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W E. HFRLELE K (Meloidogyne incognita) A E R FARRLE 22—, sSiA4E
W& AR ERLESE, B RHGAEN I e m b2 d 38 3%, % & #7692 A
AFEEERAAN, ARENT NI HFALSLZ RO T RELE NI ER RE
M. R IRARAR B AL B & 50 /100 pL a9 R R BiFiR, 2 96 LM 24 hfe 48 h G4 2
F B FRER RN FZEEHET, RBLW.: 125 mg/L &2 %, 125 mg/L 6-F A& 2 &3
G RELE R BB IFH A ER, L K 24 h o9 LCo a5 3 4 19.22 mg/L. 39.44 mg/L;
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Abstract: Meloidogyne incognita is one of the plant obligate parasitic pathogenic nematodes,
which is seriously harmful to tomato and tobacco. In recent years, with the increase of pesti-
cides application, the resistance of Meloidog yne incognita to pesticides has gradually increased,
and it is necessary to screen new substitute agents as alternative nematicides. This study evalua-
ted the bioactivity of 11 common coumarin compounds against M. incognita through bioassays.
Root galls from tobacco roots were excised and incubated to prepare a nematode suspension at a
concentration of 50 individuals/100 pl.. The number of dead nematodes treated with different
compounds was microscopically examined in 96-well plates after 24 h and 48 h of treatments. Bi-
oassay results showed that coumarin and 6-methylcoumarin exhibited excellent bioactivity a-
gainst M. incognita at 125 mg/L, with 24 h L.Cs, value of 19.22 mg/L and 39.44 mg/L, respec-
tively. In the field experiment, Treat C1 significantly increased the plant height and maximum
leaf length during the vigorous growth stage of plants, as well as the plant height, stem diame-
ter, and number of effective leaves during the topping stage. At the end of Treat Cl1 and Treat
C3 had the lowest disease index (23.69 and 25.48, respectively), while the control group had a
disease index of 41.83. The corresponding control efficiency was 43.37% and 39.09% , respec-
tively. In this experiment, coumarin and 6-methylcoumarin were screened out as safe and effi-
cient nematicides, with good application prospects.

Key words: Meloidogyne incognita ; coumarin; 6-methylcoumarin; nematocidal activity

P T REE L BU(M. incognita) 7 —Fh LA bE A AR el Sp Azt fEE T E . MO AR SS
2 HULE I R & IR T DU G . P TEZh B R e fe E R OR . B AR AR BR A R m g
2 R BCRE B BB £, A VR AR R 12 AF 0 B S RN b R A, b AR 45 R B g Gk B
861.8 45/100 g+, Ll fE LIEPRYRAE, M EGHFREMEYERK, Hiw MRS 24 R
4 77 4 24 35 O B 24 7 28 (Abamectin, ABA) ., WEME B (Fosthiazate, FST) &2 7], K W14l H fif £&
BURA T HUME . ST E T R 7 AR 2 2 B BT b A R AR R 0T o e R 1 Y 52 B T
PEFPBE LCyo N 152,18 mg/L. BUBFHE LCs, 4 55.54 me/L, bk FlBESL M A5 B0 SR B B 1Y
2.74 % PUPEFNREAY £ 15k 00 TE i LU T g A AR o e g o 2 TR 2 2R 9 1 0 PRI . S R T
e X AR5 2 U A R R IR B B R B R 0 A A e AR B R R RSO
SEL PR B T BTG 5 0 B 4 T R LI 20 mL/667 m? 2 7 Kb 3] P 4 G 4 06 s 4K ) A) O B AR
VIAERA s 2853 1 hy 2 hy 4 h, 24 h AL BRJS , BE0 S WEARGRIR B 05 ) . AR BRI W5 00 L 45 DETH K
S R T 1 B AT BRI 2 TR

A2 255004 Sy E ) 32 2 A B iR T B W AR SR T A B (2 HUR BT RN L O I S bk
PR T RS IE 2 A Al 2 2 D A R R ST D TSR A BA . RRAE L
FEHUE A AR L VERR RS L B L S L BRI A 3 AR 45 L ol i R A, BT A — Lk
T DR A 25 % 2 B B B i B 80, A0 S B RURR I TR IR L B S AL B W R R IR E R s
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JEENY K B, JT AR AE W L T 95 A8 AR L e R A 0 i A K AR 5 2k HOR IR . 75 44 1 ) B
ikF] 63.76 %, RIEILE] 62.00% ,

