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fungicidal bioactivity of wettable powder formulations of Trichoderma asperellum. Journal of
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1 School of Forestry, Northeast Forestry University, Harbin, Heilongjiang, 150040, P. R. China;

2 Forestry Bureau of Mudanjiang, Mudanjiang, Heilongjiang, 157011, P. R. China.

We prepared microbiological fungicide using conidial germination powder and freeze-dried
fermentation broth powder of Trichoderma asperellum in this study. Based on measuring the bioactivity of
primary adjuncts to T. asperellum, the effects of adjuncts on formulation properties were further tested
according to orthogonal experimental design, and then the optimal species and contents of the adjuncts
were finally determined. The wettable powder was formulated with a Muller mixer to blend conidial
germination and freeze-dried fermentation broth powder of T. asperellum and adjuncts. The inhibitory
activities of wettable powder formulation to Sclerotinia sclerotiorum with different ratios of conidial
germination to freeze-dried fermentation broth powder of T. asperellum were evaluated. The results
showed that the optimal mass ratio of conidial germination to freeze-dried fermentation broth power of T.
asperellum in the wettable powder formulation was 1: 1, and the wetting dispersant was composed of 1%
Morwet EFW, 5% TERWET 1010, 5% Morwet D425 and 7% calcium lignosulfonate, using 0. 3% nano
zinc oxide as UV protectants and diatomite as carrier to make up 100% . The conidial germination was

88.57% , mass suspension percentage was 81.79% , conidial suspension percentage was 80.12% and
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average particle size was 27 wm, and the wetling time for the formulation was <10 s, which accorded with

the standard for commercial formulations,i. e., small particle size, high suspensibility and good shelf

life. All different mixed formulations had different synergistic effects, but 1: 1 ratio of formulation was

significantly synergistic. The wettable power formulations (1 600 X ) containing both conidial germination

and freeze-dried fermentation broth power had 21.67% and 12.09% higher control efficacy to S.

sclerotiorum than that of wettable powder formulations containing only conidial or freeze-dried fermentation

broth power. The inhibition of wettable power formulation to S. sclerotiorum ranged from 64.17% to

88.67% . Therefore, this formulation is an environment-friendly green pesticide ,and our study provides a

new bio-fungicide in biological control of plant diseases in agriculture and forestry.

Key words Trichoderma asperellum ; adjunct screen; toxicity assay; wettable powder formulation

A % ( Trichoderma spp.) J& T % B ']
( Ascomycota) , 26 5¢ 1 24X ( Sordariomycetes ) , P A& B
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K7 Bl i AR 0 5 16, 5 32 AR R EE R R T,
i B FH 18] [ 74 2R AN BAR AN Fase 22 o T
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FE W0 B Il R B O 0 B ( Sclerotinia
sclerotiorum)
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Tab. 1 Effects of carriers on conidial germination and growth rate of 7. asperellum
£ i #e & Concentration/ V&R B4 AR B K A Daily
Carrier (mg-mL~") Colony individual per petri dish increase of colony diameter/mm
MM 4 Aapulgite clay 1 000 41 ¢ 20. 08 cd
F 52 Fumed silica 1 000 43 ¢ 24.25 a
U4 1 Kaoline 1 000 38 ¢ 18.92 d
ik 1 Celatom 1 000 54 ab 21.33 be
JiZiH + Bentonite 1 000 51b 21.75 b
X} & Control 1 000 58 a 22.50 b

L BH/NEF R FRIRTE P <0.05 K 2783, FR, Notes: Small letters after data mean significant difference at P <0. 05 level, and the same

as below.
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WA E 6 FEIER (TERWET 1010, WLNO
Morwet EFW | SDS  MF-5 i JF 43 ) 1 5 Ff 43 H 51
(TERSPERSE 2020, NNO, A Jit  fiff % 44 . Morwet
D425 RJE AR ES ) % A8 R 3 A A i & 15
M), 75 326 HH I 7] ( Morwet EFW  TERWET 1010) FiI
IYHLF (A B K T FR 45 . Morwet D425 TERSPERSE
2020 AJRRBEIREN) , AT IS /EC L b, N
250 7 3 (A N BRI A2 4 T e i 7
G TR R 5% 10% By H i A K 85 43 A= 4
THH, BN 2 100% 5 T8 Al @R ), I

