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K B 7 B SR E BUR 1 RAR R ARG R RN
I, 1 B

AR A BRSBTS B, B 1650201

WE: KRR AR T RE § SRR F BRAEMRZ R B -B 2 (Vicia faba) AR 69/E AALE], Bl AT48 =& 24k
R ML f E R AR A AR, R ERNBRERAARL T RFERWAKEO. 50, 100, 200
mg-L )4k 32 2t K 564k 7] B (Fusarium oxysporum f. sp. fabae, FOF) A K FaZ 5m /) 4435061, KR KIS R R T K
FRAEMNBRIYGAER. HERLE. REAARELSEFHIRT ARG A, AR EHELEALRE IR Z
R T, SRR, RFERRREALEAN R 2 WA RYH R G474, B REAS, 7
FIA AR R, RFRMPEREE IR SHERLAERRITIRL RERJHRAE AT AL EHF T
B RERGRIHRT A A T B4, BN, A0 B3t & AR A B B 2 G b HE S An dm AR 4R S M) 4
IR, REARTBRE R G RIHRT AR ), BIRF AR LMK, B RBRARARTIREL, AT
R RI0Uk A ORIV mE T R EFREFHRE.

KGR KT, REAMER, KR 8, w0 IRl R Mk

bEE LM, BEAE., B
— VM SR R T B AR H e,
AR D0 AR 2 ) MR B AN W 32 v, 3 L R0k
ATRELR R PR = i 22 AR BT BRI B
J(EEAHIESE2016). 72 E.(Vicia faba)se 5} |- B %
W ZRHEY, 76 E AR5 D7 sEt2 1004E,
EE It FEGRE IR, BrrERE2
Ko mHaPERKNETE7X, &DMET
BUR TR E 30 hm> L b, 5 4 % 0 3% fh
HRARI1/3 764G, FEA B 116 B B A Fii (1Y 27 ik &
2007). 7w 2SI EEY, (5 TR
FOg D, NHLTP & AW g, n b b o B IR SR
TR, T X & SRR S B 2 E
R, ZIRTEMEE. HA, HESEZRSARIE
(FH1252016a).

IR ] e T AR EBUAE, R
HeEF R, £ LT FEWAAER, HARIRAE 1)
RETE T3 P A7 TG K ), X o T AR P s B K
MG g, e E 2 T &G R R
(#H12£2016a).

B EEHS AR ENREBGEDITN
KR (WuiE2008b). IT4FERIIHEFLLE REH, L2
K5 51k | EAE R EY — B 5 5 it Ae 0
P A T 5 B AR FE RS (Wud2008a) . N 2 (Panax
ginseng) AR H BV IR HIR BRI (L3t A 255

Jg 9 T T 22 AR KN A1 R, AT 2 2 I NS4
JEIR 1R 4428 B 1#8252016) . 15 )(Citrullus lanatus)
HEAE B B B BRI AR 3 T U TR, =00 1R A
(Ren%52016). H EE4 5 1) 35 N (Cucumis sativas)
IR AR, 524 ZRNEEEILEER, B
PRI AR T, S AR R RS AR 1) B R (Ye
552004), wEAAKSE L ARERK. WE
WA AR AR 2 WA RV AR 73 ik 55 07 =X m) A B R T
HIAC IR T A2 51 S AR ) X R A, B0
JREPEAE K, FHBRGAEKAR. RIFMILT:
FIEE KRR Z — (B %2017). MRV 2R
SEFRENWERBEYR, £ GRS EENE
YErb 9y e BEE A O, ol v 3 8k Tk
BERG 5 P R (EHAE2016a).  H ATA KEyRR K
H B4 o (e 2k A% 5 5 R AR L BEBIE 9 32 24
THEVMIFOWREEAK LR R R
VX ZR ST S R s (Wus2015; 25 H 1H455
2016; Zhou%52012), 1M 5% H B34 5T W18 0095 J5 B
B 11 K5 EAE BRI RN S B
AR R ZHLAE i A H (AR kI 2 SOEAR IS
TAER ZE R E . PR RIS, R

