$35% 1 NI = Vol.35 No. 1
2016 4 1/ SOYBEAN SCIENCE Jan. 2016

TEAPINFEERRGMEENEXREREL BRI
GRS HRT LK

(L. W EBleAbE RIS Al 2L 2SO/ 28 DR AR A B B S22, BBV IR /KRR 1500815 2. ARAbAoll Ref AR B, BIEIT /K
% 150030)

NI, OF - 22 - I NS Dl - il L 51 W NIEN, 0F 22 O RE R A I i G o e A eI N E R kgt B
T BRI M2 HR A S IR 7 T RO P ST HAR D . PSR B 28 A% 1R T B 2008 U A 30 ( 3858 0.5 em £LI7) b+
e BEH 5 I T L , F SR HAL 1 ( Pochonia chlamydosporium ) $RATH ( Fusarium spp. ) FIVR S0 7 5 ( Paecilo-
myces lilacinus ) f3FS R 53 51 %0 A T H 8kt HEAT Ab B, ) ) R o 2 o T 2 R DA i S b —
B (12)35 d Jg , W R PR % B AT 25 R R H IR B AR R He AR A AR Y S R AR A AR A
bt I B R R 20. 0% ~ 35.9% |, B 3% %5 5t [5G 18. 3% ~35.0% , B FEAIG 21. 5% ~ 38.5% , M P J2 %l P
14.6% ~35.3% ,Hrp L) 4 SR G S0 R T 3L ol i BEBRARAE ] 10 38 T4 T iR B0 5
AEEFRAICHIIAR LL e OB B R 19. 5% ~32.7% , M4 5 B A% 19. 5% ~35.2% , BRI 21. 1% ~37.8%
12 B FEA% 8. 0% ~27. 6% AXMER AR 12 e SAEFNR S M2 R W3 Wk Z R 2R AR E, XK
AR K R B IR SRR W S T RS HE A bR K R RREETE RN, (A SRS 2 RN B IRIIE sk
X A A T A 2 TR Fh HAE BRI 02 B A — S SR, D Sl A R A A X A 2 IR A R
RS RTRE AR T IR 5 R BB E . BN R S R d Ak KRR F BAMGIER, LR T
BRI I 5 I P 23 WA 98 o 2 e A 2 T3, B ) LR 7 308 PP 2B R

B3 SR RO NN LK 52 S da e N RE AW L 7))

R E 425 :5565. 1 SCERFRIAED: A DOI; 10. 11861/j. issn. 1000-9841.2016. 01. 0106

Effect of Soil Disturbance to the Biological Control of Fermentation Filtrate of
Parasitic Fungi on Soybean Cyst Nematode in Glasshouse

LU Jian-cong'*, XU Yan-li*, SONG Jie'”

(1. Northeast Institute of Geography and Agroecology, Chinese Academy of Sciences/Key Laboratory of Mollisols Agroecology, Harbin 150081, China;
2. College of Agriculture, Northeast Agricultural University, Harbin 150040, China)

