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WE: REABE—KXKTENEEINTELE, 2A THREH, EHFERE). AL EA, B
A E Aspergillus japonicus ZW1 X BEJE B X B 77 IR 45 % & Meloidogyne incognita 2 ¥4 (12) EH &
FUER, KBIARPFARENERPE LR EE SRR E LK, ERME 20K BIRA N4
HRREARFER. ROAMERVELERALBRRAAET I REEL E 12 WRIERTEE 24 h &
100%, BEEHTREOBHRRKVELALBRALENATE (127%). FFRELSE K ZW]1 KB
WR L. . BEARA. LM RS F ALK, Wik ZWI BB SR IRE 25 CH42iE 150 r/min,
PL Czapek iﬂ%%ﬁ%mi%zﬁ%ﬁ%ww%ﬁﬁw% 30 g/L AR KNOs 3 g/L, M fu B &4 T RAT
WUHE R ZW1 K& R EME; N AR 4 CREXBRBAN R EZREREH, ABRARLEENER
HIERerE R AT, ABREHNEK ZW1 KBRA R &R EELT D, 4 CHRE | FHXBRRK
WFE 2 AR E ST R AR 87.8%. Wik ZWI Rt B A MRS &b 12 EARFHERER, HE
Pt — SR FF KA A

*x B iR HAWME, mARELE;, ERAGRA; BEAN
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Nematicidal Activity of Aspergillus japonicus ZW1 Fermentation Filtrate and
Optimization of Fermentation Conditions

HE Qiong, LI Bingxue, WANG Dongya, WU Haiyan*
(Guangxi Key Laboratory of Agric-Environment and Agric-products Safety, Agricultural College of Guangxi University, Nanning
530004, China)

Abstract: Root-knot nematodes are parasitic nematodes that seriously damage crops and distribute all over the
world, which have a wide range of hosts. Preliminary tests showed that Aspergillus japonicus ZW1 fermentation
filtrate had strong toxic effects on Meloidogyne incognita J2. However, the smooth surface pellet mycelia and radial
surface pellet mycelia were produced during the fermentation process, and the fermentation filtrate from the two
cultures had significantly different effect on mortality of nematodes. Fermentation filtrate of the strain ZW1 with
smooth surface pellet mycelium had great nematicidal activity on M. incognita J2, with the corrected mortality of
100% at 24 h after exposure, significantly higher than that of radial surface pellet mycelia (12.7%). The culture
conditions, such as temperature, rotation speed, medium, light and darkness of strain ZW1, were screened and
analyzed, and the nematicidal activity of fermentation filtrate treated with boiling and 4 C storage was determined.
The results showed that optimal culture temperature and rotation speed of strain ZW1 were 25 ‘C and 150 r/min,
respectively. Based on Czapek medium, the optimal carbon source, nitrogen source and amount were sucrose 30 g/L
and KNOs 3 g/L, respectively. Nematicidal activity of strain ZW1 fermentation filtrate was not influenced by light
and dark conditions, as well as boiling. Treated with strain ZW1 fermentation filtrate after storage at 4 ‘C for 1
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year, the corrected mortality of J2 treated still reached 87.4%. The fermentation filtrate of strain ZW1 has great
nematicidal activity on M. incognita J2, which is worthy of further research and development.
Key words: Aspergillus japonicus; Meloidogyne incognita; nutrient optimization; storage condition