ks 2019-08-26  f&E  2019-11-14
= EEKBARRIEEES(31860596F131560586).
* JHAMERH (dongyanyx@163.com).
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SLEAR LIRS B TR R (GE #1552016a),
GROSIW &Rl RINE G NER N IR e
R PE A Z AR, OB E MRV 2 AR, At 3%
Tl A P T IR 229 1) R AR (REHE 45 2016b)
(ENSR RSP SES = 1SR/l BERU R ER AR R 10}
Wi 34 e R WLARGE o JE T DLW FUIEA, ASH FTiE
MR TN R R (i S A R I 21 5 R,
HLAE 3 i) & SR I /R 4R IR 1 3 Iy 2 _E 71
#), WHRAFR R TR & G E (RS
WAL AR ) EDBUR I, &R SR AR
BRI SUURR R I 4 1 ) 2 R T de
(o RS AL, [ B E B0 - A A R -
JR ARG 1 2 18] AR, #a7n 2 GOEAF B #8
J I FALEE Je A SE AR BRI B P 1

1 APRS%

1.1 RIE AT ANt =

PRI T-20184F10~12 H 7F 2 7 ANl K 2% B R
EIRE S Bl = R AT
1.2 RXIeArR

I I B AR AR ) B T (Fusarium
oxysporum schlecht. f. sp. fabae Yu et Fang, FOF),
B AR S 56 8 78 I AE LI IRk IR R A7 . T
PDA-HR F%3%, T28°CHsaasahEIR G727 d)E,
FPD A b 1 9 18 8k T B 1R V& FH G R K b,
Z4)Z 20 A0 ik SRR AR T T IR R R UK FE N < 1x10°
cfumL ' {7 T B3

R 7S T (Vicia faba L)W T Z 8 4R EHE
B, m il 89-147"

PDAR;FR5E: Th4438000 gL', H&H#20 gL\
BifE20 g L', 2K L.

Hoagland’& 75 #(: CaCl,-6H,0 1.5 g-L"'. KNO,
0.51 g'L"'. MgSO,7H,0 0.49 g-L"'. KH,PO, 0.14
gL', H;BO;2.86 g'L'. MnCl-4H,0 1.81 g-L".
ZnS0,-7H,0 0.22 g-L"'. CuSO,-5H,0 0.08 g-L".
(NH,);Mo,0,,-4H,0 0.09 g-L"'. Fe-EDTA 2 g-L",
ZRIEKI L,
1.3 R+ 53LhE

7 R W PUAS A EE IR FE (0. 50, 100, 200
mg-L"), PLO mg-L" Ayt &b B (i FH] 25 & () Hoag-

land’E IR E), B4R ES, HiT164,
AEOR A H; 24 KBS B

ik R /N—3%, PR se B T TR, FH10%
[FIH,0,i2 130 min, FFH K& F/KER T, BT
25°CIEIR I 746 & 2F J5 # Fh /£ Hoagland '8 77
REN LW AR RRTR. fFREHKE4~6
FEIE, KA - EGYHBENEA2 L
VAWI(1.5 L Hoagland® F21+500 mL 4 H VA )
7R A AT KSR . FER R AL BE2 dfS, 425 mL
WPE N 1x10° cfu-mL™ (¥4 4k ) 1 1 7 B V7 70
NZE . B o8 68 TR 2K F IRV WL,
LIS IR
1.4 $EFRNE
141 BEEHEEKNEMHERPE

EEY W FA40 df5, BNEERIKRKHA—
BREARD A BRI ORI e B
s ERK M E. RTE.

B4 A TR SRR, A E
3R, $LS5Y 5 Fbn e AT A 2005 T 2
SRR ZE A 1 TR B (RE#552010)

