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ABSTRACT 

               The results of the study showed the effect of Leucaena leucocephala, 

Platanus orientalis and Populus alba woods, Concentrations were 0.0025, 0.005, and 

0.01% in the Microcerotermes diversus Silv. workers response for Antibiotic 

Amoxicillin and Nidazole, by spraying and dipping methods, in medium-contrast 

ratios of insect mortality on the three kind of wood, as it reached: 63.10%, 48.75% and 

50.10% respectively by spray, which gave an average rate of mortality after six days 

99.38%. While the results showed an increase in the average mortality rates of 

Termites with an increase in concentration (0.0025, 0.005 and 0.01%), reaching 42.73, 

54.60 and 64.70%, respectively, while Nidazole had a clear superiority in the average 

percentage of deaths of Microcerotermes diversus Silv. , as it reached 61.17%, while it 

reached 46.86% for amoxicillin. As for the results of the dipping method, there was no 

significant difference in wood type in the average mortality rates, as it reached 53.62, 

56.86 and 51.49%, respectively, while the highest average mortality rate after four 

days of exposure was 88.23%. Concentrations reached 41.50, 54.73 and 65.75%, 

respectively, Amoxicillin and Nidazole did not have a significant difference in the 

mean Termites mortality as it reached 53.92 and 54.06%. 
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INTRODUCTION 

            Termites belong to Isopteran and are one of the real social insects that live in 

the form of large colonies whose number ranges from a few hundred to several million 

and each group of them is specialized in performing a specific work, and some species 

resort to building their colonies under the surface of the soil and at various depths that 

may be difficult to reach sometimes. One of its most important advantages is the 

existence of a castes system within a single colony (Pearce،1997). Also, there are more 

than 2,600 species of Termites in the world, but it is only 70-80 types which are 

economically important (Abe et al., 2000). In Iraq, the type Microcerotermes diversus 

Silv. is one of the most important species economically, as it spreads to most  
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provinces. The ground attacks all the resources that cellulose is entering into its 

formation, as it causes huge losses to agricultural crops, fruit trees, and forest trees, as 

well as housing, especially from them, and damages wooden parts in modern homes 

such as doors and wooden furniture (Mustafa, 2004). Due to the huge economic losses 

caused by the ground, the process of combating this insect has taken great care. The 

researchers have focused their efforts on finding the best means to combating this 

insect. Using effective pesticides to protect crops, trees and all manufactured wood, 

the most important of which are pesticides belonging to the oregano chlorine group 

and organophosphate. And other effective pesticides against this insect (Dawood and 

Mallah, 1993). A study by (Al-Mallah et al., 2009) showed that regent pesticides 

Thermidor and Dorspan were 2% for 15 months and 100% in the first month. As a 

result of the problems of pesticides and their side effects on the environment, the 

researchers resorted to finding safer and more effective ways to fight the Termites. 

Researchers have influenced the efforts of innovating new methods with what is 

known as the Electro- Gun. To combat insects such as the use of the throat tree 

(Creffield et al. ,1997), which is a medicinal plant known for its effectiveness against 

Termites (Nisar et al. , 2012). An alternative means of pesticides is the use of 

biological control with the fungus Isaria fumosorosea (Nasri, 2017). Given the 

dependence of the Termites on its nutrition for cellulose analysis on coexisting 

microorganisms in the posterior digestive tract represented by protozoa and bacteria 

producing cellulose enzyme (Breznak, 1982), the idea of research came from using 

antibiotics to eliminate these microorganisms and thus prevent cellulose 

decomposition and stop feeding it and thus protect the wood from this lesion. 

 

MATERIAL& METHODS 

First: The source of the insect: The Termites insect was obtained from the affected 

trees (Luscinia, Melia azedarach Land Ailanthus Glandulosa) in the nursery of the 

Forestry of the Faculty of Agriculture and Forestry, and  efected trees in the forests of 

Mosul.  kept them in dark pots measured (45 x 30 x 18 cm) contains sawdust of the 

trees selected for study: Leucaena leucocephala, Platanus orientalis and Populus alba. 

