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Biological Characteristics and Screen of Chemical Fungicide of
the Pathogen Causing Basal Stem Blight on Dianthus caryophyllus
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China Education Ministry, Yunnan Agricultural University, Kunming 650201, China;
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Abstract; Basal stem blight is an important disease on carnation. Biological characteristics of Rhizoc-
tonia solant Kiihn causing carnation basal stem blight were studied and effective fungicides for disease
control were screened. The results showed that the pathogen of R. solani could grow on all kinds test
media. The pathogen could use all kinds of carbon sources and nitrogen sources. The soluble starch
was both the optimal carbon and nitrogen source. The fungus could grow at 5 ~45 °C with the optimum
at 30 Cand it could grow at pH 2.5 ~9.0 with the optimum at pH 5. 5. The mycelium grew well at
licht and dark in return with light for 12 h per day. The lethal temperature of the mycelium was 50 C
for 10 minutes. The biological characteristics of the pathogen showed that R. solani causing carnation
basal stem blight was strong adaptive in environment. The fungicides for control of R. solani in lab
were screened and the results showed that Miejunxing and Guangkuling were the most effective inhibito-
ry ability for hypha growth. The other fungicides also showed some inhibitory ability.
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A4 (Dianthus caryophyllus Linn. ) X 4
J3%& (Carnation) , NAT BT IR Z4E A M)
SRRk, iR R A . B
TEME 45 1 2 B, we s it A FE =B
— 2 R AT B AR X, T AR
K, FEOMTEEKIERCN = f AN ALT T T R0
AN [ RGO IG AT 2 —, 1E = AL
M BAT o3 T A, SR R ) A
PR A TR R, T R e AN 29 A AT Y
A R D ERE . Horr, A2 A 22 %08 (Rhizoc-
tonia solani Kiihn) 5|2 i 5 4145 LAk 0 A A1 47
e A R A P ) R R, O IR,
TEIEP O AEIE 245, T PG, M E A
AR R BT, L R R R A Pl ) R
PN AN A0 77 SE A 8 SR AT 1 S e
PEBFZE D 7, R O DR 2 R O B S AR
BIFFEFIIN G S0 A ) 2 R 1 T i 2 PN 24 79 i i
S TN A0 75 6 122 9 4 T LA,

1 #RETE

L1 sk

N EE WAV A6 5L W R A B A A7 SR e iR, &
AT X 325 D0 %o Ji P 2 B L 2 R S0 1 DU
SRIGHE 53 B 1 TR MR 5 9% )5 B F 4 °C pKkAR AR A7
#=H.
1.2 sl g B A A 9 A R e

PSR DR B R BRI R A (5
200 g, HKEME 15 g, Bifig 18 g, ZEIEIK 1000
mL) | DB AR R R A (SR 200 g,
AP 15 g, BUIR 18 g, Z&MH/K 1000 mL) | B¢
TS FBURRE SR (A 100 g, HHEE b 100
g, HEWE 15 g, BUIR 18 g, Z&1R/K 1000 mL) | o
PREPULIAG AR R 77 5 (425 100 g, PHLLA
100 g, FEWE 15 g, BHE 18 g, 7E1H7K 1000 mL) |
D ER/ AR SRR (B 100 g,
AIFTRERR 100 g, JBEHE 1S g, 3R 18 g, Z&MK
1000 mL) , FAPTRUTSRIEREE (B A PrAttk
200 g, i 18 g, ZEMR/K 1000 mL) K P A7 45 1]
(PRI AL )5 7E 88 B i SRR Br = 5 (PDA
BgeEL) bHEgR2d, HERBER S mm BT HLERTT
BUD KA — R T LIRS RIS L
B 4 AER, B 25 CHEBEM TR,
BRI 738 LM & I B AR, JF WD %

BRTE A KA L
1.3 Y5 RN UUR X s Jirt TRT BT 22 A K )5 i)

FLRbEEFR I R RS R 10.0 g, MgSO, - 7H,0
2.5g, BiMRE _HS5.0g, REKESO.0g, HALEK
0.01 g, Bifi5 18.0 g, Z&IE7K 1000 mL,

Pk IE 5 S A o - 2R T
B, FTUSPEVE M. LEE. E R, HED
30. 0 gHjZgbH & Bk it 10. 9 g bR ESEATHREE i
BOEFRES, R, JrEET . (AR TC ik
TRACPRAVE XS R, A Ab PR 4 NEE, BT 25
CHERAATEEFE, R T538 L & WY 1)
B, JFWEE SRR ARSI