R R (Yo)=(CR IR AR K VA 2 Ak £ <100,

T3 17 T 2= Z (% DR PR O AH BL B )/ (B i
B < B B FEED]% 100,
142 RBFINERHRLEK, TRENBATFHEL
FHNE

1E 1/APD A F7 55 23 il NS [R19 B 117 2 HR
20, 50, 100, 200 mg-L™"), 5\ Ei4%48.5 cmF
WA .. FHE0.9 emf 4T FL 847 B4 K — 5.
BRIk B R ¥ 5 I S S S TR Bl U TR B D R 2P
B ALy, 28°CHEFR6 d, 1F S 6 R KA+ 758 Skl
BHEEBEEIDN, BANCHEEZIR, REBCTY
{E(FEHiZE2016a). FHIEPDANAR FH5FRT A2
W B VR WK VE T, 422 A iU T
HRRE IR E <1x10° cfumL ' [T 753, 574k
BAR0.1 mLAL T2, 28°CHE %3 dJF it 34 F A A
WA, AT ESIRE T s, A3 IRE
HORSCIES2010) . =l e 2 B SCHESE(2010)
(1) 77 1 7E Bilay s$5 77 5 51 43 I\ 2K H R R34 &)
TR, & AEFAY HIHEF0.1 mL )4 ] T B,
28°CHRE W 157:3 d (120 rmin™) /5 TPDAF R B
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WA, 28°CHEFR2 d, 1035 B VA B A e i A 1 7%
T E.
1.4.3 R7A%RTIH AR EE P& ARG S 5N E

FE VA P ) % A A BRI TR IR N 1%
5 FIRVICRIR . 485 IErEeh . &)
il & el EE IR A . #4125 mL RS IR A I 100
mLEE b, R E A9 mmBEE k7 @B, IELE
28°C. 200 r-min P85 957 d. BEE 5%
LA 789%gBS.0210 min, HY &, LN
0.45 pum ¥ BEREIE 8, 79 30 i P8 R R R B 1A VR, K
HARAEAEACC T A

DNSR 7l & FREL3,5- i3 /K IR 3.15 g
(b4, k500 mL, FiE$ES s, KB IN#E45°C,
P HEFFMA100 mLI‘10.2 g-mL ™ S 8L BNIA R 2 V%
WIERGEW . AL gl ATREFFEN. 2.5 ¢RI
2.5 g /K WHEREY. IIA300 mL/KZkELE45°C R
T, AN W4 3 2 8 ) 24 i 8 AV AR IS 5
POAHEEE, EFE1 L. EiE NS do

R J700 € (B A S52011): 1% R
W (0.1 mol-L™, pH=4.6 & 22 i B 1)) 1.9
mL, FE§0.1 mL, 40°C/K¥E{RiR30 minj5, S7E]
HJIADNSIAGI1.5 mL, &35 min, BUH A1, FHZ
PR FEREZ230 mL, 500 nmil 52 A W 6
PR3N E ST, BOPFSAME . TNETE B8 SN
RO AE AL pmol - FUE I R P 5 B =

LR RS ) E (B 552011): 2 HU mL
FHBGR, IONT mLATR R -Fr A BR A2 11, TN
1 mLJEPI(FRENO.1 g4F4E F A% T-10 mL pH 5.0
[¥150 mmol L™ FHI& BR-H7T 15 RRANZE I ), 7E50°C
N HEFA#30 min, fIA1.5 mL 3,5-DNS, J#7K#5 min,
B S 23K A 1, #2540 nmAb il 5E VA IO
B, A EBANE S, BCFIE . TN A7 58
SORARS AR L wmol ] 5l 7 R

VER B 700 E (B R AE2011): 1% n]iE M
JER(H0.1 mol-L', pH=4.6/11 B R 22 i 1)) 1.9
mL, fHEF#0.1 mL, 50°C/K¥#H %30 minj5, SZE]
JEADNSIAFI1.5 mL, &35 min, B A1, HZ
PR BEE30 mL, 500 nmil & VA O B,
ANEFEIANE A, BOPFHME . TNETE BAL 8 XN
Y BRAE R wmol ] 5K AT 7 A

I EE PRI E (FRER IR 552019): 761 mLES £
(%) N1 mLAL B, 7£40°C, pH=T7¥1%%
4R KON 10 min5 N2 mL=%{ Z.}#(0.4 mol-L™")
2k, TE680 nmAb I 2 R RO, A4k
H3ANEL, BCUFHME. VBRSO E OB
BROK RIS R A ngl IR 2 .