W 25 1 2 AR A BRIV 2 2 1570 123570, MRE54 . Meloidogyne spp. &% tH 5 4% H 28 3%
HA sy 7k g by —B, Horh g iy 454k i Meloidogyne incognita. JNMEAR S5 dt M. javanica. 1t
JTRGE Bt M. hapla FIAEEMRE 2 Bt M. arenaria 3 T8R4 01 95%, 5 1EAEH 5% 1D 2P
HREE LR AR BRSE LRI TTIE 80%~90%! ™M, RREETT I 70% 7 B Hi k). w7 4 £k B H ™ =4
TV — R F ARk dy, oS mAUR, % V0, 2EFG R A b DO sk e = ok 5%~
43%°0, HET, HEGEL HURIBT G T EMRSEAL 2 20, G ERBEAN N A B B T, A ik A
T IR IR 1 N N S D R R SO O 112 G oyl e b o287 -y 3 < 0 X U4 1l DO O = N 2
i RECAE Y AR 45 2 s B IR, RIHE T AL Arthrobotrys conoides F1WE 2 B HL B Duddingtonia
flagrans GEW AT 454 1t Meloidogyne spp., 1 24 h HIFHET %43 514 92%~95%H1 22%~29%), 440
B Xylaria grammica KCTC 13121BP BACH =453 il /b BE R T A 45 2 L 2 W8 %)) UFIBR, 71 72 h % 2 8 4))
Hff ECso A 15.9 pg/mL, 7 14 d 5 BI¥] ECso 4 5.87 pg/mL!7,

FI B A= AR = By v R A 2 MU 2 M T I E S . BRTFBSETH Chaetomium globosum YSCS 77
EHERTETEH 25 A (chaetoglobosin A) . BRTE5EH 25 B (chaetoglobosin B) FIEEHK 15 2 (flavipin) 345
P 7 R4 £ e AR SR (0 % TR, AR 72 h JS R LCso 2350 88.4 107.7 F199.2 pg/mL!; H A B
)0 B Pseudoxanthomonas japonensis WIAH =4 3- I HLA 438 T t-1, 2-1d 3-methoxycyclobutane-1, 2-dione
AL AR A Bt 02 5, 48 h AET-F A 72.2%, LCso Ky 447 pg/mL! . T P A 7240 23 3
R R IR A IAR I, AWFF A T BT ST IR R ZW 1 R IR W AT 5 % T iR 45 2 i 02 1
R SERS b, T8RS IR IR . R GIRRIR RIS I A R I, A T AR Rk i AR
WP AR TR AT, TR ZW T [T & B2 5 S A o
1 #RE5RZE
1.1 EH#RERE

H A1 5F 4. japonicus ZW1 1373 553545, GenBank %535 &) KR708636.1, {447 T~ 1 [ T {4 ik
Hly ({55 CCTCC No. M 2014641)

1.2 EmiAERH &

25 ClHEREEFAE Y, Wk ZW1 76 PDA P GFFRILER 9 cm) 1597 5 d, WKL E Y (HiT
0.6 cm) , SRJGFEEEXAT 100 mL Czapek 15783 (NaNO; 0.2 g, KC10.05 g, FeSO,0.001 g, K,HPO, 0.1 g,
MgS0, 0.05 g, JiEHF 3.0 g, H,0 100 mL) 250 mL =irF, REE=MMET 28 CHIMEREEKR (5
“5: MQD-BINR, FFSRMNEAMRAR, Eig, HED K%, 150 v/min ¥537 2 .

1.3 itk H

P TR 2 HORIE T P KSR 2E Bk b= . BUR Yema I iR 454k L 35 d Je i3 (e LA
H F1, ) MIEERRE SR A R AR RIMRR R E T 500 mL Bebirf, JH 2% RINR IR AR, PRt
PE20~30 s, AEONEERMRIE, BN 500 HIG T, Wiy, FameRt. BEmL, &1 25 C®
MG IREE R WEAL, 24 h SO L e 02 Tl
14 EFREMMKL
141 FALRBIRE 20K BRCE REE R ERMEEIR R R T, R &= AR R TEAR T
B 224k, ARG w e AR R R0, AR ST (SZX2-ILLT, Olympus Corporation, HASZ ()
NSO 2 AR, BRI R WSS TR . AR E K R 0.45 pm R ESR T UE, T
TR 10% IR, R P AL BEDEA 5 % 02 361, R4l 3 IRER, vkl 1.5, Riiwrse RNk ZW1
AETHVER A R B T 2 ] CRERZRD , TR ZW1 SR s = R 40 1F, S oAt A e 4
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PEHEAT AL

142 BEMEBERAEFEENDE WEIIE 22 C. 25 'C. 28 CH 31 C, FIKHEE 150 r/min,
TR, JAMAAER 1.2, AR BEAEE R E 5 ANEE, K2 B)G, HAAE 0.45 um 28, KRG
T 10% A BEUEURT I B A% 02 Wb, Tk 1.5 MR R R T 2 k.

