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FRE O OfF B OB Ow HEALT
(1. P IMIBTE 2R M 2, LLPE T 0340005 2. L PG4 Rk 27 B, K4 030801)

WE. ATHENERHR-FEBA Alternaria solani e BEH B RIS R A A L AR ERITH
FFER T HE R TRRARTBA AR ESE TN AERFHRERF, EREN . FRTHRA
A AT BLH B ey O TTAA R A B AR A AL U AR A LA KRR, FREARE S R
PEAAZRK 8.5 mm AL BURA BEW R, FET LA ML (2F0F R FRRF EF B
B e 3T O AR B AL R T 64.17% ~33.49% ;b Bkt & pH EE R E A5 ~9; P4t
AW RERE(25C) RBKR(EHFIE) FPRR(FOHR) XA LT, AR HEHEA
MO RERECE LTI A 25 ~30C, k&R RBRAET T, AP, SR BA#RGREHR RS
B A K Lo MBI ARG REBRR AR, REJRAERADFEOK, LANEHRTER
B AT B B R A UG R S A E TG AR BB B E RIR— R B e R K
v B A B 0 A8 R A TR

KR FHTHRRRE; WA K, E6E,; EHFHE

Fitness and biological characteristics of Alternaria solani with boscalid resistance

Shi Xiaojing' Ren Lu®> Chen Hao' Han Jucai’”

(1. Department of Biology, Xinzhou Normal University, Xinzhou 034000, Shanxi Province, China;
2. College of Agriculture, Shanxi Agricultural University, Taigu 030801, Shanxi Province, China)

Abstract: To assess the resistance risk of Alternaria solani to boscalid, the fitness and biological
characteristics of boscalid-resistant strains were tested by measuring colony diameter or spore germination.
The results showed that the boscalid-resistance of A. solani could be inherited steadily. The mycelial
growth of resistant strains declined, but the sporulation increased significantly. The diameters of disease
lesion of resistant strains were more than 8.5 mm and their pathogenicity also increased obviously. The
toxin production of resistant strains tended to increase, but their spore germinations did not vary
apparently. The control efficacy (64.17% - 33.49% ) of boscalid to resistant strains went down
significantly. The range of optimum pH (5 —9) for resistant strains became wider. The optimum growth
temperature (25°C ), the optimum carbon source (starch and lactose) and the optimum nitrogen source
(peptone) of moderately resistant strains did not change, but the range of optimum growth temperature
(25 -30%C) of highly and very highly resistant strains became wider, and the optimum nutrient of them
changed. The optimum carbon and nitrogen sources of highly resistant strains were lactose and soybean

flour, respectively. The optimum carbon source of very highly resistant strains was starch, and the
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optimum nitrogen sources were peptone and corn flour. Therefore, the boscalid-resistant strains could

survive well in the nature and become the dominant population easily. Thus, more control strategies

should be considered to postpone the development of resistance and prolong the use of boscalid.

Key words: Alternaria solani; boscalid; fitness; biological characteristics

Z& i HLEHR (tomato early blight , tEB) & 3 i 4=
7 b " R T 2 — (AR T 45,2013) , H
R B R B Alternaria solani (Ellis & Mar-
tin) Sorauer, KA (3 ~5 4F) Ml HITCH 5
AV R FH A% T 500 5 B 1y (BB ((FE 4 5, 2001 ) .
SR Y PREE AP AR AR LU, ELIR SR A5 A ) 90 o
AR IR JREI | 2% TR 2 e A R 5 45 1 7 X ( Cha-
erani & Voorrips,2006) . £ tEB BiiG H, WE Bk B i
(boscalid) & JF % A 1) 7 B F ( Pasche et al. ,
2005 ; Pasche & Gudmestad ,2008) . KEEH ) T 5%
VTR 5t St 11 T 790 286 2% T 7R, 3 aod 410 ) B A R I S
TRt % 11 T BEL 1 2L AR N1 (FRAC, 2009 ) 7 iR
KA, BEBETR I 2 2B AT EB By ih I 24 5w
(Horsfield et al. ,2010) ; 73S, WE ik 5 B © A B
SR PR TR TR S 2% T ) ) R A, L R A0 4% e ik
AT —Fpit R BEF ( Gudmestad et al. ,2013)

