER TERESN

Fig.2 The esterase isozyme dendrogram of Rhizoctonia
spp. from rice,corn and wheat
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TE A R AR RE R o L R 5 0 ) 22 5 235 5 () ok
BLAG-1 Rl 1 A AS (] B 18] A7 6 AN [] 19 R 3k ]
T, ARAR SR AR B R S A3 ) X U 24 A% T
(binucleate Rhizoctonia) 2™l A 1) vl ¥ M 8 H
A [ TP R AT LUk o B o R BT TR — S A T AR

Rl SRR Z M 22 R0, SHARS S R T
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22 (] F R K PR 34 2 S W L T 5 4% R N 1 S
A B A 74 T TR AR DU A R AR AL

AR B 5 38 32 X5 7K A | K RN 22 SORK TR T PR
PR T 5 A A P T R ) S A SR TN 0 T g B M v
VKA B T3 b A M S e R L R R R A
T Tty ) U ol ol L P 25 R KR R K SR S B TR
PRI 8 T ar Al 22 W B9 AG-1 TA W RE . H & 76 1T
VIR AR RN R R S WA E—E . T
A [] —Fob SORE 9 T B0 A () T, JHG i P 2 1 AR
fit [) T it b LA P 25 5 X BB ST A R S R
NS — B, B AT

LA R P 0 T 1 R R ) AT A R R 3Rk
J5 PR ) Y REAE — € TR b S AN [R] R bR
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Comparisons of total soluble proteins and esterase isozymes
of Rhizoctonia spp. from three kinds of crops

ZHU Minghai HE Xiaoxia YANG Mei ZHOU Erxun

Guangdong Province Key Laboratory of Microbial Signals and Disease Control/

College of Agriculture ,South China Agricultural University ,Guangzhou 510642 ,China
Abstract In order to elucidate the biochemical differences of the sheath blight pathogens among
rice (Oryza sativa L.),corn (Zea mays L.) and wheat (Triticum aestivum L.),the total soluble pro-
teins and esterase isozymes from 18 strains of Rhizoctonia spp. collected from these three crops were an-
alyzed using vertical slab polyacrylamide gel electrophoresis. The results showed that the patterns of to-
tal soluble proteins and esterase isozymes of Rhizoctonia strains from three crops were significantly dif-
ferent,of which total soluble protein were more diverse. The band numbers of total soluble proteins
from rice and corn strains were 14 to 19,and those from wheat strains were 7 to 9. The band numbers of
esterase isozymes from rice and corn strains were 5 to 7,and those from wheat strains were only 3,indi-
cating obvious differences among them. The results of cluster analysis based on NTSYS software showed
that the profiles of total soluble proteins and esterase isozymes of Rhizoctonia spp. from rice,corn and
wheat had a rich diversity. These findings will lay a foundation for the biochemical identification of the
crop sheath blight pathogens.

Keywords Rhizoctonia spp. ; rice; corn; wheat; total soluble protein; esterase isozyme
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