143 #HEEBRA R EENEE  WEE 100, 1500 200 r/min, ¥ 25 C, #8 1.2 55T,
FEANEBALBEBEE 5 AR, KEE2 )G, FALE 0.45 pm L JE2eil3E, SRIG RGN 10% 01 K& BEDE
W RIIR TR 12 WEPEM AR 1.5, AR EE AT 2 K.

144 ERAMHMA FEREEIRIE N Czapek £597 55, HEHH 30 g/L, NaNO; 2 g/L, KNO;0.5 g/L, MgSO,
0.5 g/, FeS0O,0.01 g/, K,HPO; 1.0 g/L-

BRSO : 43 B AT ATRE . 22 2R, FUBE. IV YETERRIE I S AR UE A R AC Czapek R IEFEHH)
FERE, HAbR AR RIS RT SR 500 mL, 23N 5 AN 250 mL (A, BRI 100 mL (RIS
ANERD) , REEJTER 1.2, KT 25 °C, ¥k 150 r/min. K82 FJEECH, F 0.45 pm it g8l )&,
HREAT A BEERE, ER 15, JCRAK R, AR R T 2 k.

FURIHIE: 23 LA KNOs. NH4NOs. NH,Cl. (NH4),SO, FI(NH,)H,PO, 5 Fh 25 B AR Czapek 1597
Fh i NaNOs, HAl il A28 . FEFRIER R NE S AR, REH 1.2 78Rk ZW1, BRI
JEYIN 25 °C, Bl 150 r/min. KEE2 FJEECH, F 0.45 pm i pERSREE, BEJEEHT R HOEMRE, TF
A 15, DIERIK XTI . ARG AT 2 K.

IEAR R I e AU A (Al=1 g. A2=3 g fil A3=5g) FI%EJS B (B1=0.1g. B2=02 g
I B3=0.3 g)iAT 2 IE 3 AKPHIEAS SRS ARG 4% I 1.2 MJ7VES IR B bk ZW1, SRR EE O 25 °C,
N 150 r/min. SACHERE S ANESR, 2 FJGHEH, A 045 um D JESSENE, Bl IEE 1.5 ik T A
HTEMERRE, TCEACH . ARG R AT 2 IR
145 SLEAEBLAEAER ZW1 KBRB S R EENPH  WECRAIERR &M, SAmE 5 ANE
2, WRIKIEER N 25 C, Bk 150 v/min, %M 1.2 M5 R 2 UG, HIHLAR 0.45 pum it g e
E, ARIEFERER 10% R BB R I 75 7% 12 382k, J7VE[ 1.5, BRI BT 2 K.

1.5 &ERRRIEMEAN

Y oBrtef 02 A £ 96 FLAR, RFFLL 50 45. ARG REFLINA 200 puL 10% K 3E#, LA 20% Czapek H5575E
FITCHEKAEX RGBS 4 2%, ¥ 96 FLICE T 25 CIHERGFRAE. &P 6. 12, 24 F1 48 h J5{ER
% (Ti-S Nikon, Nikon Instruments Inc., HAZRE) FME 12, FFGT 12 FIAET-H. 2 OB T B A E bR
wE: RAUEE, HABHREE RS, fegkmsir ™l RIERT R (%) = BT 2k bk —x
WRAFET - Z6/1 — XHRABET %) X100,

1.6 ZBRMIEEEXEK ZW1 ZBERR RIF RN

1.6.1 Z# 20 mL B ZW1 KEEIERCTI 00 8 2 4 — 0 G 233 10 min, A EIZREE, 5—
MIAERLER, RIS P 3 R TSRO J2 IR AaG M, ML S ANEE . AR 1.5, LUEEACH X . ik
K EmAE AT 3 K.

