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Effect of Lanthanum Nitrate on Trichoderma Aureoviride and Its Inhibition Abili-
ty on Sclerotinia Sclerotiorum
LIN Zhi-wei, LI Xiang,LI Ke,XIAO Cui-hong,SUN Dong-mei

(Agronomy College of Heilongjiang Bayi Agricultural University, Daqing 163319, China)

Abstract: In order to study the relationship between Trichoderma aureoviride antagonistic properties with lanthanum nitrate,
Sclerotinia sclerotiorum was taken as the indicator, using solid and liquid culture methods, the effects of different concentra-
tions of lanthanum nitrate on 7. aureoviride antagonistic ability were detected. The results showed that the inhibited contention
of lanthanum nitrate on the mycelial growth of T. aureoviride was 210 pg-mL ™", and the completely inhibited concentration
was 1 000 pg-mL ™", but the concentration below 180 wg-mL ™" could stimulate the growth of mycelium. The inhibited con-
centration of lanthanum nitrate on the mycelial growth of S. sclerotiorum was higher than 330 pg-mL ™", the completely inhibi-
ted concentration was 1 100 pg-mL™'. Within a certain range, the addition of lanthanum nitrate has no inhibition effect of
T. aureoviride on S. sclerotiorum , the inhibition rate under confrontation culture was still up to 100%. After the addition of lan-
thanum nitrate in fermentation, the inhibition ability of crude extracts remained unchanged, but the antagonistic bands were
obviously strengthened.
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1.1 ##
1.1.1 HBXEA AR (T aureoviride) . K5
BRI E (S. sclerotiorum) g T\ — & B KK
SEBERRAL
L 1.2 324K DRERMEESREL(PD) . D4
200 g, BEHE 20 g, 7K1 000 mL, pH > [ 4%, 115°C i@ 34
KPALFE 20 min; T4 REBEBUIREE SR 3L (PDA) < 7
3R PD BERIEAN 1. 8% Biilg .
1.2 7k
12,1 AR ZRARAERARBARARALAEKRY
#of A BN 4 mm (5T LS5 9B PDA SR
AR 3 d I B SR B TR RIAZ 45 TR AR R RO 3R
b R TR RS S AN T B AR 100 mm (7 15 mL fy
25 ARV BERS R B (32 1) 19 PDA [ REFR I e
Kige 2 d WA K TR BAR, 43 0 E 2 Fh i 76 45
VA S T B 55 R B T R TR IR AR, LASE 2 RIS 3
KWVE AR Z 220 A KR A4 3 IREH
1.2.2 AR FERERARTHALG YR W
2 mL 10" 4~ -mL ™ (SR B T BRI &4
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PD )5 A4 100 mL = i ep, A U 8% R 167 60
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1.2.3 RREREMBMMSEERAERASHARL
FegFem KPS 12,1 BRI EE R, BB 3 d
(1) B R AR T 5 % B TR AR ( AR 4 mm) |, 2 R0 T
Er YRR R BE 43514 30 ~800 pg-mL ™ AYJCTE PDA
SR (EAZR 100 mm ) H BRSSP 1) 15 3R 5L A b 8
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(3)FE(2) Jeh -, 4300 e i 2 e i 2 ek 12
1/3.1/4 1/6 1/8 1/9 [ PDA, LI A & % BE i (0 &5
AFNE ¥ O T2 59 1Y) PDA kg X B, 4P NIL ), 42
AR R /IS 00 4% 48 T TR, 3 K 10 5% T 7% LA AR
b, 8 e/ IN 3 1 R A5 & TV -5 40 B R 1 [l A
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Table 1 Effect of La’* on the growth of T. aureoviride and S. sclerotiorum in solid culture
T 221 K 3R Mycelium growth rate T 221 K 3R Mycelium growth rate
e /(mm-d~1) e B /(mm-d~")
La®* content La®* content
AT S SR o
/(pgemL") AR R g /(pgmL") AR AL B
T. aureoviride S. sclerotiorum T. aureoviride S. sclerotiorum
0 34.8 ¢ 22.5 f 390 21.8 g 19.6 ¢
30 37.2 a 32.3 a 420 21.5 ¢ 18.7 gh
60 37.1a 30.4 b 450 20.2 hi 17.5 hi
90 35.5 be 31.3 ab 500 20.4 h 16.2 i
120 36.3 ab 30.2 b 550 19.2 1 15.8 1
150 35.2 ¢ 29.4 be 600 16.8 j 15.3 1
180 35.1¢ 28.2 ¢ 700 9.2 k 12.5
210 32.8d 27.4 ¢ 800 6.4 1 10. 4 k
240 33.3d 26.2 d 900 3.2 m 8.51
270 30.5 e 24.5 de 1000 0n 3.2 m
300 27.5 23.3 ef 1100 0n 0n
330 28.0 f 20.1 ¢ 1200 0On 0n
360 27.2 20.2 g

