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ABSTRACT 
 

The present experiments were carried out in the laboratory belonging to the Economic Entomology 

Department at Faculty of Agriculture, Mansoura University Egypt. To obtain the insect; samples of the infested 

stored rice with different stages of Oryzaephilus surinamensis were transferred to the laboratory and kept under 

laboratory conditions until adults emergence. The total development of immature stages in relation to the different 

food types were recorded. The shortest developmental time was on dry dates and the longest time was on semi-dry 

palm (32.6±1.04 and 36.9±0.96 days, respectively) with highly significantly differences in development times of 

the insect among food types in non-choice test. The highest survival rates of the larval and pupal stages of the insect 

was when the larvae fed on dry dates (87.0 and 96.6%, respectively). The highest number of the adults emerged 

and the highest weight loss were obtained when larvae fed on dry dates in non-choice test. The highest average 

number of the attracted adults, female egg-laying and F1 progeny were obtained on dry dates in free-choice test. In 

free-choice test, the highest immature survival rateand the largest weight loss were obtained on dry dates.  

Keywords: Dried fruits, Nut fruits, Food preference, Survival rates, Oryzaephilus surinamensis. 
 

INTODUCTION 
 

The dried fruits dates as well as the nut fruits including 
dates, hazel nut and almond are rich-nutrient food. The food 
includs vitamins E and K, protein, insoluble and soluble fibers, 
thiamine, folic acid and polyunsaturated or monounsaturated 
fatty acid, minerals ( such as potassium, copper and magnesium), 
and antioxidants and phytosterol compounds (Souza et al. 
2015;Cardoso et al. 2017 and Tas and Gökmen 2017).  

The sow-toothed grain beetle, Oryzaephilus 

surinamensis (L.) is a secondary insect pest with their larvae 

and adults feed on the stored materials. Cereals like barley, 

corn, rice, and wheat as well as chocolate, nuts, peas and yeast 

considered a preferred host plants for O. surinamensis 

(Trematerra et al., 2000 and 2016). Also, these insect feed on 

the frass which produced by the damaged kernels (Throne et 

al., 2003 and Hotling et al., 2014). The insect adults are 

relatively feed on creaked grains, the nut fruits in shells, 

chocolate and biscuits in commercial and residential settings 

and due to small size and flattened shape(Rees, 1996 and 2004). 
The developmental stages and the survival rates 

affected with the different stored materials such as dry fruits, 
nut fruits, oil seeds and leguminous seeds where the larval 
duration was the longest and the survival rates and the 
emergence of the adults were the highest  on the dried fruits 
and nut fruits (Awadalla et al., 2021). Furthermore, some 
biological aspects of the insect varied in relation to different 
commodities such as dates, rice and sesame and different 
temperatures(20, 25, 30 and 35°C and 65% RH). The highest 
and lowest infestations by the insect were on rice and dry 
dates, respectively (Hashem et al. 2021). 

Thus, the present work aims to study the influence of 
the dried fruits and nut fruits on the developmental stages and 
survival rate of the saw-toothed grain beetle, O. surinamensis 
(L.) under laboratory conditions. 

 

MATERIALS AND METHODS 
 

The present experiments were carried out in the 
laboratory of the Economic Entomology Department at the 
Faculty of Agriculture, Mansoura University, Egypt. The 
insect pest was obtained from infested stored rice samples 
with the saw-toothed grain beetle, O. surinamensis 
,transferred to the laboratory, and then kept at conditions of  
30± 1°C, 60± 5% RH, and complete darkness until adult 
emergence. An insect culture was started by introducing five 
batches, each one consisted of 150 adult females and males, 
on 120 grams of creaked rice in glass jars. Each glass jar was 
covered with muslin and rubber bands, permitted until egg-
laying for ten days, and then removed. The new generation of 
the emerged adults transferred to other glass jars with new 
creaked rice grains to produce a new generation of the insect 
under the laboratory conditions. 