1.6.2 FREEEAME 20 mL R ZW1 KFEIER K 2 0y, BT 4 CHM FRIEeaEN, 4l s 4
T RIECE 1R, 2 M 3 E R, T 0.45 um i ERS 2 B UE, AR EERE WO 12 B R AR
J7iA 1.5 ERK xR . ARG AT 3 K.

1.7 BEFITEHH

F SPSS 19.0 FEAT I HHE 11177 22 4347, A4 Duncan’s i W ZE LR IG7E P<0.05 K F(1 2 5 1,
H Sigmaplot10.0 1K

2 ZFRESH

21 FEARREIRRE L KR &R B R R RIE X L
WK ZW1 7E 28 "CHI 150 r/min 601 FHFR 2 MR, 74 7 2R R mDei FEkE. (&
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1A) RURHRSIRMIERTE (B 1B) o TG HT B 22 1 5 W P F 1 PSR 8 22 ORI 5 40 30l 19.5X10° 1)
T/mL 7.2 ANELLAR/mL; S T4 S IR R 22 04 % IR b 7748 R T 22 AU P43 S A 23.6 X 10° #1 7/mL
F17.0 ANBE 2248 /mL, ASREIR B 22 A4 R BT IR BRI 2 R E R T B . GR 1D o IR TH
TEATE AR R RIS R A 12 T A W 22 5. RIEH I 2K R BEEmh, 12 AEALFE 24 h (1)
EIESET R IAH] 100.0%, 525 =12 4R SR IK B 22 (4O P&l o J2 R IEAET % (12.7%, P<<0.05) (3%
2) o ULHHHEAS R IEACAT S T R WER h 8 A4 2 WS TR ) P A o IOPE i 2 )R8 TR X Czapek 15 97 2 1)k
PEREIRIAT T, BEROCIRRIE R R MR B N S A A PR B R ZW 1 R RBR g kg, L3R
IR ZW 1 P A R R G MO VRS AR RS TR 41

A: BRI HARTHGI (78 221K The pellet and smooth surface of mycelium shape; B; BkJE H R 4R IR 22 (178 22 /& The pellet and radial mycelia of

mycelium shape
B1 kB2 BRBEAME ZW1 KERPRERE LB
Fig. 1 Different mycelium shape produced by 2 weeks in 4. japonicus ZW1 fermentation broth

F1 FEHALEFRRKYBERBES ZW1 BHABREHRTFHENHLAKE

Table 1 The number of spore and mycelium in A. japonicus ZW1 fermentation broth with different mycelium shape

L AKTEAR Mycelium shape fllFIKJE Spore concentration (spore/mL) £ 4A¥K % Mycelium concentration (number/mL)
BRTE, KNG Pellet, smooth surface (19.5+9.1)X10°a 72+02a
BRI, RINFESIREZ Pellet, surface radial mycelia (23.6%£1.0)X10°a 7.0+02a

T HBPRHUE AR ) 7 BER /R R YE Duncan’s B &M 25050 7E P<<0.05 ACF L2 A 3.

Note: Mean followed by the same letters in the same column are not significantly different at 0.05 level based on Duncan’s new multiple range test.

*2 FEHELEFKERBEE ZW1 ABIERMERARGELR 12 HRERTE (%)
Table 2 Adjusted mortality rate (%) of M. incognita J2 in A. japonicus ZW1 fermentation filtrate with different mycelium shape

HZZARTEAR AL FRRS [H] Incubation time (h)
Mycelium shape 6 12 24 48
BKJE, FIHOGHE Pellet, smooth surface 683104 a 81.8+0.5a 100.0£0.0 a 100.0+0.0 a
BRI, RMFEHIRFZ Pellet, surface radial mycelia 424020 8.5+03b 127+0.5b 18.5+09b

e BT EEUS AR ) - BER 7R Duncan’s B & HZE LRI TE P<0.05 KL ZE R .

Note: Mean followed by the same letters in the same column are not significantly different at 0.05 level based on Duncan’s new multiple range test.