T LRBAEGUAE R DIER K=Y, AT .. PUms . Priafb . RS 2 ME Y
P /G R A YR 2 R o N TR B A 25 6 1 05 S A IR S W 3 R 4 T
THRUGAEDIEEM ST 8, FEREMEGYRE)Z, K7 ZHFE TR, 28,
P ZFFEZRAAEY D, G, IERHEIR T B, SRR EE . AR 0 R SR
Y, BREFETERUGYMEERIE ", FERBMEGWIEN ML R (Bursaphelenchus xy-
lophilus) G YEDF S 2, TCAE A P i) BT B4R O AN B BR R I T (19 £ TR & TR 45 U e IR
TR, AR TEE S TR . BTN ER R R ARG B B A A R (B xylophilus) K
PR AR IR, FEREAR QRN R OTRZ o 1558 8 Mgty i, HhREZE C
PG 72 h B LCso A 2.7 pmol/L, R 35 0 J5 i X £ dt 5 A T3 A R & R v, LG A
0.003 pmol/L ™,

Pan 5 X F R B4 C4 R C7 (8 BEATH0 1) B3t o W0 7 477 A= W %m0 AR 4 4 ol
(M. incognita) . JEEZEL B (Ditylenchus destructor) . ¥AM L (B. xylophilus) FIHIF b 28
W (Bursaphelenchus mucronatus) WY IEVE, 3 4 R L dGe S B AF £, Hd 72 h
I X6 e 7 AR 45 2k HU LGy 43 9 A 64.0 pmol/L. 37.4 pmol/L. 5.1 pmol/L. 42.4 pmol/L.
Wang %5 P 50 20006 19 AR B 0P vh o0 B85 31 3 R X A A4 46 HUELAT B ORI M AR A 0 R 8-
TR AR IR R . BRATHI . UG N ER, 72 h A9 LC, 43 314 188.3 mg/L. 161.7 mg/L.
114.7 mg/L, ¥R HATEAR M LR £ W & U XA b 42 B A 35 10 R 4 s M ) B 40 1)
IRIEAL . Bk dUICE RN B AR ) . BB I AA A 2R ) ACKE Fl Ca™ -ATP B, AU F
RBA A YR I AR 2 LR AR A s I R, R X AR 2 Ak B B T A
Y. VL 28 500 B Ak A 25 A g xR, Sl R A U B R R 4R R

1 #M#57I%
1.1 iRIewF

IR - BSAL124S-CW HL 7~ K P CRIESF IR A8 A R 7D . DHP-9162 Ht P i i 1
FRA (F81E Sartorius 23] . CCT-3320 4K HL O AR il 8 5 RERHEA FRSTAE 22 7D L BDS400
188 ' 2 B U (R DR BRI 2 A8 AT BRDTAE A FDD

WG . & T & (Coumarin) . 6-H 7 7 % (6-Methylcoumarin) . 7-H 3% 7 3 (7-Meth-
ylcoumarin) . A K %% Pl (Scopoletin) . i % 2 (7, 8-Dihydroxycoumarin) . % 7 £, % (6, 7-Di-
hydroxycoumarin) . Z& J¥ & (7, 8-dihydroxy-6-methoxycoumarin). 6-fif & & & % (6-Nitrocou-
marin) » MR T & (Osthole) . ¥ & W R (Scoparone) , 7-7 H-4-F E /5 & (4-Methylumbellif-
erone) , I, mtiR-80,

LIS A WY RERL Al A AR B R AR, AR AT AT SR AR, R AR E 2 E R TT R
ZELR UL, M) B R N R E B 65~75 d BRI
1.2 KBt
121 —#9HR&EFhESL