ANFR/NGF 2R B2 (P <0.05) . T,

Different lowercase indicate significant difference (P <0.05). The same below.
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Table 2 Effect of La’* on the growth of T. aureoviride spore in liquid culture

BV La®* content/ ( ng-mL - 0 100 200 300 400 500 600 700 800 900
T 22T ¥ Mycelium dry weight /¢ 0.092b 0.099 a 0.085cd 0.089 ¢ 0.086 cd 0.082 de 0.076 ¢ 0.074 ¢ 0.078 ¢ 0.067 f
fiiF4t Spore number /(10° A~-mL~") 508 a 148b 50.4c¢ 8.4d 528d 1.04d 0.52d - - -

2.3 HEBRENMESABHIHEZFEZEERE
00
WA 2.1 B 2 2R, 0k BRCAE 1 40 e IR T
800 g+ mL ™", B AR A H B 5 % B 0 X IS B R R
A A AR W LS TR A ) PDA B3R kb, B2
ANEE R A R O TR, R I 2 B B A%
Ak, 9 o AR ) T i o I I A B TR R

BRI 77 (0100, PR R B Y R 22 5 4 T e X SE e
BT R VR o OIS RIS B AR A AT AR
E ORGP B, ELAS IG5 4 B b F5pTa
TR, DA % LAY 8 T 5 T v, ] DL A 28 R T
Vi 5k B BRI, TR i Tk 100% (36 3 TR
1 ~4) (R BT g I, B 2 ARG TR 975 0 A% 488 7R I [
HEA 10 d PR R 22473l 58 40 S A T R
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Table 3 Bi-culture of T. aureoviride and S. sclerotiorum colony radius in solid culture (mm)
v B2 AN [ I 1) B £ A 2 1R 1A 7% AN T T A 5 R
La®* content Colony radius of T. aureoviride in different time Colony radius of S. sclerotiorum in different time
/(pg-mL™") 24 h 48 h 96 h 120 h 168 h 24 h 48 h 96 h 120 h 168 h
30 7.2 19.8 21.2 25.6 AN 5.0 9.2 9.0 6.2 0
60 8.6 21.5 22.8 26.5 T 0L 5.8 11.0 11.0 7.4 0
90 10.5 21.8 23.5 28.5 T . 6.0 10.5 10.2 6.5 0
120 10.6 19.8 21.5 25.6 Tk L 5.8 10.5 10.2 6.6 0
150 8.4 22.0 24.2 27.8 TG 1L 5.6 10. 8 10. 6 6.8 0
180 11.0 22.8 25.2 28.4 T 0L 5.6 9.8 9.5 6.8 0
210 10. 8 21.5 21.2 26.2 Tk I 5.4 9.6 9.5 7.0 0
240 8.6 18.9 19.5 25.6 AN 6.2 12.0 11.6 7.2 0
270 8.8 21.0 22.5 26.4 TG 1L 5.5 10.2 9.8 7.0 0
300 9.2 17.8 18.0 23.8 T . 6.0 13.0 12.0 7.2 0
330 7.8 20.2 21.0 25.2 Tk . 5.6 10.2 10.0 7.8 0
360 6.5 23.0 25.2 28.0 AN 6.0 10. 8 10.2 6.8 0
390 8.0 22.0 25.2 27.2 T 0L 5.2 10. 6 10.2 8.0 0
420 7.6 20.8 22.0 25.8 T . 5.6 12.2 11.5 8.2 0
450 5.2 18.0 21.5 25.8 AN 4.6 8.2 8.4 8.4 0
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La’* content Colony radius of T. aureoviride in different time Colony radius of S. sclerotiorum in different time
/(pg-mL™") 24 h 48 h 96 h 120 h 168 h 24 h 48 h 96 h 120 h 168 h
500 4.6 16.0 19.2 23.0 T 1101 5.0 8.0 8.2 8.0 6.4
600 4.2 16.2 16.5 22.2 T 1101 4.2 7.8 7.8 7.8 5.5
700 4.0 12.4 16. 4 21.5 30.5 4.2 7.6 7.8 7.8 3.2
800 4.0 10. 4 15.4 20.2 28.8 3.0 6.2 7.2 7.2 5.0
CK 9.4 18.6 20.0 26.5 T 1101 5.4 9.6 9.8 7.0 0

1 RANMENESABESHZELER
Fig. 1 Bi-culture of T. aureoviride to

S. sclerotiorum ( inverse )

3 HM100 pg-mL ' HMNEFABESERERE
Fig. 3 Bi-culture of T. aureoviride to S. sclerotiorum

added La’* 100 pg-mL ' ( obverse)