U 90 95 B ) N R VR R W g Al L SR, T
( Morwet EFW TERWET 1010) Fl43 i3 ( A 5t Z i
Fi 55 Morwet D425 ) AT IR T A, AR A B B4 4L 1
TRy AR AR A R A ) < 10 s, BT R R R R
o, BIPIRBUARL KK 4 Bl 1843 HOR A A 1E 38
RFTIT YRR (K 2) o 4 FEIR R H B
YBT3 AR (£ 3), i IR SR T
PHRIZE RN 4 15, ARE BRI BB T
4 A,B,C,D,, Bl Morwet EFW 1% . TERWET 1010 5% .
Morwet D425 5% AR ZERERES 7% , 72250 W 45 51
TEFEMR MK A D >B >C > A,

%2 REEEAMSENEH W IHR I FDR N BB RE

Tab.2 Effects of different wettable agent and dispersing agent on wetting time and suspension percentage of wettable powder

CIRRTA 8 ignll S3HR = TR 7] FE TN Jipsw i
Wettable powder Dispersant Amount/% Wetting time/s  Suspension status Suspension percentage/ %
Morwet D425 10 6 1t Excellent 65.36b
TERSPERSE 2020 10 9 K Good 58.99¢
TERWET 1010 .
K E R4 Sodium lignosulfonate 10 12 % Bad 50.51e
ARFTREBEFRES Calcium lignosulfonate 10 6 K Good 69. 88a
Morwet D425 10 5 It Excellent 69. 53a
TERSPERSE 2020 10 6 K Good 51.48e
Morwet EFW
A FRE B Sodium lignosulfonate 10 7 B Good 55.21d
AJEZEBEFRES Calcium lignosulfonate 10 5 11t Excellent 66. 61b

TE: KRR35 A 34, JOR] WSO T 905 R oK o A s/, A B0RE T 0, T TUS0RE T 00 A R 1 4018 22 K ThORRE A 34y
H, S BRLIR FUTEEIR T UL, &l 51 Y3 5 A e 4y H 3o - Notes: “Excellent” refers to automatically and cloudily dispersed in the water without
obvious particles precipitated; “Good” refers to automatically dispersed in the water with some particles precipitated, and precipitated particles can be

dispersed slowly after light shaking; “Bad” refers to not automatically dispersed in the water, precipitated in particles or floccus, and dispersed after

intensive shaking!*®.

&3 EENFS B IFIER ERFIKE

Tab.3 Factors and levels of different wetting agent and dispersant

K2 Factor

fil Morwet EFW TERWETI1010 Morwet D425 N
(A) (B) ) Calcium lignosulfonate (D)
1 1% 3% 3% 3%
2 3% 5% 5% 5%
3 5% 8% 7% 7%

BN 4 DR EM IS4, Note: Data is the mass fraction of 4 factors.

2.3 EIMRIPFIRITEIE

VEFE 4 Pl S SMRT TR ACEE 325 AT 105 & R )
MIEE IR | BR2E R B R AT IR 7k
PR AN, VO BRI Tk B AL 5 AT N &
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A s SANTINEE IR ) | 285 A1 BRI XTI 2
LG, B A A K AR AR BN 4 A
PR E I B RCR e e, kO VO B RS (%
6) . PRIILIERRGN K AL BE 1R b AR 55 ] 1844 4 7] 1)

LHMAYR, S5XTHE 1 A L, AR R oK S AR
o b A R B o 2 96 W A, Hirh 0.3% AR A
FEEFMEIE R B/ S5 XTI 2 A0 B AR PE e,
NG T AR P 880 A1 B B AR PR IR 2 R 0.3%
(£7),
2.4 FEmiEgeim

