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Table 1. Mortality rate of termite workers when different concentrations and treatment methods of the fungal formulation of

M. anisopliae (1% inoculation) were used.

CWLE Jial 4 giall coaal) ]

(8 52l) L2 a3l Baa YA (AU & gial) daudl) AVE s Aalaal) 43y 0
Mortality rate during exposure periods (week) Concentration Treatment
Average 4 3 2 1 g/L method
66.76 100.00 72.20 60.65 34.18 2
79.19 100.00 81.32 72.25 63.20 4 Nutrient
95.43 - - 100.00 81.72 6 medium
80.46 100.00 84.51 77.63 59.70 Average
86.24 - 100.00 78.40 66.57 2
96.13 - - 100.00 84.53 4 Spraying
100.00 - - - 100.00 6
94.12 100.00 100.00 92.80 83.70 Average

1,16 = Alalaall 38y )l 1,64 = (g paill 500 1,42 =55 5l 965
LSD at P=0.05 for concentration =1.42, exposure period=1.64, treatment method=1.16.
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of M. anisopliae (2™ inoculation after 30 days) were used.
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Table 2. Mortality rate (%) of termite workers when different concentrations and treatment methods of the fungal formulation

(8 52l) L a3 Baa A S & gial) dgaudl) AVE s {alaal) 43y 0
Mortality rate during exposure periods (week) Concentration Treatment
Average 4 3 2 1 g/L method
62.88 100.00 80.97 46.38 24.16 2
68.70 100.00 87.09 54.64 33.05 4 Nutrient
85.03 - 100.00 91.28 48.82 6 media
72.20 100.00 89.35 64.10 35.34 Average
53.90 100.00 64.51 39.23 11.86 2
70.46 100.00 88.52 62.85 30.47 4 Spraying
87.07 - 100.00 99.29 48.99 6
70.48 100.00 84.34 67.12 30.44 Average
1.46 = A,k 2.06 = gy aill 5ae 1,79 =58 4 %5

LSD at P=0.05 for concentration= 1.79, exposure time= 2.06, treatment method= 1.46.
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Table 3. Mortality rate (%) of termite workers when different concentrations and treatment methods of fungal formulation of

M. anisopliae (3" inoculation after 90 days) were used.

(8 53al) L2l Baa JDA U &y gial) Apall) AVE S Lalaal) 43y 5k
Mortality rate during exposure periods (week) Concentration  Treatment
Average 4 3 2 1 g/L method
14.39 28.72 17.39 9.22 2.22 2
3242 49.98 36.99 24.49 18.23 4 Nutrient
37.11 53.46 43.30 29.52 22.15 6 media
27.97 44.05 32.56 21.08 14.20 Average
15.18 23.01 19.59 15.89 2.24 2
22.40 34.13 26.10 17.44 11.96 4 Spraging
34.35 4511 37.51 29.08 25.72 6
23.98 34.08 27.73 20.80 13.31 Average
1.46= ik 2.06 =p= il 3 1.79 =35 4 065

LSD at P=0.05 for concentration= 1.79, exposure time= 2.06, treatment method=1.46
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Table 4. Mortality rate (%) of termite workers when different concentrations and treatment methods of the fungal formulation
of M. anisopliae (4™ inoculation after 120 days) were used.

(8 53l) L i) Baa JDA U &y gial) Apall) AVE S Lalaal) 43y 5k
Mortality rate during exposure periods (week) Concentration Treatment
Average 4 3 2 1 g/L method

7.08 10.61 7.99 592 381 2

19.87 22.98 21.34 18.70 16.46 4 Nutrient

19.79 26.50 23.18 20.90 8.59 6 media
15.58 20.03 17.50 15.17 9.62 Average
5.78 8.17 6.19 4.89 3.85 2

12.57 14.74 13.58 11.69 10.26 4 Spraying
17.34 19.46 18.55 17.28 14.05 6
11.89 14.13 12.77 11.29 9.39 Average

0.64= 44y 5k «0.91 = (g 2l 510 0,79 =S i) %05

LSD at P=0.05 for concentration= 0.79, exposure time= 0.91, treatment method= 0.64.
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Table 5. Mortality rate (%) of termite workers when different concentrations and treatment methods of the fungal formulation
of M. anisopliae (5" inoculation after 150 days) were used.

(8 33mal) L2231 23l) B30 JNA JEBY 4 giall sl AVE 58 dalaal) 43y 5k
Mortality rate during exposure periods (week) Concentration Treatment
Average 4 3 2 1 g/L method
3.27 3.92 3.61 2.98 2.59 2
3.86 4.60 4.33 3.77 2.75 4 Nutrient
5.84 6.89 6.40 576 431 6 media
4.32 514 4.78 417 3.22 Average
2.81 3.92 3.61 2.94 0.89 2
3.13 3.56 3.39 3.07 251 4 Spraying
2.84 3.02 2.98 2.92 2.44 6
2.93 3.44 3.35 2.97 1.95 Average
.0.22= 44,k 0.31 =ga il 3 0.27 =553 %5

LSD at P=0.05 for concentration= 0.27, exposure time= 0.31, treatment method= 0.22.
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Abstract

Al-Jassany, R.F. and R.A.R. Al-Zobaidi. 2015. Efficiency of a commercial formulation of the fungus Metarhizium
anisopliae on mortality of termite Microcerotermes diversus (Silv.) workers under laboratory conditions. Arab Journal
of Plant Protection, 33(2): 216-222.

The study was conducted to evaluate the efficiency of different concentrations (2, 4, and 6 g/liter of water) of the commercia
formulation of the fungus Metarhizum anisopliae on mortality of the termite species Microcerotermes diversus (Silv.) under laboratory
conditions using direct spray and treatment of nutrient termite media in 2011. The results showed that the commercial formulation was
effective causing high mortality rate of termite workers by both treatment methods. Mortality rate depended upon the method of treatment,
concentration, and exposure time in which the entomopathogenic fungus achieved gradual mortality, which increased by increasing
concentration. The fungus achieved 100% mortality under laboratory conditions in the treated termite media after 4, 4, and 2 weeks,
however, the same high mortality was achieved by the direct spraying treatment after 3, 2, and 1 weeks by using concentrations 2, 4, and 6
o/l water, respectively. In the first exposure treatment, the treatment of nutrient media was more effective than the direct spraying with
increased time of treatment. High concentration caused the highest mortality rate (53-55%) 16 weeks after the first exposure, whereas the
lowest concentration was only effective for 8 weeks. The Symptoms of the fungal infection with M. anisopliae on termite workers were
observed through termite workers slow movement and poor feeding 2 days after exposure to fungal spores. In addition, black melanin spots
(black areas surrounded the body from the side) and fungal hyphae appeared 4 days after workers death, as the workers bodies were covered
by thick mass of green spores. It can be concluded that long term protection from termites require re-treatment every 6 months with
commercia fungal concentration.

Keywords: Termite, Microcerotermes diversus (Silv.), biological control, entomopathogenic fungus, Metarhizum anisopliae, mortality rate.
Corresponding author: R. Al-Jassany, Plant Protection Department, Faculty of Agriculture, Bagdad University, Bagdad, Iraq,
email: radhialjassany@yahoo.com
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