1.4.4 SRTIEFH R EEFUNE

77 53 77 5 5% I 0 B Richard i #3577 B 10 7
(%R$E2007). K5125 mLEFFRIEEIAN250 mL= i,
PP EAR9 mm )7 AR, BRES Fr, FE1E28°C,
180 rmin” BRI R 1E9%15 do U FRIR2 795%g
2010 minj5, B EIEH, £ HFLE80.45 pmfE
JE 98, B ISR S, AN 4 LT,
E %2 min, T BCEDTE30 min, KA L
FHTEL 789%gE 0> 10 min, T-40°CTHEH_Fik, &
BT TS5 mL AR g R, 75269 nmill 2
W GRS, SRR EEEE R 3R, BCPH41H .

145 BEKRRZSEFNEMBIRBRITRALE.
U

BE A0 d5, B EERIRKHA -
A SRR R 5T 2 AR TR . R ER
BRI e K 25 (2004) (5 3 2 R .
5T G € R R i B0, 4% 155 (2013) 1 77 il
VEIR AAEY] R, MUK DI R N = 2R it s 7y
R, MLl [A] 35125920 ming 7E 67K L BEANT5 %P5
FWioKS minfE, B RAKBEAT G T AR
AN HE G 5~10 min, FKEHRAKMEE, BN
60°CHE 46 A #5 T, N - 253 W3S min, f# F o
IR P, A IE B A5 (Nikon Eclipse E100)
WO 6 T WEE, Il Tmage-pro plus 6.0/ i
ITRIMIERITHT
1.4.6 B ETESRHIFEFIYIER

TR FRA0 dfF, BB R3RKA S &
SRR, FEEMRIN1~2 e kb HURE, BUREK FEZ)5 mm,
R I, =R TBCE2 h, [ N4°CUKFE. 0.1
mol- L™ B R 22 R (pH=7.4) I HE3 1, B 15 min,
1% ERFRF10.1 mol-L B FR2E i PBS (pH=7.4)%
M ES hE Wik . {8 FHEpon 81244 g (034, HivHE )
JrWl(Leica UC 7yt AT V1, BEATANET UGS (8, =R
TR G, &S BT AL HT 7700)0%2 .
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1.5 #iEaLiE

KHIWPS (2019) 14k B 46 % 4, SPSS
(20.0)Z it B xR I Bt 2 AT 5 Z by, F
& 72 E(LSD)YRL 6 %% Ab B IR ) 22 5 B 25 4k

2 SLUGEER

2.1 FRABRAENESHEERMEEHRLERN
SN
2.1.1 FRRLENEIHEHE KON

B 2K R AL PR FE T v, REAE I
E- QNS /N L o SN o N 7 /I w1 B A

A KB B FFR(P<0.05) (R1IAED. 5
0 mg- LM EL, 50, 10081200 mg-L™" 2 HI i b ¥
g7 B 2 PRSI S #019.00% . 22.22%
35.00%, ¥ FEAK25.41%; 35 BRACH BT =
45.35%. 56.04%7F174.65%, V-1 [41%58.68%; &%
FEACAR 2T H45.86%. 55.88%741180.73%, ~F- I [4
1i£60.82%; 100, 200 mg-L™ 2 HI 5 &b 3 i 3% AT
Y K FE15.75%F128.08%, V-3 FE1IK
21.98%; i 2 PRAR AN Bk =124.51%135.55%, “T-1)
FEAK30.03%; o3& PEARL) 1 EAMRKS51.57%M
56.50%, “F-34) [4AK54.04%, 50 mg L™ 7 FH R 0T f Kk

R N[V L 2 R R AL B 0) 2 .40y v A K FR R

Table 1 Effects of benzoic acid at different concentrations on the growth parameters of faba bean seedling

B 2 AL TR /mg L
Ei=2n
0 50 100 200
BRRIH 3 18.001.00° 14.67+2.31° 14.00+1.00° 11.67+2.08°
R K /em 7.40+0.85° 7.20+0.50° 5.67+2.15" 4.70+0.75"
K58 /em 4.87+0.15 4.30+0.53" 4.10+0.35™ 3.50:£0.53¢
PR /em 34.13+1.23" 31.47+1.06° 25.77+1.10° 22.0043.12°
FARK/em 24.37+3.80° 18.70+4.00™ 11.80+4.57° 10.60+1.77°
i b E /g 3.3740.22° 1.84+0.45" 1.48+0.13" 0.85+0.30°
WTHE/g 1.73+0.22° 0.94+0.24° 0.76+0.30° 0.33£0.12°
R et bt 0.52+0.10" 0.51+0.12" 0.51+0.15" 0.39+0.02°

AT BUELIS A RN R RN 2257 180.05 8. 25 7K1

0 mg-L! 50 mg-L!