22 EFEHMK

221 EE AFRERELALET, Wk ZW1 KBRS 12 BEtERA M (R 3) . 724 h, 25 CHM4 R
JITA3 I R TR E R AL BE 02 IR IEAET - 2RI 5] 100.0%, 53 T3 Ab B (P<<0.05) . 7E48h, 22 'C. 28 C
31 CHAET IR REIEHALEE 2 BIRIESET 250 3 53.0% 71.6%H1 9.4%. Hil] 25 Catwitk ZWI1 /™~
AL 32 SR O ) I

222 3 AT, PSR ZW1 RIBER M RER 2 WA 2R GR4) o 756, 12 F148h,
100 1 200 r/min 514 R AR TSR IR EE 12 FOASIEZET R 3 B KT 150 v/min 451 F (R BEUE AL BE 72
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£33 FRBFBEMBAME ZW1 RENRRAIEREHIRELH J2 WRELTE (%)
Table 3 Adjusted mortality rate (%) of M. incognita J2 in A. Japonicus ZW1 fermentation filtrate with different temperatures culture conditions (%)

g ALFRIS ] Incubation time (h)
Temperature ('C) 6 12 24 48
22 10.0+0.1¢ 204403 ¢ 3224+08¢ 53.0+0.8¢
25 51.1+03a 99.24+0.0a 100.0+0.0 a 100.0+0.0 a
28 13.9+02b 25940.1b 4744020 71.6%+0.1b
31 0.0+0.0d 0.0£0.0d 59+0.1d 9.4+04d

A FAPEUS A R SRR R RYE Duncan’s Hi S ZEERTIGTE P<0.05 /K P %E 7 i

Note: Mean followed by the same letters in the same column were not significantly different at 0.05 level based on Duncan’s new multiple range test.

PIRZIEAET % (P<<0.05) o fE 12 h. 150 r/min 508 F PR BFUER AL EE 12 A IESET - 3IA F] 100.0%, 2%
T AL EE (P<<0.05) o 7F 48 h. 100. 150 #1200 r/min 515 T 0 R BEIEMR AL I 12 AL IEAET 243 )
) 52.8%- 100%F1 41.8%. BitW] 150 r/min & FAK ZW1 77 A 755 J2 W5 PR ) deodi i

223 ERAME BIAAL: DL Czapek HiFRHEN AR IR, EAFRRIEAME N, Rk ZW1 3R 1
RIPEDEHONT 12 R RMREA R EZR (B 2) o 7812 h, BERAEABRIER, RIS R BRIERAR ] J2 1)
RAEFET A 42.9%, 2 T HARBIE T A1 R T8 A (P<0.05) o b 24 h J5, ZZ200E. FLAE.
BIARE VOB H A A RS T A R BEDE VR AL B 02 (A IEZE T4 2R 23.7% 0.0+ 10.3%. 20.5%-
2.3%, W FART UL R B0 R BRSO 12 RS IEAET 3 85.4% (P<<0.05) o it WIRERE L ik
ZW1 KPR 5% 12 T R ) B i e

%4 TREHHENAANE ZWI1 KEERLEEARESEH 2 HRERTE (%)
Table 4 Adjusted mortality rate (%) of M. incognita J2 in A. japonicus ZW1 fermentation filtrate with different revolutions per minute

culture conditions

LS KEEE R ] Incubation time (h)

Revolutions (r/min)

6 12 24 48
100 0.0£0.0b 11.0£0.4b 252403b 528+25b
150 50.14£03a 100.00.0 a 100.0+0.0a 100.0+0.0 a
200 0.0£0.0b 71403 ¢ 22.0%02¢ 418402¢

e FSPEEUE AR R BER R RS Duncan’s B SR ZE IR /E P<0.05 KT ZEF B .

Note: Mean followed by the same letters in the same column were not significantly different at 0.05 level based on Duncan’s new multiple range test.