Non-choice tests:  
The dried fruits used were the dry and the semi- dry 

dates, while the nuts were the hazelnut and almond. The dried 
fruits and nuts were sterilized with freezing at - 15°C for 48 
hours to kill any hidden stages of any insect special living 
inside these fruits and nuts (El-Sabaay, 1988). All the tested 
materials were creaked to small parts and maintained in an 
incubator under the same described physical conditions above 
for two weeks to obtain equilibrium moisture content with the 
obtained relative humidity (Ezz, 1976). Enough numbers of 
the produced eggs were maintained in the incubator until egg 
hatching. Ten petri-dishes (10 cm diameter) were used for 
each food material and each one considered as a replicate. 
Each petri-dish contained 10 grams of creaked fruits or nuts. 
Ten young larvae (newly hatched) were produced for each 
petri-dish and transferred to the incubator (30℃ ±1℃, 60 
±5% R.H. and darkness) until emergence of the adults. The 
larval stage, the pupal stage and the total developmental time 
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were estimated on each food type. Also, larval and pupal 
survival percentages were estimated on each food material. 
Moreover, adult emergence and  grain weight loss in each 
treatment was calculated. 

Free-choice tests: 
In the present study, five glass jars accommodated 

were used and considered as replicates. Each accommodation 
was contained four petri-dishes which contained five grams 
of the creaked tested dried fruits and nuts. twenty pairs of the 
emerged insect adults aged between 10 and 12 days were 
maintained in the center of each accommodate to allow for 
the insect adults to preferred the dried fruits or nuts species as 
free choice tests and allow adult females to computing and the 
females egg-laying on the preferred any tested species. The 
females are allowed to egg-laying for ten days and then 
removed after this time. The attracted individuals’ numbers 
for the males and females on each dried fruits or nuts were 
recorded. Moreover, the number of egg-laying and the 
number of the emerged individuals for the first generation 
after four weeks were recorded and calculated. Also, the 
weight loss for each tested material was recorded. 

Data analysis: 
Data were analyzed by using one-way ANOVA and 

means separated using Duncan's Multiple Range Test (CoStat 
Software, 1989). 
 

RESULTS AND DISCUSSION 
 

Non-choice tests: 
The present data arranged in Table (1) showed the 

influence of the tested dried fruits and nuts on the immature 
stages of the saw-toothed beetle O. surinamensis under 
laboratory conditions of 30±1°c and 60 ± 5% relative 
humidity. The incubation periods were the same valves in all 
types and presented by 6.3 ± 0.57 days without significant 
difference.  Meanwhile, the larval stage durated the shortest 
time when the larvae feed on dry dates followed by hazel nut 
and almond and presented by 17.4±0.89, 18.5 ± 0.76 and 
18.8±0.83 days, respectively. The longest time for the larval 
stage was recorded on semi-dry dates with value of 20.7 ± 
0.93 days. Statical analysis revealed that a highly significantly 
difference was obtained when the larvae feed on different dry 
fruits and nuts. The pupal stage according to the different dry 
fruits and nuts ranged between 8.9 ± 0.64 days on dry dates 
and 9.9 ± 0.66 days on semi-dry dates without significant 
differences. 

 

Table 1. Influence of the tested dried fruits and nuts on the 

immature stages of the saw-toothed grain beetle, O. 

surinamensis under laboratory conditions. 
The biological 
aspects 

dried fruits and nuts 
Dry dates Semi-dry dates Hazel nut Almond 

Incubation period 6.3±0.57 a 6.3 ± 0.57 a 6.3 ± 0.57a 6.3 ± 0.57 a 
Larval stage duration 17.4±0.89 c 20.7±0.93 a 18.5±0.76 b 18.8±0.8 b 
Pupal stage duration 8.9 ± 0.64 a 9.95±0.66 a 9.4±0.82 a 9.7±0.9 a 
Total immature stage 32.6±1.04 c 36.9±0.96 a 34.2±1.07 b b 20.934.8± 
The average followed by the same letters in rows is not significantly 

differentiated at 5% of probability levels (CoStat Software, 1989). 
 

