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Figure 1. The morphological characteristics of Heterodera avenae cysts infected by the spore suspension of Trichoderma longibrachiatum. A and B: the

cysts were parasitized by the spore of Trichoderma longibrachiatum (100 wm) ; C and D: the cysts were parasitized by the mycelium of Trichoderma

longibrachiatum (200 wm) ; E: the cyst with engendered vacuole and deformity (100 wm) ; F and G: the cyst was split and parasitized by the spore

suspension of Trichoderma longibrachiatum (100 wm) ; H: the cyst was dissolved by the metabolites of Trichoderma longibrachiatum (200 pm) ; 1:

the cyst in the control group (100 wm) .
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Table 1. Effects of Trichoderma longibrachiatum on the percent of Heterodera avenae cysts parasitized

concentration number of cysts parasitized

percentages of parasitism /%

/ (CFU/mL) 10 d 12.d 14 d 16 d 18 d 10 d 12 d 14 d 16 d 18 d
1.5x10® 6.3 a 7.0 a 7.3 a 9.0 a 9.3 a 63.3 70.0 73.3 90.0 93.3
1.5 x107 5.3a 6.0 ab 6.7 ab 8.7 ab 9.0 ab 53.3 60.0 66.7 86.7 90.0
1.5x10° 4.7 ab 5.3b 6.0 b 7.7 b 8.3 be 46.7 53.3 60.0 76.7 83.3
1.5 x10° 3.0 be 3.3 ¢ 4.3 ¢ 6.7 ¢ 7.7 cd 30.0 33.3 43.3 66.7 76.7
1.5 x10* 2.3 ¢ 3.0 ¢ 3.3¢ 5.0 ¢ 6.3d 23.3 30.0 33.3 50.0 63.3
control 0.0d 0.0d 0.0d 0.0d 0.0 e 0.0 0.0 0.0 0.0 0.0

The data in the table are mean. Different lowercase letters in the same column mean significant difference at P <0. 05 level by Duncan’ s new multiple

range test. The same below.

R2 KRAEWMNERSRELEREMLOBXTIH E

Table 2. Effects of Trichoderma longibrachiatum on the relative percent of inhibition of Heterodera avenae cysts hatching

concentration number of cysts hatched relative percentages of inhibition /%
/ (CFU/mL) 10 d 12.d 14 d 16 d 18 d 10 d 12.d 14 d 16 d 18 d
1.5 x10* 2.7e 9.0e 12.0 e 13.7 e 14.0 e 93.6 91.0 91.0 90.8 91.1
1.5 x 107 7.0d 20.3d 27.3d 30.7 d 31.3d 83.2 79.7 79.6 79.5 80.0
1.5x10° 12.3 ¢ 34.7 ¢ 45.0 ¢ 51.0 ¢ 51.3 ¢ 70.4 65.4 66.3 65.8 67.3
1.5 x10° 16.7 b 46.0 b 62.0 b 71.0 b 71.7 b 60.0 54.2 53.6 52.5 54.4
1.5x10* 20.0 b 51.7b 69.0 b 77.3 b 78.0 b 52.0 48.5 48. 4 48.2 50.3
control 41.7 a 100.3 a 133.7 a 149.3 a 157.0 a - - - - -
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The activity of Trichoderma longibrachiatum chitinase induced by nematode cysts and colloidal chitin. A:

colloidal chitin.

B:

cyst;

Figure 2.

Small bars represent the standard errors of the means.
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Figure 3. The activity of Trichoderma longibrachiatum glucanase induced by nematode cysts and glucan. A:

Small bars

B: glucan.

cyst;

represent the standard errors of the means.
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Figure 4. The activity of Trichoderma longibrachiatum caseinase induced by nematode cysts and casein. A: cyst; B: casein. Small bars

represent the standard errors of the means.
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against Heterodera avenae
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Abstract: [Objective] To evaluate the potential of Trichoderma longibrachiatum spore suspension against Heterodera
avenae. [Methods] The parasitic and lethal effects of T. longibrachiatum spore suspension against the cysts of H. avenae
were studied in vitro and observed under microscope. [Results] Microscopic observation showed that the spore suspension
of T. longibrachiatum parasitized on the cyst surface, germinated a large number of hyphae, and grew on the surface of the
cyst at the initial stage. Later, the cysts were completely surrounded by dense mycelium, and the contents of digestion in
cysts was lysed, even some cysts produced vacuoles, and some were split up and finally the cyst was dissolved by the
metabolite of T. longibrachiatum. In vitro studies showed that high concentrations of T. longibrachiatum spores had strong
parasitic and lethal effects on the cysts of H. avenae, and the probable mechanism of parasitic and lethal effects of T.
longibrachiatum against H. avenae were mainly by inducing and increasing chitinase, glucanase and caseinase activity.
The cysts were parasitized by 93. 3% at 18 days, the hatching of cysts were inhibited by 93. 6% at 10 days when treated
with the concentrations (1.5 x 10° CFU/mL) of T. longibrachiatum. [Conclusion] Trichoderma longibrachiatum had
strong parasitic and lethal effects on the cysts of H. avenae, and has the potential as a new biocontrol agent.
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(AR SCTE 4 5K

Supported by the Grassland Ecological System of Ministry of Education and Key Laboratory Project (CY-GG2006-013), by the Gansu Hall of
Province Farming Herd Biology Technology (GNSW=2009-4) and by the Project of Education Department of Gansu Province (042-03)

" Corresponding author. Tel/Fax: +869317631294; E-mail: xubl@ gasu. edu. cn

Received: 17 October 2013 /Revised: 27 January 2014