TRV D TR X W Pt T P () B i JR A v JBE KL
K (FRAC,2009) , {Hi% 24 75 B 45 6 i b 25 S it
PR A SR, I UAR, © A 1 200 J5 0 BE
BER L T HiPE, Yin et al. (2011) &3 19. 1%
JRA %GR TR Botrytis cinerea Xof WE I T8 e £ 7 9T 1 5
Leroch et al. (2011 ) % 22 Wi I 1 7 [5] 48] 25 14 2 &5
G R 2 T X W T T e 119 BB, 2 BB 2006 4
2 2009 FPES R H 2% - F K 26. 7% ; Miyamoto
et al. (2009;2010) &I £ H A 3 2L AR 47 3 b A
48.9% w J\ #& BE W & Corynespora cassiicola Fl1
45.9% B NH K3 B Podosphaera xanthii X} WE B 5
Je B P, S /N0 i) e B2 435 5 T 30 g/ mL
150 wg/mL, 5340, IO HRMPEENE T Alternaria al-
ternata XFWEME R L E r= A Bk, (B He 341K ( Avenot
et al. ,2008) ; Bk JE IR 1 Monilinia fructicola X WE
TR A BBURR R 3 AR AR 1 5 4% (Amiri et al. |
2010) ; A TE LR TE A solani Xof BE T B I 1) 47C
PERFIZ K 16% (Miles et al. ,2013) ; JIK 2K &5 45 95
Didymella bryoniae W1 245 86. 4% XoT WE I &I i 522 55
HLLh 7K (Avenot et al. ,2012), 7EFE L PE4
WE T T Jig () i FHTAE 2010 45 515 8 % 3 (A 3% 45,
2014)  fEAELJS I A E AR HE T ) TR i o il B T
Pt Horb ) 2 0 L A0S E IR 1A e 9 e

HiFk 54. 0% (Shi et al. ,2015) . HHT, &% % 5
FLYZE TR X I O TR R e P A 5 2 B rp T A DU
Sdh R X )51 ( Mallik et al. ,2014 ;Shi et al. ,2015),
T T A B FAE W2 R P A B 5 e/ IRt A
F5E AL BRI 15k A1 1 A R SR i A sk | 4 2t
JZE I TR X IE ok P e 7 A B s 3 A B AR A AR )
SRR 2E 5 L IL VAN BT e Ik 241 e oA iR 2 75 A
JR RS TARERITE 1, B A5 AR IR A R 2= 4
FHASTME IR FRER ALK
1 MR ERF=E
1.1

HER B R . 2012—2013 4E, I % LB
B KIE TR TR 5 A4 3 DX T ) s R R 4R
tEB i a8 R | B0 43 25 3 i R TR, 4°C T IR
TR T NI 22 B E P SC 0 %, AR Mallik
et al. (2014 ) (45 5K 7 it - S8 9o T % I I 1 g 11
PUrE KR 2R ECy, <5 peg/ml B B AR A 88U B
PR(S BHR) ,EC, 7E 5 ~ 20 pg/mL 22 [H] i 1 Bk b
LA R (RM B kE) , ECg, 7E 20 ~ 100 pg/mL 22 i) i)
M A = HURE MR (RH AR ) , ECy, > 100 pg/mL Y
PR A S PLEE (RVH BRE) o ARSE AR , BEAL
PEHL S Ak J93 F1J51 RM Hikk J9 1 J12 . RH FHkk
J11 A1 J7 RVH Hkk X8 1 X14 , X EEFH bR AY EC,, 14
YK 5 0.31,1.00,5.46, 13.66, 27.29 . 99.72
161. 42 F1 164.20 wg/ml, FitEE AT RM, RH
F1 RVH Bk,