TE 5 ¥ A 38 IO i T O A R R ARG A AR (T 1) o R 400 AR B A 0 3360 Uk T 04 ) 2l ol
RIRFWIARZG WG % . ARG 35 B 5 O PR s 5 v, 5 3R L vp 4 — 2 U8 48, A D& RO
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KRS AR MRS, . Z 5K FIA 25~28 CHEIREEFRM . WL 1~2 d Jefs Sy
7J<?ﬁiﬁw}\%/[‘\%ﬁpo %/L\YK%EH& 100 ‘LLL E 96 ?L*}ii&;f‘?i‘l‘ﬁ, 3 }Li‘f‘ﬁﬂngwﬁﬂg%???ﬁ
PR LR B, RECH 50 45/100 pL##

=@ -

o BRI b, BEH b 4h 0
Bl XmmMREmE ik

FEREMEGYAWE TR, EBHEMR-80 i F L REMEWH T K. 2000 mg/L 24
R 7 . (10,1 % IR-80 KM BC ] . A& KW 10 mg mhiR-80 FHE#F 1, A 10 mL
RO K, & TEAHLANEA 10 min, HlH8& 0.1 260 E-80 KIEW . (27532 — K FFREL 4 mg 1)
2y, BT 2mL BOEH, R ARSI 4 mg HRE-80 TELE P, ) mBELEPIA
10~30 pLINER, P df, MiFGREYREM THEH, A 2 mL 0.1% - R-80 /K%
BB, B TS AR 10 min,

1.2.2 Z2RAXBELRE

WHL 100 (2 50 25 J2) WU AR S5 4k BBV T 96 FLAN s b . /SR BUEY
fic il % 2 000 mg/L. 1 000 mg/L. 500 mg/L. 250 mg/L. 125 mg/L. 62.5 mg/L. 31.25 mg/L
B K. 258100 pL AR L R 96 FLARNIRS) . B WRIERE 8 ~FLN7. 24 h A1
A8 h4 ML 4 FL. A3~ 24 500 A [A) i () AAS ) b Uk 4R HOIRES T 047 3 W58 B PR 508 vT 18

I FF LRI, AL 0.1 %00 iR-80, PIER . RO AKX £k 2L A9 R AU3E P L B TA TG 2R HL 3 1 B35
BAK., 7E25~28 CHH'E 24 h J5 TEI'E BB N4t 4 DML L RSN, 48 h Giit s sk 4 £l
BRMICT bR G — B B AN 37, S Ty 4k AR BE , S8 A6 T B i E 96 FL AR o A
1 mol/Lf# NaOH 100 pL, W% E B I K2R+ oA XoF o0 8 i i s g DUl BRI R BB T, TH 54k
HAZIESE T3, AT .

BET- 4k AL

e L~ T 0
BETH ﬁﬁﬁﬂﬁxmmﬁ D
b R — S g 5%
&E%t%zii%ti X %szmW6 (2)

1—XFHRBET %
1.3 HER e wiE

RGP 125 mg/L X A RS tpy = AR BUE M, SERF TR M- EF T RMEN
FH )R85 25 770, B2 100 mg/L Al 300 mg/L /E ky H [B) kb B B . Bl 590 & & R LAl 5%
6-F 7 G E I, J5 S2Hk 166 5 HE BEUEAR AN 500 A B HEAR . PR M MOy R AT E R .
JHE . BRIt 6 DAL E, B FREE 3 A/NX, E/NX60 BRAE L 18 /NIX
1 O8ORKAH , AMFEIU B ORI AT o 150 A0 1 D 1] € Ly M 2 38 17 2832 0 i SDUAST ) 5 o A i
BT, LM R REAEY) . AR N . N E R E S 2024 £2 H 21 H—4 H 26
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H, MR REE R 4 H 27 H,

RIIRE 6 ML, Cl. FERMEM, 20 g/667 m*, 100 mL; C2. FZKHEM . 60 g/667 m*,
100 mL; C3: 6-H AL TR FEML . 20 g/667 m®, 100 mL; C4: 6-PEEFHF T RKFEM, 60 g/667 m*,
100 mL; C5: FU4ER %, 800 MR MEM s CK.: /KX IR, SE86 % Be il il 5 00 & R 520 6-H1 5&
FERIAMIG . B0 4RI B AR 5 A H ]

