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BE. YRR LEEREAGHRANTERREL R ROESMERNLR, RAB RIS E AL
WG REREMFE Paecilomyces lilacinus YES-2-14 AGRAANG T ELERERMITETERAG S
R, SRR ARER A 35 o/m’ B ,24 BB L TR 90% vh b Brakik 5] 85.5% ;
B RAERE 107 ~10° CFU/g 6935 MF B RN 24 Btk i By 2L h 44. 4% ~59.6% ;T % 4,
KA F LR 674 (/100 g L0 E—H AR R 12.5% 2 n kPR ERERG, %
S ERGEBBRARNEEMFERAN2AAFRSAARG R E—ARELE S5 ARG 14. 1% F=
21.8% WE—RAALRRZ 1435041412, FETRAB BB EAFRLE-—AANLEYFNRS
22.1% 9. 5% #2 2. 4% , LiZ LB X A R FRA R, 5B EFBE mEEMFTEHKEN
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Integrated control of root-knot nematode disease of tomato by dazomet
and Paecilomyces lilacinus
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Abstract; In order to study the integrated effect of fumigant and biocontrol agent on tomato root-knot
nematode, dazomet and Paecilomyces lilacinus YES-2-14 was applied successively in protected
greenhouse. When 35 g/m’ of dazomet was used, the total number of nematodes in soil and on roots
decreased by over 90% and the control efficiency reached 85. 5% in 24 weeks after transplanting. For P.
lilacinus , when applied in planting holes at concentrations of 10" — 10° CFU/g, the control efficacies were
44.4% -59. 6% in 24 weeks after transplanting. However, the effect of the nematophagous fungus was
only 12. 5% at a high density of 674 juveniles/100 g soil; nevertheless, the treatment significantly
improved plant growth and tomato yield. After soil fumigation with dazomet, followed by application of P.
lilacinus agent in planting holes, the control efficacies increased by 14. 1% and 21. 8% in two and five
months, respectively, compared to dazomet treatment alone, and it increased by 14.3 and 4.1 times

compared to the treatment with fungal agent alone; tomato yield increased by 22. 1% , 9. 5% and 2. 4%
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compared to the control, dazomet and YES-2-14 treatments, respectively. Consistent with above

observations, the number of nematodes was the least and significantly different from the control throughout

the growing season, while the population of P. lilacinus in rhizosphere soil was greater than that of the

single biocontrol treatment. The results demonstrated that the integrated use of dazomet and P. lilacinus

could inhibit nematode density, enhance control efficacy to root-knot nematode effectively, and promote

the growth and yield of plant.
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et R AR DR ) A A R R R A
1 000{23ETT, IRE5 4k . Meloidogyne sp. J&:HH k3
B —2 (Oka et al. ,2000) , JL-FRER YL T A
i VEY . AR, T [ R0 i i A A A AR L g
K, e 4 o B — R R K I B 3 0 S B 4 2k
o H g R, 2 R 127 b K e 1) 32 B g (UK
85,2011) o AR5 2R Hu 19 B IG J7 ¥ B 2 AL AR A
Biiits A=Wy B e AR R S5, AR 4 SRR R UE
FRIAMARIE IS ) , 2015 4K 4 1 25 Y 28 2% 77 I
F % (UNEP,2003) . A B i SR B , BE %A A% il
T IErP ARG LR AR R R AR R A0 4R G AR 45
R TE B, [ B Xl A 200 45 s A R A B A
SRR AT AR TR B e A (X142 55,2009 ; X1 B
45 2011) , (HBAIFEE A, % 2550 A Al &
TR AT 28053 S TR HEY R 104 e fige , DA AT BT
L (Di Primo et al. ,2003; Triky-Dotan et al. ,2009) ,
HARREALE b 1 28 A B8 ) UK i FH 250 -
SRR G B HE KA RE ST 70 AR 25584, 75 ) 5
7 255 (Martin,2003) .