BER 2570 ARG 323 . 96. 2% W ik A I (boscalid )
JR 2, B M SRk T A R &, AP S 6K
10 000 wg/mLEE ,4°C FA~-AF, % A, G
PRK R BRI 4% A 2 B 8% 97 W ( potato dextrose,
PD): 4 3 200 g, # % B 20 g, K ER &2
1 000 mL; S48 A 2B IR B #7 5E (potato dextrose
agar,PDA) . PD [t J5 "8I 20 g/L Bl ; BRAY K% 5%
FE: MgSO, - 7H,0 2.5 g FeCl, 0.02 g ,KNO, 10 g,
KH,PO, 5 ¢ JEHE 50 ¢ Biflg 20 g, /K E R 2
1 000 mL 5% i AL 23R 38k 4 Br 4l

1A . SPX BRI Re A A 55 3548, T BT RS AR
]~ s DHG-9140 7Y e P Y 5 XU T8 45, L i RS 7 5K
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B BRI ] XSZ-G Mk Bise , BB # AL A
J73TS-211C RAE AR % , 1 K 5 50 5 AN A il
WA BRA A Webs KR OB EE 0.05 mm) |, W /R I3 &
HITHEWARTAEA A,
1.2 FHi&
1.2.1 #EAFENE

P AR5t A e D A« FH TG TR K s R E
PR IT IR A PDA H, 43 5l il 25 AR BE R 0.1,
0.5.1.5 53 10 wg/mL BEBEE LR & 24855 #
BUPEBERRTE PDA AR, 25°C L4015 55 20 1R,
AR 4 d, RIEHIES 1,510 .15 120 fUR
BHAES5 mm AR B B LA T2 — T ) R 4%
FIAEAS ) 25 700 B 1) 5 247l s, DA A Tl AR R
TCHE/K ) PDA X B, BRI 1 B, AR ES 3
W, 25°C FEEFE S d Ja, 2R FH 57 38 S 4 TR 7%
ELAR, T E Ok A e 5 VA B35 ) 1R 22 A K I ] 36,
R 24550 W B2 Log,, 15 55 TR 22 A= < 30 ) 28 2Z [] 1 5C
R EC,H, M ER 3 K, WLy KMl
F=[1 - (HFEFRE BR - W) /(6 I
W EAR - FIEER) ] x100% .

ARG R PR R B AR I E K 5 mm
Pt BB RR Y TR BB R AE PDA SR B, 25°C B 5% 4
d, MRV EAR TR A KR 25°C NYkELhE R,
R BE R R AR P 22 K5 2 L), K T 22 45 055 % 2 — [+
BT 250 mL =AM, IF A 20 mL JTCHIK, 750 =
D LATE R 4 E0 A0 08, R i BR 50 i e
P, LR, KR TP REE
10°4/mL, B 100 L jf7E M 3% A o, 25°C R85
7% 8 h, BT I G0, BRI AR, K
HE 3 W, BFHER =AM LB/ 5ER S
] x100%

FERERIAE 5 mm YT JEER PR 10 T B2 2
250 mL PD 538 ,25°CHR 1S 30 d,4 )220t
JEUEMRAE 3 000 g F Ly 15 min, B EIEWR, KB, BP
kR, HICEKEHEE R TR 1% 2% 5% |
10% 20% 50% 1 100% 3t 7 AR F R i 5 ad
MR AR EEH 8 3R =0 24 b, LIS ZK I
Skt B AR S HE 25°C N R IR R 4 d I R
RE BRI A ANHI R, ARIEREZRWRE log,o 0
SRl AR 2 (B DGR 3R g & 4] v v B
(ECsoH) , AL 73 B A A e B LU A A PR 1
B, WIHEE 3 WK, Ml EIE = (1 -F%
Ab PR R B R R ) x 100%

R e L HURT B gt R A0 R i, A L

B 1.5 em A MBS BEAT 3R T 7 (TS K ph gk
75% L PEHR 2 min JCREZK e 3 WK 1) o H
TCIREFFE B b o ZE ] AR S BT R R SR L
1M T T 8 % ILJEG 340 55 T e A D 4 AR . 0 S
PUJRE R B 5 mm B RRAE RN R A5 2 )
i, 25°C F EHMRIRE IR 4 d 5, a6
AT EE (mm) KNI 80 1, I EE 3 K,

