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R 76 7K 2 HD  9 Be A BB i BE X
1t & R IRE f B9 B ia R

e HER L K, FER, KFaT

(1 FEHLRHE T PR S 5 A B B LA R A WP B R SC e, b % £ 5 ,066600;
2 FALRHE B RE A B RHITAL )

HE: b RS B B R I A A A AR B RS AU AR BRI B I R, SR AR IR e
6 ISR W ERR)E SR R K AR I T ARG R AL AR A E M BA R . SRE
B :Shi-1-8 YIRS, R BRORIU 4 8 PRI BRI T 80% . &3 6 d RBEMAEFTH 1.48
x10° 4+ g™ s AREHEAEA L ARIERE Y H E PG RORAE] 73.32% o By LR, R RIE A A T BiAL
AR
RN MAKE IV AT R LSRR PR
thES#S: 5432.9°5 SCHRARERS: A TEHS 1672-7983(2022)04-0007-06

ABER I EHFET B MR HE S KERE PR W, BHLEE ZYUREN ZE RN
¥, 08 3% A B ( Trichoderma harizanum) | B 71 K % ( Trichoderma asperellum ) . $8l Jf T° /K 8 ( Trichoderma
pseudokoningii) \EIR AT ( Trichoderma hamatum) %6 KB ( Trichoderma viride) I A A EE ( Trichoderma
longbranchiatum ) BT UL T B 36 30 R FB G . LW KB A 25 IR B L 1 27 465 29 s I
RERED o Heh, BRSBTS 20 R 0 A K R R S LR BRI B R
B8 g KB TCS007 X /N3 4 i I ( Gaeumannomyces graminsis ) ¥I300 4 2 54 85 g 87. 62% 1*) ; F2
=L IR R TR 81. 7% , BiIARUER N 52. 6% M o A3 ) BHH AC TS T Mo SE SR 20005 A0
T BB A RUR A BIE B 45.9% 1 53.3% " o (BT AR 7R [R] Tk Bl 3R X R AR T , [B] — TR R 400 1 3
R BRI, BHEPHREREER M SHREREARRTIRA ) FILFkm i
IR B E R OV EE,

FBERNFHHEARIR SEEZ MY, R TREMOAAL LT BB AZEE LT 5K R
BT R E B K, P b 2 8 BT E R B I8 B RS RAR R T A W ItE
HZ5HF AR, U AR E ALK 2 000 hm® , H[EHZE Z K, LB ARG H R E R EARFE TR
BERE" ., RN, REREHRTE, K2 SRS RS, SRR, TR, GRS, M
Hetidt. K EER—BE= 30% , P E ™ 80% , FMEE SR T E RMETT A, HHl 4 T izl
BARPF R HEE R Nk, EEENERAATAR R AN E SRR, W A8 s vk A XL
AR BIERER , AN AR BT I AR 7 1 BiE SR L0 3 .

1 #R5RE

1.1 #&##

PP A B #% : Shi-10-5, Shi-1-8 , Bao-7-2 ,Fu-8-7,07-4-1,Leh-1 ,Lang-14 ,PSR-1 ,

S5 L « T8 4k 76 8 ( Fusarium solani) \ 2R H 48 F0 B ( Fusarium oxysporum ) | 5¢ Bt 4k # B ( Fusarium
verticillioide ) | B BESRHU I ( Fusarium moniliforme) eGSR E ( Fusarium fujikuroi) \FIB SR HE ( Fu-
sarium sporotrichioide) | 2 ¥R 48 #1 B ( Fusarium semitectum ) | JK % %j 4 ( Botrytis cinerea) . % F BT

HEETE WA = AT E (O B4 S :21326516D,22326501D) ; 3% £ B T s B & 11-R070 B (37 B 445 :201901B022) ;
LA B SRR R ST B (37 B 452 . C2019407103) s T b 4 BF 5T A A 35 %E BhI0 B (T B 475 . CX22202206) ,
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( Corynespora cassiicola) 3 f5 7% JH #i ( Colletotrichum capsici) \ PR 2 ( Phytophthora capsici) 573 /NM%
B ( Sclerotium rolfsii) | 3.4 24 4% B ( Rhizoctonia solani) HE IS ( Sclerotinia sclerotiorum) FIJ 1 HE FU 1 &L
%5 (b B ( Fusarium oxysporum f. sp. fragariae) .