A=Wy B i 2 R A 2 HUR KA RL B IA /Y AL &
1% 22— ( Atkins et al. ,2003 ; Morton et al. ,2004) , %
BN HFE Paecilomyces lilacinus BERKEENEL
HURLRR, AT LAAT A AR EE LR i SR LR e S 2 M Wi
JRER LAY B AL E L (Jatala, 1986 ; Dube & Smart,
1987 ;Khan et al. ,2006) , H.IR 57 & e = A=
2 fitd B [% f#% B ( Khan et al. , 2004 ; Sharma et al. ,
2014)  BBEIRZE HUO | REARIBE AL 32, I AMZ R 3 W] LA
PR CIREEA W) I ( Djian et al. ,1991) FIZ5Ll 4=
KEMANNE o 2R B i (Jatala, 19865 X145 4%,
1991, MROEHA A5, 1999) o KA T (]38 2 W, 1% 1A
B i 35 R IORR 45 42 R B5cae AR 25 95 50, 42 S 1E D)
77 (Jatala, 1986 ; Dube & Smart,1987) ., {Hi F =%
B LA (FMB LA 1997 ; #9845 ,2006) Al
WK A BE S RE ST S22k U BRI 2E Bl
BVEFHRCRAT I IFATRE .

HHT, B NAME A — el R R 5 A4

B et E ) 45 4 0 A LA BT A 4806 3 . Slusarski &
Pietr(2009 ) i F A [ A1 ik /6 K B Trichoderma as-
perellum LRI B IR HARE & AL F , S CRTAEEE
U™ 1 42 5 ; Nagesh & Jan (2004 ) F1 i H 52 45
(2006 ) & FAR BEAL 21 43, #570 591 5 | A5 36 3% ]
JE.T& Pochonia chlamydosporia FAL B 2E AT I Ba-
cillus subtilis , ¥ & 3 4 = A By o 19 8 R K-, 5
I DG T - 48 25 R A By (ol A= W K B A AR A
HIRH B R 8D . Freitas et al. (2000 ) 4 £ Fhi 2E
%ﬁﬂﬂ] ﬁﬁﬂ ® EEH:T%T Pasteuria penetrans éf:klé’ fﬁ HEJ BJ.‘T
TRPEAAREE LR HO | R BRI A B 28, HoaR B 755
K LA A 24 A= B 4 TR A AE FH AR 5 17 Nagesh &
Jan (2004 ) A5 & B, Sk HIA B | J5 30 4635 Al J& 0 1A
il 550 LA S ERBRAT A HILAE 255 Bl i BB AL AR 25 26 Ui
(BRI AE . AR E A W T AR A A
SR AT B 15 By VA T 60 AR 45 £k JU Y A R
T R A U T 6 2 L 4 AN S e A
KRS, LU S B0 5% S AR 495 2 HOA 8006 BRI AR
75 T e AR P A B AR

1 HHE5F®

1.1 ##4

AR 2G50 . 98 % i [ ( dazomet ) TR |, 7 3 Jiti
HAL TAHRAA

HEIRXTR R S B il - IR ST 55 YES-2-14 T8 Bk,
ARSI % 51 B H 2= ma MR REARZE 2R Huia bk . 20
T A2 9 5 pl o [ AROL B2 B g 52 AR S E R BT
PRt 2 AR AR 45 2 H s BE IR, B A TP s
R E 4 RN o A b E RO R B A TR
PSR T AR 7 b, H OGBS KR A T, - R
RE 385557 o SR (8 R ifE A 7 BB 2R A i b
FHR 15 em B7K TP R 6.5 m x 0. 75 m B)/NFp
FE L,