The pots were transferred to the laboratory under temperature of 26 ±2° C. and  relative 

humidity 30±3 % ,  also was kept on moistening the sawdust for 10 days (period of 

study ). 

Second: A study of the effect of wood type and some antibiotics on the mortality 

workers in the ground: The study was conducted in the laboratory of the Plant 

Protection Department / College of Agriculture and Forestry / University of Mosul 

using two types of antibiotics Metronidazole 200mg and Amoxicillin 250mg in three 

concentrations prepared after conducting several preliminary tests to test its toxin on 

Termites, and then determined the concentrations (0.0025, 0.005, and 0.01) and by two 

methods of treatment: 

1- Spraying method: Each type of wood and (antibiotic) treatments consist of three 

replicates. each replicate put in Patri dish containing a filter paper and sawdust treated 
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with a 1- litre manual sprinkler with two presses pressure (1 ml) for each repeater of 

anti-pesticide concentrations. and comparison treatment was treated with distilled 

water only, the dishes were left after the treatment for a period of (15) minutes, after 

that, each dish added ten homogeneous workers  The dishes were covered and left in a 

dark place in the laboratory at an average temperature of 26  ±2°C and relative 

humidity 30 ±3%. mortality rate was calculated after 24 hours and continued reading 

until the death rates reached 100%. The Abbot equation (1925) was used to correct the 

killing rates. 

2- Dipping method: By dipping of sawdust in the antibiotic concentrations ( mention 

above) for 2 minutes, then the dishes were left after treatment for a period of 30 

minutes and added ten homogeneous Termites, the control treatment was treated with 

distilled water only and left in a dark place in the laboratory at temperature of 26±2 ° 

C and humidity relative 30± 3 % The mortality  percentage was calculated after 24 

hours, and readings continued to be taken until killing ratios were reached to 100% 

used the Abbot equation (1925) to correct the mortality ratio.  

LC 50 value, confidence and inclination limits were calculated according to Finney 

Method, and toxicity and efficacy index were calculated relativity of antibodies 

according to the following equations : (Al-Mallah and Abdel-Razzaq, 2012). 

 

 Toxicity index =      
                                                

                                     
  ×100 

 

Relative efficiency =      
                                                           

                                    
  ×100               

 

          The results were analyzed using the complete global randomized design C.R.D 

using the Dunkin test to determine the difference between the averages based on the 

SAS package (1987).  

 

RESULTSAND DISCUSSION 

        The results of Table )1( show the species effect of Leucaena leucocephala host, 

Platanus orientalis and Populus alba , and the time after exposure, in Termites's 

response to some Amoxicillin and Nidazole antibiotics by spraying. Variation in the 

average mortality rate of Termites in the three host used in the study, as it reached 

63.10, 48.75 and 50.19%, respectively. and the statistical analysis, showed siginatific 

difference between the average rate of killing Termites on L. leucocephala and the 

other host , P. orientalis and P. alba. These results explain that there are some woods 

that are resistant to the Termites due to reasons that may not be well known. Others are 

sensitive to the insect, as a result of the difference in the basic chemical components of 

wood (Mustafa, 2004), and the same table show that the average rate of killing 

Termites is directly proportional to the increase in time after exposure from 1 day to 6 

days. The results of the statistical analysis showed that there is a clear significant 
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Table (1):The effect of wood type and time after exposure on M. diversus silv workers response for some antibiotics         

(spray method) 

٭   
 Means with different letters in the same sectors showed a significant different at p= 5% 

Wood 

type 

 

 

Antibiotic 

type 

Conc. % Mean of mortality  influence 

effect between 

wood type, 

antibiotic 

and conc. 

General 

average 

of 

antibiot

ics 

General 

average  

of the 

con. 