As a conclusion, data illustrated in Table (1) recorded 
the total immature stages according to the different tested food 
types where the insect larvae when feed on the dry dates, the 
total immature stage recorded the shortest time and presented 
by 32.6 ± 1.04 days. While, the longest time was on semi-dry 
dates and presented by 36.9 ±0.96 days with highly 
significantly differences under non-choice tests. 

Data illustrated in Fig. (1) showed the rate of the 
survival for the insect larvae and pupae according to the 

different food types under non-choice test. The highest rates 
of the survival for the insect larval and pupal stages under 
non-choice tests when the larvae feed on dry dates and 
presented by 87.0 and 96.6%, respectively 

 

 

 

 
Figure 1. The rate of survival for the larvae and pupae of 

saw-toothed grain beetle, O. surinamensis 

according to the different dried fruits and nuts 

under non-choice test. 
 

In respect to the average number of the emerged 
adults according to the different food types Fig. (2) under non-
choice test. The highest average number of the emerged adults 
recorded when the larvae feed on dry dates and presented by 
8.4 ± 0.73 individuals. 

 
 

 
Figure 2. The mean number of the insect adult emergence 

according to the different dried fruits and nuts 

under non-choice test. 
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According to the weight loss in different dried fruits 

and nuts after feeding the insect larvae (Fig. 3). The weight 

loss percentage ranged between 20.3% on semi-dry dates and 

24.5% on dry dates under non-choice test. 
 
 

 
Figure 3. The weight loss in different dried fruits after 

feeding the larvae of the insect under non- 

choice test. 
 

Free-choice tests: 
The obtained results arranged in Table (2) showed the 

influence of the dried fruits and nuts on attractive the insect 
adults, female egg-laying and the number of the emerged 
individuals for the first generation (F1) under the free-choice 
tests. The highest average number of the attracted adults and 
the average number of the deposited eggs were obtained on 
dry dates (13.2 ± 0.63 individual and 86.8 ±1.93 eggs) while, 
the lowest average number were obtained on almond 
(7.4±0.58 indiv. and 49.8 ±1.34 eggs) with highly significant 
difference, respectively. 

On the other hand, the average number of the emerged 
individuals or the first generation (F1 progeny) were the 
highest on dry dates followed by hazel nut and presented by 
79.6±0.87 and 55.6 ±0.67 individuals while the lowest 
recorded on semi-dry dates and almond which presented by 
32.2 ± 0.51 and 36.2 ± 0.57 individuals with a highly 
significant differences, respectively. 

 

Table 2. influence of the dried fruits and nuts on the attracted insect adults, egg-laying and the number of the emerged 

individuals for the first generation F1 under non- choice tests. 

The biological  

aspects 

Dried fruits and nuts 

Dry dates Semi-dry dates Hazel nut Almond 

Number of the attracted insect adults 13.2±0.63 a 8.6±0.75 bc 10.8±0.51 b 7.4 ±0.58 c 

Number of the deposited eggs 86.8±1.93 a 51.4±1.85 c 69.2±1.78 b 49.8± 1.34  c 

Number of the emerged individuals (Progeny F1) 79.6±0.87 a 32.2±0.51 c 55.6±0.67 b 36.2±0.57 c 
The average followed by the same letters in rows is not significantly differentiated at 5% of Probability levels (CoStat Software, 1989). 
 

The obtained data in Fig. (4) showed the rate of the 

survival for the immature stages of the insect on different dry 

fruits and nuts under free choice test. The rate of the survival 

ranged between 62.6 % on semi-dry dates and 91.7% on dry 

dates under free choice test. 
 

 
Figure 4. The rate of survival for the immature stages of 

the insect pest on different dry fruits and nuts 

under non-choice test. 
 

According to the weight loss percentage, data in Fig. 

(5) showed that, the highly average percentage of the weight 

loss recorded on dry dates followed by hazel nut and almond 

and represented by 36.2, 19.4 and 17.8%, respectively. 