FR 4 b A A58 45 5 | %o il i AR 2 il AT T
A AE A B GE . K R o AR R R R =
88.57% (%I 10 ~30 °C, W AFHF[E] 180 d) 5 Vi ¥R i
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Tab.4 Results of orthogonal projects for wetting agent

and dispersant

RT TRRESVHAREUFENRARES £
AFHFRIFIER

Tab.7 Protective effects of different concentration

AR P B nano zinc oxide on conidia of T. asperellum
Experiment Suspension il i BYEEL Colony individual
number A B c D percentage/% Protectant Concentration/%  per petri dish
I 1 1 1 1 47.27 0.1 105. 67 £5. 51be
2 1 2 2 2 62. 82 0.3 114.67 £5.51 b
3 1 3 3 3 69. 84 APRILLE Nano zine oxide 0.6 110 £7.21 b
4 2 1 2 3 71. 04 0.9 96.33 £7.02 ¢
5 2 2 3 1 47.93 %HE 1 Control 1 126. 67 £8.02 a
6 2 3 1 2 44.91 X} H8 2 Control 2 75 +6.56 d
7 3 1 3 2 45.27
X 3 5 . 3 74,35 RTEWOR IR C S A W] 2 A 34 20 T A i ROR IR
0 3 3 5 | 50,45 Woh RS H T (88.67% ) > R A A1
. 997 5455 5551 4559 (83.33% ) > JRECHIFII (82.92% ) , [l it 45 TR e 4
" S 63 6170 6144 SI.00 FIBIBTIA RO W00 T4 B B0, IRECHIR 1%
ks 56.69 55.07 54.35 71.75 TSR P A FATHO 40 1 5 62. 50% ~83.33% , HAL
B Range(R) 5.3 717 7.09 23.20 PRYRFER] 22 5 35 (P < 0. 05) 5 & TRy BRL0) 4 41
R R R v e S PR i | W | it e S 3=
x5 HEHW B3 400 800 RSN, HiARAS Ab BRAL 18] 22 5 W3 (P <
Tab.5 Variance analysis 0.05) , A& PR A A1) B REOCR B 05 3 B0 5 7 TR
HU Source SS dF MS F P T il 550 100 v A6 BR300 Bl RO T A TR 5501 [
A 43.60 2 21.80 R BE 3 R RN FR R 5 22.83% ~33.33% ,H.2
B 95.76 2 47.88  2.20 a2 5 PE R E (P <0.05),
C 86. 66 2 43.33 1.9 \ s
D 974.52 2 487.26  22.35  <0.05 3 % 5 Wk

TE Notes: Fo (2, 2) =903 F, o5(2, 2) =19.

R6 EIMRIPFIIRABABARFHERNAFI
Tab. 6  Effects of different UV protectants on conidial
germination of T. asperellum

{47157 Protectant

vC 125 £7.00 b

ET5EL Colony individual per petri dish

H#JFK Xanthan 119 +4.04 b
K ALEE Nano zine oxide 126 +8.89 b
PIEFE N Obiturin 88 £9.00 ¢
XtHE 1 Control 1 144 £8.62 a
XF A% 2 Control 2 79 +5.51 ¢

L HHREE S 0. 2% . Note: Concentration is 0. 2% .

Hh 6 s; it B % 81.79% ; 1 T B 1% %
80. 12% ;7K4¥ 3. 52% ; 40J% (3 325 HARUEN, 3
LM 27.00 wm) =98% ;pH {H K 6.7, FrBcHl AT
T 7 B ME B AR AT 5 B i R 22K
2.5 ZHaudne

PRI SE R R (S, sclerotiorum) X 1R B il
FIBH AR IEATINE (£ 8) . Z5F BN, 7 H Al

Hl, A X2z R G S RERAG AR ECAH
Wil ZE S I TR RS Z W RE AP
FKFE W ST AR B ( Fusarium oxysporum ) BYRL S 15
82.25% , FRFIERAL N 37. 79% F1 70. 59% 5 H %=
MR S v R DL 8 2R C B 16 AT K B
( Botrytis cinerea) , iia 1k 81. 00% , 34 =5 T HLplt
A A B 300 R B o2 5 2 ek 450 B I KB T-
S-2 AR 5 B TR (W I T e R T T S T
FEUIE BRI IE T W A ) YR TAC BBK 5 7 VR K B3R ( Botrytis
cinerea) A B FH IGRAE I, REARGRSLZ
TR FHBESE & TR PR AR0E 120580, Xasib T 1k
2R R i (B JC R e A 25 A “ 3R [R)