PRI 2 5 A B . HRBF . IR .
WMRE: . L - RITABNG ., Wi, HELL10.0 g
TSR PP A& Al i 1. 4 g AR UESEATH SR, %
FEHE, HAEYE, JrikET. R JC AR AL
PR XTI, AP 4 MEE, BT 25 ClE
AR, BRH T2 OEM R & T 1 AR,
I MEET SR TR A KA L
1.4 0 I 1 22 A K i 5

HERIE R 5, 10, 15, 20, 25, 30, 35 C
T KPR, IR, AR 4 D
Ho BTFARREFMETRER, BRHTFRX
TN TE M E R, I W A K
‘%R[E .

L5 pH X5 it b R 2246 K A 52 R

FHHeEh iR ol A S AL BRI 5 PDA 557581 pH,
KEATHUK B 5 PR 2 pH a4t e, E17 P
Jedk, % 8 4~ pH B BE. 2.5, 3.5, 4.5, 5.5,
6.5, 7.5, 8.5, 9.0, FAMHE4NEL, %
BTG, BT 25 CHEBRA TGS, B R
A I A Y AR, R SR VR I A
Kegm
1.6 R I o P 22 A K A 52 )

BEE 3 LA TE, 4hPE 1. SR 24 h, b
FH2: 12 h JGAR 12 h JEME, AbFE3: JREE24 h,
BTG, R 4 AN ER ., BT 25 ClE
mAETR R, BRI FOGEN R W EHR,
BT VA L KA i
1.7 BOUEEHIE

FH 10 mL KEACK PDA 3535 2 d (99 )5
TR 22 TE ) TR 22 A PR, 4 i B i ) TR 22 A 07
AT KWMiE, B8 1 mL, 25T 35,
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40, 45, 50, 55, 60 C Ay fE /K ALPE 10 min
(WbPES P SR ) FRER . RE
A3 2 AN [A) IR B AL B Y B 22 BRI SR T
PDA i35k I, BT 25 CHERMA TR, B
M4 AEE, 3 d R WEHE KL R AE K,
1.8 AN[m) 245500 X0 it o 00 T 205 SR P 0
1.8.1 K25

WS (2% T R = KR, BIEVLIRIR
HEFARFFRARAH) . KEE (50% H 5
AS, EHKWARMARTAEAF) . [NEH
(5%SL) . J"HiR (3% WK . H - - %
TR, FRBHARFHEAR]
1.8.2  AN[A) 2450 %8 B 7 A K 5 )

SR FHVAE A S 91 ) 00 o O T A 2
BCRYR BB, A H 1 mL 2551 5 9 mL PDA
BRI A A, IS E 2GR RE FR3E CK

VEURIIR, R JTIERIAT, ET 25 CRYMEIRAE
BigR, B4 MERE 2d)E, HEHTE
SRR A

MHF(%) = [ (IR K ER - 484K E
1) /M IRA K EAE ] x 100

2 HRE5HM

2.1 AR SRR I AR Y R

o ST L LA 22 o KSR W A O 3R
B AE AN [ 15 97 2% AR AR DL A7 A2 22 1) (3
1) o 2210 DR VG LA B SR 0 b AR R e,
HAEREK, 2 d JF s P EARK7.91 em, H
VORI R E WS M IR EE . TR RO I R
TE B R AR R 2 B R 22, W2
BRI HANXI I BE . 2120, A6 S8 B w B 1 57
B EHBIR AR,

F1 HiERELRRFEHERERL

Tab. 1 The result of mycelium growth on kinds of test media

" E % HA8/em  colony diameter 225 W FE significance
b E-! - 3 HH 4 S % 1%
repeat 1 repeat 2 repeat 3 repeat 4 average value
AN Bl P el =8 A
SECE R 8.00 7.85 7.95 7.65 7.86 a ab
potato sucrose agar media
A 2 A Ty pl Sy
R AR 7.56 7.41 7.42 7.45 7.46 b ab
potato dextrose agar media
BT e e
A TR S S A 2 7.30 7.75 7.20 7.55 7.45 b ab
carnation agar media
A Hh ) [=EEVA
SEED blﬁﬂﬂl?éﬁgg 7.50 8.05 7.95 7.94 7.86 a ab
potato carrot agar media
T AABETE 4T R I e
Q%%Elmﬁh%%% 7.95 7.85 7.80 8.05 7.91 a a
potato tomato agar media
A el | =R SYA
SRR A TR 7.15 7.20 7.25 7.95 7.39 b b

potato carnation agar media

{E: £ Duncan FrEMWZEME:, £ 1 HNGFRFRRENZES 5%, RETHFRWBENESR 1%, TF.