WE P A e B 800 5 - 6% 5 ~ 6 I n AT AR 4 v
AT R B R 5% (v/v) IRGETR BNIE 3=
TIH#E 1 min, TCRKEVE 3 W, BT, B 250 pg/
mL WE PR TR B ( ol 4 3 00 ) i Tt L BT
i LATER LRI ASTE R R B (K29 50 pl)
PATCHRK AT R Bt R TR 2RIt |, 966 3
mm BT BRI 1) R RS 410 78 28 R A, B 7 b
Bl 1 BRERE, 25°C NIRE 7 d )5, MHERR EAE, 1T
HRHAACR, A ES 3R, IKBEL 2 K, B
BRI = [1 - (AR ELAR - WA ELAR) /(W HR
FGHE AL - FREEAS) | x100%

1.2.2 A4t e

Bead A KR A2 K 5 mm BT 2R A R A T B
HAF PDA AR I, 435 F 5.10.15.20 .25 30C
RKi9%,96 h JFiC s 75 B IR TR A Kl R i
HE 3K,

BiE A K pH I 5E ¥ PDA K5 3RFEAY pH 52>
MiHE45.6.7.8.9.10 F111, B5 mm BT JEEH
(1) TR RS 23 A AR [R) pH 1% PDA -l I, B4
WEPREE 3 R, 25°C K5FE 96 h e, R T 9K EAR
THA TR 224 KR

HeIE B AR SE - DL B A B o Ol JEAS B g
B AN H R RE  ATIAMETER N LR
BRI S R (NH, ), S0, TR R ERr
PREJy BRI e R, N 43 ) S ] T
50 g HEME S BRE AV EL 10 ¢ KNO, A& ¥ 5
mm HT JEETE AR Y R T 5 AN Rl de | 005 19 38 4
RigRdk b 25°C 1535 96 h Je i # 7K B AR, A
KR I EE 3 K,

1.3 HIFESHH

KIS B R H] SPSS 16. 0 B {F #4740 3, %

H Duncan FCHT &2 M 2216001725 7 B 8RR 56

2 BFRE5SH

2.1 EMREFRENEEKRNESE
2.1.1 HHHRGEERT
TETCZ) PDA VMR S 5% 20 AUS B Mt A
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REXBUER AR EC [HAEAR (R 1), RAFI 2550 Pahtbd e sk, Refa e it fl | M LIPS 2 i
TE TR O WEME T JHe 7 AR pU RS, BIME R I % IBOKF

®1 BFRRFAEARBEEERNEEREN

Table 1 Sensitivity of Alternaria solani resistant strains to boscalid in different generations pg/mL
— EC4 (95% CL)
5] N . . N N
o B 551 10 1t 515 1 520 1t
Ist generation 5th generation 10th generation 15th generation 20th generation
J9 (RM) 5.46 6.10 6.46 5.65 5.83
(4.04 ~7.39) (4.91 ~7.58) (3.93 ~10.62) (3.39~9.44) (1.87 ~18.15)
J12 (RM) 13. 66 12.71 14.76 13.82 13.36
(8.44~22.11) (3.49 ~46.24) (6.57 ~33.16) (5.72 ~33.42) (7.00 ~25.47)
JI1 (RH) 27.29 27.53 27.25 29. 14 28.67
(13.16 ~56.56) (9.41-80.59) (10.48 -70.87) (11.73 ~72.40) (11.75 ~69.96)
J7 (RH) 99.72 106. 00 96.92 98. 60 96. 82
(11.41 ~871.34)  (26.67 ~421.34)  (25.94 ~362.09)  (42.73 ~227.54) (27.79 ~337.33)
X8 (RVH) 161. 42 162.73 159. 84 163. 03 158. 00
(40.73 ~661.88)  (76.87 ~344.47)  (47.54 ~537.41)  (58.40 ~455.11) (71.64 ~348.45)
X14 (RVH) 164. 20 167. 30 166. 30 166. 05 165. 67

(51.70 ~504.01)  (60.00 ~466.48)  (67.43 ~410.10)  (53.88 ~511.71) (79.40 ~345.65)
RM: ##i; RH: &#i; RVH: H&#i, RM: Moderate resistance; RH: high resistance; RVH: very high resistance.