Gener

al 

avera

ge 

wood 

type 

Time after exposure / hours 

24  48 72 96 120 144 

 

 

 

Lucinia 

Amoxicillin 0.0025 3.70 st
 ٭

3.70 st 7.37 rst 51.68 c-q 73.97 a-h 100 a 40.10 gf   63.10 

a 0.005 22.19 l-t 36.85 g-t 44.30 e-s 59.15 a-m 81.41 a-f 100 a 57.32 cde 

0.01 25.74 k-t 59.08 a-m 77.67 a-g 85.10 a-e 88.83 a-d 100 a 72.74 ab 

Nidazole 0.0025 3.70 st 40.57 f-t 48.01 d-r 62.86 a-l 85.14 a-e 100 a 56.72 cde 

0.005 7.24 rst 40.57 f-t 77.78 a-g 88.89 a-d 96.29 a-b 100 a 68.47 bc 

0.01 29.43 i -t 77.70 a-g 92.59 abc 100 a 100 a 100 a 83.29 a 

 

 

 

Platanus 

Amoxicillin 0.0025 3.54 st 7.26 rst 10.99 q-t 25.61 k-t 57.13 b-n 100 a 34.09 g 48.75 

b 0.005 3.54 st 7.26 rst 14.42 o-t 40.87 f-t 79.98 a-f 100 a 41.01 fg 

0.01 3.54 st 14.71 o-t 21.87 l-t 48.34 d-r 91.63 abc 100 a 46.68 dg 

Nidazole 0.0025 10.99 q-t 14.42 o-t 25.94 k-t 38.03 g-t 76.25 a-g 100 a 44.27 dg 

0.005 18.14 m-t 25.61 k-t 33.39 h-t 80.00 a-f 95.82 a-b 100 a 58.83 bcd 

0.01 29.36 i -t 40.41 f-t 59.53 a-m 80.44 a-f 95.82 a-b 100 a 67.62 bc 

 

 

 

Populus 

alba 

Amoxicillin 0.0025 0.00 t 0.00 t 8.19 rst 32.50 h-t 70.06 a- i 88.8 ad 33.26 g 50.19 

b 0.005 8.24 rst 12.37 p-t 28.32 j-t 40.41 g-t 68.34 a-j 100 a 42.94 efg 

0.01 16.54 n-t 24.15 k-t 40.40 f-t 55.78 b-o 84.60 a-e 100 a 53.58 cf 

Nidazole 0.0025 4.13 st 28.33 j-t 40.84 f-t 44.58 e-s 70.06 a- i 100 a 47.99 dg 

0.005 8.30 rst 40.86 f-t 53.40 c-p 70.51 a- i 81.31 a-f 100 a 59.06 bcd 

0.01 12.36 p-t 45.04 e-s 65.92 a-k 77.58 a-g 85.05 a-e 100 a 64.32 bc 

Interaction between 

antibiotic type &  time 

after exposure 

Amoxicillin 9.67g 18.38 fg 28.19 f 48.83 de 77.33 c-b 98.75 a  46.85 b  

Nidazole 13.74 g 39.30 e 55.27 d 71.43 c 87.30 b 100 a 61.17 a 

Interaction between 

focus & time 

after exposure 

0.0025 4.343 i 15.71 ghi 23.56 gh 42.54 f 72.10 cde 98.13 a  42.73 c 

0.005 11.26 i 27.25 g 41.93 f 63.30 de 83.85 bc 100 a 54.60 b 

0.01 19.49 gh 43.54 f 59.67 e 74.53 cd 90.99 ab 100 a 64.70 a 

General average time after exposure 11.70 f 28.84 e 41.72 d 60.13 c 82.32 b 99.38 a  
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difference between the mean of the cumulative killing rate after exposure to 

antibiotics. The results of Table (1) proved that the type of antibiotics had a cleareffect 

on the average rate of mortality the workers of the soil, as Nidazole had a greater 

effect on the average rate of mortality Termites  reached 61.17%, while   

amoxicillin had a lower effect on the average rates of killing Termites also. Table (1) 

showed that the Concentration of antagonists 0.0025, 0.005, and 0.01 had a clear effect 

on increasing the mean of mortality percentage by increasing concentrations, as it 

reached 42.73, 54.60 and 64.70%, respectively. The statistical analysis shows that 

there is a clear significant difference between the averages killing ratios between the 

three concentrations used in the study. From the triple interaction between the type of 

wood host, the anti and the concentration, it was found from the same table that the 

average mortality ratios of Termites showed a significant superiority over the L. 

