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ABSTRACT 

 

Non-host plant constituents deterred the oviposition by Apriona germari Hope (Coleoptera: Cerambycidae). The 

aqueous distillate of Artemisia absinthium, Chenopodium Sp., Datura stramonium and Juglans regia deterred 

ovipostion by A. germari either strongly or moderately, while as the extract of Nerium indicum proved to be a 

weak deterrent or ineffective at all. As such chemical deterrents apparently play a major role in the rejection of 

plants as hosts by ovipositing female beetles. 
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INTRODUCTION 

 

Apriona germari Hope (Coleoptera: Cerambycidae), commonly found in Burma, China, India, Japan, 

Korea, Pakistan and Vietnam, is a polyphagous pest infesting a large number of plant species including 

mulberry plants in south Asian countries (Beeson, 1941). It is a major pest of mulberry plants in Jammu and 

Kashmir state (India) (Khan et al., 2004; Hussain et. al., 2009). Being a member of wood borer complex, A. 

germari characteristically impairs the vigour and growth of infested trees. In heavy infestation it leads the host 

plants to death (Ertian, 2003; Zeya et al., 2003). Cerambycid borers cause wide spread mortality among 

deciduous broadleaf tree species in China (Yang et. al., 1995). Characteristically A. germari populations 

repeatedly attacking mulberry plants cause serious damage to host plants affecting leaf yield both qualitatively 

and quantitatively as well as the vigour of host plants, thus posing a great threat to sericulture industry in the 

region and consequently affecting the livelihood of agrocides and allied workers of the industry (Hussain et al. 

2007; Hussain and Chishti, 2010 a, b). 

 Borers are chronically damaging pests with few control programs available to reduce economic losses 

(Nielson, 1981). The inaccessibility of grubs due to their concealed habitat in woody hosts makes it more 

difficult to check their population. However successful development of grubs into adults is dependent on 

selection of the host plant by oviposting females. Keeping in view the importance of host selection for the 

development of A. germari, an attempt was made to alter the behavior of ovipositing beetles by non-host plant 

chemical constituents. Accordingly preliminary investigation was carried out to check the efficacy of aqueous 

distillates of some plants towards the development of effective management strategies.   

 

MATERIALS AND METHODS 

 

The efficacy of aqueous distillates of various plants was studied in controlled condition in 2007 at Post 

Graduate Department of Zoology, University of Kashmir (India). The methodology adopted for the study is 

described under following subheadings: 

 

Preparation of Plant Extract: 

Plant materials, viz. shoot, shoot, fruit covers, seeds and leaves of Artemisia absinthium, Chenopodium sp., 

Juglans regia, Datura stramonium and Neruium indicum respectively were collected and shade dried. The dried 

plant materials were ground into powered form. The method described by Sharma et al. (1997) was followed to 

prepare the stock solution of each plant material in distilled water. It involved the mixing of known quantity of 

plant material in known volume of solvent. After 24hours, the extract was filtered through a filter paper and the 

filtrate was concentrated in a vacuum distillation apparatus till a semi-solid paste was formed. The paste was 

stored at freezing temperature till used against the beetles as oviposition deterrent. 

 

Source of beetles: 
The beetles were partially raised in the laboratory. The borer infested logs of mulberry plants were cut into 

pieces (12 inches in length), sealed at both the ends with melted paraffin wax to avoid the moisture loss and 
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transported to the laboratory. These logs were put in jars covered with muslin cloth till emerge of adults. The 

adults were removed from the jars and were used to study the efficacy of plant distillates. 

 

Efficacy of plant distillates: 

The efficacy of plant distillates as oviposition deterrents were studied at three different concentrations viz. 

0.5%, 1.0% and 2.0%; the said concentrates were prepared from the chilled semi-solid paste. Oviposition logs 

(primary mulberry branches which are preferred egg laying sites for A. germari) were soaked in the plant 

distillates and air dried. The treated oviposition logs and untreated ones (as control) were supplied to rearing 

cages containing mature beetles (one pair per cage). Ten replications were maintained for treatments as well as 

for control.  Fresh mulberry twigs were supplied daily to feed the beetles. After seven days oviposition logs 

were removed from the cages and following observations were recorded: 

 

a. Number of eggs deposited in treated oviposition logs 

b. Number of eggs deposited in untreated oviposition logs 

 From these observations, oviposition index was calculated by: 

 

Oviposition index =
Number of eggs deposited in treated oviposition logs

Number of eggs depositd in untreated oviposition logs
 

 

Ovipostion indexing method of Bajpai and Sehgal (2003) was adapted for testing the deterrence of 

plant distillates. Here, if oviposition index is equal to 1, the tested distillate has no effect; oviposition indices 

ranging between 0.6 to1.0 and 0.3 to 0.6 indicate that the tested distillate is weak and moderate deterrent 

respectively and if the ovipotion index is <0.3 indicate the strong deterrence of the distillate. 