T2530:62. 5 gL~ ¥ M B S BRG] B L B IE R E R B R AR AT

Wi B KOSl 4, pH 6. 45, 45 HLIR ( RARE T 231 ) R & 4 80k 43. 26% , B R B 0 80N
5.07% ,B%(P,0,) R4k 3.70% , 8 (K,0) i3 %N 3. 19% .

JEBAR T A B R 2 F RILEAR | 4R,
1.2 7
1.2.1 #HHighk ¥4 CRANABERAFEREE S 388 T PDA F4k 1,28 CEREFRERKMHE
FRILAT , 285 o
1.2.2 HHAEFHE FAERE7 mm TG0 HEREEMARE LS ITREY, BT [F— PDA ¢
Wb, ZEAIES om, DiBABER R R 0 SEARAE X IR 3 IREEH . 28 CHEFES d Al B E
AR L2, TR AT X A EER,

MER = [ HIRREREEF R - MR R R TE 2/ OF B RE E & £ 12 - lpkg
12) ] x100%
1.2.3 RIBAFRTEFRGHE ERHERERGT  HRRERBTACR BT AR T Rk
Fh7E PDA AR EdFATY 9,28 THEFES d )5, BILINA S mL BE/KG HXEERBRFRELEN=
faip s BB TIRE R 1 x10" 4> - mL7 £
1.2.4 AFHEGHEREAMNE  BR 1 PEREFRERKEE, #5E L (3*) MIEZBIT TR,
KR BT A B 7 B R, # IR 48 1 000 g KEJS M3k B R0 FIAE M 2L A 80 mL frR
BHEMFRTRO LR A ABEIR, F28 CAHTABEERT | UEABHEIERTHERE" . ¥
FEMABEILE T 28 CHEFM T, B 15 d #HT7H0E, RANS BB AREREFATILARE 1.0 g
WMATRE=MAMEF, A 9 mL TE7KEAERK L&Y 20 min J& , B4 F/5 TH 100 WL F PDA k,H
TR AR EEET28 CRETHERTIFHERAHEY MIIERERER EREE S ER T
&7, MEAEHEMEAM.

ABEMERTFEE (cfu - g7') = FETER x 10 x10° /2 E TR E (g)

F1 ABHEIEHEILEARREREFEFERLLIEXZREEIT

HE
AEYFOKF(RE) BEXREKF(AR) CEHKFURIR)
T1 1(20 g) 1(6 g) 1(20 g)
T2 2(15 g) 1(6 g) 2(25 g)
T3 3(10 g) 1(6 g) 3(30 g)
T4 1(20 g) 2(8 g) 2(25 g)
T5 2(15 g) 2(8¢) 3(30 g)
T6 3(10 g) 2(8 g) 1(20 g)
7 1(20 g) 3(10 g) 3(30 g)
T8 2(15 g) 3(10 g) 1(20 g)
i\ 3(10 g) 3(10 g) 2(25 g)

1.2.5 AFEHEFRERBRB RO EHR  ICERBRBEREEIRIAE T 2021 4£5 A ~8 AALZESR
TCIEAO R £ R BRA R #1T . £HNEP R L3, ATEREALEAR 4 FRREEEMEILER 1 £
A RIZEILE AR RN 30% ~40% , dbEART S H 3 HEMA A KRB, AR5
2k 1.500,3 000,6 000 kg + hm ™, #UESI G , HEHHAR 224045 , 227 25 om, 9% 70 em, /MR K EER 100 m,
LAXE B M RIS 250 CK, 3FiRiE K CK, MEBENIK 4HE51,3 IREH ., FEKEME A USRS
B, fLEE 18 em, AL 1 #R 1 FAEYH ., TIBRAREFERLKE S A7 AEERBR, RH¥T
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LRTREY: , B/NKIAZE 100 Bk, A BIAECR .
RITH = (R BRED) x100%
BVARUR = [ (MERARR - b3 RmE) /A A= ] x 100%
1.3 HESHT
i Microsoft Excel 2019 Fl SPSS 24. 0 £ % $Rd AT GE 1447 , SR A 3 6 3K Oy 224347\ LSD i
HERBEERR,