leucocephala host and the anti-nidazole at a concentration of 0.01. 83.29%. Whereas, 

the lowest mean killing rate for the P. alba host and anti-amoxicillin at 0.0025%, as it 

reached 33.26%. and that there was a little difference in the mean of killing ratios on 

the L. leucocephala host and the anti-nidazole at a concentration of 0.01, and the rest 

of the studied treatments. The results can be explained by the fact that amoxicillin has 

a lower effect than nidazole in the average rates of killing Termites because 

amoxicillin is highly effective on the aerobic bacteria that are positive for Gram dye 

while it has less effect on bacteria negative Gram, but nidazole has a broad-spectrum 

effect on the positive and negative bacteria of Gram stain (Kaur et al., 2011). 

          These results are in agreement with the values of LC 50 of the used antagonists, 

as shown in Table (2) that the lowest value of the LC 50 of the anti-nidazole on L. 

leucocephala wood was 0.002,  The highest value of LC 50 amounted to the antioxidant 

amoxicillin 0.013 on the wood of Platanus orientalis, which indicates a low toxicity of 

amoxicillin on Termites. The effect of the broad spectrum nidazole antibiotic may be 

attributed to the inhibition of G positive and negative bacteria in the Gram stain and in 

the inhibition of protozoa in stopping the synthesis of the DNA and RNA nucleic acids 

of bacteria and protozoa (Soares et al. , 2012) 

        In the same table, the toxicity index of the antidote to nidazole on Lucinia wood 

reached 100, while the relative toxicity value was 650. From statistical analysis, we 

note a clear significant difference at the probability level of 5% of the toxicity index 

values and relative toxicity according to the antibiotic and wood type.  

        Table (3) showed the effect of the species of L. leucocephala, P. orientalis and P. 

alba and the time after exposure in the response of Termites to some amoxicillin and 

nidazole antibiotics by dipping method. Which reached 53.62, 56.86 and 51.49%, 

respectively, and Statically has no significant moral difference between the average 

killing percentage of Termites over the three type host used in the study. And the 

results of the same table showed that the average rate of killing of Termites is directly 

proportional to the increase in time after exposure from 1 day to 4 days. The results of 

the statistical analysis showed that there is a clear significant difference between the 
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Table (2): Values of half-lethal concentrations, inclination, confidence limits, toxicity index, and relative efficacy of some 

antibiotics in soil workers (spray method). 

 

Relative 

Toxicity 

 

Toxicity Index 

 

Confidence 

limits 

 

LC 50 

 

The slope 

 

Antibiotic 

type 

 

Wood type 

 

325 c 

 

50 c
 ٭

 

0.003-0.005 

 

0.004 

 

1.44 

 

Amoxicillin 

 

 

 

 

Lucinia  

650 a 

 

100 a 

 

0.001-0.003 

 

0.002 

 

1.28 

 

Metranidazol 

 

 

100 e 

 

15.4 e 

 

0.01-0.022 

 

0.013 

 

0.56 

 

Amoxicillin 

 

 

 

Platanus orientalis 

  

433.3 b 

 

66.67 b 

 

0.002-0.005 

 

0.003 

 

1.03 

 

Metranidazol 

 

 

162.5 d 

 

25 d 

 

0.005-0.02 

 

0.008 

 

0.90 

 

Amoxicillin 

 

 

 

Populus alba 

  

433.3 b 

 

66.67 b 

 

0.001-0.004 

 

0.003 

 

0.68 

 

Metranidazol 

 
٭
 Means with different letters in the same sectors showed a significant different at p= 5% 
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Table (3): Effect of wood type and time after exposure on response of M. diversussilv  workers for some antibiotics           

(by dipping). 
Wood type 

 

 

Antibiotic 

type 

Conc. % Murder rate influence 

effect 

between 

wood type, 

antibiotic 

and conc. 

General 

average 

of 

antibiotic

s 

General 

average  

of the 

con. 

