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Introduction

Date palms, Phoenix dactylifera is an ancient as 
long as human civilization, originated from 

Mesopotamia (Echegaray et al., 2021). The fruit of 
these ever green trees are most significant eatable, 
economic and extremely supporting for several people 
who are living in hot and desert areas (Subhash et 

al., 2024). Nutritionally, the date palm fruit is the 
main source of food, and commerce in desert life. 
The dry, semi-dry and seeds of the date fruit are used 
as pulping, juices, sweets, food mousses, flavoring 
ingredients in ice cream, dairy products, and organic 
fertilizers (Al-Karmadi and Okoh, 2024).

In addition to consumption, date products are utilized 
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as desserts, chocolates, mixed greens, breakfast grains, 
sauces, an assortment of dishes, sponsorship, and 
candy store items (Faiad et al., 2022). The fruit of 
date palm contains several health benefits, such as 
anti-inflammatory, anti-oxidant, anti-microbial, anti-
mutagenic anti-cancer, hepato-protective, immune-
stimulatory properties, hypo-cholesterolemia, anti-
oxidant, anti-cancer, regulate glucose, and bone 
stimulating activities (Khalid et al., 2017). Date 
fruit is the rich source of carotenoids, triterpenoids, 
flavonoids, vitamins, sterols, minerals, phenolic 
compounds, proteins, and dietary fibers (Alfaris et al., 
2022). Muslims have adopted the Islamic date fruit 
consumption during Holy month of Ramzan fasting 
to fulfill their spiritual need with positive health 
effects (Kousar et al., 2022). From a commercial point 
of view, the demand and popularity of date fruits are 
gradually increasing, but the fruit quality depends on 
processing methods, handling and storage (Rybacki 
et al., 2024). Aseel, Kupro, Fasli, Karbalian, and 
Dedhi varieties are grown in discussed study areas 
are nutrient rich, support body metabolism, human 
health and disease control (Mallah et al., 2017). The 
study area is the richest zone contributing 42% of 
date fruit country production due to its favorable 
climatic conditions, highly commercial varieties of 
this region delivers the financial source to countless 
families (Sahito et al., 2017). Unfortunately, due 
to lack of awareness, most of the novel date palm 
varieties tremendously infested by the larvae of pest 
species from the beginning up to the harvest ( Jatoi 
et al., 2021). The R. ferrugineus is a tissue driller 
polyphagous bug, globally a significant pest in diverse 
agro-ecosystem, increases their progeny inside 
the host plant body, rises where diets are rich with 
nutrients, and finally cause death of palm plantation 
(Mendel et al., 2024). This insect pest species damages 
all growing stages of date palms ideally by creating 
silt like appearance in the trunk, and their damage is 
irreparable leading to extreme economic losses to the 
date palm industry and environmental degradation 
(Nurashikin et al., 2022).

This species is the utmost destructive insect assault 
invasion directly associated with date palm thickness, 
infestation can be gentle to extreme and hard, if not 
treated, then invaded palms might be drop and dead 
(Aziz, 2024). RPW prefers wet spots of the plant for 
survival, oviposition but fertility of the RPW mainly 
relies upon the conditions of the plant, also the egg 
laying process may proceed till the fatality and the host 

plant nature is considered to have a great influence 
on the life span of RPW (Rasool et al., 2024). The 
larval stages of RPW and other insect pest species are 
voracious to feed the internal tissues by boring the 
lenient internal date material, later it moves upward of 
the plant, causing tissue spoiling, and prompts to the 
casualty of tree (Mangrio et al., 2020). Addressing the 
key importance of date fruits and keeping the view of 
damaging the most notorious species such as, RPW. 
Therefore, such type of research work was designed 
and performed to study the biological traits of RPW. 

Materials and Methods

Egg collection of RPW
In this research study the population of the creamy-
white, shiny-oblong eggs were collected from the 
infested trunk of date palm orchards at Prof. Abdul 
Khalique Jatoi farm, Taluka Kingri during, 2023. 
The eggs were together by camel hair brush and 
kept in petri dishes. The red aero in (Figure 1) shows 
the pest collection point is situated at 27.6507° N, 
and 68.5724° E. While as, 1 representing talukas, 
Khairpur, 2 Kingri, 3 Gambat, 4 Sobho Dero, 5 Thari 
Mirwah, 6 Faiz Ganj, 7 Naro 8 Kot Diji, in district 
Khairpur Mirs map, respectively.

Figure 1: Aero in the map shows the pest population collection site.