Note: By Duncan’s New Multiple-Range test, level of significance is 5% for letters in lowercase, and 1% for those in upper-

case, the same as below.

2.2 BRUEHG B R 22 2E K Y B2

BRI v AR A EU B AR, AE o -
SEFURE . R CHERRE . LB A A B D B IR
MRREE L, WP EAR /N TR B 22T
ARPETE R SR AR KRy, WS P EARE

8.63 cm iy T B, A A 4 A ik DR ) R
PR, WHE-FERMCYS. 82 em, 7E o -
FURE . R IR LA R, L
BERE R 2 LR (322) 6
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Tab.2  Effect of carbon sources on the mycelium growth

- HY% EHAL/cm  colony diameter 27 EE significance
2l = = = = N
carbon sources HA i 2 i3 w4 i 5% 1%
repeat 1 repeat 2 repeat 3 repeat 4 average value
e ol IR
BN 8.15 8.30 8.10 8.80 8.34 ab a
carbon free contrast
3¢ b JR
G bY 8.85 7.85 8.95 8.85 8.63 a a
soluble starch
o = 5L 8.20 7. 68 8.05 8.30 8. 06 b ab
« — galactose
Ak 7.65 7.33 7.75 7.53 7.57 c be
maltose
=2 e
Hw%@? 7.20 7.03 7.50 7.23 7.24 cd c
mannitolum
Hﬂﬁ% 6. 85 6. 88 7.43 6.90 7.02 d c
inositol
A GhE 6.03 5.43 5.90 5.90 5.8 e d
glucose
2.3 UV Jir TR TR 22 A K Y5 ) HUGRTER PR AR 73 . 7EALR ToH L Eh

WS L 6 P& R B SREERG IR, 4R R AL IR B A KRR, Rk AR
KU, ZE A AR R, HESARBE 3,04 emo GREE5 R TR PR %00 I i i il 45 1)
BRASRA BEZR (K3) WAERENA A
PR H IR 2 B A K e iR, BRIK HAR 1K 6.76 em,

®3 REMFEREHZERKHZM

Tab. 3  Effect of nitrogen sources on the mycelium growth

P HY% EHAL/cm  colony diameter 27 FEE significance
A =1 V=2 =1
. . HE1 HE2 HE3 HE4 S
nitrogen source 5% 1%
repeat 1 repeat 2 repeat 3 repeat 4 average value

B
EJ,USLXTM 5.95 5.75 5.15 5.25 5.53 b b
nitrogen free contrast
IR 6.75 6.75 6.55 7.00 6.76 a a
urea
ﬁéﬁ&%ﬁa . 4.85 5. 60 5.90 5.45 5.45 b b
potassiumnitrate
1 - RIT& %

AR E,Eﬂt( 5.15 4.65 4.80 4.75 4. 84 c c
| — asparagin
@ﬁﬁa%{ 4.40 3.85 3.90 4.20 4.09 d d
ammonium sulfate

S

H ﬁ@& 3.03 3.60 3.40 3.30 3.33 e e
glycine
s 2.90 2.85 3.45 2.95 3.04 e e

ammonium chloride
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2.4 RE X D BR T 22 2 K B R

6 45 R R ] el ARG 2 AN ) T R B A
Ko fo@i BRI 30 °C5 ££5 CHY, R
RO RGE T2 AR AYE R T L 20 ~ 30
C, JUHAE25 ~30 CARKRME, W2 dnt, i
PR PRV R SR A, IR AR T 1S Clim T
30 CHIR 2z A K M8, 7 35 CH R F HAR
A 178 em (1),