R IR B YES-2-14 MR RS F 4% ¥
B30 ¢, S UFH 10 ¢ K,HPO, -3H,0 1 g, MgSO, -
7H,0 0.5 g.ZnS0,-7H,0 0. 01 g, fi/K%E 1 000 mL,
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pH 6. 0; 5 %% 2 4 %5 ¥% B ( potato dextrose agar,
PDA) B 953 . 25 1 TR 200 o BT HE 20 g Biili
18 g, /7K ZE 1 000 mL; PDA AU HE F5 5L . PDA 15 5%
SLEIRR AT BINAR IR R E 0.1 o/L AN EE
%0.1g/L,
1.2 Fi&
1.2.1 EMFFR AN G & 2R E

REWE RS N FE 7 d 1Y YES-2-
14 PDA “F-H I 1) TR B 42 F 21 0 1A B % S
27°C . 180 /min PR ¥ B 9% 3 ~ 4 d. K BEW LA
8 000 r/minf0> 5 min, PCHE B, A S5 R A 7L
AR, BT B, SRR RV A, I A A P
A e B 2 ) 10° (100,107 F1 10°CFU/ g,

TR 6 1 710 N7« A AR A5 R b 2 o T —
H,ESEH 70 g/m® MR IREE L UETTIE B, 2RI N
S 5% 5 A ST A AR 5 2k U L s B =, SR
RA SIS R , /N HLh BBRL35 5
FBE. IR A LS PR VA SR A A LS O IS
VAT B I 7 A 49 v AR &5 28 Hu iR 4% B2, B 100 ¢
AR EE LR A B
1.2.2 AR E AL SRS & R/

T B ST BRI AE ) R 2 % B R 69
3K/100 g 4=, [ RAE L N 2 A 0,17.5 .35 Al
70 ¢/m* HERE, FHBHBRLEE 2570 5 + 3 50 5 BB Y
5], BRI 20 ~30 em, JE/K il 3K Bk E
30% FeAq, Sz B R, FH % R D ) e 52 ke A R
HANGS . 10 d JSHR R B 4 ~ 5 d 5 FR EEE
IR RIS ARSI S ~6 d, AR KR E 4
JA B S — A4, A/ N EE 4k 30 bk, Bl
LXK BT, 3 WHEK , RAITRUBOREE: BAAS A%
JEBERRE 4 MR FIELS ~20 em )2 FE 0, A 2R K
T, 1t 20 Hf, FRHEC100 g +FE, B0 EEPE 2 55 1k
D5 498 TP AR 245 2k e iy i, WACAR D) SR A A
GV i X i IR i

KU A 3 805 BT R A R 4 FE A
1 UGPSR FH AR R A BRI A (1 RAR SR,
2000) , FEALPEREHLIE A 15 Bk ,3 IREE . 07k
Z: 18 Bridge & Page (1980) FIARIEF LAk .0 2 .
HR AR R, TOARES ;1 9. /MRS AR 45 & A/
T 20% ;2 G AR b —SBERA 4R A /IR 45 1 1208 i
KRGS KRGS R EER N 20% ~40% ;3 9.3+
R B KR 2 R4, 5% 50% A 4 9.
A KA, EM AR B R AR, AR 45 & AR
60% ~80% ;5 J . B M R A HH I IE S &=, TCAUAR

REE LT KT 80% , 11545 4 BEAS 5] st 30 114
TEFEECRIBE 2%, 158 4L = 100 x X (4% i Bk
X S PACEAE) / (P BRREL x e AR RH)
B = (XoF BRI HE 4 — A BRI 1 6 250 ) / Xt HE o 155
5% x100% .,
1.2.3 FEMEFEFR NG SREL KR

TR0 Hb B T A P S R L o A AR
gheR MR KR 94 /100 ¢+, HUK ZE 4 JHY
TR A PR | [ AR IR S LT A TR
PRI EE 43312 10° (10° 107 F1 10°CFU/g, i
10 g/ 7, AW B 2 pA s e SR e HE, - SR FH 58 4 B AL IX
M, B 20 PR, R 3 K, £ 1.2.2
Dy AR 4 TR VR A1 RN 2 AR R, RO 1 4R AL
FIBGEKL, PIRRAS G2 mh it
1.2.4 MBEREEMFERLSGERER LR

