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Effects of chemical substances on melanin formation of
Rhizoctonia solani AG-1 1A
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Abstract: [ Objective] Rice sheath blight, caused by Rhizoctonia solani AG-1 TA, is an important fungal
disease. The purpose of this study was to determine the relationship between external culture conditions and
melanin formation of R. solani AG-1 IA. [Method] The effects of four different treatment groups, i. e.
chemical fertilizer group [500 pg/mL K,SO, NaH,PO,, CO(NH,),], metal ion compound group(5 pg/mL
CuSOy,, FeSO,, ZnS0O,), antioxidant group (5 pg/mL quercetin, morin, vitamin C) and control group (300 pg/mL
hyoscyamine, 50 pg/mL catechol, water), on the mycelial growth rate, sclerotia number, sclerotial fresh weight
and dry weight as well as melanin content of R. solani AG-1 IA were determined by measuring mycelial growth
rate and ultraviolet spectrophotometry. [Result] Chemical fertilizer [500 pg/mL K,SO,, NaH,PO,, CO(NH,),],
metal ion compound (5 pg/mL CuSO,, ZnSO,), antioxidant(5 pg/mL quercetin, morin, vitamin C) and

catechol(50 pg/mL) could promote the formation of melanin. Under the treatment of 500 pg/mL CO(NH,),, the
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melanin content of R. solani AG-1 1A was the highest (113.2 mg), while under the treatment of 300 pg/mL

hyoscyamine, the melanin content of R. solani AG-1 1A was the lowest (37.4 mg). [ Conclusion] Melanin

formation is not necessarily related to mycelial growth and sclerotial development, i.e. the chemical substances,

which have inhibitory effect on mycelial growth and sclerotial development, might have no inhibition on

melanin formation. The results of this study provide a basis for understanding the mechanism for prevention and

control of rice sheath blight.
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Table 1 Chemicals and concentrations used in this study
2 1654 i Chemical B} Stock solution
Group 24} Component p/(ug'mL™) %57 Solvent p/(mg-mL™")
SRERET CuSO, 5 ddH,0 50
Metal ion compound ZnS0, 5 ddH,0 50
FeSO, 5 ddH,0 50
P it % Quercetin 5 Je7K 2.1 Absolute ethanol
Antioxidant {02 Morin 5 Te7K 2.1 Absolute ethanol
PR IR Ascorbic acid 5 Jo/K Z.F& Absolute ethanol 5
o2 ekt CO(NH,), 500 ddH,0 50
Chemical fertilizer NaH,PO, 500 ddH,0 50
K,S0, 500 ddH,0 50
papiict B Hyoscyamine 300 Jo/K Z.1% Absolute ethanol 150
Control JL% By Catechol 50 Jo/K Z.EE Absolute ethanol 100
7K Water
1.2 7k () Ab TR SR 2 O I, N — S B 1 B 7R I R P

IKFELOMR 1 GD-118 Bk PDA AR % 9%
2dJ5, FHINAE 5.0 mm AOFT FLAS 7E R 3 0 23T HUR
P, BT gy, K R ILE 12 h RS RS &
28 C.AHXTIESE 62 % M FRF R IR . LA I 7

5 {8 VR BE [¥) PDA ~FAR .

1.2.1 RFHRARBEAERE A LA K ik Fpo
AR Hra KK ERAE PDA PH 557
2d 5, FHMAE 5.0 mm FFTFLEE B & 1L AT IOA
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1.2.2 KBEHRRELEZWRRfb K
SURL T B R A% B B R AR BRI 2146 2% Chen 561