Data analysis: 

The observations are presented as Arithmetic mean±SE (Standard error of mean). Student’s t-test was 

employed to analyze the data and conclusions were made at P≤ 0.05. 

 

RESULTS AND DISCUSSION 

 

The crude aqueous extracts of Artemisia absinthium (shoot), Chenopodium sp. (shoot), Juglans regia 

(fruit cover) and Datura stramonium (seed) deterred oviposition by A. germari significantly (P<0.05), while as 

Neruium indicum (leaf) distillate was ineffective. The efficacy of plant distillates is directly proportional to their 

concentration (Table 1). Among the plant distillates only J. regia distillate at 0.5% concentration deterred 

oviposition by the longicorn beetle significantly (P<0.05). However, higher concentrates of all the distillated 

except N. indicum reduced oviposition by A. germari significantly (P<0.05).   

Oviposition indices revealed that 0.5% concentrates of all the distillates except J. regia were weak 

deterrents, while 2.0% distillates of A. absinthium, Chenopodium sp. and J. regia were strong deterrents; 2.0% 

extract of D. stramonium and N. indicum were moderate and weak deterrents respectively. However, 1.0% 

concentrates of all the distillates except N. indicum were moderate deterrents. The application of different 

concentrates (0.5%, 1.0% & 2.0%) of N. indicum was weak oviposition deterrent to A. germari (Table 2).  

Borers are chronically damaging pests with few control programs available (Nielson, 1981). The 

inaccessibility of grubs due to their concealed habitat in woody hosts makes them immune to most of the 

available management strategies especially chemical and biological measures. Locating the appropriate host 

plant for ovipostion is very crucial for cerambycid beetles and is being done by host specific chemical cues.  

The longicorn beetle under study though a polyphagous pest pesters only specific wood trees. It perceives the 

odour of host trees by olfaction which is a common phenomenon in Lamiine species (Linsley, 1959, 1961; 

Hanks, 1999). Thus distillates of non-specific plants definitely alter the behaviour of the longicorn beetle under 

study.  

 

The present study revealed the effect of five plant distillates against (oviposition deterrents) A. germari. 

The screened aqueous distillates were more or less effective deterrents; however, their concentration played a 

significant role in efficacy. 

Botanicals constitute the 4th generation pesticides. Although insecticidal activities of a large number of 

plant distillates are known and well documented, but the application of plant extracts against A. germari  has 

been carried out for the first time. This preliminary work in the field paved the way for further investigation in 

the field. Future investigation include the preparation of distillates in different solvents and the characterization 

of the botanicals so that a technical molecule will be identified and subsequently used in the control of A. 

germari. 
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Table 1:  Oviposition deterrence of various plant distillates against A. germari. 
Plant distillate No. of eggs oviposited /female* (mean ±SE) 

0.5† 1.0† 2.0† 

Artemisia absinthium (shoot) 

Chenopodium sp. (shoot) 

Juglans regia (fruit cover) 

Datura stramonium (seed) 

Nerium indicum.(leaf) 

Control (water) 

3.6±1.2(1.42) 

4.0±1.2(1.15) 

3.0±0.97(2.33) 

4.4±0.51(1.28) 

5.4±0.58(0.37) 

5.8±0.97(0.00) 

2.4±0.68(2.87) 

3.0±0.71(2.33) 

2.4±0.51(3.10) 

2.6±0.51(2.92) 

5.2±0.51(0.53) 

5.8±0.97(0.00) 

0.8±0.20(5.05) 

1.4±0.51(4.02) 

1.2±0.20(4.65) 

2.0±0.84(2.97) 

4.6±0.51(1.10) 

5.8±0.97(0.00) 
*values in parenthesis are t-ratios. 
†distillate concentration (%).   

 

Table 2: Oviposition indices of A. germari on various plant distillate treated   oviposition logs. 
Plant distillate Oviposition index# 

0.5† 1.0† 2.0† 

Artemisia absinthium (shoot) 

Chenopodium sp. (shoot) 

Juglans regia (fruit cover) 

Datura stramonium (seed) 

Nerium indicum.(leaf) 

0.62 

0.69* 

0.52 

0.76* 

0.93* 

0.41 

0.52 

0.41 

0.45 

0.90* 

0.14 

0.24 

0.21 

0.34 

0.79* 
#oviposition indices followed by asterisk are insignificantly different from control (P>0.05) by ‘Student’s t-test’. 
†distillate concentration (%)  
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