FERR S5 4R H 1 b 9 A 85I, 90 d TS R A
DAHG N I rh 2 ARG . BIRE, SRR G TS
TR PAR L IR E R R 674 /100 ¢ £, AR
s 4 ASALBR. D HRRE BE 7% (57 40 g/m’) ;@)
TR B A ) S (20 g/ 7%, B HEE 1 x 107
CFU/g) ;3 HpRE + ZE B T AL B (40 o/m® H P 78
J& B AR Uit F 20 g IR B E R E ) ;@D 55
FIXRE O 1 P ELRE RS AR A0t ) o TR AL 3 40 BR T,
KHBEHLIX 1,3 IER . ARG 30 d T2 1S
FRE R AE KA O ,60 d FIRLRRES SR IR & 50 800k
JEA e ER IR A 50k PR A B A
15k ,3 REE . TR IE R BORBE R, Ik =
b 13T R O TR 0 I R AR
ZE 2 R PDA BT EE TR BE H AR BRI A R I A
B T B PR R

AR AR logit » = In(x/ (1 —x) ) ¥ A FIAE TR
S IE TR R A B R, b o AR TE TR 4L
T FH S R1 013 2 A7 A [i) Ak 3 v 2 4 AR 45 48 s
T HE B 18 5 0 A (E 5 BT s R) A A Sk ST 4%
Qb P A LA 13 7 R, L G S ) Ak 0o e AR R 2%
2 R TAT IR
1.3 ES

K HH SAS 9. 1 B XEE SEAT G b, 3
A B BAA L 25 5 A TR ¢ R, FLA A BER
H Duncan FCHT &M 22 0017 22 53 B HERG I

2 ZBRES

2.1 WREEZEMGEMREL AR
TEFEREE HL R PR 2 i, ARt 2kt PR
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HBE, 24 F5 2R R (4 ORI ER ) B R 1 69
3k/100 g + FEFFZE 605 3%/100 g 4, 1958 7. 8 %5, i
Wi FE 2 AL I ] A R TR MR 45 4 s Bl |3 A b B
MR 2E - % (P <0.05) o (K5 (17.5 g/m’ ) &
ZEAC PRI 2 HUBCE: HEXE BREAIR 709 LA 5 AR 93 1
TRBUR R 68. 6% , SHRFE B % 35 o/m” B, 3%

®1 REEXNEMRELAMEMTE

ORI AR T AR5 2 %% B 43 ) Lb ke FR ek /0 89. 1%
191, 6% ,BiGAR 85. 5% , FRBEFHEIEE 70 ¢/m’
i, o7 A AR 25 2 e %8 P IR T P R A R R
JE , BRGE 94. 9% (A Xt 5 W7 it A K A — 2 Al
VERT, Ped FE X BRI 13.0% (1) o A A
e A A 0 & L 35 ¢/m” AR,

sEAl)

Table 1 Effects of dazomet on root-knot nematodes and tomato yield

. ek i % ek m% L -
ek FE L e . Bk it
. No. of nematodes No. of nematodes 95 18 46 4L . .
Concentration ) . . . Control efficacy Yield
( 2 in soil on root Disease index (%) (kg/mz)
g/'m (J2 +eggs/100 ¢ 1) (eggs/g 1R)
0.0 605 +327 a 1371 +758 a 48.7+7.0 a — 4.6+1.4a
17.5 219 +100 ab 347 +243 b 15.6 £5.0 b 68.6+6.2 ¢ 4.6+1.5a
35.0 66 +16 b 115+94 b 7.2+3.0c 85.5+5.3b 4.8+1.6a
70.0 15+1b 7+5b 2.7+2.4 ¢ 94.9£4.6 a 4.0x1.3b

R R R« A ZE , RIS TR PR R4S Duncan FOBT B 275K 50 22 5 835 (P <0. 05) , Data are mean + SD.

Different letters in the same column indicate significant difference at P <0. 05 level by Duncan’ s new multiple range test.

