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ABSTRACT

The application of fumigant Methyl bromide gas on counted (n=20) bags kept under godowns
located at Khajoor and Chhuhara mandi region, Sukkur on Aseel semi-dry and dry dates were
kept under observation. The (03) treatments were replicated (03) times. The population
reduction % data was recorded on the 2", 3™ and 5™ day with the dose after application of
100g, 200g, and 300g, in each treatment. The overall maximum reduction % on Aseel semi-
dry dates was recorded at 43.25, 38.90, 35.40 in the first year and 63.55, 56.80, 41.55 in the
second year of the study. The maximum reduction % observed in the first year than the
second year of the observation. Similarly, the reduction % on Aseel dry dates counted at
58.45, 53.20, 44.65 in 1% year and 55.30, 42.45, 40.20 in 2" year research studies,
respectively. It is concluded that the O. surinamensis is a destructive insect pest. In Pakistan,
it is strictly needed for the management of this pest to protect the highly valuable and
commercial date palm industry against insect pest havoc. This study suggests that due to the
wide use of insecticides, we are unable to export. Therefore, we should have to introduce eco-
friendly control measures against the saw-toothed grain beetle, due to this we will not only
save our date fruits from pest infestation but also save the quality and quantity of date fruit. In
this context, the IPM techniques and laboratory-based scientific study would be an authentic
and supportable tool for date fruit protection.

Keywords:Aseel variety; Fumigation, Methyl bromide, Oryzaephilus surinamensis.
INTRODUCTION

The Date palm history is as old as man and is considered the oldest tree on the earth, the
accurate date palm origin is unknown, but it is believed those have occurred naturally in the
region of the Persian bay (Lee, 1963). In Pakistan, dates are marketed in the whole country
with high appreciated crop and confectionery products which use peaks during the Ramadan
feast by Muslims and the celebration of Diwali by Hindus, and this fruit has cultural,
nutritional, social, medicinal, industrial, and religious value. The Khairpur district is the main
date-producing area in Pakistan, where P. dactylifera is regarded as a cash crop with a high
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economic value of this area due to its most energetic and nutritive value supplement (Kousar
et al.,2022).The name Oryzaephilus surinamensis was coined by (Carl Linnaeus, 1758) and is
a little concerned with the superfamily, Cucujoidea, which was described in 1767 from
Surinam, hence named as Surinamensis. It is a key pest of stored grain (Guo et al., 2019).
This pest insect frequently feeds on dry and semi-dry dates, flours, cereals, dried meat, bran,
dough, tobacco, sugar, and several other human consumption products, millet,
confectionaries, oilseeds, they are secondary feeders and infest grains by forming mechanical
lesions and minor cracks and their adults and larvae causing dates ravages, reducing the
capability of germination(Sahito et al., 2017).Generally, the larvae stages of the insect pest
are voracious feeders (Mangrio et al., 2019; 2021), serving as a destructive agent to their host
species frequently loweringthe fruit's nutritional value (Mangrio & Sahito, 2022).

The application of residual insecticides and fumigants today is mainly for pest control in
stored grains (Heaps, 2006). The organophosphates, phosphine, and pyrethroids are
conventional insecticides used to control pest insects that are harming stored products, but for
decades extensive use of fumigants including resistance power in insects caused health and
environmental hazards (Pimentel et al., 2010). Spinosad belongs to bio-insecticides, which
are beneficial in IPM strategies and have been successfully evaluated against several insect
species on several commodities (Hertlein et al., 2011). Phosphine, the most effective and
highly toxic, is commonly used in the fumigation process to combat pests in stored products,
but the indiscriminate and continuous application of phosphine enhances the resistance power
of pests (Lorini et al., 2007). O. surinamensis are small-sized insects, that engage in digging
tunnels between the rind cause injuries to date fruit, and can hide in food storage products it
is difficult to control through insecticides and develop resistance as insecticide resistance
power (Wallbank & Collins, 2003).