Abstract: Soybean cyst nematode (SCN) , Heterodera glycines, remains a major yield-limiting pathogen of soybean. Natural
suppression of SCN exists and becomes increasingly attractive. However, ecological mechanism leading to the suppressive state
of cyst nematode is rarely studied. The glasshouse experiments were performed to determine the effects of soil disturbance and
fermentation filtrate of parasitic fungal on soybean cyst nematode. Soil disturbance was simulated by soil passing through a
sieve(aperture 0.5 cm) and compared with no-disturbance (non-sieve) treatment. Different fermentation filtrate of parasitic
fungi were mixed by applying Paecilomyces lilacinus, Fusarium spp. and Pochonia chlamydosporium. Density of SCN were in-
vestigated 35 days after soybeans planted in each pot. It showed that the SCN female, density of cyst, egg and J2 were signifi-
cantly reduced with 20. 0% -35. 9% , 18.3% -35.0% , 21.5% -38.5% and 14. 6% -35. 3% respectively in the treatment of
soil disturbance with mixed fermentation filtrate compared with soil disturbance without mixed fermentation, and the disturb-
ance of the 4th mixed fermentation filtrate on soybean cyst nematode density was the most significantly. Without soil disturb-
ance, applying mixed fermentation filtrate could reduce the SCN female, density of cyst, egg and J2 by 19.5%-32.7% ,
19.5%-35.2% , 21. 1% -37. 8% and 8. 0% -27. 6% respectively. Compared with control treatments, there were no significant
difference in the population of SCN female, when J2 treated with different mixed fermentation filtrate. This study also showed
that soil disturbance could stimulate the growth of soybean, and increase the fresh weight of soybean plants, but there were no
significant difference between those without disturbance. These results indicated that mixed fermentation filtrate could inhibit
the development of the SCN female, density of cyst, egg and J2. Soil disturbance could promote preventive effectiveness of
fungus metabolism in glasshouse and play an active role on reducing the population density of SCN. Fungi inhibit the growth
and development of SCN, coordination application of soil disturbance interference and fungal metabolites might induce the pop-
ulation density of SCN and affect its biological control efficiency in soil.
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Table 1 Mixed fermentation filtrate

G R
No. Fermentation filtrate
F-v-14
1 P-V72
V212
F-V-14
2 P-E-13-2
V-25-3
P-V-7-2
3 V-25-3
F9-3
F9-3
4 P-E-13-2
V212
5 P-E-13-2
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Table 2 Control effects of soil disturbance on SCN
Bk gy Bl 3% Bii%k
Qb i Wt Control JH 5% Control il Control 2 Control
Treatment Filtrate Female per pot efficiency ~ Cyst per pot efficiency Eggs per pot efficiency J2 per pot efficiency
/% /% /% /%
Wzh +J2 1 45.3+4.5b 20.0 46.9+6.4 abc 18.3 5053.3 +846.2 ab 21.5 527.5 +21.7 bed 14.6
Disturbance + J2 2 41.8+4.9b 26.1 43.6+9.3¢ 24.0 4810.5 +1320.3 ab  25.3 476.7 £13.7 cdef 22.9
3 39.6+5.8b 30.0 41.4x6.0c¢ 27.9 4425.0 +1404.1 ab  31.3 411.7 £23.6 {g 33.4
4 36.3+6.7b 35.9 37.3+3.6¢ 35.0 3957.5+1252.2 b 38.5 400.0 £57.8 ¢ 35.3
5 40.5+£2.6 b 28.4 44.8+6.2hc 22.0 4329.2 +511.2 ab 32.8 480.0 £61.9 cdef 22.3
CK 56.6%2.3a 57.4 +8.2 ab 6439.2 +1603.0 a 617.9 +68.2 a
APesh + 12 1 45.8+6.0b 19.5 47.8%7.4 abec 19.5 5211.7 £1174.0 ab ~ 21.1 565.0 +58.3 ab 8.1
No disturbance + J2 2 43.5+8.3b 23.6 46.5+8.2abc 21.7 4868.3 +1259.1 ab  26.3 536.7 £30.1 be 12.7
3 40.8+9.5b 28.3 42.9x6.8c¢ 27.8 4728.3 +1144.2 ab  28.4 455. £15.2 defg 26.0
4 38.3+6.5b 32.7 38.5%2.4c¢ 35.2 4109.2 +1085.9 b 37.8 445.0 £45.9 efg 27.6
5 40.8+4.9b 28.3 46.8+5.6 abc 21.2 4869.2 +632.7 ab 26.3 510.4 +57.5 bede 17.0
CK 56.9x1.7a 59.4+10.4 a 6605.0 +1344.5 a 614.6 +18.2 a

BFIG TR Ducan” s B BZ K25

L /NERSCT RN ZE R B (P <0.05) s FRAHRIE N ZER A B .

Means in column followed by the same letter are not significantly difference according to the Ducan’ s multiple range test.