100 mg-L™!

200 mg-L!

P12 R AN [ VR P AL B0 i 52 4 v A K R

Fig.1 Effects of benzoic acid at different concentrations on the growth parameters of faba bean seedling

0. 50 100 200 mg-L' %R FRRKE, EI7RI9[A .
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58 kA AR KIS T 50 . 200 mg L2k
P b 3 05 35 [ (G50 o K 36.49%, 50 mg- L™
100 mg L AbHEX i KK T8 B35 5o . I
FH R Ach B 6 i 0 4 AR K AN RIRE R o, LAk
HRYR b, TR RA KA ™, K LR
B E, b b3 AE K 52 3™ 5 (A0, 5200 mg Lk
FEACERRT, MR R R B AR R, Hh A AR A KA
55, Z2RIIEELD.
2.12 FRRBRAENEITHERLENZMN

4% F R Kb 3 %o A KA 29 R0 e RN 1 HR 2L
(520 a1 2-AFNB AT s o il b B R BE (1) 92 =, A
ZR R R S Fe B N, 200 mg L AbFE
TRBHEFFIEREOE R RS . 50 mg LAHLL,
50. 100, 200 mg-L 2 R AL FE5) i) i 2 32 e A
EIRRIFH3.0. 4.7F5.0105, 55452 =0 18 5
5.0, 16.6F126.0f% . FBIR FHR e B2 e gt 1
A TR R A, HLRE AR B R 3G N, Al I fE
FEREEINE.

A 1201

100F % =
b

80

60

AR

40t

20+ ¢

L]

0 50 100 200
KRR AL B IR ¥ /mg L

2.2 FERBRIRBABIIERELEK, =HREMM
FHEAHIF 00

2 TR AN [0 34 b T 147 6F 4 0 T (0 T
B AKER, BT AREG BEY
M (P<0.05) (#2). 50 mg- LAk, 50, 100£1200
gL 25 A A 1 5 0 | R P e ) R A A K T
#19.65%. 23.14%F122.71%, “F-¥40#121.83%.
50 mg- LM, 50, 10081200 mg- L™ ¥ /5 1) 4 B
i Ao B ot R FH0 9 ) B 7 TR R R T R R R
O HEAE T o 2 I 28 FR TR i SR A ) 1 1 22 11
A, (R A2 B A R P A K T
2.3 FERRALIE IS SRR T B B A T SRR
2.3.1 ZRERERAL IR S TR R T TR 40 i 40 P B P AR
B SE M RIS N

R Xt A TRL R ) T 4l 4 A A S
(10 5 e G I3 RN 4 T 7 o i 2R R Ak B P 1S
SR i3 Tl R AT ¢ 2% T S M 38 1B 55 1 N (P<0.05), 7
200 mg L™K B N ik B i i fEH (EI3-AFIB) . 50

B 100 a
1
80+
b
ﬁ 60} _}
#r
B 40
C
20} m
d
0 |t |
0 50 100 200
I R AL FRIR & /mg- L

B2 8 F R AN [ R B Ak B e A 200 RO R (A) AT 15 1 2 (B) A 2 i
Fig.2 Effects of benzoic acid at different concentrations on incidence (A) and index (B) of Fusarium wilt

FETE LA A /NG 5 BEROR 72 57 120,05 5 2 KT, E3~6 M8 o

K2 FRANFIR FE AL BN SR Al ) T B VR ELAR P FRE AN T A R

Table 2 Effects of benzoic acid at different concentrations on mycelium growth, sporulation and spore germination of FOF

T B R AL B R S5 /mg L V& H A% /em W 224 KR /em-d ! P2 E/x10° cfu-mL”! T A KR %
0 7.63+0.29" 1.27+0.29* 0 0°
50 6.13+0.15" 1.02+0.15° 1.96+0.93° 59.15+2.89"
100 5.87+0.40° 0.98+0.40° 2.75+1.53° 59.15+2.38"
200 5.90+0.36" 0.98+0.36° 10.00+0.00" 60.60+1.71°

[ FVEAR G A [ AN G - B R OR 22 5:350.05 3 KPP
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A 0.18F

0.16

0.14f e a
e Ir

0.12F

0.10-

0.081
0.06

R & P/U-mL" - min™!

