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Identification of two fungi strains and their
control effects to cereal cyst nematode
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(College of Plant Protection, Gansu Agricultural University/Biocontrol Engineering Laboratory of
Crop Diseases and Pests of Gansu Province, Lanzhou 730070, China)

Abstract: [Objective] To identify the species of biocontrol strains and analyze their control efficiency to cereal
cyst nematodes (Heterodera avenae). [Method] Biocontrol fungus Al and Bl were identified according to
morphological characters, rDNA-ITS sequence alignment and analysis of phylogenetic tree. The control effects of
the fermentation broths of strain Al and B1 against cysts, eggs and the second-stage juveniles (J2) and pot control
effects against cereal cyst nematodes were determined. [Result] Strain Al and B1 were identified as Aspergillus
parasiticus and Trichoderm longilbrachiatum respectively. The mycelium parasitic rates of Al and Bl on
nematode cysts were over 80.00% at 14 days after treatment. At 12 days after treatment, the inhibition rates of the
fermentation broths of Al and B1 on egg hatching were 63.98 % and 67.56% respectively. The corrected mortality
rates of J2 at 72 hours after treatment were 68.14% and 92.98 % respectively. At 90 days after treatment with 3%
fungus fertilizer, pot experiment results showed that cyst reduction rates of Al and B1 were 31.71% and 36.04%,
the root lengths of wheat plants increased by 28.82% and 59.62%, and the plant heights increased by 20.38% and
21.43%, respectively. [ Conclusion] Strain A1 and B1 have control effects on cereal cyst nematodes and are

worthy of development and utilization .
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60 RN ARAFHEDI AL 555 2 MR 5, J H 5200
INFE JEFE L RFE BRRZ AR A . RS U
2 HURTE A3k 2 N E KA KA RN ED, — 8
I3 22 FH ALk = 20%~30%"), % 5 s A A /N 32 ek =
50%~90%" . 1989 4, 1% 75 3 EI AL 7 I p A FF

W8, Bl S AEAL S R b v PR, S

HN S AH Ak gl B ARG R L
ABMIEL R H avenue. FEF|H I TELL B H.
filipjevis ZZ L . H. latipons. WEFLAIFELE
M H. bifenestra MHi/LPELE L H. mani 5. HHI,
FIEHE A EE N H avenae F H. filipjevi® . 1E
AR E N R R, R /N 22 5 A T A
it 90 7 hm?, ZRIRBMFEL R ERE 28
RN AR TR, HNE RS A ZER H Rk
47.9%, 2/3 LA L/ 2 B0 3L U A, 2 E L
44.2 75 hm® /NSRS fUFELL U N -

R R FELE dp 32 Ed i A Bk, v g R
HEAE LM N & KIS ISR PR B A 1%,
WA R HOK. IS5 IR AR B B A R
T4 R A F B AR R T2, & EMRE

2, O TARSRY WL A DA A AR A & BEE RS

Sy % B~ BB AR A TS Rk L G e AR B
PSS — R Y B, AW PR DL T AR R A% 52 %
T, R X6 AN SR &I F o H s B AT A B
U5, B RO s 6 BR B A, R AE ST BT D,
Gy I AR AN B G B A

FEZ R F AV IR 7 B 2 A R E
W] JE L # Pochonia chlamydosporia~ /> 175 A4
Arthrobotrys oligospora™. ¥4t (1 {E T Beauveria
bassiana'") FIR KL HE Purpureocillium
lilacinum"® 25 FLBE, by 55 58 40 18 A JEL 38 % mT
Je W B & w an A, JF AN BET, H T
WV e ) A A B R 98 = 4 AT B Bacillus
thuringiensis'"”\ "R ZF {18 Bacillus firmus™"
W ¥ 2RO Bacillus subtilis® 25, N T #—54
J& ARAS T 3 45 HU R A6 17 B B2 U, AR 4000 i 3
i 15 20 (1) 2 PR 5 1R 1) % S 3 1 AT 2 A 1
I 5E AN RS, DA R R 2 i 3 2 s A2 77 B 1Y)
FIFH SR AR AR

1 RS

1.1 #8
ABMEELHRE HINEKEEZ RS
LU Y H .