Egg population culture of RPW
The collected egg populations were brought carefully 
to the Department of Zoology in Entomology 
Laboratory for culture maintenance. A total of (n=20) 
petri plates were arranged of which (n=10) petri plates 
were kept in 1st temperature settled room and (n=10) 
in another room. In each petri dish (n=15) eggs were 
kept for hatching. The temperature of both laboratory 
rooms were settled at (25±5oC) and (30±5oC) (65 to 
75) relative humidity individually.

Rearing of different larvae stages of RPW
To facilitate the newly emerged larvae were shifted and 
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(n=10) 1st stage larvae were placed into 1kg capacity 
containing plastic jars individually. For larvae survival 
and development, soft bark trunk tissues of date palms, 
sugarcane, and 10% honey solution adhered on stick, 
and glucose absorbed on cotton swabs were given as 
a diet source. The larvae observation was made every 
day in early morning 9:15 to 11:30 AM, by providing 
fresh soft trunk pieces of date palms. During the 
molting of larvae stages, attention was also given to 
their developmental time consumption.

Emergence of pupae from larvae of RPW
The 5th stage larva converts into pupae, which develop 
in a cocoon. At this stage again pupae were shifted 
into 1.5kg capacity plastic jars by providing pieces of 
palm trunk to facilitate cocoon formation. Attention 
was given to time consumption.

Emergence of adult male and female RPW 
Again cocoons containing inside pupae were shifted 
into half kg plastic jars, after completion of pupae 
time, adults emerged from the cocoon. Thereafter, 
new adults of both paired sexes were kept in 2.5kg 
jars individually for mating. The focus was kept on 
sex ratio and adult longevity. Each stage data was 
replicated three times at both controlled laboratory 
temperatures. Attention was given to egg population, 
incubation, fecundity, fertility, larvae molting, pupae 
period, sex ratio and adult longevity.

Statistical analysis
The results and mean ± standard deviations of all stages 
of the pest species was analyzed at both temperature 
conditions. The comparison was conducted using 
one-way ANOVA at 95% confidence level and help 
was taken from 8.1. Student Package USA Statistics 
Software. The figures were made through Origin 
2017, 64-Bit software source.

Results and Discussions

The purpose of this research study was to explore 
the different biological stages of the pest species 
under two distinctive temperatures at (25±5oC) and 
(30±5oC) in laboratory conditions. The insect pest 
population was reared under laboratory conditions 
for the determination of all developmental stages of 
the pest species.

The egg population of the RPW
The findings of the present study revealed, that the 

adult female laid maximum eggs (185.45±17.74) at 
(25±5oC) and minimum (157.33±12.72) at (30±5oC). 
The maximum egg fertility (138.60±13.87) was 
recorded (25±5oC) and minimum (103.56±9.68) 
at (30±5oC). While as, the egg incubation period 
lasts (9.40±1.97) at (30±5oC) and (5.70±1.39) mean 
days at (25±5oC). The difference in egg fecundity, 
fertility, egg incubation was statistically analysed, 
and ANOVA found (DF= 2; F= 26.16; P= 0.02) 
significant difference among all pairwise comparisons 
at (P < 0.05) as justified in (Figure 2).

Figure 2: Overall mean fecundity, fertility, and incubation of RPW 
at two distinct temperatures.

Larvae developmental stages and time consumption of 
RPW
The RPW larvae development revealed that 1st instar 
larvae consumed (15.84±2.71), 2nd stage (18.80±2.91), 
3rd stage (21.00±3.20), 4th stage (25.00±4.90), and 
5th stage (26.00±4.64) mean development days on 
(30±5oC). Whereas, 1st instar larvae lasts (11.78± 
1.60), 2nd stage (16.58±2.81), 3rd stage (18.20±2.73), 
4th stage (21.48±2.81), and 5th stage (22.54±3.32), on 
(25±5oC) mean days, respectively. The red palm weevil 
larvae stages statistically found (DF= 4; F= 35.87; P= 
0.03) significant difference among consumption of 
days under both temperatures, recorded at (P< 0.05), 
which is further justified in (Figure 3). 

Figure 3: RPW larvae developmental days consumption at two 
distinct temperatures.
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The pupae, sex ratio and adult longevity of RPW
The biological parameter pupae stages of red palm 
weevil on two distinct temperatures under laboratory 
conditions lasts (27.28±5.42) on (30±5oC) and 
(21.56±4.70), (25±5oC), mean days. The red palm 
weevils sex ratio was recorded (1:2♂, 1:4♀) on 
(30±5oC) and (1:4♂, 1:8♀) on (25±5oC). The adult 
longevity was recorded in females at (49.38±6.38) 
followed by males (43.70±5.92) on (30±5oC), and 
adult female lasts (41.27±5.40) maximum mean days 
compared to male (34.25±5.50), on the (25±5oC). 
The ANOVA found at (P < 0.05) with significant 
difference, among pupae days consumption, sex 
ratio, and male-female adult longevity at two distinct 
temperatures, further justification is given in (Figure 
4).