100 -
O12h
S W24h 2
g sof
2
£
5 60 -
g
=
2 a
3
T 40
<
S| L
:\:_ 20 X ¢ b
S ¢ ¢
- Lo c o, =W, [] © o
0 1 1 1 1 |
A LB AT CING ERT Hrah TR
Maltose Lactose Glucose Soluble starch ~ Glycerol Sucrose

e A FRET EARR 7 BERORARYE Duncan’s B R ZEERRAE P<0.05 /KFI %M B3 .
Note: The same letters on the bars were not significantly different at P<<0.05 based on Duncan’s new multiple range test.

2 FERRRBAME ZW1 REERAAIEE ARG & R J2 MRIERTH

Fig. 2 Adjusted mortality rate of M. incognita J2 in different carbon source of 4. japonicus ZW1 fermentation filtrate
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BIEEA: DL Czapek 557338 N FEAMRE IR AL, MASAS [ R )35 7 255 TR R AR ZW 1 I AS 10 R I D8
X2 WEAMEHAEFBEEER (P<0.05) (K5 . 7612 h, KNO; NHRIEMI K FIERALEL 12 I IESE
20N 74.1%, 535 & T HAW IR BT 5 R BRI AL B (P<<0.05) o 1F 24 h, 43 %] LA NaNOs. NH4NO;. NH,Cl.
(NHy), SO, FlI(NH,)H,PO, 1 R J5 ) K B AL BE A 12 RS IESET R 20 50 53.6% 95.9%- 0.0%- 71.6%-
0.8%F1 78.1%, BELT KNO; fERIF TS KIS AL EE 12 RS IESET R 95.9% (P<<0.05) . #il] KNO;s
SEBIR ZW1 R AR B 12 38 PR 5 ) dod U

F5 TRERMAASHS ZW1 KBRS RE A IREE R 12 KERTE (%)
Table S Adjusted mortality rate (%) of M. incognita J2 in different nitrogen source of A. japonicus ZW1 fermentation filtrate
E=v/ AL FRI A Treatment time (h)

Nitrogen source

12 24
NaNO; 30.1+£33¢ 53.6+63¢
KNO3 74.1+48a 959+4.1a
NH4NO; 0.0+0.0d 0.0+0.0d
NH,4Cl1 514+1.4b 71.6£1.6b
(NH4),SO4 0.0+0.0d 0.8+0.2d
(NH4)H,PO4 51.0+43b 78.1+£0.4b

Ee FSP RS AR R BER R RS Duncan’s #r SR ZE 10 7E P<<0.05 KT ZER B .

Note: Mean followed by the same letters in the same column were not significantly different at 0.05 level based on Duncan’s new multiple range test.

IEASIRES s AR IR P R 3R 25 3, SRR AR & sevt 3 AN =, 20 B A RERE 104 30 #1150 g/L,
KNO; 4 1. 2 13 /L, DAWAER 2 3R 3 P TIEACHER Bt (R 6) o BHATIEAS IS5 A A 3G 775k
R T Wtk ZW1 5595, P 2 JAR RSB T80k 020 45 WK, A3 6 AR HIRFRIRER Y B 2244,
SURTRIEMAE 12 F1 24 h B TS5 42 e 2 b4 U g A o 2 v T A AR R AT, 2 UM IEZE T3 53 )ik
£ 76.4%F1 98.0% (P<<0.05) . ULHHALERAL 6 MBRIFF A IRAC L CFERE 3 /100 mL, KNO;0.3 g/100 mL) j&
BRIRHRE ZW 1 P2 AR A 12 T R i B T L

F6 BEMERESRRERRITFNIH

Table 6 The orthogonal experiment about carbon source and nitrogen source and evaluation of proportion of medium

SR FR G JERE Sucrose KNO; MRS 2R de 12 IR IEZET % Adjusted mortality of rate M. incognita J2 (%)
Treatment number (g/100 mL) (g/100 mL) 12h 24 h
1 1 0.1 163+1.1¢ 37.8+13¢
2 1 0.2 6.0+1.7f 75+£09f
3 1 0.3 02+0.1g 46f1.6f
4 3 0.1 9.0+04e¢ 17.6+£26¢
5 3 0.2 56.1+£0.4b 63.1-1.8b
6 3 0.3 764+1.1a 98.0+1.2a
7 5 0.1 93+02e 17.0+09 e
8 5 0.2 16.1£0.8 ¢ 29.7+2.1d
9 5 0.3 13.2+0.6d 202%+14e