BB AR AL FI BL B H R Al K 2R P 2k e
S T B AR AT o
1.2 7%
1.2.1 B&FEL PEFINE R R 2T PDA K
FRIE b, fE 25 °C M FH59R 7d )5, MEREKAEK
TR TR A B S SR TR AE 2, TR OB T SR T
22 0T, 1SR RIS RHIE .
122 o FAa#hFiEe %A THREEFZ DNA
P B ) 6 U0 RH 3 MU R B K 40 DNA, —20 C
PRAF#4H . RA@H 5% 1TS1(5'-CTTGGTCAT
TTAGAGGGAAGTAA-3") f1 ITS4(5'-TCCT
CCUCTTATTUATATUC-3') #£47 PCR ¥ 1., 1Y
FEIk AR AR BRA J1 Y, 75 NCBI $id
P @ik BLAST Eext 234, F MEGA 6.0 1)
UPGAM VARG K BN .
123 AReRREXRORE EHFEHNEKER
R OFELL R AR ™ H G H L, F Z IR
RELFE, BRERZET L, B 0~20 cm JZ10 L3, ¥
Z R RER A RN E D RS T, W RS2
R S 3, R B2 N LS, P 1
KEOAMEE, T 4 °C IKFEIRAE 5
1.2.4 9pfe 2 #5640 K BFRGH & PREURGT
BEOMEE, I 5 gL' NaClO &, %1 %
3 min, KE/KZ XKIGHIGE, FE K EERATES, ¥
BB VAR N 200 H A1 500 H 4 A%, FICHE K
MOBE, WA N R, R O R R R B R R
1000 mL".

4 CUKFEAbEE 6~8 M A FELL i, H
5 g-L' NaClO %R ¥ % 3 min, KHKIG B
3~5 K, BT 100 H MG o 5 W0 E T K 5
FRILE, KK BRI, 15 °C BREKM4 T
o 4 d JGFFURUCEE 2 W 4h B, IR B IR E N
1000 mL™ [k B TF -
1.2.5 ARAJTEFRGHE BUHE PDA Pk b
B2 7 d BB RE, ION 1 ki 80 A1 2.5 mL £
P NRL RV N U 20 e S g 7 S 2 e S (R S 22
T FHIMER T EOR T2, PR 1x10” CFU mL!
%M.
1.2.6 ZE@eyH 4 K 2mL 1x10" CFU-mL™" )
I3 A TR RNAE 100 mL PD 5557 (150 mL
=), 26 'C, 150 r'min”' F3% K57 120 h. 10 000
r-min~' 10 min, FJ 0.22 pm 4Bt eSS L. £ 1
AR S5 AR AR S A R SR [R] B 2K B 7K Al
£ 5 A5 10 fi R IEEVR, FF00E R IEHRTY) pHLo
1.2.7 ABEI ARSI ER K6 F AER
¥ A BT B bR 2 PDA B9 b, BT



110 g A LR 22243 (http://xuebao.scau.edu.cn/zr)

#4135

WHAKZER IR 172 B, K5 5 F 2N H
Win%, [ 10 NMu%E. 5595 7d )5, KEsH
K771, 5 g- L' NaClO ¥R R ¥ 5 3 min, &AM
P E T2 KB MR AC R b, K K R B
75, 6 d Jo ML PR 3 1) 25 AR .
128 ABABERITIPMACHE 43I 100 ul
AL B B R (1 15)~ 5 15 10 135 R BRI EK
(1) 96 LB M3 FEMR Y, SRS &S L 2 Al
200 pL GR BRI . HAMIKREEL 3 R, LI HEEFE
FEIEWO I, RIGAE 15 °C 4T, &k 2 d £ 5
TR LS 1 IR, 12 d JEBAe 10 3655 B AR R TR
o UL BRI, SE AR 2R
FERHHMHI 2 = Onf HR 10 28 0 — AR PR 2k e B/
Xof HE R 2t X 100% .

1.2.9 ARBRBRXI20%EER 255 RE
100 pL BB B 1 45,5 £ 10 f5 R W NN TE
96 FLAH MR TR 1, BN EE 3 K, R M
AL BN 200 pL 2 @540 R F W . W6 1E
15 °C M N HEAT, LR FRERIERON T B0 R, B
AFREE A 3 K. 4 BITE 24, 48 Fil 72 h BikG & AbFE
HHZR BB T B U, A NaOH 20 58 28 U AT,
FH BRI T R AR IESE TR
2R BT % = JET- 2k H B/ a4k U8 < 100%,
EIEFET 2 = (RhFRLR AR T 36— R ZG HUBET %)/
(1= IRIETZH) x 100%.