For the controlling of pests in stored foodstuff bromide methyl is considered highly effective,
for date disinfestations, a common alternative is heat treatment (Belarbi et al., 2001). The
phosphine fumigation creates lethal exposure and leads to the phosphine resistance power in
pest insects of stored productsand it is a challenge to constant application of phosphine
(Gautam et al., 2020). The use of CO, and phosphine gas, each alone and mixed, in
controlling O. surinamensis (L.) and P. interpunctella (Hubner), which infest stored date
fruits (EI-Shafei, 2020).The bioassays of seven important beetle species of stored grains viz.,
Tribolium confusum Jacquelin (duVal), Prostephanus truncates (Horn), Cryptolestes
ferruginous (Stephens), O. surinamensis, R. Dominica, Sitophilus oryzae L., and Sitophilus
granaries (L.) were observed to assess the insecticidal value of thiamethoxam, a
neonicotinoid and suggested that thiamethoxam recommended for its efficacy at the rate of
10ppm and 14 days could be used for the control of all insects and their progeny (Tsaganouet
al., 2021). The O. surinamensisperforms is a primaryfunction in lowering the content and
quality of dried fruits (Hashem et al., 2021).Keeping in view prevention from pests of store
products is of dominantposition.

MATERIALS AND METHODS

Study area

The Methyl bromide gas was purchased and imported from China to use against the pest,
saw-toothed beetle, O. surinamensis containing date fruits of dry and semi-dry dates at

Khajoor and Chuhanra Mandi, region Sukkur, 2019-20. This mandi is known as a top-
sellingto export throughout the world. Mostly the neighboring country India, where the dry
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and semi-dry date fruits are exported to use in sacred religions, Islam for the month of
Ramzan for fasting and dry date fruits for the Hinduism religion for Parsad, sweat purpose.
Thus; it is necessary to cross the fruits from the fumigation system as international law to get
rid of this vigorous pest. Hence; the trials were conducted at the exporting date factories to
check the efficacy of Methyl bromide under control shades under the dates godowns. The
first dose was given to the 20 gunny bags of dry and semi-dry dates of each which were
coved with a plastic sheet or tarp and kept for the 10 days to be purified from pests. Latter.
The second dose was given into the fully sealed iron-made container which possesses the
single whole from which the Methyl bromide gas was crossed after it was also sealed to reach
the prescribed destination and opened there smoothly. Further, the dose and description are
given according to the treatment, thus the results were obtained so far.

Application of Methyl bromide gas

The population of the pest, O. surinamensis was counted before the application of the Methyl
bromide gas application on infested semi-dry and dry date fruits. The infested samples were
taken from every (n=20) gunny bag by taking samples of 250g from each gunny bag for each
treatment. Thus, there were 100 bags for every treatment. This method of the application of
the methyl bromide was replicated five times on different doses such as; T,= 100g, T,= 200,
Ts= 300, T4= control for each gunny bag of date fruits, and the weight of each bag comprises
50kg. Thus, the effect of the bromide methyl gas was observed through these applications.

Sampling and data collection

The data of the pest population was taken after the 2" day, 3™ day, and 5" daybefore the
transporting in containers to send abroad. Latter those containers were also fumigated in
sealed containers to open astheyreached their actual destination. Because the methyl bromide
has an ability of high oxygen repellent that is used for the purpose to kill and repellent the
pest population. After the different dose applications, the mortality percentage was evaluated
through Abbott, Handerson, and Tilton given formula:

The population of insects after treatment
Corrected (%) = (1- x100
Population of insects in control after treatment

Statistical analysis methods

The ANOVA was done through Randomized Complete Block Design for pest population and
parasite prevalence on five prominent varieties in consequent months of both years. The least
significant difference was observed at a 5% probability level, compared with different
treatments. The statistical analysis was done through student package statistics software
GraphPad Prism 5 version.