These findings are in agreement with those of (Latifin 

et al. 2020; Tazbian 2016 and Mallah et al. 2016) found that, 

the dry dates was the most substrate for the larval survival and 

insect performance. The hast plant and the insect interaction 

are dynamic systems and selection of the host by the insect as 

food, place for reproduction and shelter depending on 

physical and chemical aspects of the host plant (Cox and 

Collins 2002; Mahroof, Hagstrum 2012 and Moawad and El-

Ghamdi 2013). Firstly, physical aspects which included 

shape, surface texture and size determined the host suitability 

for the target species of the insects (Cope and Fox 2003 and 

de Sa et al. 2014). Moreover, the food dryness affected the 

movement and the survival of the insect pest larvae and the 

adults (Latifian et al. 2020). Another studier based on the 

moisture content, the food substrates including dried fruits 

and fruit nuts were tested for the saw-toothed grain beetle 

(Babikir 2005 & Nurul and Noor 2019). 

 

 
Figure 5. The weight loss of the insect pest on different dry 

fruits and nuts under free choice test. 
 

While, the chemical aspects of the host substrates such 

as protein, amylose and starch content effected on the adult 

longevity, mortality and the developmental of the immature 

stages (Aldosari et al. 2002; Chuck-Hernandez et al. 2013; 

Sahito et al. 2017; Seifi et al. 2016 and Kavallieratos et al. 

2019). The feeding on diets with low quality lead to delayed 

the growth and reduces the development as well as fecundity, 

fertility and rate of the survival (Borzoui et al. 2015; Latifian 

and Rad 2015 and Borzoui et al. 2017). The present study 

indicated that, the shortest immature stages and the highest 

rates of the survival when the larvae of the insect pest feeding 

on dry dates (Lalitha et al. 2005; Borzoui et al. 2015 and 

Awadalla et al. 2021). 
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 تأثير أنواع من الفواكهه المجففة والنقل على الأطوار غير الكاملة ومعدل البقاء الحشرة خنفساء سورينام

  1دعاء ميزاراسماعيل و 2طارق السيد عطا ،  سمير صالح عوض الله

 جامعة المنصورة -كلية الزراعة  -قسم الحشرات الاقتصادية 1
 جامعة دمياط –كلية الزراعة –وقاية النبات قسم 2
 

 الملخص
 

لأرز المخزن المصاب بأطوار أجريت التجارب الحالية بالمعمل التابع لقسم الحشرات الإقتصادية بكلية الزراعة جامعة المنصورة. للحصول على الحشرة تم نقل عينة من ا    

ير اليافعة وفقاً لأنواع الأغذية المختلفة التي تم إختبارها، أقصر مدة مختلفة من الحشرة إلى المعمل ووضعها تحت الظروف المعمل حتى ظهور الحشرة البالغة. تم تسجيل جميع الأطوار غ

يوم مع وجود إختلافات عالية المعنوية تحت إختبار عدم الإختيارية على التوالي. أعلى معدلات  0.96±32.6سجلت على التمور الجافة وأطولها كانت على التمور شبه الجافة وقدمت بـ 

% للعذارى. كما تم الحصول على متوسط عدد 96.6% لليرقات و87.0شرة والعذارى تحت إختبار عدم الإختيارية عندما تتغذى اليرقات على التمر الجاف وبلغت البقاء لمرحلتي يرقات الح

م الحصول على أعلى متوسط لعدد البالغات المنجذبة وإناث البالغات الناشئة عن طريق تغذية يرقات التمر الجاف وتم تسجيل نسبة النقص في وزن التمر الجاف تحت اختبار عدم الاختيارية. ت

 .افعة وفقدان الوزن كان الأعلى للتمر الجافالواضعة للبيض وذرية  الجيل الاول تحت اختبار الاختيار الحر في التمور الجافة، كما أن معدل البقاء على قيد الحياة للاطوار غير الي