ARG A R BRI TR B R P ER
KRR, 2 E R IR B, b vl g
A A AN TS G IR 8 % N3 &4 i Bt
FFEBARALO X AR AE Y | | R B v A R 22
K IUHIEAE R R TO A TG e g ih b R T
AR RN E LWL 2AR, B AR R T 88
AR A BRI Y), S ARG LA TR
XA B B AR A IR, A SCIR A AR 25 55
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Tab. 8 Inhibition percentage of wettable powder formulation from conidial germination and freeze-dried
fermentation broth powder of T. asperellum to S. sclerotiorum %
255 Chemical
LR S G AL TRBC ) 11 RIS 101
Dilution Mixed 1-1 12 Mixed 11-1 112 Mixed 1I1-1 112
multiple formulation I formulation 1T formulation IIT
3200 62.50 = 42.50 = 58.33 64.17 £ 47.50 = 57.50 61.67 49.58 = 25.42 +
4.51e 4.39d 2.60c¢™ 1.25d 3.82d 3.82d" 1.91¢ 1.71d" 5.91e
1 600 70. 00 + 51.67 64.50 + 74.17 52.50 62.08 + 69.58 + 60. 67 + 28.08 +
2.5d 2. 60c 3.82b" 2.60c 2.17c 1.91cd” 7.20b 2.60c¢” 0.72de
300 75.00 = 59.17 = 66. 58 + 79.50 63.75 = 64.58 = 72.92 = 65.83 = 32.50
4.51c¢ 4.33b 2.60b " 3.82b 4.39b 1.25¢ 0.72b 1.44b" 2.17¢
400 80.83 £ 61.67 + 74.25 = 81.75 70.83 £ 72.08 + 81.25 + 67.42 = 40.08 =
1.91b 1. 44ab 1.25a" 0. 00b 0. 66a 1.91b 1. 44a 0.72b* 1.91b
200 83.33 % 65.25 + 79.58 = 88.67 + 73.83 £ 77.50 = 82.92 + 74.08 = 51.25 %
1.91a 3.75a 0.72a" 1. 44a 2.60a 3.82a" 1.25a 0.72a" 1.25a

-1 -1 T-1 R e AR B 43 A 0 B0 5 12 102 TH1-2 Ay b A 5 % e W PR 59

" TR AL S WERORS 45 6T i R 4L 1 22 5 B

Notes; I-1, II-1 and III-1 refer to single conidia of T. asperellum; 1-2, 11-2, III-2 refer to single freeze-dried fermentation broth powder of T. asperellum

* indicates the significant difference of groups between single conidia and single freeze-dried fermentation broth powder of T. asperellum.

A RT3 R TR R 93 8 R B WL RIS (] i A TR
Bie, S5 TR BN 46 R T MR R) AR T
SRR O T RS B A B IR ROR = T
2 FREAFA] AT TR PO A A A TR RN R TRV
W R 11, IR BRI A 1% Morwet
EFW 5% TERWET 1010,5% Morwet D425 ,7% A Ji
HREIRES s L AMEAFI N 0. 3% 9K AL EE , 2
T AME 100% % il 550 AT IR B[R] 4 6 s, JoT Ak
TEZEN 81.79% , FilF20% 5K 80. 12% , XK A
K i I Rl 64.17% ~ 88.67% ,3 FhiR it 7
400 £ T VB 0 B % ELAH R PR 6. 58% ~
41. 17% IRFELFIIA — 2 RIERUER . SRR
ALY d TR R g R A L T W EE 1 Y e d I il
B E W BB 0 E T R UYL 2 A S
B PR W REma A, X T 42 il Ak 1k 25 L (Rl
FE AR FEIEA T R g DR i e e 38 K B 4 o A
YEFE . T ABRA A B R AR = ol 200 1
PRV 93 o D T A 0 o A P R S P R e, (R
10l P 25 s DR A A P 2 b TR S A A AT
el 25 X6 g SR A ) R R 2 4 S AR PR A BIL S
B 48 B BB ROCR R 290 IR BT 257 | 3 AT ek /it
U PRI AS TR AR S A, A XPIE Y
HEHLIE AT B2 A AR FE R A ™ W) A A K i
o Ji7 DA 4 BELRE A IS (n . LT I A0 ) B-1, 37
RWERFAE 0 S PUE R (AN 6-15 K -o ML
MR FI2A ) 137 3o S KAy AT s D BT 14 AR S Ak A A
BB 7, A T A ) T A2 %) B R B, B T % D
AR R (A S A A B K TR Y A AT
PR R ML R ifE— IR ARG,

(1] RIRTF, HESCH. RGBT L)].