1.4 REZERMFEFAE

Fie MR B e 25 PR A ) 7 12 ) (YC/T 142-—2010) bR DN 52 4 2o Motk s 3 40 365 0 ik 114
PRims . 2R AR B BRI BRI TE BN X E AR 5 AR, AR S S e AR
I HE g R A 1 OO A R R T A g SR A T ) (GB/T 23222—2010) B EAnifE & . 456
> b B9 R AR R A R AR A L U AT R A, TR A A /N XY R R B R e R,
B, e R AR 5 I A A MR R 2D AT . MR AR A L Ui Y R A 1B . FE R AR KD
WITF R, AR 5 d A 1k, EEMA 4 UL,

AL =0.634 5 X K (em) X I 5g (em) (3)
ke g 2 CRIFRRBOCZ IR RAREAD
IR = S o < e ek 0
e VT RO AR — A B A 4K .
Bl R = o B 1 45 5 X100 (5
ﬁ%ﬁ%@%?ﬁﬁwUmwrﬁ%xtf”jxm—uQ (6)

EARXS, X X, 0l RR ¢ Fle, PRS0, ¢ — ¢ ARG — KO A I H] 5 /i —
YA A I [H] 14 18] B
1.5 BESHW

MR AE 35 P 00 6 194 S T P T 8 B HE 24 50 R B X 88, i Excel 2016 FRR45 i 5 7 9l
H7 R y=a+bx . H SPSS 27.0 THR K25 5 (9 LCso Ko FoAH R B A5 X |, HEHAE A Dun-
can B B MW 2L AR RIABRUEAT 2 B A, FH Origin 21 ST IR BIELE . RE/NG FREER
N2ESE R E (p<<0.05),

2 HRE5HMH

21 11 HEEREUAYNEANRHFHEIER

AN 11 M &SRB YA 125 mg/L 4500 T 4 7 AR 25 42 AUy 2% s d ik dn 14 2
JiR s IR BRFT RO K (25 X HOSE TR LT 5. Z2HFECREMAMEY . W 75541
WHEGE, BRCE, BERE, REENBELE 1000 mg/L B 24 h F1 48 h X £ dt Bk 1K,
AREFE W . 500 me/L Hifr ZAE 24 h BE4F 2 U IESET- AL N 43.03% , 500 mg/L MK T K
16 24 h PP BIE R 0, MIXLH, FEERE., 6-HEFER, 6T LRI 125 mg/L Xf
LR AU R R TG, R 6-F A E R 125 me/L. 24 h BfXFpg AR 454k d B oAy
9020 A EIYRIESE TR, 5 HAMAA G WAATE R EME 25 . 6T LR M 7T-HHEF TR 24 h i)
A HTEPEAAG, 48 h BHREIESE T35k 85.77 % A1 55.06 % . 1 NERAE 125 mg/L B} X} £k i
A EBIER, AR 2, 48 h BIEFET- AN 45.00 %0 » HABZGHILE 125 mg/L I X) 7 J5 AR
SELE AU A TG RG24 h A1 48 h NI R BRI R R AR LRI ME, SR L. R 125 mg/L
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BF A e i MR F B R 6-H R F O R R,
I mEIE
a, — G EEI

% - =i

AT E
P 0 7-323k-4-F AR T %

I 7R B AT B
B i R

50 b B33 3
R %
W R TR

REIEFET3/%
N
=]

[V
(=]
T

—
(=]
T

0

T R l/ING 2 8 3 7% IR [ 24 700 0 00 7 30 M 0 77 78 10 25 25 57 (p<<0.05)
B2 11A&F 2% RNeMHE 125 mg/L *F d o R4 & k69 A& 4wl & B H
22 BEEMcREFTEEWN B REMFUENERS FE
R A I ) TR R UG PEPEAN LB, 7E 125 mg/L B, F G R M 6-H e TR X
MRES 2R i HLA B b i R diE . 7 3.75 mg/L., 7.5 mg/L. 15 mg/L. 30 mg/L. 60 mg/L.
120 mg/L % 6 >V BE#6 FE N i b XT & Uy BOE R, I 5 W MR T 4E R RZ XTI, H LG, . 2
JIWH AR 1 R .