General 

average 

wood 

type 

Time after exposure / hours 

24  48  72  96 

 

 

 

Lucinia 

Amoxicillin 0.0025 9.82 n-q
 ٭

20.59 i -q 52.74 a-p 85.10 abc 42.06 cd   53.62 a 

0.005 17.23 k-q 38.59 c-q 78.02 a-f 88.83 ab 55.67 ad 

0.01 13.53 l-q 63.50 a-k 81.38 a-e 100 a 64.60 abc 

Nidazole 0.0025 6.81 opq 27.99 g-q 53.10 a-o 85.10 abc 43.25 bcd 

0.005 13.87 l-q 38.59 c-q 60.55 a-m 88.83 ab 50.46 ad 

0.01 24.12 h-q 60.14 a-m 78.38 a-f 100 a 65.66 ab 

 

 

 

Platanus orientalis 

Amoxicillin 0.0025 9.82 n-q 34.91 d-q 65.84 a-k 83.33 a-d 48.48 ad 56.86 a 

0.005 13.18 m-q 58.74 a-m 72.13 a-h 86.67 abc 57.68 abc 

0.01 19.87 j-q 48.72 b-p 79.20 a-f 100 a 61.95 abc 

Nidazole 0.0025 6.46 opq 34.50 e-q 62.05 a-l 86.64 abc 47.41 ad 

0.005 13.16 m-q 47.91 b-q 75.84 a-g 96.67 ab 58.39 abc 

0.01 23.68 i -q 58.74 a-m 86.67 abc 100 a 67.27 a 

 

 

Populus alba 

Amoxicillin 0.0025 4.07 pq 27.72 g-q 48.15 b-q 55.55 a-n 33.87 d 51.49 a 

0.005 4.07 pq 52.14 a-p 72.11 a-h 87.91 ab 54.06 ad 

0.01 19.36 j-q 60.51 a-m 87.91 a-b 100 a 66.95 a 

Nidazole 0.0025 00.0 q 31.90 f-q 48.15 b-q 55.55 a-n 33.90 d 

0.005 00.0 q 52.62 a-p 67.92 a-j 87.91 ab 52.11 ad 

0.01 23.34 i -q 68.41 a- i 80.50 a-f 100 a 68.06 a 

Interaction between antibiotic 

type &  time after exposure 

Amoxicillin 12.33 d 45.05 c 70.83 b 87.49 a  53.92 a  

Nidazole 12.38 d 46.76 c 68.13 b 88.97 a 54.06 a 
Interaction between focus & time 

after exposure 
0.0025 6.17 h 29.60 g 55.00 ef 75.21 bcd  41.50 c 

0.005 10.25 h 48.10 f 71.10 cde 89.47 ab 54.73 b 

0.01 20.65 gh 60.00 def 82.34 bc 100 a 65.75 a 

General average time after exposure 12.37 d 45.90 c 69.48 b 88.23 a  
٭
Means with different letters in the same sectors showed a significant different at p= 5% 
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mean of the cumulative killing rate after exposure to antibiotics. The results of Table 

(3) showed the type of antibiotics did not have a clear effect on the average killing rate 

of Termites, as it reached 53.92% for Amoxicillin 54.06% for nidazole, which 

gaveclose killing rates, while the results of Table (3) showed the average killing rates 

of Termites  increased with increasing the concentration of antibiotics Vitality is 

0.0025, 0.005, and 0.01 as it is 41.50, 54.73 and 65.75%, respectively. And between 

the statistical analysis and the presence of a clear moral difference between the 

averages of the killing ratios between the three concentrations used in the study. From 

the three-way overlap between the type of food host and the anti and the concentration, 

it was found from the same table that the average ratios of killing the Termites showed 

a significant superiority over the host of P. alba and the anti-nidazole at a 

concentration of 0.01%, the percentage was 68.06%, while the lowest mean death rate 

for the host was white and anti-amoxicillin at 0.0025%, when it reached 33.87%. From 

the results of the statistical analysis, we note that there is only a significant difference 

in the mean killing rates on the anti-nidazole at a concentration of 0.001% and the rest 

of the studied factors in the search .    These results are in agreement with the LC 50 

values for the antigen used by immersion method, as shown in Table (4). The LC 50 

values for the antioxidant amoxicillin and nidazole on the three woods L. 