R FAFREUR AR 7B R Duncan’s Fi S 250 1E P<0.05 /KP4 i

Note: Mean followed by the same letters in the same column were not significantly different at 0.05 level based on Duncan’s new multiple range test.
224 RBAERBMER ZWI KBRS REENPE WK ZWI1 ERRABR & R R, PRk

PEDERTE A 12 MEPE 22 GGRTD o JGHRNITRIEZ1F T R BV AL B 48 h, 12 MIRZIEAET 235 N
89.1%%1 89.8%, Jolib#&E 7S, ULWICIAIRIEXI T ZW1 77 A58 4 12 TP OG0 o
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23 MEEGMERNEE ZW1 ABIRRER 12 B EEm

2.3.1 A ROR B AT A BT AR ZW1 R BEIR AT 2 s AR AR R 1 AR 2 SRR 3 SRS, Bk ZWI
RIFIEBI AR IRTEE RAT 227 (R 8) o 754 CAMFIME 1 4F. 2 A1 3 SF IR IEMALBE 12 A IESE
TRAE 48 h 30300 87.4%. 60.2%K1 45.7%. A£ 4 CHAF T, BIHK ZW1 A IEIEHRLII A UG PE B IR AR R
AR N Ty BAIR, (R R PEY) T R 2205, T 1 4 BB IEMRONS 02 IEAEARAE 48 h A5l IL 2] 87.4%.

x7 ABMEBREHTHEAMS ZW1 ABEREEARGEZR 12 RERTE (%)
Table 7 Adjusted mortality rate (%) of M. incognita J2 in A. japonicus ZW1 fermentation filtrate with light and dark conditions
e YN AEFRIR A Treatment time (h)

Conditions of culture

6 12 24 48
JERR R Light culture 259+40.5a 453+0.6a 672+0.7a 89.1+05a
PRI R SR Dark culture 26.1£02a 458+0.6a 66.8+03a 89.84+03a

e FSP RS AR R BER R RS Duncan’s B SR ZE 10 7E P<<0.05 K ZER B .

Note: Mean followed by the same letters in the same column were not significantly different at 0.05 level based on Duncan’s new multiple range test.

#8 FREICEEKGHAARDE ZW1 ZEEERLERAREEH 2 HRERTE (%)
Table 8 Adjusted mortality rate (%) of M. incognita J2 in A. japonicus ZW1 fermentation filtrate with different storage conditions

[lad:® S8 VI 1) AL PR ] Treatment time (h)
Treatments Storage time 6 12 24 48
4°C 1 4F l-year 56.8+1.1a 68.5+1.0a 86.9t1.7a 874+09a
2 4F 2-year 20.3+04b 32410.6b 55.7+0.8b 60.21+0.5b
34 3-year 127£15¢ 188+1.1¢ 33.54+05¢ 457%1.1¢

W FFPEUS AR R R SRS Duncan’s #i E R ZE LRI AE P<0.05 KTV ZE R W3 .

Note: Mean followed by the same letters in the same column were not significantly different at 0.05 level based on Duncan’s new multiple range test.
232 FEHFMERZWI KERRE R 2 EMRA R R BRI K A BB 12 1R S TG
BFEZES (E13) o ££ 48 h, RAKCHAINAA T AR 12 (A IESE T FR AIEE] 100%.

_ a a a
100r o Boiling a o a _a —
& W kA FE Untreated
2z 80r
3
=
g
= 60
2
._.;;
< 40rF a a
#
41
=
R 20
0 - . .
6 12 24 48

AEFEI ] Incubation time (h)

e AHFEAET LAH R BERRARYE Duncan’s B 2R IAE P<0.05 K PLEREE.
Note: The same letters on the bars were not significantly different at 0.05 level based on Duncan’s new multiple range test.
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Fig.3 Adjusted mortality rate (%) of M. incognita J2 treated with boiling A. japonicus ZW1 fermentation filtrate
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