1.2.10 FABZOME  MOREHIFEL dUi H R 4E
+E, S IRE R 100 g 5 20 NHUEE, SRS L
FNEAE 21 om LR, FEZ) 1500 g+

il & 2 Bk 7R 2, S K (121 °C, 30 min),

B - ~ D) =

e 5 28 'C &M FHEEFE 7 de Bh 1%. 2% F1 3% 1)
P ¥ 5 S5 RIS, FEANEH, BRis B &
50 ST IR, B 13 KL, RRALEE 4 7, DA
17 L A 105 X T

M 10d EREHEZE, 900 d ERE KRG
O, WG RER TR P, R RE IR FFIR R e . M HE
PRAR 2 B SRR e 4%, JBOE B T /K I Bk
A, ok LR, (FERRRD &, If
/N7 AR RO 157

FIFEPR /DR = O RIS R - A R A )/
X A FEHE X 100%

1.3 BRI

H Excel 2003 #E47 #4fE Ab B AI R A 22 1), FfR
FH SPSS 19.0 B AT Gt 70 A, M/ N3 257
T 2 E IR

2 RGP

2.1 EHBIESEEE

Al FFRTE PDA 55373 25 °C 41 FH;9% 7 d,
BV EARN 3.2~4.5 cm, H & R ER RS A,
WA, HBURIE S (K 1a). BE& T TG
iR (B 1b), oA KRES BT B FEk
TEEGEERTE, K 4.0~6.5 um, % 4.5~6.0 um , —#4>
B 22 1 K T HEDRES 1) 20 26 748, 000 7 A R T
THE, ALV 2 /N, /NEE E = A B 1 4 A
7 (Bl 1c). WIS w N g Aspergillus FH
(F: Al S ECRET RERF,

Bl W PRTE PDA 35755 b, W E B 25
MR J5 HIAR i 4Rt B0 b P Al A R 7R R PR

a.d: WA IEM, by e: BT, o £ /04 THE; b7 R=10 um

a and d are face views of colonies, b and e are reverse views of colonies, ¢ and f are conidiophore; Bar=10 pm

1 E¥k Al(a~c). Bl(d~f) BUIEFF IR R S 4HME
Fig. 1 Cultural characteristics and morphologies of strain Al(a—c) and B1(d—f)
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El2 Ekk Al F1 Bl ARG LER
Fig. 2 Phylogenetic trees of strain A1 and B1
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Fig.3 Parasitic rates of Al and B1 conidia suspensions to cereal cyst nematode at different time of infection
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TEAG, [R]— R B2 R RV RIS LE AE T 26 52 I 25 1 i
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Dilution multiple of fermentation broth
B B AN FRER R 25 5 B3 (P<0.05, LSD %)

Different lowercase letters indicate significant difference(P<0.05, LSD method)
BHEA B R 0 2 4 R ORPFAL A9 200

Fig. 4 Effects of fungal fermentation broth on egg hatching of cereal cyst nematode
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Dilution multiple of fermentation broth

®1 EEABRNRAMELH 2 R BHNHTIER

Table 1 Lethal effects of fungal fermentation broth on the second-stage juveniles of cereal cyst nematode

