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Abstract : [ Objective] To isolate nematophagous fungus Arthrobotrys musiformis from substances associat-
ed with cattle and sheep, and observe the process of the fungus predating third-stage larvae of Haemon-
chus contortus and free-living nematode Caenorhabditis elegans. [ Method ] A. musiformis was isolated
using baited plate technique, and the dynamic processes of A. musiformis predating H. contortus and C.
elegans were observed under scanning electron microscopy (SEM). A. musiformis isolate NPS045 was
inoculated onto 20 g + L ™' water agar plate covered with cellulose membrane on agar surface, incubated
for four days, and then the nematodes were added to the plates. The samples containing nematodes and
fungi were collected and observed at different time points after the two nematode species were captured.
[ Result] SEM analysis showed that 5 hours after the two nematode species were added, A. musiformis
produced predating structures and started to capture the nematodes. The third-stage larvae of H. contortus
were penetrated by A. musiformis 22 hours after being caught, invasive hyphae grew out of the larval body

after 56 hours, and the larvae were completely digested by 68 hours. C. elegans were penetrated by
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A. musiformis and clearly shrunk 14 h after being caught, seriously collapsed after 19 hours, and were

completely digested by the 24th hour. [ Conclusion]Seventeen A. musiformis strains were isolated from

1 502 samples associated with cattle and sheep, and the prevalence of A. musiformis in total samples was

1.13%.

Key words : Arthroboirys musiformis; Haemonchus contortus; Caenorhabditis elegans; biological control

X8 M)A HE L HU 4 T A ol i A HL ™ Y
Wal 5 K 7 AR P PERE AU 2 — o RKRIBTLIOR, £R HU
(R B SE AR Tk 27 B H 24, an BT 4 7/ & ( Abam-
ectin) A FLBKME ( Benzimidazole ) | /2 HERK M ( Levami-
sole) 55, {HFfE L = 25 Wy A KBS T, B A TR BIE T
TN AR B2 PR R A DN 24 ) 5k B A TR R A
/NGB E R S A A 2% A BT 16 T 12 0 D
AR AR AR, a0l DSRS0 3 R o7 2 4 L
BT e A 28 R EL RO K 3 A 4R
HUry B AR BB 2l ST AR Y B G S AT BT A
BRA MRS EZ — WEL R ERE AT L
AT 22 R A R IR M R B R, IR
PEBR IR AR P i VB R R N e
PR IRL I, AR E S EA E A S TR
BALH], P BRI =R R R TS TR R
HHM LR o #isCk T B Duddingtonia fla-
grans Z=MIIAREAE = A = BN Z — %W
1 TRERS 7 Az A i JE S A 1, R RE 1Y) JR S A X
PRI A A 5 it A2 e , 78 5 3 W 0 5 o 3 e
RERE A7 , I ELBEZE M b iy Ha OF — 2 HF R 5 s 24 i
JRESE ELIN R O 2 R A R4 L JRE A ATt B 2
R 22 7 e = AR VE R A 4 e

SR T R I K L AW G
R A e A, 2Bl AE 4 o LR R VS SERE B
AT, 78 52 56 =5 B B 6T ek 20 25 4 A AL 0 £ 5
I 7F 2 B Haemonchus contortus 3 ¥4 A B I 1%%
SRUEST BRI R GR T AL B AR, A Y S s
2 JUPE BTN HE— B A AR YT BT Y I R
T DR A Y Y TR A R A 3 Y
Hi A A AN ER BT HLIGAE S XU o 56 T 25 45 Al
Arthrobotrys musiformis , [E PN M 4% bl A%+ B 79 +
HET LB G T I g S g A S s
AMITSE N 2= 32 16 AH S 0 B 5 7 B A, T
A T WS T S ) B B s
Moy i 3 Bgh il 8 b AR T 2R 55 e AT 2R
Caenorhabditis elegans WA HAE A M E N sh AT
Fio Nt — DRI R 2 dutE LG A0 % AL S At

http://xuebao.scau.edu.cn

BREARYE
1 #RtEAE
1.1 HmxR&E

F2012 4F 10 —2014 4£ 8 A, N4 20 14
(HEBEM. ABEX) R 48 MR 87 M RFEARET
1 SO HF it A G ZE M 1 141 {5 (HrpE28 793 iy
426348 ) AR b -3 118 {y ZEHE 147 177
JE A 18 96 iy, HrPREAE R AR T B th R
J5 0.5 h AL L HERG TG 2R, R S AR T
5 ~10 em ZERH, ZEHERE i NHEFRZE(E R 1 5 ~ 10
em 053 ORI FE db BEY 15 ~20 g, ARSI FE G UG
FRAS TR E T 4 CUKFE IR R
1.2 EESE. A4UFEEFANSELR