2.2 REMNBEHEFPEEMRELZRR

190 55 U0 25 TR RN AR 2 e U HA B 1Y
Bk, 45O e A 10° ~ 10° CFU/g,8 A
T AR ZE 2 B TE T B A% 50% LA L, i K T4
(P <0.1) ;24 FHIBEF, B0 46 BT K, 0
WEEN 10° ~ 10° CFU/g A BRI B 3020 44. 4% ~

59.6% , 4 FIHSE N 107 CFU/g B, %) & i K
A BAEHIER (P <0.1) , P R0l —E R
AN, AR 7 it s KBS (10° CFU/g, AR 10
g) X Rk A K PR —E I RIAE R (P <0.1)
(£2), P, M 10"CFU/g, & 10 &/ 7XAE R H
T 3% 45 400 75 85 TR ) 14 of FH 791 2

R2 REMNBFBEAFNBEMRELRBERENERKI B2

Table 2 Effects of Paecilomyces lilacinus agent on root-knot nematodes and tomato growth and yield

e 8 & 8 weeks 24 J& 24 weeks
AR et i e iR i ik
Concentration _H H b ) _'E“ ‘ﬁ H . by ) .i
(CFU/g) Disease Control efficacy Height Disease Control efficacy Yield
index (%) (em) index (%) (kg/m*)
0 35.3+16.0 a — 96.6 2.7 be 43.6 5.0 a — 5.6+0.7 ab
1 x10° 24.0+0.0ab  24.3+34.3b 100.9 £4.6 ab 39.1+1.2 ab 9.8+7.5b 5.2+0.8 ab
1 x10° 13.0+7.0b 53.9£40.9 ab 101.6 £4.6 ab 29.3+13.1be 34.1+22.5ab 5.4+1.1ab
1 x10 12.0+2.8b 64.2 8.2 a 103.5+2.4 a 24.3+£4.0 ¢ 44.4 +2.8 ab 6.0+0.3 a
1x10° 11.0+£1.4 b 64.3+£20.2a 91.7+5.2¢ 17.3+£3.8 ¢ 59.6+13.5 a 4.7+0.1b

R B AR < bR 2E . [FB)A R F8ER R4 Duncan [T MR 22K 40 22 5 8.3 (P <0. 1) . Data are mean + SD.

Different letters in the same column indicate significant difference at P <0. 1 level by Duncan’ s new multiple range test.

2.3 WBEMXEXNEEFESHEEMREL R
2.3.1 BEPREE KB FENFERKETHSTA
TR I 2 S VI IR % T (674 /100
g 1) FEAAEKAT(0 ~60 d) , REZE 3RS
AR MR e (B A B E T

IUCRWIRECR 1 2. 7% , M5 — B AR R BRI K,
FAAA 0 d J& , Zk MBCE T itk b (HIn &

RTAREZREH, FiiHk 60 d B L —IREMUFH
B T A1) A P () - 8 v MR 2 2 R LE X IR R AR
64. 4% FEFEMERK A EI (60 ~ 120 d) , 132k
BB BART X IR (P <0.05) . AiPES IR AL 2
G b B | MR 25 2 PP A I BRI, HLAE TG
AR AOGR IR A B K T XTI (P <0.05) .
XoF 3 PR SR AU R R R I B
ARKATIIR ST B8 ARG, R E— 1
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K, FaikeAk 60 d J5 , F R ECR TG B
WIS T B FURA 2 B 7% F Pt FH A B R 1
Herp R AR AR T A B A A3,
FrRIES , B A 3L 55 Rt FH A= B TR Ak 1) /N IX 3
B PR 4 4 rh IR 224U 5 % 4 70 i 3 000 CFU/g
+ 11835 CFU/g +(P =0.34,1 ¥55)
2.3.2 MARL X RIRF AL A KA FE WA
e 2 R A B 674 /100 ¢ +, R