RESULTS

Methyl bromide gas against Saw-toothed grain beetle, on dry and semi-dry date godowns at
Sukkur

The application of fumigant was used to control the population of the Saw-toothed grain
beetle. In this context methyl bromide, an effective insecticide, and odorless and colorless gas
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were applied against insect pests. A total of 100g were used in three-time intervals at various
date palm godowns of located at godowns of region Sukkur during, 2019-20.

The overall pooled mean reduction % of STGB after the application of Methyl bromide on
semi-dry dates of Aseel variety during, 2019-20

The overall mean maximum to minimum reduction % of pooled data of 2 consequent years,
2019-20 of the pest population, O. surinamensis has been recorded on Aseel semi-dry dates
of (n=20) gunny bags 55.30, 42.60, 38.20, after 3", 5" 2" days and ANOVA found in
significant difference DF= 2; F= 1360; P= 0.03. Again, in three-time intervals 200g were
used against the population reduction of Saw-toothed grain beetle at godowns Khajoor Mandi
and the overall maximum mean reduction recorded after 2™ day 45.40, 3" day 41.55, and 5™
day 31.60, and ANOVA found DF= 2; F= 688, P= 0.05. Similar!}/, 300g in three intervals
were applied on semi-dry dates at 42.45 after the 3 day, 37.60 2" day, 18.50, on date palm
stores, and statistically, the analysis found a significant difference in O. surinamensis
population reduction DF; 1; F= 1636; P= 001 on 1% day. On 2" day of the treatment
reduction occurred in pest population fluctuations and statistically data analysed found DF=
1; F= 326; P= 0.04, significant difference, 3" day of the treatment, DF= 2; F= 770; P= 0.05,
later on 5™ day of the post-treatment DF= 2; F= 707; P= 0.02. In three-time intervals,
maximum reduction of the pest population occurred after the fifth day of the application of
Methyl bromide gas, and 300g application of Methyl bromide was found more effective
against the population reduction of this pest compared to 100g on semi-dry dates. The values
of nine replication with their mean + SE the statistically difference among each treatment.
The capital letters are showing the difference in the same time intervals of doses treatments,
small letters indicate the difference in treatments and the same letters mean no difference
between the time intervals of treatments observed at (P<0.05) after one-way analysis of
variance through Tukey’s test, bar columns are showing the reduction % in (Fig. 1).
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Fig. 1. The overall mean reduction % of STGB after the application of Methyl bromide
on semi-dry dates of Aseel variety during, 2019-20

The overall mean reduction % of STGB after the application of Methyl bromide on dry
dates of Aseel variety during, 2019-20

The methyl bromide was used as the fumigation, this odorless was applied against the O.
surinamensis and a total of 100g through three intervals were used on Aseel dry dates of
(n=20) gunny bags different godowns of date palms at Khairpur. The overall reduction % of
the pest insect was recorded at 72.15 after the 3" day, 56.35after the 2" day, 46.35 after 5"
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days, and after the application of methyl bromide when data were subjected to the analysis
found DF= 2; F= 824; P= 0.03, with a significant difference, through three-time intervals
2009 the overall reduction efficacy recorded 51.45, 48.60, 46.75, after 3", 2" and 5™ days
found with significant difference DF= 2; F= 556; P= 0.02, and 3009 intervals of three-time
with reduction efficacy at 51.45, 48.55, 37.60 after 2", 3", and 5" days, with DF= 2; F=
964; P= 0.01 in a 1°"day significant difference. The methyl bromide after 2™ the application
the ANOVA of pest population recorded with DF= 2; F= 152; P= 0.03, after the passing of
3 day pest population reduction occurred with DF= 2; F= 1306; P= 0.02, later on, the
passing of the 5" day's population of saw-toothed grain beetle reduced with DF= 2; F= 1093;
P= 0.02, with a significant difference. The 300g of Methyl bromide with maximum
population reduction of STGB compared to 200g and 100g with effectiveness after the fifth
day of the application on dry dates, respectively. In all nine replications the capital letters
show the statistical difference in different doses time intervals, small are differences in
treatments and the same letters mean with a non-significant difference of the same letters at
(P< 0.05) after one-way analysis of variance through Tukey’s test, further reduction % of this
pest justified as in (Fig. 2).
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Fig. 2. The overall mean reduction % of STGB after the application of Methyl bromide
on dry dates of Aseel variety during, 2019-20