[

[

[

s % x #t

W=k, 2014, 33
(6): 1136 - 1153.

ZHU 7 X, ZHUANG W Y. Current understanding of the genus
Trichoderma ( Hypocreales, Ascomycota) [J].
2014, 33(6): 1136 - 1153.

TR, BERE, o, . RGIARES R
%, 2014, 33(6) : 1210 - 1230.

ZHANG G Z, YANG H T, ZHANG X ], et al. A checklist of

Mycosystema, 2014, 33(6) :

Mycosystema,

[EE7ES

known species of Trichoderma [J].
1210 - 1230.

WEINDLING R. Trichoderma lgnorum as a parasite of other soil
fungi[ J]. Phytopathology, 1932, 22 837 - 845.

HOWELL C R. Mechanisms employed by Trichoderma species in
the biological control of plant diseases: the history and evolution of
current concepts[ J]. Plant Disease, 2003, 87(1) : 4 - 10.
HARMAN G E, HOWELL C R, VITERBO A, et al. Trichoderma
species-opportunistic, avirulent plant symbionts [ J ]. Nature
Reviews Microbiology, 2004, 2(1) : 43 -56.

Ky, AR, kR, AF. TSR AR B R LR 2
T LT A BTSR[] R, 2014, 33(6): 1292 -
1301.

ZHANG G Z, YANG H'T, ZHANG X J, et al. The biocontrol test
of chlorpyrifos-degrading  Trichoderma  strains on soil born
pathogenic fungi [ J]. Mycosystema, 2014, 33 (6):. 1292 -
1301.

ML, R, P, . SR BIELE Ae By AR T i ik
JMGE[T]. WA, 2014, 33(6) : 1231 —1241.

QU Y H, WANG Q,YAO Y B, et al. Antagonistic Trichoderma
isolates against potato late blight caused by Phytophthora infestans
[J]. Mycosystema, 2014, 33(6) : 1231 —1241.

PREE, SEd, WA, % AR RTEERN E AL YBIG a1
PP BRI )], B4R, 2014, 33(6) : 1154 - 1167.



55 6 3]

PINNARSE : BRALA RS AR #

TF o] B 2% B A 51

CHEN J, DOU K, GAO Y D, et al. Mechanism and application
of Trichoderma spp. in biological control of corn diseases [J].
Mycosystema, 2014, 33(6) : 1154 —1167.

SAMUELS G J, DODD S L, LU B S, et al. The Trichoderma
koningii aggregate species[ J]. Studies in Mycology, 2006, 56
67 —133.

HARMAN G E. Myth and dogmas of biocontrol changes in
perceptions derived from research on Trichoderma harzianum T-22
[J]. Plant Disease, 2000, 84(4): 377 —393.

WRad7, ml. REEEYREEYPa P ] o
Al FR, 2008(5) : 123 —125.

CHEN Y F, GAO Y. The application of Trichoderma spp. in
biological control of plant diseases [ J]. Jiangsu Agricultural
Sciences, 2008 (5) : 123 —125.

PONMURUGAN P, BABY U I. Evaluation of fungicides and
biocontrol agents against Phomopsis canker of tea under field
condition[ J]. Australasian Plant Pathology, 2007, 36(1) : 68 —
72.

ALMEIDA F B, CERQUEIRA F M, SILVA RDO N, et al.
Mycoparasitism studies of Trichoderma harzianum strains against
Rhizoctonia solani: evaluation of coiling and hydrolytic enzyme
production[ J ]. Biotechnology Letters, 2007, 29 (8) ;1189 -
1193.

BENITEZ T, RINCON A M, LIMON M C, et al. Biocontrol
mechanisms  of  Trichoderma strains [ J |. International
Microbiology, 2004, 7(4) : 249 -260.

HERMOSA R, RUBIO M B, CARDOZA R E, et al. The
contribution of Trichoderma to balancing the costs of plant growth
and defense[ J]. International Microbiology, 2013, 16(2): 69 —
80.

KAEWCHAI S, SOYTONG K, HYDE K D. Mycofungicides and
fungal biofertilizers[ J]. Fungal Diversity, 2009, 38 (11): 25 -
50.