Figure 4: Pupae, sex ratio, and adult’s longevity of RPW at two 
distinct temperatures.

The P. dactylifera is the main cash crop of upper Sindh 
but massively attacked by a potential species of the 
tissue boring insect called red palm weevil, locally 
Asian weevil, causing serious damage to the trunk 
of the date palm trees (Kubar et al., 2017). Khairpur 
of Sindh is regarded as the central hub, and richest 
fruitful zone for a variety of most commercial, and 
prominent date palm cultivars, playing a fundamental 
role in the economics of the country (Mangrio et 
al., 2024). This study shows that adult females laid 
maximum number of eggs with fertility at (25±5oC) but 
maximum egg incubation at (30±5 oC). This is similar 
to the results of (Kousar et al., 2021), who assessed the 
biology of STB on semi-dry and dry fruit of Aseel 
and Dedhi date palm cultivars, calculated 60.63 egg 
mean population, 4.09 incubation, with 82.08% of 
hatching. 1st to 4th larvae duration 2 to 7 days, a pupa 
12-12.05 days, 11 to 16 days consumed by adult male, 
and female. (Yong et al., 2015) documented that, the 
female starts to lay eggs in openings or wounds at the 
crown, and cause huge economic losses. 

All larvae stages taken maximum mean days 
consumption at (30±5oC). This is correlates with the 
work of (Dembilio and Jacas, 2012), the larvae stages 

consume 24 to 210 days but gradually influenced by 
temperature and diet. After egg hatching, emerged 
larvae start to feed soft trunk tissues, develop into 
pupae, and form an oval-shaped cocoon of palm 
fibers, as a result, fronds skirting downwards and 
palms fall (Yong et al., 2015). The pupa of the RPW 
lasts maximum meantime days at (30±5oC). Jatoi et 
al. (2020) recorded life parameters of the lesser date 
moth, another invasive pest, 45.4 eggs with 78.83% 
fertility, larvae took 24.4, pupae 10.56, with 9-11 
adult longevity mean days. The maximum adult male 
and female longevity were recorded at (30±5oC) but 
surprisingly, the sex was ratio calculated higher at 
(25±5oC) compared to (30±5oC). This is the work 
similarity of (Sahito et al., 2017), who observed saw 
toothed grain beetle life stages on Kupro, Karbalian, 
Fasli, Aseel, and Dedhi palm varieties from the same 
study area. 

Figure 5: Key tools to manage the population of RPW.

All life cycle associated destinations depending on 
host plant health climatic conditions as reported 
(Mastoi et al., 2023), who recorded that temperature 
fluctuations gradually affect the life cycle of the pest 
species. Faleiro (2006) recorded the life cycles of this 
invasive pest species range from 45 to 180 days. Yones 
et al. (2014) documented that, several red palm weevil 
generations can also develop within a single tree 
by collapsing to palm trunk, crowns, offshoots, and 
commonly hidden by visible inspection till the death 
and fall of the infested palms. Hussain et al. (2019) 
discussed that R. ferrugineus species of beetle depend 
on date palm tree for life cycle completion and their 
larvae feed trunk of palm tree, hit the vascular system, 
dig deeply and, after six to eight months of infestation 
palms if cannot treated properly, the palm could die. 
RPW is a major issue to date, and has caused huge 
losses in the yielding of dates, it is a major nuisance 
of dates around the world and is serious issue to date 
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cultivated regions. Therefore, the main objective of 
this research work was to study the bio-characteristics 
of RPW under two distinctive temperatures. The 
population of this potential can be reduced through 
advanced IMP strategies (Figure 5). 

Conclusions and Recommendations

The life cycle of any organism plays a key role in 
an environment by its nature either its useful or 
noxious eco-system. Under laboratory conditions, 
the biological parameters of RPW were studied at 
two controlled temperatures. Concludingly, from 
egg to adult, all life associated stages were found 
with significant development in both consecutive 
temperature conditions at (30±5oC) as compared 
(25±5oC). It was proved that date palm orchards are 
resilient and versatile, predominantly suited for hot 
climatic conditions. In conclusion, it was revealed 
that the maximum eggs laid by females at (25±5oC) 
followed by (30±5oC). Larval development revealed 
that maximum days taken on (30±5oC) as compared 
to (25±5oC). The pupae period and maximum adult 
longevity lasted at (30±5oC) as compared (25±5oC), 
respectively. It is recommended that this notorious 
pest species should be controlled at the initial stages, 
especially at the time of oviposition and larvae stages.
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