T PR AL AL LR HAET HR" BET-F /% RIEFET-3D/%
Strain h Final dilution ratio Number of dead nematode Mortality rate Corrected mortality rate
Al 24 1% 79.33+£2.33a 39.67 39.36+1.17a
5x 40.67+9.68b 20.33 19.93+4.87b
10x 34.67+1.67b 17.33 16.92+0.84b
CK 1.00+0.58¢ 0.50
48 1% 107.33+4.91a 53.67 51.52+2.46a
5x 49.33+8.57b 24.67 22.43+4.30b
10x 37.33+1.86b 18.67 16.42+0.93b
CK 4.67+0.88¢ 2.30
72 1% 138.00+5.51a 69.00 68.14+2.83a
5x 53.00+11.68b 26.50 24.46+0.06b
10x 39.67+1.45b 19.83 17.61+0.75b
CK 5.33+0.88¢ 2.70
Bl 24 1% 95.00+£3.21a 47.50 47.24+1.62a
5x 87.00+9.17a 43.50 43.2244.61a
10% 70.67+7.69a 35.33 35.01+3.86
CK 1.00+0.58b 0.50
48 1x 125.00+4.51a 62.50 60.38+2.26a
5x 105.67+12.99ab 52.83 50.69+6.52a
10% 79.00+8.14b 39.50 37.31+4.09b
CK 4.67+0.88c 2.30
72 1% 186.33+4.33a 93.17 92.98+2.23a
5x 105.67+12.57b 52.83 51.52+6.46b
10x 84.67+4.33b 4233 40.734+2.23b
CK 5.33+0.88¢ 2.70

D& P 2R A T34 B4R IR, R R A AR B B 19 B 5 20386 RRNB FE AR £ B % (P<0.05,LSDi% )

1)Datas in the table are means+SE, different lowercase letters in the same column of the same strain at the same time indicate

significant difference (P<0.

05, LSD method)
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LR AL B R ERRACIL S, JET 28 ik
B2 T XA (P<0.05), BEHIX 3 Ak BRI
LA BUEER . Wtk Al KIFRALHE 24, 48,72 h
JE & MRS IEFET-F A 16.00% LA F, A1 1 5 FR
WAE 72 h X 2 W4 R IESE TS R & A
68.14%. Btk Bl KIFRALEE 24 .48 .72 h a4
BEIEFETZ 3N 35.00% AL, B1 f 1 (5 FBSRAE 72 h
XT 2 B4l AL IEAE T 285 54 92.98%, & fm T
5 1% 10 £5(P<0.05) . 7EAH [ Ak 3 18] R R B2 VR A%

BRSNS, WAk Bl BEIESET R KiE = T H bk Al.
2.6 EPEEBEAMAERAMELZBNER
= N AR R B, B R A B I
K, UBB D RFFEMZ . R 2 0TH, AL
3% FWAEALER S, fFEED 38 31.71%, BE T
1% F1 2% B EAEFE (P<0.05). /N2 MK 30
28.82%, PRI 20.38%. B1 (1] 3% M IEALBE S,
IFEIR > 2 36.04%, BE =T 1% 1 2% p AL AL 3
(P<0.05)0 /NEERREINN 59.62%, ¥k E1E N 21.43%

®2 HEEXNKRAMELAREARGBRMNE

Table 2 Control efficiencies of the fungi on cereal cyst nematode in indoor pots

" KA K 2% N PR %
bk g HRK/em U kiEgem AN (7 %
. Increased percentage . Increased percentage .
Strain Treatment Root length Plant height . Cyst reduction rate
of root length of plant hight
Al 1% 11.35+0.32b 2.53 34.43+1.25a 11.79 4.88+1.69¢
2% 13.08+0.50ab 18.16 36.50+1.27a 18.51 11.65+£0.97b
3% 14.26+0.60a 28.82 37.23£1.31a 20.38 31.71£1.69a
CK 11.07+1.05b 30.80+1.14b
Bl 1% 15.67+0.67a 41.55 30.62+0.59b —0.58 7.25+2.55b
2% 15.40+1.81a 39.11 35.39+0.34a 14.90 12.19£1.24b
3% 17.67+0.76a 59.62 37.40+1.29a 21.43 36.04+0.72a
CK 11.07+1.05b 30.80+1.14b

D REAAGHRARL R LRI 2) ZAHEAFHHAF LR, MAEKRRANKESERRANEFELATEFES

( P<0.05,LSDi% )

1) The mass ratio of fungus fertilizer to soil; 2) Datas in this column are means + SE, different lowercase letters in the same

column of the same strain indicate significant difference (P<0.05, LSD method)
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41 %
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R IE PRI T0 45 IR — B R 26 A E AL
5 % 2 HUTE VR 5T R g3 TR AR FEE N 2 e 4 R R
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PR 2 WA IR IESE T F 2 5 & 96.33%-
83.18%- 63.15% A1 47.04%, X 5ARI 45 5 A1
Bl 76 R BERUE AN EE T, 6 2 W40 s B s AR IE B
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