2.1.2 i BEGAEKER FRIFRITHLE KEEHA T T,
Bt T AR PO TE A B0 | B 22 Ak KO R A R Y S R bR A b, i E R e E N

(R 2)  hPURRE 19 B AE R BCRACT UK (1.92~2.00) x 10° 4~/mL, B B £ (P <
BR,EZESR R, TR J9 BRI LT hiEE R 0.05) (A Tl LR EH BEL(F2) . FWHT
() AE KR B BT RUR B R (P <0.05) , BRI PEERR ZEEAE ) B B0 (B 7 I i 2 R A
T, T TR BEBE R e A M IS L 22k BB R A R A A

R2 BINRREFE BRERNIES EIEAR R IEB X T BB ARAIBI R
Table 2 Comparison of growth rate, sporulation, spore germination rate, pathogenicity and toxin production of resistant

and sensitive strains of Alternaria solani to boscalid and the control efficacy of boscalid to these strains

— A KA 7oA IR RIY &S FR EC,, B BEBEREPIAL (%)
Strain (mm/h) ( x10°/mL) (%) (%) (mm) Control efficacy
Growth rate Sporulation Germination rate ECs, of toxin Pathogenicity of boscalid
J93 (S) 0.23+0.02a 0.93x0.17b 43.19+4.24 a  40.11 £21.71 a 5.75+0.35c¢ 94.12+0.46 a
J51 (S) 0.23£0.01 a
J9 (RM) 0.19+£0.03ab 1.96+0.62 a 48.57 £4.57 a 2.95+0.60b 9.50+0.71b 64.17+1.70 b
J12 (RM) 0.16 £0.03 b
JI1 (RH) 0.16£0.03b 1.92+0.91 a 48.02£10.72 a 13.36+2.26 ab 8.50+0.71' b 52.38 £0.46 ¢
J7 (RH) 0.15 +£0.03 be
X14 (RVH) 0.14£0.06 ¢ 2.00+0.73 a 56.84 £13.26 a 2.58+0.03 b 11.25+1.77a 33.49+1.18d
X8 (RVH) 0.14 £0.06 ¢

S: U RM: "¥i; RH: &4i; RVH: W&, #HEdE M E8 « bri 2. RIFVEEEE A R FHE2 /R4 Duncan FCHT
EMETERIIGTE P <0.05 K25 B3, S: Sensitive; RM: moderate resistance; RH: high resistance; RVH: very high resist-
ance. Data are mean + SD. Different letters in the same column indicate significant difference at P <0. 05 level by Duncan’ s new mul-

tiple range test.

2.1.3 R BREAKRGFHEERERA 2.58% , ;=7 i i 35 T HUSCRE BR (40.11% , P <
L RS PR MR EE R BC, o 2.95% F1 0.05) ; M @i AR WA T 268 (P >0.05) ,{H
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H- g A B sR i &3, W Bk R 0095 35
HAZIA 8.5 mm LLL B J1 IR (P <0.05,%
2),
2.1.4 STELE XTI B AR 8 B Ak

WE T PRT g XoF 50 JB TR AR 17 )7 %55 RT3k 94, 129% , T
X H TR R R A B A8 B 2 64 17% Fi1 52.38%
RS BT R B B R 2 R4 33.49% (£ 2), #
Y25 i 92 0 TR IE 19 T e 7 AR B bE e, i 2 R 1
Bk ss w2 N R I Hpurksing , B ok,