leucocephala, P. orientalis and P. alba were close between 0.003-0.005, and this 

indicates the toxicity of the antibodies to Termites were close due to the absorption of 

the wood by the antibodies. From the same table, we note that the toxicity index and 

the relative toxicity of antagonists were also close, as the highest toxicity index value 

reached 100 for antagonists. And nidazole on wood of the eastern paradise, while it  
 

Table (4): Values of half-lethal concentrations, inclination, confidence limits, toxicity 

index, and relative efficacy of some antibiotics in soil workers (spraying method). 

Wood type Antibiotic 

type 

The 

slope 

LC 50 Confidence 

limits 

Toxicity 

Index 
Relative 

toxicity 

 

Lucinia 

Amoxicillin 

 

0.97 0.004 0.002-0.005 75 b
 ٭

125 b 

Metranidazol  

 

0.98 0.004 0.002-0.006 75 b 125 b 

 

Platanus orientalis 

 

Amoxicillin 

 

0.55 0.003 0.001-0.004 100 a 166.7 a 

Metranidazol 

 

0.86 0.003 0.001-0.004 100 a 166.7 a 

 

Populus alba 

 

Amoxicillin 

 

1.42 0.005 0.004-0.006 60 c 100 c 

Metranidazol 

 

1.46 0.005 0.004-0.006 60 c 100 c 

٭
Means with different letters in the same sectors showed a significant different at p= 5% 
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was the least toxic evidence of the antagonists on white wormwood, it reached 60, 

while the highest relative toxicity of antioxidants on the wood of eastern paradise was 

166.7 and the lowest toxicity of anti-white pomegranate was 100 (Table 4). 
 

 تأثير نوع الخشب والوقت بعد التعريض والتركيز في استجابة شغاالت االرضة  
     Microcerotermes diversus Silv. لبعض المضادات الحيوية 
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ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ  

 ةالخالص
و  020025أعهرت نتائج الجراسة تأثير نهع الخذب المهسينيا والجنار الذرقي والقهغ االبيض والتركيز          
لممضادين   .Microcerotermes diversus Silv% في استجابة شغاالت االرضة  0201و  02005

دب قتل شغاالت الحذرة عمى في تباين متهسط ن بظريقتي الرش والتغظيس 2 الحيهيين االمهكدمين والنيجازول
متهسط ندبة قتل  ، وسجمت اعمى % عمى التهالي بالرش 50219و  48275و  63210العهائل الثالثة اذ بمغت 

% ، فيما اعهرت النتائج زيادة متهسظات ندب قتل شغاالت االرضة بزيادة 99238بعج التعريض بدتة ايام 
% عمى التهالي فيما كان  64270و  54260و  42273%( اذ بمغت 0201و  02005و  020025التركيز )

% 46285% بينما بمغ 61217لمنيجازول تفهق واضح في متهسط ندبة قتل شغاالت االرضة اذ بمغ 
لالمهكدمين 2 اما نتائج طريقة التغظيس أعهرت ان لنهع الخذب لم يكن هناك فرق معنهي واضح في متهسط 

% عمى التهالي فيما بمغ اعمى متهسط ندبة قتل بعج  51249و  56286و  53262ندب القتل اذ بمغت 
% واعهرت نتائج البحث زيادة متهسط ندبة قتل الذغاالت بزيادة التراكيز اذ 88223التعريض بمجة اربع ايام 

في  % عمى التهالي ، ولم يغهر فروقات معنهية بين االمهكدمين والنيجازول 65275و  54273و  41250بمغت 
 2 عمى التهالي %  54206و  53292ضة اذ بمغ متهسط قتل االر 
 : االمهكدمين ، النيجازول ، األرضة ، األخذاب2 الكلمات الدالة

ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ  

 2020/ 2/6 :وقبهله ،   2020/ 18/4: تاريخ تدمم البحث
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