FHACHT S50 % 43 B ORAE B 40 F- 18 5% 1 7 26 1 3
g ddedh 3 JiC oK R r s, N TR 3 A,
ARG A HE Rt L O DR SRR Y, N 2 5
JEE TR G, IR ALE & K PR 21K T
26 CHEFRT d, FIZERKKICR PG & 5 ERass i
FLRH 3 WL R PE T, I JCREZE 7K 1000 r - :
B PR 3 K, BK S ming 55% 75 0 PR AT 2k AL i
HEEFTH OPSO KIGHR A NGM #5554 |, &
T20 CHFET d, FET 4 COKFI M 9 22 ihifk
PRV B B PR T R A 1 r 26 e 3 &)y e,
FEL 5 P 1) &y i T SR 0 3o R OIS 408 3 1, FE AR
BT T4 A R A Pk L 4 RS T Jo R 2
TR 1 IRes .
1.3 EESES

TR R R DL Y T IR T K SR B R A
(WA) E"0, Z6 (R 5 SR = SRR R T WA
BV RS R TIL 2 ~5 g, BHREES: 3 F
1o BEMIEYRELS2 K, BAEEFRIINAL 2 000
AAREE M L0 3 WA AR I, T B R R SR
FeIoK BT E % B ARG B T 25 CHE5R 6
Jil o TEMALRHE 7 Ze b 3 4 1 J5 o, 76 3
7805 ( Olympus , IX2-SLP, Japan) T F 4 f%H1 10 1%
PP g R A A P KA A 1Ok, DS B R 1 R A
1R, FENCRE AR — B B 2R Bl B, W

min -



56

EiEer, 5 LM R AR B g dUd R R 67

PP Sl A 5 AT K il A 2 e Al A el 0 2R 9
HRE0.4 ¢ - LT KRB BUE (CMA) B 553 ||
25 CHFE 2 ~3 d,8R)GIAZ 4 000 2% 75 1l BFT 2%
HEERMBARE Y . KR B, W% 75 4
{11597 2 = D 7 N NN (D19 5= W s 2 =X e i 7N
AN G IEATINEE R I A R Zhang
2R BIAG R R AR AT S
1.4 FHBEERNFEMAE

% W& Nordbring-Hertz' ™" - 4 1 77 ¥ 3 0 it 2k .
T PEHE BT I (AE X T A 43 5k 8 000 ~ 14 000) BY
BALEAE 6 em F/NEIR, BT 250 mL BEFRH, INA
100 mL Z8187K 121 °CR KB 15 min; KR 5 B
BHTBE T 9 A~ WA K5 1, 4 0 20
g« LMK B R E . ARG, HEAR 5 mm A4THL
TWIE BB 9276 0.4 g - L' CMA | 19 49 5 %
(NPS045) p e N Hr s o, 26 CHi57 4 d, 78
FoBE M S RN IR AEE AT R S A 20 L
(£910 000 2% ) 75 1 P AT U sl g il - £k e 3 1140
R AR . [FIE, REAS Ik skt B4l oy 3 A1
Mo JMgkHE, BERE 1 h 748 B A0 s, 4
S5 AR B Z A HEHE ) 0 b, R 7E RS 37 ML FB A
ML, UG FERHEIS 6 .14 .19 24 32 h X4 75 1 st
FREE LS AL 72 M 612,22 .32 48 56 .68 h M %%
FREG M P4 A 3 4 R AR A R IR AR e
— W B A] R AR JTAER FHC L 2y 1 em® Y
BTIE, A 25 g + L™ 4 CREE S d, 3
JGR0.1 mol - L™ PBS(pH 7.2) vk 3 ¥ ; IR ¥
IR BOREE (30% 50% 60% . 70% 85% 95% Fli
100% ) LAWK K , AR 10 min, Bz J5 FR AR
G3ER 100% B C B W TR S K 13k A B Ik sk
B SRV VRSO BsE R, SE AR i B T 3 mLAUT
g 2 min, U S FRACA 1 mL U T BEH 4 CHEH
10 min, 37 B B028 T4 46 (DZF B, FifgE 3R 05
Al ) FEEASEE 0.08 MPa /8 40 min, 5T
S e FOSUIRT S HPRS WG AERE i 5 b B IR S ( H 57
E-1010 #Y) W5 4x J5 , 44 i 5% ( S-3400N 7Y ) 30 ¢
sl