The overall mean reduction % of STGB after Methyl bromide application on semi-dry
Aseel variety during, 2019-20

The fumigation methyl bromide was applied against the destructive pest O. surinamensis
during, 2019-20, and on a three-time interval basis, a total of 100g of this odorless gas was
applied on Aseel semi-dry dates of (n= 20) gunny bags at dates store godowns Khairpur.
After the application of such an amount of methyl bromide reduction efficacy of the pest and
recorded with a maximum to the minimum mean of 65.45 after the 2™ day, 61.60 after 31
day, 58.40 after 5™ days and ANOVA found significant differences at DF= 2; F= 112; P=
0.04, at the amount of 200g at three-time intervals reduction mean counted at 63.55, 57.45,
44.55 after 3", 2™ 5™ days and the data was found at significant differences DF= 2; F= 1204;
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P=0.02, again the application of 300g pest population reduction recorded 46.70, 45.20, and
43.35 after 2", 3" 5" days and then analyzed and found with a significant difference at DF=
2; F= 144; P= 001. After 2" day of the bromide application reduction % was counted and
found with the significant differences at DF= 2; F= 1220; P= 0.02, on 3" day at DF= 2; F=
1348; P= 0.02, and after 5™ day at DF= 2; 1348; P= 0.00, with significant difference,
respectively. The efficacy of Methyl bromide was found more effective at the 300g dose
application followed by 200g and 100g. The maximum reduction occurred after the fifth day
of the Methyl bromide application and the minimum during the first day on the semi-dry
Aseel variety, respectively. The same letters' mean values with the non-significant difference
in nine replications at (P< 0.05) Tukey’s test after one-way analysis of variance. The capital
letters indicate the time intervals statistically difference in doses and small indicate the
difference in treatments, the detailed description has been shown in given (Fig. 3).
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Fig. 3. The overall mean reduction % of STGB after Methyl bromide application on
semi-dry Aseel variety during, 2019-20

The overall mean reduction % of STGB after Methyl bromide application on dry dates of
Aseel variety during, 2019-20

The date godowns located at District: Khairpur were kept under observation for the use of
Methyl bromide application on a prominent dates’ variety Aseel dry dates of (n=20) sealed
within the gunny bags. through three-time intervals with 100g against the population
reduction overall mean 63.60 after 2" day, 58.45 after 55.35, 43.10 after 5" days of the O.
surinamensis. After the application of such amount of methyl bromide reduction of the pest
were counted and analyzed with significant difference DF= 2; F= 768; P= 0.02, at the
application of 200g reduction mean counted 58.40, 52.10, 36.60 after 2™, 3" and 5" days
and through ANOVA DF= 2; F= 1708; P= 0.04, at 300g population reduction mean
population of the Saw-toothed grain counted 52.35, 42.15, 35.20, after 2", 3 5" days
through three-time intervals DF= 2; F= 1008; P= 0.02. After the application of 2™ day,
population reduction occurred in three-time intervals at DF= 2; F= 684; P= 0.04, after 3" day
analysis found DF= 2; F= 628; P= 0.02, and after 5" day ANOVA found with DF= 2; F=
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916; P= 0.04, significant difference respectively. The Methyl bromide was observed more
effective after the fifth day of the application of 300g and less effective during the initial days
with 200g and 100g on dry dates of the Aseel variety. The small letters indicate the intervals
statistically difference within the treatments and the capital letters difference in doses with
nine replications. The same letters' values in their mean were found with no difference
between the intervals of treatments through the Tukey’s test after a one-way analysis of
variance at (P<0.05), the description is given in (Fig. 4).
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Fig. 4. The overall mean reduction % of STGB after Methyl bromide application on dry
dates of Aseel variety during, 2019-20