0.04
0.02}

0 50 100 200
I F R AL HR I B /mg L

B  sop
a
E 40+ a a }‘
E
E 30F
%
& 20¢
b b
& 10t I_}I
0
0 50 100 200
I F R AL HR I B /mg L

P34 R AN [ FEE A B 0] A 9 7 T A SR () AN 21 24 2K RS 125 (B) 4 5 )

Fig.3 Effects of benzoic acid at different concentrations on activities of pectinase (A) and cellulase (B) secreted by FOF

A s5-
a
B8
- 4t
g b
.E ——
2 3f
#
i
LI
il
s
0 0 50 100 200
7K R AL IR /mg - L

B o070
0.6 =
0.5-
0.4
0.31 ¢

0.2

d
01t I'I‘I
0
0 50 100 200

K B RR AL FRYR B /mg L

YEN S t/umol-min!

Bel4 28 H R AN [R) AR JE2 A TGS S AR T T 3 A 2 11 TR (A) R 493 TR0 1 (B 1R 5 )
Fig.4 Effects of benzoic acid at different concentrations on activities of proteinase (A) and
amylase (B) secreted by FOF

mg- LA, 50, 100, 200 mg-L™ 2% HI ik kb BE 5 35
TR R B S 14:36.82% . 38.94%H1150.32%, T
B N42.03%; 225 N4t 4k KBS 2.4 2.7F13.2
i, V538 n2.84%, 32 BH K FH RN 41 4k 2 B TR 1)
AR K T SRl

I 2% FH A A PS5 386 T, B TR R A B
P45 535 8 i (P<0.05) (El4-AFIB). 50 mg- L'
kb, 50, 100, 200 mg-L" % H g Ab ¥4 2% 1 il i7% 1
BEWN2.0. 5.4F07.165, TR IN4.84%; IR
FifE i 1k 3.3, LOFN3. 4%, Py n2.014%,
H.50. 100, 200 mg-L"AbFH alik £ B % %= F.
B 2R R R Pl 0 302 25 {0 0 20 i ) A7 43 A B v v 1k
{10 2 1l ey g, G R R R XS R N
(e 5 T Ve .

2.3.2 KEPEALIEN SRR T E - SR

It 2% P I A R B2 T v, SR AR T B AR
it 2= % (fusaric acid, FA) & &2 & H 0(P<0.05) (&
5). 50 mg-L'#LL, 50, 100, 200 mg L7 FF g
AE TR SR MFA S 83.9. 6.3F19.96%, ~F-¥3
hn6.74%, H50. 100, 200 mg- L' 4b a3k 3] & 3
ZE5r. RARFRRAILIE TG w75, BHAE
200 mg L™k B N ik B e i -
2.4 FERRAIEETIRABLEMINMERNZ N
24.1 FHRBRLENESRAKRKRZS SRR
B AR B S0

AR AT YA S RE () RSy 22—,
ST ) AS R A HRAR A AN R B 1 s R 2
R EmERAANAR T EAIEWOEH TR, 50
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350
300} _i_
250+
200}

150F c

FA& &/mg-L!

100+

50

d
o1
0

50 100 200
7% R AL 19K 5 /mg- L

S 2K R AN [ 9R F Adb 3 o 60 8 70 T 7 5 14 5
Fig.5 Effects of benzoic acid at different concentrations on
content of mycotoxin produced by FOF

0.35¢ A
0.301

a
0.25r —F

0.201 {_ b

0.15F

AJfi & & &/mg L

0.10F

0.05F

0 L1
0 50 100 200

7% R AL YR 5 /mg- L
K6 4 R AN [RIIR B AR B 2 AR AR AR TR &5 B i
Fig.6 Effects of benzoic acid at different concentrations on