V% B2/ cm
colony diameter
O = WERE U ™0

5 10 15 20 25 30 35
15/ °C temperature

B1 EENEEERHLEKNZMN
Fig.1 Effects of temperature on the mycelium growth
2.5 pH ¥ S5t B 22 2E KA
P22 RAERT7E pH 2.5 ~9. 0 LN AR K, 7
pH 4.5 ~7.5 J5lfl, & & % H/E K. WL pH
5.5 BB AE KRGS, pH 2.5 MR- EAR
UM 1.08 cm, KEE pH A Th i A K 3 2 i 4
K, 1E pH 5.5 BV P2 EHARIA 7. 60 em, [
pH 4R 7 1R KO e (1812) o

O
1

i 7% H A2/ cm
colony diameter

2.5 3.5 4.5 5.5 6.5 7.5 8.5 9.0
pH/HE pH value

2 pHIMRIEEE L £ KRS0

Fig.2 Effects of pH value on the mycelium growth
2.6 SLIRHIISE B

WIS TEA R DCIRAAF FIIREAE G, X0
EERIEREENERBEEMES B, 7212 hot/
WSS AT PR 2R KB b, WV Y BRI
7.68 em, ICHSRAT T RV AR KO R, HvE
S EARH 5. 90 em, 4 RIS SEAF T AR KA T
JERE SR SRR Y B vE A e 22

S =Wk WU X
T T T T T T T T

BZ, WENERE, BRI ARV 1
LR, BONEUE, PIOBSCE AL TR (1A
3)0

P74 EAT cm
colony diameter

S = N W kA N J 0 O
— T T T T T T T

1 2 3
NGBy S

different illumination treatment

1: JEMf24h; 2. 12 W12 hiRIES; 3. JRE24 h
1: The light for 24 h; 2: Alternation of light and darkness
for 12 h; 3: The darkness for 24 h

B3 SERXEEREEZE KR

Fig. 3 Effects of illumination on the mycelium growth
2.7 BULEE

TEARFEUANREE LB, 35, 40, 45 ChbRE
10 min J5EH 2245684 K, 50, 55, 60 “C AL 10 min
JRH B, RETHEmAES (£4). H
IR INZ R ESEHRE 50 °C, 10 min,

x4 BRBENE

Tab.4  The test of lethal temperature
HUNEWITYE WSS ER S TN
iSi] o N
test temperature and growth condition
treatment
35C 40C 45C 50C 55°C 60<C
24 h + + + - - -
48 h + + + - - -
72 h + + + - - -
T “+7 FREEAER, -7 REERIAERK,
Note: “ 47 means growth, “ —” means non-growth.

2.8 AN[RIZF0) X B TR 22 A K S

TEFH T S BRZGTR S AR EERR L X 1 22 HEA T 75
FHNE . MRS al LU, FEHE N 1000 e/
mL B0 T T A2 RRECAT A0 0 o S A9 A, 4D
BN 86. 1% 5 AERACR HAK IR D 300 pe/
mL ()RR, SRR 73.4% 5 ORI AR E
500 pg/mL I BES B — & R ROR, N
59.6% . W+ P+ g R0 DR AT R ASCR B
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22, HHRPE 500 we/mL WHIEE AN 34.2%

x5 ARMBGFIELHMEER

Tab.5 Effect of different fungicides on the mycelium restraining

ANTR] v i Ak 2
different concentration
o EEES EIEIES S EIEIES RS
fungicides 142 /cm s HA%/cm S HA/cm o B/ cm o HA%/cm o
. restraining . restraining . restraining . restraining . restraining
diameter diameter diameter diameter diameter
rate rate rate rate rate
1 000 pg/mL 100 pwg/mL 50 pg/mL 10 pg/mL 1 pg/mL
X iE CK 7.42 0 7.42 0 7.42 0 7.42 0 7.42 0
R
X@E 1.03 86. 1% 1.31 82.4% 1.51 79.7% 2.43 67.3% 2.97 60. 0%
Miejunxing
500 pg/mL 50 pg/mL 25 pg/mlL 5 pg/mL 0.5 pg/mL
SIE
Fﬁ‘waﬁ 2.98 59.6% 3.62 51.2% 4. 65 37.3% 5.91 20. 4% 6.03 18. 7%
Bingejia
-l -
. 4.88 34.2% 6. 14 17.3% 6. 60 11.6% 6.77 8. 7% 7.03 5.2%
Jiabinge
meiling
300 pg/mL 30 pwg/mL 15 pg/mL 3 wg/mL 0.3 wg/mL
g =1
J *EK 1.97 73.4% 3.01 59.5% 5.40 27.2% 5.93 20. 1% 6. 30 15.1%
Guangkuling
e
AL 5 3.13 57.8% 3.81 48. 6% 5.32 28.3% 6. 14 17.3% 6. 36 14.3%
Junkeduke