SANTIAGO DE A, GARCIA-LOPEZ A M, QUINTERO ] M, et
al. Effect of Trichoderma asperellum strain T34 and glucose
addition on iron nutrition in cucumber grown on calcareous soils
[J]. Soil Biology and Biochemistry. 2013, 57 598 - 605.
ADZMI F, MEON S, MUSA M H, et al. Preparation,
characterization and viability of encapsulated Trichoderma
harzianum UPM40 in alginate-montmorillonite clay[ J]. Journal of
Microencapsulation, 2012, 29(3) . 205 -210.

MBARGA ] B, BEGOUDE B A D, AMBANG Z, et al. A new oil-
based formulation of Trichoderma asperellum for the biological
control of cacao black pod disease caused by Phytophthora
megakarya[ J]. Biological Control, 2014, 77 .15 -22.

ZIMAND G, ELAD Y, CHET 1. Effect of Trichoderma harzianum
on Botrytis cinerea pathogenicity[ J]. Phytopathology, 1996 , 86
(5) :945-956.

KREDICS L, ANTAL Z, MANCZINGER L, et al. Influence of
environmental parameters on Trichoderma strains with biocontrol
potential[ J]. Food Technology and Biotechnology, 2003, 41(1) .
37 -42.

BILJANA G, JUGOSLAV Z. The influence of Trichoderma
harzianum on reducing root rot disease in tobacoo seedlings caused

by Rhizoctonia solani [ J]. International Journal of Pure and

[N

[

[N

[

[

[N

Applied Sciences and Technology, 2011, 2(2) .1 —11.
SADYKOVA V S, GROMOVYKH T I. Resistance of barley root
rot pathogens to chemical and biological fungicides[ J]. Russian
Agricultural Sciences, 2011, 37(2) :126 —129.

SR A 70 R T R B IR RO BRI S [ D],
BOM - VTR % ,2013 :20 - 25.

ZHANG Y L. Control of pepper blight using combination of
Trichoderma spp. and fungicides [ D ]. Hangzhou: Zhejiang
University, 2013 :20 -25.

MONTE E, RODRIGUEZ A, REY M, et al. Applications of
Trichoderma formulations in crop protection [ J ]. Journal of
Zhejiang University ; Agriculture & Life Science, 2004, 37 (4) .
410.

KRAUSS U, HOOPEN M, REES R, et al. Mycoparasitism by
Clonostachys byssicola and Clonostachys rosea on Trichoderma spp.
from cocoa ( Theobroma cacao) and implication for the design of
mixed biocontrol agents[ J]. Biological Control, 2013, 67(3)
317 -327.

JAEE, BT, SRATT QRS IIERA[T]. B R i)
P, 1999(1) :31 -32.

ZHOU R X, DONG K J. Expounding on pesticide pollution and
environmental protection [ J ]. Environmental Protection of
Xinjiang, 1999(1) . 31 -32.

J7 k. MORRTSE T B [ M. JEat: el Rk, 1977:173 -
175.

FANG Z D. Study method of plant pathology [ M ]. Beijing:
Agricultural Press, 1977 173 - 175.

TR, ALY, XHT, 5. 5 LRI T/ SEARE RS Y
BEHILJ]. TERARLAAR, 2008, 21(3) : 675 —679.

ZHANG M, PENG H X, DENG X P, et al. Research on the
wettable powder of Trichoderma spp. with each gram 500 million
living conidia [ J]. Southwest China Journal of Agricultural
Sciences, 2008, 21(3) : 675 —679.

FRRE, IVIEN, A, A IR BT R R AR T AR AR
BFt) B g R [ 1] dLstbkoll 272441, 2014, 36(3) -
34 - 40.

WANG Z Y, SUN L L, ZHANG ], et al. Preparation and
insecticidal efficacy of wettable powder formulations of Bacillus
thuringiensis and Beauveria bassiana [ J ]. Journal of Beijing
Forestry University, 2014, 36(3) : 34 -40.

. R E kM. dERt: P EgO AL, 2005
294 -295.

GAI'J Y. Experimental statistical methods [ M ]. Beijing: China
Agricultural Press, 2005 294 —295.