2 #ERE5HMm

2.1 ERBABENSE

DT S02 GyRE g, 354385 17 $RES T AT
B FESREAS A 8 1. 13% (17/1 502) , Horfs
TS 3 Bk, 453 0. 26% (3/1 141) 53812
Wi, A BS % 1. 36% (2/147) Bt 8rh 8 B, 43 B %
6.78% (8/118) ; k& +HErh 4 #k, 2y 85K 4.17%

(4/96) . TEMFR M b, LI w SN i 2, JE
PPN RS HARAE GRKE . X IE S5
Firl WZZI00, 0B, o b, HEA B 485 Jr AR 1A
Jott, AL, AN, TS AT /0N 147 5 A g ol ok 5 4R
IR (B TA)  FESE /N R B 7= A 3 ~ 12 A3 A
BT HEL, 2 SRR HES o AT e, G RDE
LR, T o [ 1) 25 90 i e, 1 B (I
LA FIIB) o Fr 70 i 9 _EaR 4 S0 30 25 41y
M5

AP E AR AR A A A AT T (PR TSk TR ) 5 B2 AR
B AT
1 THEHABESEHR(NPSMS) S EMFRAFENE
HERERA
Fig.1 Scanning electron micrographs of conidia and conidi-

ophore of Arthrobotrys musiformis ( isolate NPS045)

2.2 SEHEIIREMFLA 3 B HMFWET
LHMERERANIIENE
LT AT 43 2 bk NPS045 7535 A I | 5273k
SHEAFR JE SR 4 d SRR 273, BGESE A 75 T e
FFE ARSI 2l 3 WIS AER S h 5, BFR N
22 A A B TR 22 R = HEREPE N (8] 2A) o i
W, B 22 1 A B A5 H I R, BRI ) TR 22 |2
I — B A 73 32, %0y B il m) 5 R 22 Rl
WIS S AR AR 2 ) = 4EZE PR (18] 2B ), 3% B &R 43
HARERAE . 75 W PR AT i /5 056 14 h T 22
FIAFEA R B Z AN 8 4% (& 2B) ,19 h J5
WAZVa i £ LN R N R S N E NS 21 2 Al
(E12C),24 h E&iHbse 4 (K 2D) o $8%e i x4
o3 B Al 35 056 22 /NI R A B 44 , TR
22 I HUAR ] s H A 5 48 5 A 4l o7 5 Ak 52 B
JR BN B (I 3A) ,56 h 5 HUA 530 £ 45 422 fl i 43
M2 MBS A R APE T 22 DR K, R 1]
IS oA YR A% B R ER i AL (161 3B) 568 h 54
AR N R ZE, BRI SE 4 (8 3C) o ILAk,
R BT, RATELESE 17 4 4L 3 4 il
TG 20 h FEF B FRAL AT A& 0K AT IR 4 7 (B
LM EREAE, K 3D)
http://xuebao.scau.edu.cn



68 C SO AP N N

537 &

ARSI (SRR ) s B335 14 h HUAR B R 8040 0 v
25555 C IR B AT B AR AR B R Z WA Ak CREH kA
B HUABAE LA AL ) s D B 2 AELF 4R R R A 70 A DL 42 24 h
J5 AT AT Al (R @R K BT SRt i ) o
B2 THETMAESER(NPSMS) 5FEmMERITLRBEEE
AR EERERR
Fig. 2 Scanning electron micrographs of the interaction
process between Arthrobotrys musiformis ( isolate
NPS045) and Caenorhabditis elegans
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Fig. 3  Scanning electron micrographs of the interaction
process between Arthrobotrys musiformis | isolate
NPS045) and infective larvae ( third-stage larvae)

of Haemonchus contortus
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