PET Bl )2 MY SR 12 AR S

2.2 TEMHHAREEREZEHZM

U3 AR e rh B A 4 R 35 d RN R E
P o DT RE AR AL RER(FK3),
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AT e TR A0 35 1 R e Bh e — E R

TSR L, ABLRR GiF F RT3 6. 6% ~23. 0% , i +
BERPShEAE T, R 12 AR AR 5 35 )2
AHERE A YA L AR B S FE S 16, 1% ~
32.1% , “FH AR L2 A B3 X T RS
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Table 3 Effects of soil disturbance on growth of soybean
e e *E*fﬁkn%? iﬂlJ:@i%ﬁ *E@i%ﬁ é@i% E@iéﬁilﬁﬂﬁ
Treatment  Fermentation filtrate Plant height Fresh weight Fresh weight Fresh weight Fresh weight
/cem of shoot /g of roots /g of plant /g increase rate /%
hzh 1 23.7+2.5 ab 4.0+£0.5 a 3.4+0.8b 7.4+1.4 ab 10.4
Disturbance 2 25.5+0.8 a 4.0+0.5a 3.5+0.6 ab 7.5+1.0a 11.9
3 24.7+2.3 a 4.0+£0.4 a 3.7+0.5 a 7.7+0.9 a 14.9
4 25.8+0.8 a 4.0+0.5 ab 3.4+0.7 ab 7.4+1.2 ab 10.4
5 23.6+2.0 ab 3.8+0.5 ab 3.3+0.6b 7.1+1.1 ab 6.0
CK 22.7+2.9 ab 3.7+0.6 ab 3.0£1.0 be 6.7+1.6b
Azl 1 23.2+2.4 ab 3.7+0.7 ab 3.2+0.9 be 6.9+1.6b
No disturbance 2 23.5+2.0 ab 3.9+0.6 ab 3.2+0.9 be 7.1+1.0 ab
3 23.9+2.5 ab 3.9+0.5 ab 3.2+0.8 b 7.1x1.4 ab
4 24.8+2.4 a 3.9+0.6 ab 3.4+0.9 ab 7.3x1.4 ab
5 23.7+£2.4 ab 3.9+0.5 ab 3.2+0.9b 7.1x1.1 ab
CK 24.3+1.6a 4.0+0.5 ab 3.5+0.5 ab 7.5+1.1a
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Treatment Fermentation filtrate Plant height Fresh weight Fresh weight Fresh weight Fresh weight
/em of shoot /g of roots /g of plant /g Increase rate /%
ezl + 12 1 24.5+0.7 a 3.4+0.7 be 3.1+0.5 be 6.5+1.2b 6.6
Disturbance + J2 2 24.5+0.8 a 3.7+0.4 ab 3.2£0.4 be 6.9+0.9b 13.1
3 24.7+0.9 a 3.7+0.4 ab 3.5+0.4 ab 7.2+0.8 ab 18.0
4 25.3+0.6 a 3.9+0.4 ab 3.6 0.5 ab 7.5+0.9 a 23.0
5 25.2+0.4 a 3.8+£0.2 ab 3.4+0.5 ab 7.2+0.8 ab 14.8
CK 23.6+0.4 ab 3.2£0.4 be 2.9+0.6 ¢ 6.1x1.1 be
Aesh + 12 1 22.4+0.9 ab 3.4+0.6 be 3.1+0.5 be 6.5+1.1 be 16.1
No disturbance + J2 2 23.2+1.2 ab 3.6+0.4 ab 3.1£0.5 be 6.7+1.0b 19.6
3 23.7+1.3 ab 3.6+0.4 ab 3.3x0.3b 6.9+0.7b 23.2
4 24.2+1.8a 3.9+0.4 ab 3.5+0.5 ab 7.4£0.9 ab 32.1
5 24.8+1.7 a 3.9£0.5 ab 3.4£0.5 ab 7.3+1.1ab 30.4
CK 20.5+2.2 b 3.0£0.7 ¢ 2.6+0.6 ¢ 5.6xl.4c¢

BUFJE N Ducan” s B M2 MIREE R 3 /NG I SCTRERIR 225 B3 (P <0.05) ; FRHAARIH MR AR .

Means in column followed by the same letters are not significantly difference according to the Ducan’s multiple range test.
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