2.2 BEmMRRFENEREENEDFSNE
2.2.1 # REBKGRELAKEBE
TEARRNR BT BUSA P R MR E 25°C Iy A
KRR E(P<0.05), %%ﬁ%ﬂ*&%f@ﬂ% 25 ~
0CHAKHERE S TFHERE(P<0.05,3F
3) o RUIHUR L = BRI PR R Y SR 2R
KARE 9 A 25 .25 25 ~ 30 125 ~30°C ; Bl & &
Tt TR X I T AT e e 1 1 4 v il 2B IR R
PIFE A BTk

R3 BENEMPEFREAINEERERERNII

Table 3 Effects of temperature on mycelium growth rates of resistant and sensitive strains of Alternaria solani to boscalid

mm/h

W (C) S Itk RM Btk RH Tt RVH Tk
Temperature S strain RM strain RH strain RVH strain

5 0.03+£0.01 e 0.03+0.01d 0.03+0.01 e 0.02 +0.00 d

10 0.06 +£0.01 d 0.05+0.01 d 0.06 +0.01 d 0.04 £0.01 d

15 0.11 +£0.01 ¢ 0.10+0.01 ¢ 0.08 +0.01 ¢ 0.08 +0.01 ¢

20 0.18 £0.04 b 0.16 £0.01 b 0.15+0.01 b 0.15+0.02 b

25 0.24 £0.01 a 0.20 +0.00 a 0.17+0.02 a 0.20+0.04 a

30 0.18 £0.04 b 0.17£0.03 b 0.18+0.02 a 0.19+0.02 a
S: fUE; RM: HHt; RH: #0; RVH: Smdt, RPN IIR0 « b2z o [ 5B 5 AN R 76178 28 Duncan [T

EMEFRIAE P <0.05 KFE2ZEHF B E, S: Sensitive; RM; moderate resistance; RH: high resistance; RVH: very high resist-

ance. Data are mean + SD. Different letters in the same column indicate significant difference at P <0. 05 level by Duncan’ s new mul-

tiple range test.

2.2.2 4 Ak RE A K pH

IR T RS T B E pH K 4 ~ 11 J5
PIASREA: K EAE R R SR 2 P T , T 2 A
23— E I (3 4) , BURBHR O BGE 4 K pH

*4 pH W EMBRFAD

H 6 ~8, MPLIERE KA R A K pH N 5 ~9(P <
0.05,3%4) . F I M- FF- B2 TR RS I 15 TR i ™ A= 47
PeJe Ol AR K pH A P, Jl F AR 5

ERE R R R0

Table 4 Effects of pH on mycelium growth rates of resistant and sensitive strains of Alternaria solani to boscalid mm/h

S Wtk RM T RH Btk RVH & #k
pH S strain RM strain RH strain RVH strain
4 0.18 £0.04 ¢ 0.20+0.01 ¢ 0.14 £0.01 e 0.21 £0.05 d
5 0.21 +0.00 b 0.23 +£0. 02 abc 0.18 £0. 01 abed 0.22 +0. 03 abe
6 0.22 +£0.01 ab 0.25+0.02 a 0.19 +£0.01 ab 0.23+£0.03 a
7 0.23+0.03 a 0.24 £0.01 ab 0.20+0.02 a 0.23 £0.01 ab
8 0.23+0.02 a 0.23 +0.01 abc 0.18 +0. 02 abc 0.22 +0. 03 abc
9 0.19+0.04 ¢ 0.22 +£0. 01 abe 0.17 £0. 02 bed 0.21 0. 02 bed
10 0.18+0.03 ¢ 0.22 +£0.02 be 0.16 £0. 02 cde 0.21 £0.02 cd
11 0.18 £0.03 ¢ 0.22 +0.03 be 0.15 +0.01 de 0.21 £0.02 cd

S: MU, RM: HHt; RH: #i; RVH: T, RPN I8« bifE

EW BRI P<0.05 K FEZH B3, S: Sensitive;

RM: moderate resistance;