2 ERE5E4HH

2.1 BBEABHMEE
RSB B ARIAZE BRI 8RR, M Shi-1-8 LR, HIKZ PSR-1, HAhFtk
Hxt 2 ok R AL (3 2) o Shi-1-8 X S BRGRHLE | 20 B0 R 70 7 70 0 SR A0 T\ SR AR AR R T 2 R
B LR TR R T 2 E RS 8 AR IR I I B 4B 89.00% ,92.78%
69.12% ,82.06% ,92.36% ,82.80% ,84.97% ,75. 17% , H:rp Xt 83 BRI 1 . i 0 R 2 R o SR L 4
S 3 e o T 40 - MR T T B T S L T HLfh bR s PSR-1 X 8 R FES SRR /IME R LR TR
ERE R ST T AT R4 51 70. 69% ,82.31% ,78.84% ,79.03% 1 61.61% , HH
o ST 2 R 110 0 T 23 05 2 T Lt TR k5 Shi-10-5 X 5 46 /0N A% 1 B ABURE B I 410 B R R, 4l
96.99% Fil 83. 12% ; Fu-8-7 % 5 45 /)N g% T % 43 BT 1 I T 38 8 5 , 43531 100. 00% 0 82. 58% , {05
Shi-10-5 X558 /M2 0 B 2R 22 Bk ik B B 3 /KF 5 074-1 S A% B P B R e, g 82. 58% , 5 Fu-
8-7 X% 900 1 B 2 5 S AR B 5 5 2K 5 T A A AR T R X R A % A T R AE 61% ~ 67%
i, HERREE, 2 A% EIN B e, Shi-1-8 7T LUK il 8 Frm IR s, i ik & oE,
HFZ ARSI EAREREIC .
£2 WMAABENKEREOPER %
ABEH SRR L& ST il 3o oy it 2ok il BESOHE  URRERE  EREEE
%%  F. monidiforme . verticillioide F. solani F. oxysporum F. fujikuroi C. Capsici . sporotrichioide  F. Semitectum
Shi-18  89.00+0.00a 92.78+8.62a 69.12+3.74a 82.06+1.79a 92.36:0.00a 42,75+0.00c 67.46x7.64ab 82.80£0.00a
Lang-14 82.92+1.50b 89.57+2.82a 63.64+2.6Th 86.28+1.86a 92.91:3.52b 41.70:1.81¢ 74.1324.67a 78.34+0.64b
Shi-105 71.25+1.18¢  68.75+1.57T¢ 56.2822.4lcd 57.78+1.93¢ 65.57x1.72¢d 39.87+2.75¢d 65.71+4.07 ab 77.49+1.84 b
Bao72 66.72+2.03d  T79.22+6.60b 60.42:2.32bc 67.30+9.08b 68.55+9.01c¢ 60.78+2.35a 60.79+0.27b 50.21£3.67¢
074-1  66.28+2.51d  61.97£3.12¢  65.00+3.924b 58.8543.00¢c 59.51£4.43de 58.69:1.97a 63.02+0.27 ab 60,30 £2.94 [
PSR-l 65.85+3.00d 64.71+1.92¢ 64.07£3.74ab 57.78+1.93 ¢ 55.4421.92e 32.290+12.01d 76.1942.86a 67.52£2.21d

FuB? 64.04:1.49de 66.32:2.64c 56.77+1.34cd 58.8420.19¢ 61.53+1.35cde 51.90£1.20b 64.92:2.75ab 74.5240.00 ¢
Lehl  61.3322.10e 69.53+1.60c 5495£0.29d 57.77#3.84¢ $9.52:3.09de 60.52+3.62a 70.79:5.95ab 66.24+0.00 de

ABHb  FRDEE Bk S M ER 20| L REHER LR
H®E §. rolfsii S. selerotiorum P. capsici R. solani C. cassitcola B. cinerea  F. oxysporum 1. sp. fragariae