T RS AR 4 WEE BT R 0TI AR

Note: The diameter above is the average diameter of 4 repeats.
R 24 7] e J3E 8 5 R X oL ) R 22 A I

MR R E S R R, k6, Z5REH:
KEEY ECy, (4 0.178 5 wg/mL, X 37 # 22 #%

W IR BCR fcdf o TH - N - R R Y EC5 (H
K, 293619.909 ng/mL, EHIHEE SRS, X
I R A A AN 5

%6 RAGHWSAERSER EC,

Tab. 6  Toxicity regression and ECy, of different fungicides

255 44 BR ] I
KT Miejunxing y=0.3107 x + 5.2325 0.9521 0.178 5
I Hi R Guangkuling y=0.6904 x + 3.9254 0. 866 8 36.918 8
P Bingejia y=0.4461x + 4.0915 0.906 5 108.757 4
H SLaE 5 Junkeduke y=0.5021x + 3.9957 0.894 7 100. 094 2
H « 74 - &% R Jiabingemeiling y=0.5001x + 3.2202 0.976 3 3619. 909

3 HFitHitie

Rhizoctonia solani Kithn 5|38 i) 3 A3 77 374 4
EMET RGBS A, HAEY 2R oE 45
R, HEXERTRET . Iy & Fh

Bk LR K, B RIS SRR I R
BRI 2k 1 2 R 2 2 W 5 T M
SR P BL A R AL T R EHLE, AR
SRR 7 5 P R I B pH 3 1 PR
P AES ~45°C, pH 2.5 ~9.0 KfFFHI K,



824 RO R R R

%24 %

(BAE K BB AETE 8 25 57 o o T il A IR 30
C, fof pH K 5.5, HAEHEIE K 50 °C, 10 min,
TR L 2o v A IR B R 0 S R AR KR A R
JEURE FAESS RR Mk . b VA S B AR T YR
o, X RIS RS BT, X SRR Y AR
RIS AR W, g JBL TR0 P 455 114 3 7 E ) 4L
SR, N TR ATIN T, N T LIS
ffpH T3P AETE, R VYO )z, REAH
g A R R RIS 5, X SRR T BE S XA
TEAETENEANHEIEX, TR MEE
Z—s

B AR A AT SR e A 322
O AL E, AR AR 7 L, H IR
AR, G BB A4 TS A Y Rhizoctonia
solani Kithn 5 FREEEH BN 05 EF A TR Z W 1)
Fusarium oxysporum f. sp. dianthi [ 45 ¥y 2 $pE" |
BB, P T AR A R R] IR AN
AN pH 3 W )T, el A i R T A
25 °C o X LEARL Y A= P 1 30K 7 o i Bt v
WHEETAN EREZ GRS, B2, BEffZE
WAFTE— LAY 22500, WNF A AT SO e 3
pH 2 5.5, Mi&ATASZ iR & i& pH b 6.0,
TN, SEARE B R TGRSR S A AR, T
i 223 O B0 i S AE A BRHE B A, ik sk AE
W M 10 22 551K T B0 D TR I A BE AE TR 1Y
Z0 .

TP SR TS R, SRz,
TETIEPRRAATE 24, MET G, A7 LR
WZAFIEHE & B pgitt, Hik, A0
TR R B IA 25 700 A IE A it 7 i, E AR A
AOISRIL, AT T R4, A BB IR B R B iR
RO AWTITIE XS 5 T2 50 = N e o0, &
P LA 2G50 FR B — 2 A fIAE T, (RAS ]
RN Z A4 B R 22 5 o v KRR R N ST R 22 B T
BYTR 22 R KR B BRI T, R T A

R BT IE RERBERY], KE R AR
J& (50 pg/mL) (HBEBAT B0 IR A, X
TAANT LA R A BB EB7 iR LIV %
EEGUR AT A, LT il
JEBTIR NN I B . AU Y = A 24 5] i 2k
SR 9 TR 2557 a4 A4 T BLg kg . TR
MpiaEd e, A fr T ik—2 H L
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