[RIZEHE 5 A R A 7R £ Duncan FOBT

RH: high resistance; RVH: very high resist-

ance. Data are mean + SD. Different letters in the same column indicate significant difference at P <0. 05 level by Duncan’ s new mul-

tiple range test.
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2.2.3 L ARBEKRYRESR R

e LRI DA PR AR A AN TR B | VIR ) 8 3R ik
AR R AR (P <0.05,%5) , BURAHHT
R R P R B YR A T A0 RN LB, Fhcad TR R 2
PR DL DA ) SR e LR 9 0 R FLBE RN R K s A =

PUTR PR A foc i B 08 8 E A, o a8 Ry T Kb 2
FR . TR BRI ol i U5 SR B bR — A, R
F R 0 R TR = B0 R PR A o g | IR U A
A TR, R AT RN I B R Y A
Ja  XPETRIESRA T — R,

R5 BEMRRFEN BEREARKR RRELHNELZERER

Table 5 Mycelial growth rates of resistant and sensitive strains of Alternaria solani to boscalid on carbon and nitrogen sources

mm/h
e VAR S Btk RM Btk RH P& RVH Hitk
Carbon or nitrogen source S strain RM strain RH strain RVH strain
3l H# P Mannitol 0.12+0.02 b 0.10£0.03 b 0.09 +0.01 b 0.11+0.02 ¢
Carbon A Glucose 0.13+0.02 b 0.10 +0.04 b 0.07 +0.01 ¢ 0.11 +0. 02 be
e FLUBE Lactose 0.15+0.01 a 0.11 +0.03 ab 0.12 +0.04 a 0.12+0.01 b
HERE Sucrose 0.13+0.02 b 0.10 +0.03 b 0.09 +0.02 b 0.12 +0. 01 be
R =M Glycerol 0.10 +0.03 ¢ 0.09 +0.04 b 0.06 +0.01 ¢ 0.08 +0.01 d
JEHS Starch 0.17 £0.01 a 0.13+0.04 a 0.11+0.01 b 0.14 +0.02 a
R % 1 Peptone 0.21+0.03 a 0.16 +0.02 a 0.12+0.02 b 0.20 +0.04 a
Nitrogen  KNO, 0.13 +0.02 ¢ 0.10+0.03 b 0.09 +0.02 ¢ 0.12 +0.01 ¢
M (Nmy) , S0, 0.09£0.02 d 0.07 £0.04 ¢ 0.05 +0.01 d 0.06 £0.01 d
T KM Corn flour 0.18 +0.03 b 0.11+0.03 b 0.10 +0.02 ¢ 0.21 +0.04 a
K G4 Soybean flour 0.15 +0. 06 be 0.11+0.01 b 0.13+0.01 a 0.18 +0.02 b
JRZ Urea 0.04 +0.02 e 0.03+0.01d 0.03 +0.01 e 0.02 +0.01 e

S: U, RM: HHt; RH: #¥T; RVH: $REdt, KPR - I80 « b2z [R50 B J5 AR 7 8E KR 28 Duncan FOHT
EWMZIERITE P <0.05 /K225 B3, S: Sensitive; RM: moderate resistance; RH: high resistance; RVH: very high resist-

ance. Data are mean + SD. Different letters in the same column indicate significant difference at P <0. 05 level by Duncan’ s new mul-

tiple range test.

3 it

o S RN 24 50 P AR Bt e T2 M R BE A
e % 8 25 Jo AR, D A B PO R AR 0 &
AT 2 IR A 50 5 SR D IE T R I AR e e
Hbtteaefa @ BMe Tk, X — 45 R Y5 Avenot &
Michailides (2007 ) % T S5 BEJEE i B4 e Tt B 1 T
RIBALRE PR IE AR — 2, X R Z R I
JEE iR TR X I Tt P P 1 7 A S B T L PN e Y B
S YMIURTETC 2 ) kR T RIHARE , O X
Figt i 52722 AN AE IR R 9 77 RCh T HetE iR m A
PR R R E R R

PUME R R 1938 G B2 SR PN B XU (Y A di 2
HIZEL( Ziogas et al. ,2005) . Pribr=k )G, &
A JBE R A 7R Al T 5 M 5 TR AR A FH [R] 7 BN
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