Shi-18  50.33:4.89¢d  70.60£4.50h  54.03:14.35cd 48.10:4.72¢d 75.17:0.00a  66.27:2.34a 84.97+5.38a
Lang-14 64.44234.56be  84.08£1.322b 66.5022.49 ¢ 61.40+37.22b 47.87:6.24 ¢ 62.97+3.18 a 77.15 £0.00 ab
Shi-10-5  96.99+5.93 a 79.96+1.85ab 83,122,409 a 51.25£3.11¢  65.32+3.87ab  67.31212.62a 58,47 £6.27 de
Bao-72  29.07+12.38 de  76.97+4.50ab 49.25:0.84d  30.97:2.0lef 57.0524.40hc 65.62:4.%0a 41,94 £5.70 ef
074-1 38.48+0.98de  82.58+1.85a 54.65x2.14c¢d 34.84:2.74e 63.09:+1.34ab 63.21:1.00a 56.85 £3.99 de
PSR-1 82.31£0.33ab  79.03+5.83abe 55.42:6.06cd 78.8420.00a 67.7921.16ab 61.61£2.87a 84.9715.38 a
Fud7  100.00+0.00a 82.58+1.85a  78.34:0.00ab 47.10£4.56 cd 57.72£11.62be 64.58+5.21 a 67.74 £14.83 be
Leh-1 43.741£26.07 cde 77.53+0.00 be 83.1222.49a  52.90:0.00c 70.69+3.87a 61.533:6.%Ra 28.63+1.70{

¥ FIFUBEA R % R4 LSD WKITE P <0.05 K FEREE, FH.

2.2 ABEIRRERN

2.2.1 KEHREFRE FARZEE Shi-1-8 BRIER R LG4 Mk EASER L35 7 d GRS ER
FEE, HERFEW,Shi-1-8 7 T6 LR BHRE, N 1.20x10° 4~ - g7 (£ 3) , HRE TI LH=HEA,
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$70.96 x10° A~ - g7, “EHEREH,

2.2.2 AEHR P Shi-18 5 EN WEYRABHEIEET 28 CHEFAPRAE6 A LR EKHN,
Shi-1-8 7E TSM SEAR b H BB S R B B2 TR AR fha s (B 1) o 58 15 K% 30 KA, Shi-1-8
BVEX N 45.67 10" cfu - g ' F131.33 x 10" cfu - g7, “HEHBERABE, 2% 90 XAt,Shi-1-8
R HEE] 11.33 107 cfu - g™, BEMRTH 30 REFOBETEL 2 150 KA 180 X/, Shi-1-8 W%
K451 0.56 x 107 cfu - g 'F10.43 x 107 cfu « g™, BEL T H AT HIEE

%3 Shi-1-8 FEARE LBl £ MR 45 -

BEEE ERFERE _ mak

= Pefutt/ ( x10° A~ - g™") T 48

T, 0.96+0.02 b <— 40

T, 0.76 £0. 06 cde >.E< 35

T, 0.72+0.17 de o 30

T 0.63 +0.07 ef f} i;

Ty 0.90+0.09 be R

Te 1.20+0.07 a iﬂ 15

T, 0.51+0.05f il H_'

Ty 0.84 +0.07 cd ; ]
T 0.93+0.04 b N N

a7 I Tl
Bl 1 Shi-1-8 FEAE YR WAL H ROFFTE I
2.3 ABERIRE R HEE AR F4 ARBEEX L ARRE R HiEBa R

RIGHEREZER, AEFEEMHEHAE 1 500 kg - AT AT B
hm 20, XA ARRE RGBT IR 73.32% , B /(kg - hm™?)

FET=H/ % SR RER/ %

EETHaAER 6 000,3 000 kg + hm > IBTIARCR 1500 9.49%5.12  73.32£14.57b
(%%4)0 'ﬁﬁﬁﬁ%%?ﬁ]CK*ﬁt{j.ﬁﬁfﬁISO{) kg s Timm 2 3 000 19.87 £5.77 44.15+9.,49d
ABRIEXHLERRRRIAR R R EETER % B8 10«15 ¢

