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Abstract: In order to find out the physiological and biochemical characteristics of Fusarium oxysporum f.
sp. fragariae and analyze its resistant mechanism the comparisons were conducted between the
carbendazim-resistant isolate of F. oxysporum ( ZY-R) and the sensitive isolate ( ZY) on the activity of
phenylalanine ammonia lyase ( PAL) and peroxidase ( POD) and the relative leakage that definite the
physiological biochemical characteristics of ZYR. The results showed that the activity of POD and PAL of
ZY R was higher than those of ZY after treated with double distilled water and carbendazim for 1.5 —24
h and the differences of POD between the two isolates were higher than that of PAL. The PAL activity
increased first and reached the high peak at the 6th hour after treatment and then decreased; while the

activity of POD kept rising and reached the maximum at the 24 th hour with the difference between the
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two isolates reached the maximum and the POD activity of ZY-R was 2. 26 fold as that of ZY at the

concentration of 25 mg/L. Differences were also found in osmolarity between isolate ZY-R and ZY.

Moreover isolate ZY-R could leak more electrolyte than ZY.

Key words: Fusarium oxysporum {f. sp. fragariae; carbendazim; resistance; physiology and biochemistry

characteristics

Fusarium oxysporum f. sp. fragariae
1

o

~ ~ o

( carbendazim MBC)

( peroxidase POD)
( phenylalanine ammonia lyase PAL)

2 POD
PAL B
14 POD  PAL
. Ellis 15
. 16
. 17
(ZYR)
(ZY)
1
1.1
Y
8 ( PDA)
28 C . .
Booth
19 20

21

Fusarium
oxysporum {. sp. fragariae. ZY-R
PDA
50% ~ 60% 3 1
ECs, 45
ECs, 30.258 mg/L 0. 561
mg/L 53.91.
PDA 2 1
8 ECs, 29. 584
mg /L o
:95% ( carbendazim)
( )
3%
1%
o B (
) (
) L- (
) (
); (
); ( EDTA
) o
1 UvV=2201 (
) ; CR22 ( ) LQP-B4
( ) ; DDSH1A
( )
1.2
1.2.1 PDA 28
C 7d 7 mm PDA
10 d o
3.0¢g 25 mL
1.0.5.0.25.0 mg/L
28 C 120 r/min
0.1.5.6.24 h.
5 o
3 5

1.2.2



140

Vol. 13

1.2.2.1 ( PAL)
2.0¢g

. ( PVP)

10.0 mL 0.1 mol/L (pH 8.7
1 x10 77 mol/.  EDTA 20 x10 > mol/L. B~
) 1 x 10* r/min. 4 C
30 min ( )
1.2.2.2 ( POD)
1.2.2.1 10 mL 0.1 mol/L.pH 5.5
( EDTA  B- )

1.2.3 PAL

Souterton =

(pH8.7)2.0mL. 0.5 mL.L—
mol /L) 1.0 mL.
40 C 60 min

(0.02

0.5 mL 6 mol/L
290 nm
((Ady,) 3 . Anso
PAL lh Ay 0.01 1
PAL PAL AAyy, /(h * g) FW
AA,gy X Vy
PAL "W x Vg x0.01 (1)
 AAyy, 4
(g); Vs
(mL) o
1.2.4 POD »
:2.0 mL 0.1 mol/L
(pHS5.8) .1.0 mL 3%
<1.0 mL 0. 05 mol/L 1.0 mL

37 C 15 min

470 nm 30 s
1 6 Ao 0.01

My xV,
T Wx Vi x0.01 xt

D Ay, W
(g)t Ve

POD

(mL)

PDA 28 C 5d
7 mm PDA 28 C

25 mL
0.1.1.0.,10.0.50.0.100. 0 mg/L
28 C (120 r/min)
0.10.20.30.60.90.120.180.240.300.360.

30¢g

420540 min ( )
(3)
3
C -
(%) =——x100 (3)
C
C: ; Cy (0 min)
; C o
1.4
SPSS 13.0
Duncan
2
2.1 PAL
( 1) -
25 mg/L ZYR ZY ZYR 1.5~
24 h  PAL AR
1 5mg/L
PAL
1.5 25 mg/L YR 7Y
PAL 6 h
o PAL
PAL
2.2 POD
( 2) 25 mg/L
ZYR ZY Oh POD
; 1.5~24h ZYR
ZY( P <0.05)
POD
;1 5 mg/L
o 0.1.5 25 mg/L
ZYR ZY POD 0~24h
; 24 h



141

No.2 ZYR
= Z 500
E 300 i 0 mg/L A E 25 mg/L
e [=1}]
£ 250 / 2400
R_F 200 = A300f
=4 150 | =)
=< Z = 200
2 100 23
2 50t Z 100}
< 0 1 1 1 1 ] < 0
= N N L L )
= 0 s 10 15 20 25 % 510 15 20 25
5[] Time/h R~ &) Time/h
—ZY-R 7Y —7VR 7Y
1 (ZYR) (ZY) ( PAL)
Fig. 1 The activity of PAL of ZY-R and ZY strain of F. oxysporum after treatment of carbendazim
= =
E o 40
on 0 mg/L _?:D
H _5 %
R F M3 20
23 A=
o= (ol
£2 R
= X . X . X 8 0 " ! L ! '
3 5 10 15 20 25 < 0 5 10 15 20 25
B o o P
o i+ 1] Time/h Is) 18] Time/h
o A~ : -
o —ZY-R  —ZY TR 2y
2 ZYR 7Y ( POD)
Fig.2 The activity of POD of ZY-R and ZY strain of F. oxysporum after treatment of carbendazim
25 mg/l.  ZYR  POD Y 2.26 2.3
POD ZYR 7Y
POD ( 3)
POD o ZYR
=
. g
S 3 2
5w & % S
g 23
2% 2
£z =
2 — =
2
S hg.n Oin o- s ooy
EEE—~vwom=+wnoer~owoo
= =
— N
[} Time
© 30 50 mg/L.
B 25 ~ 15
5 20 < 10
RE s o8& S
E 210 HL 0
TE S B S
2 0ls .z =10
:d_sl__m::_::_z_::_::: = |5
o oo - -20
= & & a5t
i) Time ) Time
- 7ZY-R —7ZY
3

Fig.3 Change of relative leakage of resistant and sensitive strains of F. oxysporum after treatment

of different concentrations of carbendazim
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