2.4 ARKEHBRENESZFAEEAB RN ZE
B A9

FEAEIR 0 ~ 500 g~ mL ™" ¥ J3 i 12 40 14 S5 B 1Y
i TR R %) VA IX6T A T 41 AT 8 T TC 3% i, A% 8% T 34
TR WL THERIE, WA RKEREN E,
I, VR IE S 0 ~ 500 g - mL ™", JE 1 VR A R B 5
T, 50% e 1Y) 8 2 K 85 T A I WA R A T 2 o
100% (£ 4) ; 45k Ky 600 pg-ml ™" 1},50% H

2 RAMENESABESERERE
Fig. 2 Bi-culture of T. aureoviride to

S. sclerotiorum ( obverse)

4 Fm400 pg-mL N ESFABEEZKERE
Fig. 4 Bi-culture of T. aureoviride to S. sclerotiorum

added La’* 400 pg-mL ™' ( obverse)

JEE V1) VB 2 R 85 T R R R A AT v 38 98 %

X HE 55 B R 3 R R (HL & A B2 B 1 PD
oh e T PR 22 X AT TR 22 e, BLTE MR BE IR T 200
pgemL T B 22T TR 3. 7% R KR
FXit R 23% L) 15 1M #E 400 ~ 600 pg-mL ™ T,
W THESHZERKBCRAI TR, X521 1
SEVRARWI G, AT REATS 5 AV v A S A R T e v
FEIHIA G
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Table 4 Effect of La’* on the inhibition of 7. aureoviride fermentation to S. sclerotiorum

- BT [CEZRSUES
v Mycelium dry weight/g Myceliun growth rate/(mm-d ")
La®* content
JognL ) KA R IR RN R IR
No fermentation Adding fermentation No fermentation Adding fermentation
0 0.186 b 23.2 ¢ 0
100 0.192 a 30.5 a 0
200 0.193 a 28.4b 0
300 0.180 ¢ 20.6 d 0
400 0. 183 be 21.4 cd 0
500 0.175 d 18.5 e 0
600 0.162 e 0.015 9.4 f 0.2

itk — 2 VOB A e P T T I RO T E D B A2
A, 388 00 NI A [ e B2 A ) ) 0 2 A B A T
PO RZ AL TR 140 1 A AR A, AR X 7 R Uk
BN 2% PR AR A0 BT 25 7 ] UR 05 7, 35S [ il 7R
BT SR A R A R B RS (R S) o 4R
R AR LR T 200 g~ mL ™" i, 5 BV 141
IR F 500 I (- T8 A7 R8s T Xk L TR A e 2

75 300 pgemL ™, TR MG A RO e
LR 75 VE R R 5 R B A R B T S R B R R KR
B R AT 3 5 AR5 A K B GV Sy 210
gl AR A KRR HE Jy 330 pgoml.
258 A 05 YD B8 e 4 29 51 300
wgemL ™" (1 RS) 1T BB L5 4 % P AR
B R K AT

RS AMEBRANESZABLEBRINEENZME

Table 5 Effect of La’" concentration on the inhibition of 7. aureoviride fermentation to S. sclerotiorum

A HRHR R B La® ¥ [ 55 At B Hy 50% AR B4 AR

content /( pgmL™") Regression equation K Dilution ration of inhibitor 50% Change ratio/%

0 y =53.247In(x) +149.91 0. 9300 7.53 0

100 y=51.214In(x) +148.55 0.9181 7.85 ~3.85
200 y=49.967In(x) +147.38 0.9132 8.02 -6.51
300 y =52, 149In(x) +145. 14 0. 9400 7.20 4.38
400 ¥ =57.024In(x) +147. 64 0. 9640 6.54 13.1

500 y=55.603In(x) +142.29 0.9755 6.34 15.8

600 y=53.853In(x) +134.61 0.9757 5.81 22.8

3 W @ FLUA RN A4 7 AR 2 A SO I 5 il 7 ot

T A 1972 4RI LA A 7EERt PR BEIE
WFFE AR TP OGRS T 08 H A st A S M Y 7 3
TRV M A B0 A W A PR SR A R 09 £
A 2SN A T AR ARAT T — FR B R GE B 5T
SR E AR & R BT B A . KR
UESE, s HUIE B LA B 7 R A — e R I
AT B R AE R Y Ak
iR

i IR B A Hormesis BLAR , RIS 12 4 8 e
GRS . FFTUESE, B 9 L0 R XY
AR MU B BRI, S A B p A R G, B
A Y AT AR SOV A 5 i B BRI R AR Rl

PR R -9 A AR KRR I, A 2 AR [ Y
SRR, RIMERHR BEAR o , v v JEE 4 o, (L AN ) B Y
e 5 I e HE AN S e — B

IR S = A BT 5 35 24T X B — B TR AR, T
TR XK R VEFC FR PN FE B
TR TR 52 Wi 5 2 AR BRI 95 DK T A% A% A8 TR
PUESE, —E W T Al XS PR I JCR R . AR SCHE
WETE VR RIS o A5 B AR [R) (9 4558 , BN i 5 15
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