GB/T 5451—2001 4% 24 AT {8 VW3 008 {8 P A 7 ik [ 8] b
aC: T ERET AL, 2001.

GB/T5451—2001 Method for determination of wettability of
pesticide wettable powder formulation [ S ]. Beijing: China
Standard Press,2001.

GB/T 14825—2006 ARZyBFRMETTIL[S]. dbat. HEAR
et AL, 2006.

GB/T14825—2006 Method for determination of suspension
percentage of pesticide [ S]. Beijing; China Standard Press,
2006.

GB/T 1600—3 pH fE M & J5 ¥ [ S]. dL5T: v [ bR i AL,



52 k| A O N N S ¢ 9537 &
1993. harzianum and five fungicides to Botrytis cinerea [ J]. Chinese
GB/T1600—3 Method for determination of pH value [ S ]. Journal of Pesticide Science, 2013, 15(2): 165 - 170.

Beijing: China Standard Press ,1993. [40] W{LRE, LM, SRBR, & AR nT IR ) R 0 .

[36]

[37]

[39]

GB/T 17980. 35—2000 4 24 H i) 2425 il g v ) ( — )« A B 74
B iR A [ S]. dbat . i BRI kL, 2000.

GB/T 17980. 35—2000 Guidelines for the field efficacy trials of
pesticide ( I ):
[S]. Beijing; China Standard Press ,2000.

TRESE. FEA R L B R R (1], B
24, 2003 (4) : 24 -26.

ZHANG ] R.

fungicides against Sclerotinia stem rot of rape

Study and application of special adjuncts of
prometryn [ J]. Modern Agrochemicals, 2003 (4) ;24 -26.

B, Bk, o, . RRARE S ZE AL A XK
WISE AR B IA [T]. WL R 2 4 Al 5 A A B2 i,
2009, 35(1): 65 -70.

LI M, YANG Q, WANG S, et al. Trichoderma harzianumin
combination with carbendazim for integrated control of rice seedling
blight [ J].
Science, 2009, 35(1) :65 - 70.

FEEA: , TAREBE. T 24 1 A i ok 14 O 32 B JFC X IR 50 19 B VA
[J]. E=PHA, 2005,15(5) ; 26 -28.

TIAN L S, FENG S B.

Journal of Zhejiang University; Agriculture & Life

Screen on endurance strains of

Trichoderma and control of Botrytis cinerea [ J]. Biotechnology,

2005, 15(5): 26 -28.

A5, AR, BERKH, . MIRABRS 5 AREFIX
nufé#ﬁlﬂﬂﬁml‘wﬁm[ﬂ 2h2E2A 4] 2013 ,15(2) ¢ 165 -
170.

NIUF S, MA Z Q, BI Q Y, et al. Synergism of Trichoderma

[41]

[42]

[43

[

[44]

fhIE, 201210492682.3[ P]. 2013-02-13.
CAO C W, WANG C, GAO C Q, et al. Preparation and
application of wettable powder formulations of Trichoderma
asperellum ; China, 201210492682.3[ P]. 2013-02-13.
M, J7E, REHI. SURE RO T XI55 R B 1R HITLE BT
PR AVELT]. K2, 2010, 49(7) : 482 -483.

CHEN X L, FANG X, SHEN Y C. Mechanism,

resistance and

security of Jinggangmycin against Rhizoctonia solani [ ] ].
Agrochemicals, 2010, 49(7) . 482 —483.
KUMAR D P, RAJESH K S, ANUPAMA P D, et al. Studies on
exo-chitinase production from Trichoderma asperellum UTP-16 and
its characterization [ J]. Indian Journal of Microbiology, 2012, 52
(3):388 -395.

e e, VG, BRI A W BTG AR AR S ()]
MR EER L R 224 . AARRESARR, 2014, 30(1) : 37 -40.
YANG P, YANG Q, XU Q. Study on metabolites related to
biocontrol from Trichoderma asperellum [ J]. Journal of Harhin
University of Commerce ; Natural Sciences Edition, 2014, 30(1) :
37 -40.

KATAN J, GINZBURG C, ASSARAF M. Advances in biological
control of plant diseases [ M ]. China Agricultural

1996 ; 320 -326.
(TRt F 2
wEmRE E U

Beijing

University Press,

2R