RS R N IR 5L R R B A
12.5% (3£ 3) , Ui WA 76 )™ 5 8O M e o — 2= By iR

LR

No. of nematodes (J2s/100 g1)

0 1 1 1 1

6 —0—(CK —#— YES —&—DAZ —&— DAZ+YES 7

1 ]
-30 0 30 60 90 120 150

FAb BN B A R 4 o F B ok R KR
P RAF R AR BEVE AR K AR = R M T R
W R T X (P <0.05) , I = e th i - X6 BE
(P<0. 1), HkESE 2% 5 Pl F IR 254007 5 1 71, 2
A H RS A H B0 035 3] 79. 5% F163. 6%
IR MR AL PR T 14, 1% F1 21. 8% B o —
AL PR T 1403 AR 401 A, B E RN
HR B — A A Ak LR PR — TR Ah By R T
22.1% 9.5% F1 2. 4% ., 156 WA [ R IR 25 4075 55
PRI FRVIBR A5 88 FH 0T A 280 B 9 7 i AR 25 4k s, i i
FEARAE R IR S i

—O—YES —&— DAZ+YES

No. of P. lilacinus (log CFU/g 1)

1+

0 . . . . )
0 30 60 90 120 150

EURERY A Sampling time (d)

B1 TEPREERMXENSEMHEEMENTN
Fig. 1 Population of root-knot nematodes and Paecilomyces lilacinus in tomato rhizosphere
el v I A T = AR e, CK: MR YES: IR % YES-2-14 Wik ; DAZ: il ; DAZ + YES: MFE + IR
% YES-2-14 Hitk, Data in the figure are mean + SD. CK: Control; YES: P. lilacinus YES-2-14 strain; DAZ: dazmet; DAZ +

YES: dazmet + P. lilacinus YES-2-14 strain.

R 3 MEMRENSBERNKAERANERRELBRKEEMERNZEHM0

Table 3 Control efficacy of dazomet combined with Paectlomyces lilacinus agent against root-knot nematodes

and their effects on tomato growth and yield

60 d 150 d
o %5 = b 3% - %5 =
i L S o G S Pt
) Control Plant Shoot dry . Control .
Treatment Disease . . . Disease . Yield
nd efficacy height weight ind efficacy (ke/m?)
index index m
(%) (em) (g/tk) (%)
B Dazomet 18.4+18.3b 69.7+7.6a 93.8+6.6ab 23.3x1.4b 47.8x4.5b 52.2x4.1a 11.6+0.8 ab
H:BiiE YES-2-14 56.0+£20.5a 5.2+£9.0b 99.3+4.7a 30.2+2.6a 87.5+0.0a 12.5+4.5b 12.4x1.2a
FRBE + A= Bl 1A 13.3+£9.0b 79.5+8.6a 103.9+8.4a 29.4x1.2a 36.4x4.1b 63.6x16.7a 12.7+0.4a
Dazomet + YES-2-14
XF R CK 59.7+8.3 a — 85.6+7.9b 20.5+1.2b 100.0+16.7 a — 10.4£1.7 b

T BEE LR+ AR, RV AR F R R Z Duncan [RET E W 22 ITE P <0.05 Fl P <0. 1 (778 K FEE 57
123, Data are mean + SD. Different letters in the same column indicate significant difference at P <0.05 or P <0. 1 (yield) level by

Duncan’ s new multiple range test.
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2.3.3 sPIER IR F RATEAE A
25 Kb PR A 15 47 B 2 BT R(E () 5 B
VHINFE] (o) B2 IR D7 (3R 4)  HER IR b B %

MRl SR AL B I $5 BOA 2 50 i s 1] 3 i
6 A XIS T 4 A H 3R 2 FhBiGTHE it
TEFR AT N B A A R RS U LA T

R4 REZBRBFBERNEERFE() 5RITHE () MEEEEATE

Table 4 Linear regression equation of logit x (y) and cumulative time (¢) for tomato root-knot nematodes

b3 mEp;¥ HXRRE R I ]

Treatment Equation of regression Correlation coefficient Time (d)
HilE Dazomet y =0.0159: —2. 9431 0. 6732 185
B YES-2-14 y=0.0207: — 1. 472 0. 8686 71
Fils + EBI T Dazomet + YES-2-14 y=0.0193; - 3. 588 0. 8358 186
X CK y =0.0167 — 1. 0294 0.7671 64

Fe R RIS e T PR EGR B 50 T iR, BY y =0 BF % ¢ {6, Duration when disease index reaches 50 (¢ value when y =0).