x1 BER . CREFTERERMEAREN R REYFTENENEITHE

255 W /b LCs/(mg+ L 7 m 3y R? 95 %6 ' {5 IX [A]
HEHEE 24 19.215 y=051.235x—15.884 0.980 6 17.637—20.916
48 17.444 y= 55.659xr—19.627  0.984 1 16.135—18.837

6-HILFHEHE 24 39.435 y= 71.117x—62.536 0.958 0 36.943—42.162
48 26.751 y= 69.664x —49.884  0.993 5 24.997—28.609

By 4k B 2R 24 17.410 y=63.803x—30.210 0.970 1 16.306—18.576
48 13.605 y=60.2152—19.368 0.951 3 12.132—15.194

120 mg/L & G &M 6- P R/ T R A 24 h J5 4 d g A= f2IR M Cn i 3 frs) . 78 RO K,
GRS, 2F SR, -HREFEEE, M4ERE XA, A 1 mol/L A9 NaOH #ll 3. £&

B, UEEER, - PEFLTR, 4EHRAHENLRC KT,

c. 6- A G5

b HGE
A3

RHBETHRE

d. PIeER =
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2.3 AESEIMEEREMERAZE
2.3.1 R A2 3T HAREE K BRI e

Xof AR BE 0T A A bR R A 2 B (36 2D, Ab B C1 bR W HE TR 60.61 cm, CK Bk
52.74 cm, ¥ C1 5 CK fAfE R &R 5, &7 1 14.920; &3 C1, C2, C3 tH Ry e KK
WERT, 5 CK AR EMEZER, 409k 76.00 cm, 76.00 em, 76.07 em, #&£TFFT 6.35% .
6.35% . 6.45% ; HARMAZHERE CK ZRARE,

F2 BEFRLABEEKHRZHER

Ab PR/ cm BRI/ em S RIESE/em R/ cm® 25/ /em AR R
Cl 60.6141.21a  76.00%1.13a  28.82£0.72a 1 391.57%£44.08a 12.40£0.33a  18.53%0.58a
C2 57.9540.68ab  76.0041.59a  27.6940.68a 1 342.40457.07ab 11.5840.20bc  17.5340.45ab
C3 52.9540.93c  76.07%1.25a  28.35%0.86a 1 374.68%59.16a 12.08%0.23ab  17.40%0.40ab
C4 57.6541.40b  70.9140.78b  26.5240.68a 1 195.37438.42b 11.49£0.31bc  17.7310.33ab
C5 53.8340.71c  67.724+1.93b  27.63£0.79a 1191.78+53.78b 11.22+0.21c  17.00%0.28b
CK 52.74%0.79c  71.46%1.93b  27.94£0.92a 1 275.43%67.73ab 11.41£0.27bc  18.47%0.52a

. REVNG F BRI R R 2 3 A A bR A Z Mok 22 5 8 35 (p<<0.05), T,
2.3.2 )AL FE 3F AL AR AT TR EO R 69 F A
SHAERRFT I 7 d RO MR IE A A B (3R 3) . AbBE Cl R m THIMk 2T A SR, . 2%
BBl A3 %0 8053 A 90.38 emy 12,44 em, 21.33 . CK 4 79.70 cm, 11.73 cm, 18.00 F. 5
X B TE BE 2SR, AR TE T 13.40% . 6.05% . 18.33% , HAliAb B 25 A B 35 b3 C2
FIRE PR C3 Fe R M B A0, 205 4 80.65 em. 79.97 cm, CK ALK 74.30 em, $27F 7T 8.55% .
7.63%0; AbFR C2 ik W HIN T AR BE A SR R AR 1556.82 em®, CK 24 1 389.33 ecm”, 27+ T
12.06% .

