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HWE. A 7TWAHKEKE Trichoderma longibrachiatum 3¢ /)~ & R 556, & 2%, & Heterodera avenae 9F %9
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The mechanism, parasitic and toxic effects of Trichoderma
longibrachiatum on the eggs of Heterodera avenae
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Abstract: To determine the potential and mechanism of Trichoderma longibrachiatum in the control of
Heterodera avenae, the parasitic and toxic effects of 7. longibrachiatum on the eggs of H. avenae were
studied in vitro, and the control effects of T. longibrachiatum on the eggs of H. avenae was determined un-
der greenhouse conditions. The results showed that the hatching and parasitism of eggs were inhibited by
91.33% and 88.35% , respectively, after 12 days of inoculation with the conidial suspension of 1.5 x
107 CFU/mL in vitro . The greenhouse experiment results showed that when treated with the conidia sus-
pension of T. longibrachiatum at 1.5 x 10" CFU/mL, the cysts and nematodes in soils were controlled
by 89.84% and 92.67% , and the nematodes in roots of wheat plants were reduced by 88.30% . The
height, root length, the fresh weight of the above ground parts, and root fresh weight of wheat plants were
also increased by 66.72% , 159.31% , 169.09% and 170.19% , respectively, in the conidial suspen-
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sion of T. longibrachiatum at 1.5 x 10" CFU/mL after inoculated with H. avenae eggs suspension. The

chlorophyll content and root activity of wheat seedlings treated with the conidia suspension of T. longi-
brachiatum at 1.5 x 10’ CFU/mL were 17.52mg/g and 356.25wg - ¢~' + h™" | respectively, when com-

pared with the control. Therefore, T. longibrachiatum could be considered to have high potential as an

agent for control of H. avenae.
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Fig. 1 The morphological characteristics of Heterodera avenae eggs infected by the conidia

suspension of Trichoderma longibrachiatum
a: P2 SEB IR FE MO0 ;b AL BRIS BV AR 00 5 ¢ B P AR FRHE 00 5 d . X R . ARUK 100 um, a: The egg shell was penetrated by

the conidial suspension of T. longibrachiatum ; b: the egg and egg shell were dissolved by the conidial suspension of T. longibrachiatum; c: the

egg was parasitized with wrinkled and shrunken appearance; d: control. Scale bar =100 pwm.
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Table 1 Effects of Trichoderma longibrachiatum on the parasitism of Heterodera avenae eggs %

ARSI E] Time after treatment (d)

10 11 12

Kb ( CFU/mL)
Treatment 8 9
1.5x107 70.67 £2.19 aA 77.33 £2.03 aA
1.5x10° 63.67 £4.06 bB 77.67 £4.91 aA
7.5%x10° 48.67 £3.18 ¢C 56.67 £2.60 bB
3.0x10° 39.67 £4.26 dD 43.00 +3.06 cC
1.5x10° 16.33 £2.33 eE 23.67 +4.18 dD

X & Control

0.00 +0.00 fF

0.00 £0.00 eE

84.67 £2.96 aA
87.67 £2.40 aA
64.67 +3.48 bB
50.67 £3.53 ¢C
27.67 +3.76 dD
0.00 £0.00 eE

90.33 £2.19 aA
87.33 £1.45 aA
71.33 +3.18 bB
60.00 +2.08 cC
38.00+3.79 dD
0.00 £0.00 eE

91.33 +2.03 aA
90.33 £0.88 aA
79.33 +2.60 bB
68.67 +1.86 cC
40.67 +2.60 dD
0.00 £0.00 eE

PR TR« ARER . FFIEURE A RIR/NG TR RS Duncan [RHTA R 2EERIGTE P <0.01 Fl P <0.05 KTV-25

% The data in the table are mean + SE. Different uppercase and lowercase letters in the same column indicate significant difference at P <

0.01 and P <0.05 levels by Duncan’s new multiple range test, respectively.
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Table 2 Effects of Trichoderma longibrachiatum on the relative inhibition rate of the
hatching of Heterodera avenae eggs %o
fb ¥ ( CFU/mL) AL RS BT E] Time after treatment (d)
Treatment 8 9 10 11 12
1.5 %10’ 100.00 +£3.21 aA 99.22 £4.16 aA 92.07 £4.26 aA 88.41 £5.21 aA 88.35 £2.60 aA
1.5x10° 100.00 +£2.31 aA 95.35+£3.53 bB 91.46 £5.51 aA 84.55 +4.10 bB 84.96 £3.61 bB
7.5 x10° 97.44 +£1.76 bB 86.82 £3.53 ¢C 75.00 £3.76 bB 67.38 £2.60 cC 66.92 +£2.33 ¢C
3.0x10° 89.74 +0.33 ¢C 77.52 +2.85 dD 68.29 £3.53 ¢C 63.52 £3.84 dD 60.15 £4.67 dD
1.5x10° 69.23 £0.56 dD 63.57 £2.00 eE 48.78 +1.86 dD 55.36 £1.53 eE 49.25 +£0.67 eE

Xif H8 Control — —

B R + AR . [FIPER S A F RN R IR 4S Duncan [RETE M Z B IGTE P <0.01 F1 P <0.05 KFEZER T

%, The data in the table are mean + SE. Different uppercase and lowercase letters in the same column indicate significant difference at P <

0.01 and P <0.05 levels by Duncan’s new multiple range test, respectively.
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Fig.2 Effects of Trichoderma longibrachiatum on wheat seedling growth after inoculated with egg suspension

PR B A P35 + ARt AR R /NS RERIR 28 Duncan [RHTEZEIEIRTE P <0. 01 il P <0.05 /KPR R, The data

in the figure are mean + SE. Bars with different uppercase and lowercase letters indicate significant difference at P <0.0land P <0.05 levels by

Duncan’ s new multiple range test, respectively.
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Fig.3 Effects of Trichoderma longibrachiatum on the number of cysts, nematodes in soils and roots
Pl B R S H9 R+ ARAERR , ARG 7R R 28 Duncan FUBT 224G 807E P <0. 01 1 P <0.05 KF257 2% . The data

in the figure are mean = SE. Bars with different uppercase and lowercase letters indicate significant difference at P <0.01 and P <0.05 levels by

Duncan’s new multiple range test, respectively.
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Table 3 Effects of Trichoderma longibrachiatum on the total chlorophyll content and root activity of

the wheat seedlings after inoculated with egg suspension

b (CFU/mL)

M4 AR (mg/g)

WRERE I (pg - g™

Root activity

-h")

Treatment Total content of chlorophyll
1E# Normal 16.00 +0.08 bB
1.5x10 17.52 £0.13 aA
1.5 x10° 16.33 +0.18 bB
7.5 x10° 15.75+0.17 ¢C
3.0x10° 13.58 £0.05 dD
1.5x10° 13.27 £0.04 eE

%f I Control 12.12 £0. 10 fF

238.75 +0.81 dD
356.25 +£1.94 aA
323.75+1.91 bB
285.42 +2.70 cC
224.58 +0.57 dD
132.43 +1.68 eE
60.00 +1.08 fF

F BT 8 + AR . [RIFVERE AN [ /NG S5 R 7R 2 Duncan [RHT AR 2K IR TE P <0. 01 Fl P <0.05 /K725 1

2 . The data in the table are mean = SE. Different uppercase and lowercase letters in the same column indicate significant difference at P <

0.01 and P <0.05 levels by Duncan’ s new multiple range test, respectively.
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