LT
1.2.3 RSP TILAESAT  FRE KRGS 16 R

2% 2 mg, I/ & 1 mol/L NaOH(pH 8.0) ¥# i),
PL ddH,0 EA A 50 mL, FLik 40 pg/mL AR
W, AT A —0] WL L4 (200~800 nm). JLAE
Ty BB €8 2 bR AR M 42 W B R E LI bR v i 4 mg,
JI1 1 mol/L NaOH(pH 8.0) 1 mL ¥ # 5 € & % 50 mL,
Bii % 80 pg/mL HE 2 IR, FRBERK 0+ 10. 20, 40 F1
80 pg/mL B A I, FIH KA R (B
5 U-2910: HA HITACHI A &) M5E Dyy7 py I
il LAy 2 €8 B bR 7HE 28 (0~80 pg/mL), AR 4 AR
1 26 55 H /K AR SR e B BR (L R T B
1.3 HUEAE
IS HEF T SPSS 19.0 B A #EAT AL BE, %
Duncan’s y£3H47 G110 H7
2 BRSO
2.1 WEYRI KB REEZE KEZR
=R

ANTRIA 70 S Xk 7K e SO 9 T 11 T 22 7E K
R R WAL 2. B3 2 oT LUE Y, R 2R

BLH A, £ 500 pg/mL K,SO,. NaH,PO, Al
CO(NH,), W35 774k FREFR 24 h )5, /KA SURR
BRI RE R B, WK BEARIN CONH,),
W FH>K,S0, kFE>NaH,PO, AFH . 525 [ xf I8 AH
Et, 500 ug/mL ) NaH,PO, 1 K,SO, il 7K F& S0k
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FELUR I B B 22 R K
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b, 5 ng/mL IRz 25 R0 S8 68 R BRI H I K R SUA
I3 T T 22 AR K T 5 ng/mL PUEA IR T AR 3R K
FESURE 9 PR I 22 ) A

FEXT B A, A 25 AR BE, 300 pg/mL [
AR i 7K R SR T3 T 1R 22 1) AR s T 50 pg/mL (1
JLZS Ty 0 ) 7K R SUR 5 B B 22 R AR K, AN R0 R Ak
B ] KRG SORG 3 b 1 22 AR Kl e 2 e 3

AN TR 2 9 5 ) 7K R SURG 0 B B A% T & 1) RS
M g5 SR WK 2. AR 2 A I, FEAG S IERL A, 75
4 500 pg/mL K,SO,. NaH,PO, fl CO(NH,), [

*2 WEYBRIKBEYERERLE KERNEZRE (m) HFE°

Table 2 Effects of chemicals on mycelial growth rate and sclerotial weight (m) of Rhizoctonia solani AG-1 1A

2H 5 &=z} (IR (ug-mL™)  d(ET%)/mm Mmglg mlg

Group Chemical Chemical content ~ Colony diameter Fresh weight Dry weight
e} K,SO, 500 45.66£1.26b  0.487+0.041a  0.154+0.008a
Chemical fertilizer NaH,PO, 500 40.89+0.87c  0.473+0.008a  0.139+0.004a
CO(NH,), 500 53.83+1.20a  0.499+0.027a  0.128+0.015a
ERET CuSO, 5 50.11=1.57b  0.175+0.003b  0.068+0.002b
Metal ion compound ZnS0, 5 47.52+1.13¢  0.152£0.009b  0.057+0.004b
FeSO, 5 58.13+0.82a  0.212+0.006a  0.081+0.004a
Eie=R &l Hit 2 % Quercetin 5 43.55+1.19b  0.347+0.021b  0.117+0.006b
Antioxidant B FK Morin 5 37.71+1.28¢ 0.509+0.021a  0.149+0.003a
PURIMAR Ascorbic acid 5 50.04+0.79a  0.414+0.009b  0.133+0.007b
ot He E#5 Hyoscyamine 300 52.75+0.47a  0.434+0.009a  0.138+0.004a
Control JLF% M) Catechol 50 23.40+0.72¢  0.401+0.023a  0.132+0.007a
7K Water 49.23£0.62b  0.500+0.047a  0.148+0.011a

DABE 285 | B 5 #4809 R B 1 B F48 & 7w £ 57 2% (P<0.05, Duncan’s %)

1)Different lowercase letters in the same column of the same group indicate significant differences (P<0.05, Duncan’s test)
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Fig.1 Morphology and distribution of sclerotia of Rhizoctonia solani AG-1 IA treated by different chemicals
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Fig.2 Effects of different chemicals on sclerotia numbers of Rhizoctonia solani AG-1 1A
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Fig.3 Ultraviolet-visible light absorption spectra of the
melanin of Rhizoctonia solani AG-1 1A
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B 3 T I, FEA IR v, 52 ) A
Et, 500 pg/mL K,SO,. NaH,PO, fIl CO(NH,), &
IKFB LU B A% AR R TR R 77 A BB R 1 i
= HEF N CO(NH,),)>NaH,P0,>K,SO,.