®3 BERABTH7IREER

Ab F R /cm AR /em  RKMTE/em KM A/ cm? ZEHl/cm B 8 R
C1 90.3842.12a 76.34%+1.73bc  30.0340.55a 1 458.98+51.99ab 12.444-0.18a 21.3340.32a
C2 82.57+1.95b 80.6541.33a 30.4140.54a 1 556.82+39.46a 12.1940.28ab 19.07+0.45b
C3 78.704+1.82bc 79.97+1.34ab  29.1340.47a 1 476.99+30.53ab 12.2640.22ab 18.73+0.34bc
C4 81.234+1.37b  74.13+1.84c 29.8740.45a 1 404.49+39.69b 11.84740.20ab 19.13£0.31b
C5 75.964+0.78c  73.6940.74c 30.4840.56a 1 424.55+27.97b 11.9140.20ab 17.60+0.31d
CK 79.70£1.19bc 74.3040.90c 29.4940.62a 1 389.33+31.56b 11.7340.20b 18.00£0.24cd

2.4 AEAMIEXTEE RS & BRI BIIA AR

2024 4F 7 AWIE ARG L AURBH . 7 A 10 HAA (E 4a), ZEFE C3 A1 C4 AT LUA 5030 H
W TR R, AR B C3 A C4 R 15 8 B KM 0.78 F12.96., CK A 4.29, BRCH 81.82% A1 31.00% .
7 H 20 HA, ZbBE C3 M1 C4 95 1% 48 B AR M 9.95 M1 10.09, CK JREIEE N 16.17, &5
CK fEE L EVE 2 5, Big il 38.47% F1 37.60% ., 8 H 4 HM A KM, &AL H C1 Al C3
A DU A e 17 1 TR, A T A W] R R A B e I i B A . Ol 23.69 R 25,48, X HECH 41.83,
AHIE BT 43.37 % F1 39.09% .
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FF 7 H 30 HEI8 H 4 HAYHW1E b £ F m AU B (& 4b) . 4b#E C1., C3 451k 125.27
F1130.48, CK 4 193.00, 5 CK [)fF7E B EME2E R, AFR C1 A C3 $EZE T AH BRI IR 15 VB

50
200
40
N %UO
= 20 B 100
s
10 F i
£ 50
0k
1 L 1 1 1 1 O
7-10 7-15 720 725 7-30 804 Cl1 C2 c3 C4 Cs CK
T AT I 8] AR b
a. T TR b. TG R & R TR AR

VE R [ B 2% 2 B L B 2 7 (p<0.05).,
B 4 R F) A ZE A e R R R 2T AR

3 &5t

AR PP T 11 Fhw I A LR AL S WA O IR LR Y BOE AR, R B R 6-HT
FERIE 125 mg/L WAl A RORSEL R, BIESET-RIA 3 90 LA b, 7ERHE . 4B C1
A LUA Z5CHE THAE AR IE R I A R g« e o R, 7R AT USSR e 4 155 bk i o 251 L A R0 7 K00k
oo TEVIARIW], b PR C1 FNALBE C3 7 J7 A7 XF BRI b BE b 155 48 B e ik, 23,691 25.48.

T ARSIy — R AR R AW R, RSB AR A RESE U A R A f P e . A EAE
— AN, MABDEZLBREH, YT a2 5 2 . 0w P55 2550, W AR
Gy TG PE Y [R A RS SO G A i, MR R AL . 6 Y R A T E N S A T
RESR T (Valsa mali) ML Z A8 2 BALTE (Pestalotio psis neglecta ) BN & P43 5 R 94.6 % A
76.9% . LR LAE VAR Y W RN SR A AR B AR Y R AR
PR o 30 Bl UE S AT 8 458 G5 2R ) A 5 AL TG TR B S s A W) R G R BUPE . AR RS LR
T, A5 W R Z A B W (Lolium multiflorum) MR EAE Y . T & 0] 18 oo 8 45 85 08 2 i A
J& (Sphingomonas) M55 T W JE (Streptomyces) B EE , B H A WL T RS LA £ LN
e i L R TS ok T A A AN, AR e, 2 I A AR W RO L Ras-
tija ZECUHFIE T 9 B E SR ZRAT AW XT I M8k ] B (Fusarium oxysporum) . A4k (Fu-

B

saritum culmorum) , 3 FFCERMME (Macrophomina phaseolina) M FLH (Sclerotinia sclerotio-
rum) WY BUTE 6 P R B 67 AR My ] JE A ) N D01, A-R-H SROBH T TR SR I I A5 AN i BE I A
A TEPE I T W R G R . W F SR BB YRS SR DU R M R8T, T
20 A I AR R, A R A SRURE RS M T TR A Ik BE T LRI ARR A R £
ALK,
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