
Toxicity of P. harmala and S. aromactium against T. castaneum    

J. Agric. Res., 2015, 53(2) 

217

 
 
 

TOXICITY OF PEGANUM HARMALA AND SYZYGIUM 
AROMATICUM EXTRACTS AGAINST RED FLOUR  

BEETLE, TRIBOLIUM CASTANEUM (HERBST) 
 

Sajjad Ali*, Muhammad Sagheer**, Muneer Abbas and Muhammad Saleem*** 
 

ABSTRACT 
 

Study was aimed on use of indigenous medicinal plants in Entomological 
Research Institute, AARI, Faisalabad, Pakistan during 2010 to check the 
invasion of red flour beetle, Tribolium castaneum (Herbst) to estimate their 
effects on larval, pupal and adult emergence against wheat grains. Acetone leaf 
extracts of Peganum harmala and Syzygium aromactium were used to evaluate 
their antifedant, toxicant, and growth regulatory effects against adults of 
Tribolium castaneum. Four concentrations (5, 10, 15 and 20 %) of each extract 
along-with a control treatment with five replications were applied. Thirty adults 
of Tribolium castaneum were subjected to different concentrations of botanical 
extracts for bioassay. Results showed that percentage of mortality was directly 
proportional to increasing concentration of extracts. Both Peganum harmala 
and Syzygium aromactium significantly reduced the larval, pupal and adult 
emergence as well as percentage of weight loss (at α 5 %). Peganum harmala 
performed better as compared to the Syzygium aromactium. Hence it was 
concluded that both the botanicals extracts can be used as effective tool 
against T. castaneum along-with other IPM practices. 
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INTRODUCTION 
 
Wheat (Triticum aestivum L) is the most vital cereal crop and staple food of 
Pakistan. It is consumed and stored as flour, maida, suji and grains. It 
occupies 1st position in area among the cereal crops and covers 65 % of crop 
area of the country (7). During storage wheat grains are attacked by more or 
less about 23 insect species in Pakistan. Out of these, 10 species are very 
serious which contaminate the grains with faces, living and dead insects, egg 
shells, pupal cases, cocoons, noxious odor and webbing in the grains (9). 
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Red flour beetle, Tribolium castaneum is a key pest of stored products. 
According to an estimate 10 to 25% of global production lost from insect, 
microbial weakening and other factors annually. The adult as well as larvae 
of Tribolium castaneum damage sound grains and effect quality as well as 
quantity of grains. In case of serious infestation, grains and flour turns 
yellowish, stuffy and has a pungent, disagreeable smell which make them 
unfit for human consumption. Efforts have been made by researchers on the 
use of plant products as a prospective source of bioactive chemical 
compounds, commercial pest control agents and viable substitute of 
synthetic pesticides.  
 
Essential oils such as Peganum harmala and Syzygium aromaticum act as 
fragrance, flavoring food additives, insecticides and in pharmaceuticals. 
Essential oils act as monoterpenoids agents which are often used as 
alternative of fumigants (2). These are volatile compounds used as fumigants 
in stored products (8), contact insecticides (13), repellents or antifeedents 
and effect the biological parameters such as life span, growth rate and 
reproduction.  
 
Epidi and Odili (5) tested the efficacy of different extracts from plants white 
cedar, Thuja occidentalis L., ginger, Zingiber officinale Roscoe; large 
Christmas bell, Blandfordia grandiflora, Brown and angel's trumpet, 
Brugmansia arborea (L) against T. castaneum in groundnut and found that V. 
grandifolia and D. arborea both can serve as protectants against Tribolium 
castaneum. Lohar (9) also used some plant extracts viz., neem (Azadirachta 
indica), arandi (Ricinus communis), and karanj (Derris indica), pilu (Salvadora 
oleoides), marva (Ocimum basilicum), amaltas (Cassia fistula), bluegum 
(Eucalyptus globulus), guava (Psidium pyriferum), dhatura (Datura metel), 
and bougainvillea (Bougainvillea sp.) to sorghum were evaluated as 
oviposition deterrents against T. castaneum. In general, all plant extracts 
significantly reduced the oviposition of T. castaneum on Sorghum seeds.  
 
15-20 % damage has been recorded to various stored and food commodities 
like grains, flour and dried fruits caused by this pest. These losses worth 
millions of rupees every year in developing countries like Pakistan (12). This 
pest causes significant weight losses in wheat crop than other cereal crops. 
Interest of using plant products is getting fame (3) because natural plant 
products are biodegradable, eco-friendly and provide a base which lead to 
pesticide discovery (4).  A lot of attention is needed to develop commercial 
botanical insecticides which not only act as an alternative for effective and 
defensible crop protection but also reduce the environmental and human 
health hazards. 
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This study was designed to check the toxicity of plant extracts against adults 
of Tribolium castaneum, and to estimate their effects on larval, pupal and 
adult emergence and to compute the percentage of weight loss of wheat. 