EEEE A, 5AXEALL, 5 pg/mL
CuSO, M1 ZnSO, fi& #E /K FE SUR 7 T e A% 8 (O 3R 1)
TR 5 pg/mL FeSO, /KR SUR T B 13 % 78
RITERG r= A B AR I EHFT N CuSO,>ZnSO,>

FeSO,.

PR RIA T, 57 B AL, 5 ug/mL #il
B2 ER R AT LR 34 RE AL 3E /K A8 SO I o 7
R ORI, A B ORI R SR OFR>
Mt B 3R> PR LR

FEXT HRZH 52 oo REAH BL, B B ) K
FESUM: T B B A% PR B 3 BT i, LR R i3k 7K R L
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Table 3 Effects of chemicals on the melanin formation of Rhizoctonia solani AG-1 1A

415 £ . m(FB B EK)/mg

Group Chemical pllug'mL ) Melanin mass
T REA K,S0, 500 65.1
Chemical fertilizer NaH,PO, 500 85.5
CO(NH,), 500 113.2
SRET CuSO, 5 65.7
Metal ion compound ZnSO, 5 59.5
FeSO, 5 443
Pral Hit B2 2 Quercetin 5 75.7
Antioxidant Zx {42 Morin 5 91.1
PR IMER Ascorbic acid 5 69.5
ot He K #18 Hyoscyamine 300 37.4
Control L Catechol 50 55.7
7K Water 0 46.2

3 it

FH (5] Jit FH A4 25 RERE X 7K 8 S0k 9 1 52 i A
BMZH T B B B KRR B 7 b AN ET 2 () A
kB, & E WL E KSR ERKE
Moromizato 25" J& BUER X 7K e SO 995 95 B e A
BB S B E N 100 pg/mL. ASHFFEH, 500 pg/mL
(1] K,SO4 Al NaH, PO, f&H0 il 7K & SO I3 B 22 1) A=
KA H, 1H NaH,PO, Befe ik K R SURK s T4 11 A% H0:
(38 22, XA R T KRR SURG R B R ARAA B A% (1) B
Ji 5 8% 500 pg/mL ) CO(NH,), BE(Z#E T /KFFEL
Fili B TR 22 1 AR K, AT A5 TR A% B N, B A
JE B R B A5 FH 7T g 218 KRR SURT R M 2 K, 5L
25 U R s R — B

AN LB ERI T, R 4 )8 B
o R P8 J5 o R A W R B A HE Y, B e
V) 422 b 52 e 9 D B P A BB DL R B 15, A
T 075 35 4% J 77 AR — g e . X1 g &N W AR B
SEA 22 4% B AN 7] Rl 0 0 10 0 2% 1) A S ik
AIE . Englander 8" #t50 | Cu™ %5 17 M & B &+

Xt B B Cryphonectria parasitic "EK K 8 KI5
Mo s XA EEES )l T He' 45 6 MELSEE T2
KB Thee 7RI Cu® Zn® M Fe® fig
WS K ARSI B I B 22 T &, HAE S 5 pg/mL
Cu®'. Zn™ F1 Fe™ff] PDA 1, /KAGL0R o T 1T 42 5 i
ARG AT KI5 pg/mL ) CuSO,
FeSO, el #E /KRG LN 1 1 22 W AE KR B, [\
0 e T A R B s 170 5 pg/mL [ ZnSO, ¥
FMHKFESONTR B B 2 KR E, R 7K
FELURG I 1 B A% i 138 0, &5 SR T B i /KRB 4L
i R 27 5 3o