3 it

IR AE YIRS 2 2 R S A )
B9 BB, O ELAE H (R) R p U T R AT
AR, ARSI E T B AR B 25 1 T AR B AR 2%
0175 5 TR 79 X e i AR 4 4 U B B A B TR AR L IR
AEfg P A K P AR g 2k ol
R D WY TR . Fo & Park (2014) #F57 & #1,

AR R 35 o/m’ FRBEALEE 24 JECR B 4 4%
HRRR 5 2 U BCE AU X BRAY 10.9% , Wang et al.
(2005 ) W58 A 3, At I B 2% 3o A v A 380 o7 S
TR WP R % 3] 25 S 2 6 BT AR 1 A 3 il —
(2% s HARRETE T3P OR 5 4785, DR i H 24 3500 559
558 KR R B A - HE PR 45 4 % VT AH ¢ (Ruzo,
2006) , ApFsRhEZE RS ZHEAE 11 H 47, <R
B, A FH R R (70 g/m®) YA B Ah 6 3 5 A
AERAE A T — B RIVER . bt S X A A
FRAEREE IR N 0 R R AR T AR PR
ZEACIRIRL B IF KR AT T U=

YR, ARV B IR TR Sk (A g S A e R T OOk
R ERVE . A B B AR USESR 4429
T RA KRR A e P e R
T, M H AR EREH ., EE%K%(1997)
R LI, FEARNTEZBINAEN WSS IR KU
B b )R 2 OB B RUFE SR 2.3 ARATE AR AT LAk |
7.3% ~37.7% ;Dube & Smart (1987 ) W3 % ¥A , Jifi il
RETEIGE 1 ARG 2 280 A= 5T
HEAY RS T 172% F1 218% , 3¢ WA AE B 18 % I 224
YR B, TEAM R AR BT, N
FHIR S5 40075 8 b 700 Ak B G R 465 28 R 1 J5 19 (150 d)
BiR LA KR (60 d) #2785 T 140. 4% , R B A= B

VR JE BV R R i, 17 FH A B R0 P AR R AEVE R

A2 T4 52 4%, A B 11700 £ ) 1o,
HRAG B2 BB AN B AE B O ( Guetsky et al. |
2001 ;Slusarski & Pietr,2009) , AXIHFIT T A [
24 U T AR B B 104 FH ) L FH 505, 3% B A R 2
BT (94 3k/100 g 1), BB RE MRS, A
IFi) 2 s 1) Ak BB ) B SR A AE — o 2500 (A 22 AR B
5 MTEAR 2 4 ™ F R e (1) b e (W) 4 2% 5
F 674 /100 g £) , 7CMEIR LT AR R I ARMEA 5L
B AR R E R, Al 2 2R W B A R
SRR R AR B N T — AN EE RN,

& 2 A Bl LR R 2L IR e SR A B Clonostachys rosea X
T IAGZE 1 B R ; Huang et al. (2014) 54 B B
BRI EE Syncephalastrum racemosum 55 7%k B3| i
HEHRES ST, BRI T AR 4l 2 B o A 3™
HRE AHFITE So R e U o B 25 50 A P A 3 -
IR IR R T R ), 4 R R, 5
B IR SEAUE T A AR LY, Hr Rt T rh AR 45 4%
HOBRFEAR T 62. 5% 3R ERIBIRR & T 4.1 4,
I ER R TEERE] 50 pmf R T 115 d, RIS
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