 
MATERIALS AND METHODS 

 
The study was conducted in the Department of Agri. Entomology, University 
of Agriculture Faisalabad, Pakistan under Completely Randomized Design 
(CRD). Heterogeneous sample of Tribolium castaneum was collected, for 
rearing in the laboratory, from grain market located in Faisalabad district. The 
insect culture was maintained in sterilized jars placed in the laboratory 
incubator at 32±2 ºC and 70 % R.H to get the homogeneous population. The 
jars were covered with muslin cloth, tied with rubber band to avoid the 
escape. The insect culture of each, Tribolium castaneum was maintained in 
10 different jars, filled with 500 g of culture medium for the continuation of 
insect culture. Indigenous medicinal plant material viz. Peganum harmala and 
Syzygium aromactium were collected and dried. The acetonic plant extracts 
were tested at concentrations of 5, 10, 15, and 20 %. Each treatment was 
replicated five times. Thirty adults of Tribolium castaneum were used for 
bioassay. Applications of different concentrations were made on the wheat 
flour. The thirty adults of Tribolium castaneum were released on the treated 
flour in vials. These vials was placed in incubator at 32 ± 2 ºC and 65 ± 5 
percent of R.H. Data regarding percentage of mortality was collected after 2, 
4, 6, 8, 10 and 12 days. Moreover, data on percentage of larvae emergence, 
percentage of pupae emergence, adult emergence and weight loss were also 
recorded. Analysis of variance of the collected data was carried out using 
statistical software. Mean of the significant treatments was compared by 
Turkey-HSD test at α 5 %. 
 

RESULTS AND DISCUSSION 
 

Percentage mortality caused by Peganum harmala and Syzygium 
aromaticum at different concentrations and time intervals against Tribolium 
castenum as shown in Table 1. Maximum percentage of mortality caused by 
P. harmala increased with increase in concentration at a certain period after 
that it decreased. Maximum mortality (12.22%) was found at 20 % 
concentration with 10 days exposure time followed by (10.00), (7.77) and 
(6.66) at exposure time × concentration (8 days×20%), (10 days × 15%) and 
(8 days×15%), respectively. The minimum mortality percentage (1.09) 
observed in exposure time × concentration (6 days×5 percent). Maximum 
percentage of mortality (11.21) caused by S. aromaticum at concentration 20 
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% with the exposure time of 6 days followed by (11.11), (10.00) and (10.00) 
at exposure time × concentration (10 days×20%), (2 days×20 %) and (12 
days×20%), respectively. The minimum mortality percentage (1.09) was 
observed in 6 days exposure time × 5% concentration. 
 
Table 1.  Percent mortality caused by Peganum harmala and Syzygium aromaticum. 

 
% Mortality  ± S. E 

(Syzygium  aromaticum) 
% Mortality ± S. E 

(Peganum harmala) 
Concentration (%) Time (Days) 

2.22 ±1.11 b 3.33 ± 0.00 ab 5 2 
5.55 ± 1.11 ab 5.55 ± 1.11 ab 10 2 
7.78 ±1.11 ab 5.56 ± 1.12 ab 15 2 
10.00 ±1.92 a 8.88 ± 1.11 a 20 2 
3.33 ±0.00 b 3.33 ± 1.92 ab 5 4 
5.56 ±1.11 ab 5.55± 1.11 ab 10 4 
7.77 ± 2.22 ab 10.44 ± 1.92 a 15 4 
8.89 ± 2.22 ab 8.88 ± 1.11 a 20 4 
1.09 ± 0.74 c 1.09 ± 0.81 b 5 6 
5.56 ± 1.11 b 4.46 ± 1.13 ab 10 6 
6.67 ± 1.92 b 6.66 ± 1.92 ab 15 6 
11.21 ± 2.93 a 8.88 ± 2.93 ab 20 6 
1.11 ± 1.11 c 3.33 ± 0.00 ab 5 8 
4.44 ± 1.11 b 5.55 ± 1.11 ab 10 8 
6.66 ± 1.92 b 6.66 ± 0.92 ab 15 8 
10.00 ±1.95 a 10.0 ± 0.92 a 20 8 
1.32 ± 1.01 c 1.21 ± 0.65 b 5 10 
5.56 ± 1.11 b 4.44  ± 1.11 ab 10 10 
6.67 ±1.92 b 7.77 ± 1.11 ab 15 10 

11.11 ± 1.93 a 12.22 ± 2.93 a 20 10 
0.00 ± 0.000 c 2.22 ± 1.11 b 5 12 
2.22  ± 1.11 b 3.33  ± 1.92 ab 10 12 
4.44 ±1.11 b 5.55  ± 2.22 ab 15 12 
10.00 ±1.92 a 8.88 ± 2.22 ab 20 12 