A W 4 i 2 A ) AT 3R B 3 AN AR 1 R S50
&, B IE A & Georgiou TP
B 702 AR A o 5 30 B 7E B A% A R b e e A
A0SR, FF5 AL LS T 1 B AZ A L
TR, AR R 2 A U E I 3 0P A A R AT AR
A E R ER, BT E A AE KK B AR
W 5 U055 2/ IMEZ T Sclerotium rolfsii W W A% T
W AR A IR AR, A S TR S R AL
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PLAS [7) R 0 S A0 7 B 898 5 1 7K R S0 R 95 1A T
¥ I R A R AR 8], 3 HAE 5 ng/mL #itB2 = Al
FEFRFEF T, KSR B w0 & 832,
B A AR T o Fa e P, dkAl T 220 G R WA bt
IR IR T DAY % S8 P 20 ) AN [ 7K e o ol i e 11
P, dEm i SRR RIPLIEEE 7). H > EE R
B T 1) B A% R AL B i 2, T T A% 204k T
FE HLEPUEAAL T B, FUR MR A NPt a A7
3ok 1P R TR I A K, R B A% R B W B
TRRESIP e A FLSE SRR, 5 pg/mL M K A1 5
8 2% H 1) KRB SO 975 TR T 22 A= K 1 TR) ) 43 75 5 A%
it %, AR T KAG SO A% 36 T 5 pg/mL
(R IR T 4 FH 52 AR 33 7K e SR 7 A I 22 A
B B [ 0] 7K R SR s TR B A B B 3, AT
FH R85 1E 7K FE SOk 9395 1 19 B 4

Abdel-motaal £ B 503 B, X T AEIE i
FISEAG 22 A% B, | pg/mL [ B A5 082> 51 S 1 22 Ak
O RS, AE 2 B 1) 3 R L 1 R B S B
TR, 5 H 45 BT 85 400 pg/mL B 75 A b
N, eI B B BT R 2008 10%, 1 000 pg/mL
B RAC PRI, PR A BE T 2R 2000 70%. LA
TER—FPLaMA], MUBEPL R E, FFiE R AR
WA PUECE ROR o AFFITH, 300 pg/mL [ E S
sl B8 0 {12 32 7K 8 SR 9 T AT 22 A R R A% 1 184
T 50 pg/mL ) LA By 175 00 40 il 7K R S0 s e o 22
K P [ B 00 o KRR SR 9 B A B 3 . LS
iy 0L 255 00T 7K A SUR T BT R R R 11 3R R 1) 2
R .

AWFFH, 500 pg/mL K,SO,. NaH,PO, fll
CO(NH,), &b FEBEA R 3 /K FE SUR 95 1 28 A 21 1)
A S, AT S8 5 7K R SR 9 B 0 0T 1, 18 5 0T
AN REREE & B, FEGIE CO(NH,), AbHE . K&
Jita FH 8B 25 5 10 2 K R SUR 05 1R 93 S5 AR, S I 1
e #ES, FIEMHEARA L £ . 5 pg/mL 1)
CuSO, Hl ZnSO, AbFEAH F| T M 4 3= 1T B, T
5 pg/mL ) CuSO, AbFH AR B A% ot 5 ek /b, (R
W% 5 ug/mL ] ZnSO, AbFEA I /K F AL 7
BB 22 (AR TR 30 /KR8 SORS 9 B A A%
B AT A3 N, BERA ZnS O, X 7K FE SRS B
POHIE FH 58T CuSOy. 247K FE SO B 1 14 52 F1| 4
J& BT E R, BT B S RER, RO e KA
LUk TR 2 8 3R 1) o0, B SR L A AN RIRBE 1)
Prigith, M 5 pg/mL [ FeSO, AL fE AT 3k K g S0k

I3 TR T A% B R 0, (E G B 8 3R O T IR 4
TEH, BRI 7 7K F8 SORG 3 B0 2R 55 110 3 . g
5 pg/mL HLYR LR R 1] KRG UM 9 B B A R 1)
K, (R AR 7K FE SORE 0 B R i R R 1 TR A
1M 5 pg/mL 7 25 S b 2GR 3t KRS SOM
A% BB 3G 0, A5 T KRG SORG R B A% 1, R B
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