23] CK 5.45+2.26 84.68+7.26a

257 CKORE HE MR IS ) 84. 68% I BT 1RSSR o
3 #ZR5iTie

PEAIAEE Shi-1-8 Btk 8 R B NIV E R 75% . ABHAE=HIRIAE] 1.48 x10° 4 - g
it X 62 AR T B B RA AR b 73.32%

LRI T, A IR AT B % ] — s B IR R R R, R AR B X R S e 2 I 2 A
70.3% AT 22.7% " o F—FORB RN EREIEAHR, KA 12 A% E B+ K3
BB RS (Valsa ceratosperma ) FIKRAESL A5 B ( Rhizoctonia solani) I R # o AWBFFE
B, Shi-1-8 BB 18 55 , AN (N SR AL 46 1 % JEU B il SR i 1 80% ;¢ & M U B L IR A A T 46
S AR R D B R B 1L 60% ; X SEAG L X B RO I E 2RAL g 48. 10% 35X S E i 4™ BT R 4
L

ABHSAFE YR RA LS TR T DME A4 K o BB AR de o
FPEREATIAE] 9.053 x10° cfu « g EARSBMEKD WRAB AR EEREHIRET
RIS B 172% F 59. 56% , 580 3 008 28 s U 34 16 R B 190 62 T o 9 T S 00 MR J
B2 MAABEEYR P RREG d FAMERTHEAT 1.48 x10° 4> - g7', Lude sk TR S50
BEME + H SR E AT TR, A ek e . REERE T T AEY
$ BRI R, I TR B A B e (B R [R] , ATS AE M SR B R, pHL, IR A & B, s SRR T2
PRSI AT 2 R, AT RABE - RERF

7k CK 35.58 +13.36
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WiH AT AR E5 ( Phytophthora nicotianae var. parasitica) 512 fAMBAR AT | B IH 200 RS
28 h FIB TS F A U1 B M AR ) R RRGETE 5 R4 AR PR LR TP 4, BEAR T LR
pHﬁm&m$mommﬁmﬁgﬂﬂﬁ%iﬁﬁﬁmTﬁ%ﬁﬁﬁﬁw%&mmﬁﬂﬂ%%m%ﬁ
W AR YR B AR AN, TR T H R R e ™ . WAMRAIAE SR RARE R A A
etk W4 A AD SR SRS T U5 BN T B 20 A AR B AR B A R 2 B AR S 1, AT
ﬁ%ﬁﬁﬁﬁﬁﬁ?i%ﬁﬁﬁmo*E%Wﬁﬂ%ﬁﬁﬁﬁ%&@%%ﬁ%ﬁﬂ?HJMh%$
e AEE (T virens) M2 FIBEHIATE (T, asperellum) MX ¥$ 3 JNAG IR 1 54. 63% F1 45. 72% BB G %
Y SRS A B RE R TR A AR B TR PR DR R A %, B S5 I T RE )
B AL R R, Hib, OB EME R AT E R R YR 2 SR BERL AL |, BT AR R RAL
HEMIRLZ AN I - SR B R R Yt T A 4 R B T B T % B IR R PR BE A R
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Trichoderma asperellum Antibacterial Spectrum and Control Effect of
Trichoderma Fertilizer on Root Rot of Atractylodes lanceolata
LI Jingting' , HAN Yamei', JIN Ge', LU Guoyan®, HE Zidian'
(1 College of Agronomy and Biotechnology, Hebei Key Laboratory of Crop Stress Biology,
Hebei Normal University of Science & Technology ;2 Scientific Research Department,

Hebei Normal University of Science & Technology, Qinhuangdao Hebei, 066600, China)
Abstract: The widest inhibition effect of Trichoderma asperellum different strains to pathogens were screened
with plate confrontation to clarify the antibacterial spectrum of T. Asperellum and control effect on Atractylodes
lanceolata root rot with random block in the field of Trichoderma fertilizer that was made by T. Asperellum. The
result showed that the widest inhibition spectrum to Fusarium moniliforme and other 7 kinds of pathogens was
Shi-1-8, and their inhibition rates were higher than 80% . The conidia quantities of Shi-1-8 reached 1.48 X
10° + g™ after 6 days of fermentation. The control effect of Trichoderma fertilizer on A. Lanceolate root rot in
the field was 73.32% , marking that Trichoderma fertilizer could be used to control root rot of A. Lanceolata.
Key words: Trichoderma asperellum; antibacterial spectrum; Trichoderma fertilizer; Atractylodes lanceolata
root rot; control effect
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