 
Table 2 shows percentage of larval, pupal and adult emergence of Tribolium 
castenum against various concentration of P. harmala. Maximum larval 
emergence found at control treatment (85.74) followed by the 5, 10 and 15 
percent concentrations (62.07), (45.92) and (32.78), respectively. Maximum 
percentage of pupal emergence (20.15) was observed at 5% concentration 
followed by the control treatment (18.63), 10 % (12.15) and 20 % 
concentrations (5.05). Maximum percentage of adult emergence was 
observed in control treatment (16.66) followed by 5 percentage of (9.62) 10% 
(4.44) and 15 percentage of concentrations (2.22). The minimum percentage 
of adult emergence (1.48) was found at 20 percent concentration. Similarly 
percentage of larval, pupal and adult emergence of T. castenum against 
different concentration of S.  aromaticum was also computed as shown in 
Table 3. Maximum percentage of larval emergence was observed in control 



Toxicity of P. harmala and S. aromactium against T. castaneum    

J. Agric. Res., 2015, 53(2) 

221

treatment (65.37) followed by 5%, (55.55) 10% (29.07) and 15% 
concentrations (15.92). Minimum larval emergence (11.29%) was depicted at 
20% concentration. Maximum pupal emergence (22.50%) was found at 5% 
concentration followed by control treatment (22.13), 10% (20.00) and 15% 
(19.10). Maximum (2.22) adult emergence (14.44) was observed in control 
treatment followed by 5%, (8.14), 10% (3.70) and 15 % (2.22) concentrations 
respectively. Minimum adult emergence (0.37) was observed at 20% 
concentration.  
 
Table 2.  Developmental effects of Peganum harmala on Tribolium castaneum at different 

concentrations. 

 
% Adult 

emergence ± S. E 
% Pupal 

emergence ± S. E 
% Larval 

emergence ± S. E 
Conc. (%) 

9.62 ± 1.290 b 20.15± 3.89 a 62.07 ± 7.54 b 5 
4.44 ± 0.555 c 12.17±1.98 cd 45.92 ± 5.90 c 10 
2.22 ± 0.555 c 7.127 ± 1.45 c 32.78 ± 4.24 d 15 
1.48 ± 0.807 c 8.05 ± 2.070 c 23.14 ± 3.08 e 20 
16.67 ±1.296 a 18.63 ± 2.69 ab 85.74 ± 8.49 a Check 

 
 Table 3.  Developmental effect of S. aromaticum on T. castaneum at different 

concentrations. 
 

% Adult  
emergence ± S. E 

% Pupal  
emergence ± S. E 

% Larval  
emergence ± S. E Conc. (%) 

8.14 ± 1.76 b 22.50 ± 4.92 a 55.55 ± 7. 10 b 5 
3.70 ± 0.86 c 20.00 ± 4.29 ab 29.07 ± 4.08 c 10 
2.22 ± 0.78 c 19.10 ± 2.25 ab 15.92 ± 1.91 d 15 
0.37 ± 0.37 c 11.04 ± 3.76 c 11.29 ± 1.68 d 20 
14.4 ± 3.14 a 22.13 ± 3.82 a 65.37 ± 6.68 a Check 

 

Percentage of weight loss of wheat flour in different concentrations of P. 
harmala seed extract was significantly from each other. The minimum flour 
consumption (11.52%) was observed at highest concentration (20%) and 
maximum consumption (32.84%) was observed in control treatment followed 
by 10 (17.47) and 15% (13.46 %) flour consumption, as shown in Fig.1. 
Similarly, the minimum flour consumption (11.33%) was observed at 15 % 
concentration of S. aromaticum seed extract followed by 20 (14.33), 10, 
(16.33), check (18) and 5% (26.33). 
 
The concentrations of the plant extracts provided statistically significant 
results over the control treatment with reference to mortality percentage of 
adults, percentage of larval, pupal, adult emergence and weight loss. 
Mortality of T. castenum increased with increasing the concentration of P. 
harmala and S. aromaticum. These findings correlate with the work of 
Shaaya et al. (15) who conducted experiment against T. castenum by using 
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oils of numerous plants and herbs at concentrations of 5, 10, 15 and 20% at 
30, 60 and 90 days interval. All the concentrations were directly proportional 
to the percent mortality. Jbilou et al. (6) also supported these studies where 
they studied four medicinal plants viz. P. harmala, Aristolochia baetica, 
Ajugaiva baetica and Raphanus raphanistrum (methanol extracts) to check 
their insecticidal 
 

 
Fig. 1. Percent wheat flour consumption by T. castaneum under different concentrations of 

P. harmala and S. aromaticum seed extract. 
 

properties against T. castenum. All the extracts inhibited the growth of larvae 
but P. harmala seeds extract showed good insecticidal properties against 
both adult and larvae. They tested that at 10 % concentration P. harmala 
gave 58 % larval mortality which supported our study. In our study 
concentration is directly proportional to the mortality which was confirmed by 
Anwar et al. (1), where they used neem oil against T. castenum. Mondal and 
Khalequzzman (11) tested contact and fumigant activity of the three essential 
oils, viz. green cardamom, Elettaria cardamomum, toothache grass, Ctenium 
aromaticum and cloves, S. aromaticum against T. castenum larvae and 
adults. The results revealed that cardamom oil was generally more effective 
contact poison and fumigant against the adults of T. castenum. This 
information will serve as guideline for planning effective measures to save 
stored commodities. 
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