lignin content in faba bean roots

mg-LH L, 7ES0R1100 mg-L' % FRRAL BV [ F, 2
TRARNRE S BB ZEHMN31.53%F152.29%,

200 pm

200 pm

{H200 mg- L™ 2 F R AL BELAH A S & 20 B R B
FUIBE R IR A BIR E I, KRR G EOAE
LA I 5 B a3

TN IEE 2 AN A R ZR B iy, B AR
R, AT AR TS, PR N IR 2t IE G AR &5
— R RLR A AN AR T, kR ) R
YL B (E A 5552016). 4 HRRALFE X 2 GAR &
IR SR R S an B 7RIS BT s . 50 mg LA
bl 2% FH R Ak B 2 AR R H IR 22 1 IR OIS 5t e
R, HBE AR R 3G I, 19 G TR AR S 3 S s
/Bo 50 mg LA EL, 50 mg- LR B A 2K B R AL B
N, DR BT B R 8 2 (7)), fE AL AR,
JIRJR JTUAR S5 25 189 1196.17% (F&18); 100 mg- L™k & kb
R, /> gH M BER AR, AR DTAR R D (B17); 200
mg LR FEACEE R, MR AR IS RSN SR, 41 e
17 5, IR R TR k> (B 7). 50 mg- LA L,
1001200 mg- L™ ACFL R, B4 T AR AR BF A BT T
T E AL . RIMEIARSE (50 mg L) H R
o3I JE 2 T 40 T AR AR ISR AR 3, 3% 5
TR R 45, (Hr . SR EE(100A1200 mg-L™Y)
2% R AL BT AR ORI Y2 3 5
242 FREBLENEDIRABMEHNTMN

HE9TT A1, 0 mg L7 HERAbHL I, & G AR R
S () HE 1 R 5%, A AS TEAS S5 H B, Al Py
/b &S, A0 MRAZIE B T L, AH AR RIS S, ek
P AR T BUERTE, WUZ RIS I nl 0L, P9 45
SR, 50 mg-L'AHH, 50 mg L2 FER AL R, 41
A B S B, 2 R B P A, S 3 R AR T
0, HBLKER A M. 100 mg- L' 8 B AL TR, 24
FAZ AR TE IR, A% B 2, 28 b R BB AN, =

200 pm

0 mgL! 50 mg-L!

100 mg-L™! 200 mg-L!

7 2 RS ()R P Ak B 2 AR AR B B L AR A S

Fig.7 Effects of benzoic acid at different concentrations on callose deposition in faba bean roots
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Fig.9 Effects of benzoic acid at different concentrations on ultrastructure of faba bean roots
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Effects of benzoic acid on pathogenicity of Fusarium oxysporum f. sp.
fabae and tissue structure resistance of faba bean root

YUAN Tingting, DONG Yan', ZHAO Qian

College of Resources and Environment, Yunnan Agricultural University, Kunming 650201

Abstract: Experiments were carried out to investigate mechanisms of phenolic acid autotoxic substance benzo-
ic acid in interaction between Fusarium oxysporum f. sp. fabae (FOF) and faba bean, and to explore the re-
sponse characteristics of root tissue structure resistance to benzoic acid stress. Four concentrations of benzoic
acid were set (0, 50, 100 and 200 mg-L'l), the effects of benzoic acid on seedling growth of faba been and
pathogenicity of FOF in vitro, the effects of benzoic acid on the seedlings growth, the occurrence of Fusarium
wilt, lignin content and callus deposition in faba bean roots were studied under hydroponics condition, the ul-
trastructure of faba bean roots by transmission electron microscopy were observed. The results showed that
seedling growth was inhibited with increasing benzoic acid concentration, the higher the treatment concentra-
tion, the more obvious the inhibitory effect. Exogenously applied benzoic acid significantly increased the inci-
dence and the disease index of faba bean Fusarium wilt, significantly increased the spore germination and spor-
ulation, significantly increased cell wall degrading enzymes activity and mycotoxin production by FOF.
Benzoic acid stress also aggravates the destruction of the defense system of faba bean root cells. It was con-
cluded that benzoic acid increased the pathogenicity of FOF and destroyed faba bean tissue resistance, helped
FOF to invade the roots of faba bean, and the synergistic effect of benzoic acid and FOF was helpful to aggra-
vate the occurrence of continuous cropping obstacle of faba bean.

Key words: benzoic acid; Fusarium wilt of faba bean; Fusarium oxysporum f. sp. fabae; cell wall degrading
enzymes; tissue structure resistance
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