The overall pooled mean reduction % through Methyl bromide gas against STGB during,
2019-20

For the purpose to control the pest infestation of O. surinamensis on semi-dry date fruits the
application of Methyl bromide fumigation on semi-dry dates of the Aseel variety was applied
in, 2019 and 20 at different date palm godowns of Khairpur. The overall pooled mean
population reduction % in different time intervals against STGB with minimum to the
maximum mean recorded 35.40, 38.90, 43.25, with the dose application of 300g, 200g, and
100g, respectively during 2019. The overall mean reduction % counted at 41.55, 56.80, 63.
55, with the application of 300g, 200g, 100g, and the overall maximum reduction % of
methyl bromide observed in 2019 than 2020. The analysis of variance was found within
2019, DF= 2; F= 294; P= 0.03, significant difference and in 2020, DF= 2; F= 631; P= 0.03
with significant difference. The overall maximum reduction of the Saw-toothed grain beetle
occurred after the fifth day at the 300g dose application of Methyl bromide on semi-dry dates.
While as; minimum reduction of the pest occurred in the initial days, respectively. Letters
indicate the statistical difference in the different doses or treatments of each year through
Tukey’s test after one-way ANOVA observed at (P< 0.05), values are shown as mean £ SE of
9 replications, justification is shown in (Fig. 5).
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Fig. 5. The overall pooled mean reduction % through Methyl bromide gas against
STGB during, 2019-20

The overall pooled mean reduction % through Methyl bromide gas against STGB during,
2019-20

The O. surinamensis infestation on dry dates was recorded during, 2019-20, and the overall
mean of pooled reduction data of different time intervals against STGB after the application
of Methyl bromide fumigation on dry dates of Aseel variety during 2019. The overall
minimum to maximum means was recorded at 58.45, 53.20, and 44.65 after the application of
100g, 200g, and 300g methyl bromide at various date palm godowns of district Khairpur
Mir’s. The reduction % of the methyl bromide during, 2020 was recorded at 55.30, 42.45,
and 40.20, after the application of 100g, 200g, and 300g, respectively. When the data of both
years was subjected to analysis found within 2019, DF= 2; F= 418; P= 0.03, and in 2020,
DF= 2; F= 422; P= 0. 01 with significant difference was found through three-time intervals.
Similarly, a minimum reduction of the pest population was found at the dose application of
100g during both years of the study and a maximum at the dose application of 300g after the
fifth day of application of Methyl bromide against O. surinamensis on Aseel dry fruits.
Letters indicate the statistical difference in the different doses or treatments of each year after
one-way ANOVA through Tukey’s test at (P< 0.05), and values are shown as mean + SE of 9
replications, further variation in homogenous differentiation as given in (Fig. 6).
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Fig. 6. The overall pooled mean reduction % through Methyl bromide gas against
STGB during, 2019-20

DISCUSSIONS

When the semi-dry and dry date fruits are exported to the neighboring country, especially to
India, where not only this kind of semi-dry date fruit is used for fasting in Ramzan and dry
dates fruit is used for nourishment purposes but also used for the worshiping purpose at the
time of Bhagwan Krishna Artee time or Parsaad which is known as sweet for happiness.
Therefore, it is necessary to process the fumigation to kill or repellent the pest. The bromide
methyl gas was purchased from China and before the application, those bags were sealed and
covered with the gunny date fruit-containing bags with the plastic shopper by creating a
single hole, from which the methyl bromide was processed, and finally, the hole was once
again sealed at once. The odorless and colorless gas methyl bromide 100g, 200g, and 300g
were used as fumigation against the population of O. surinamensis on semi-dry and dry date
fruits. The maximum efficacy was found after the 5™ day followed by the 3" and 2" day on
Aseel semi-dry dates at the application of 300g of bromide methyl gas. Again, the maximum
efficacy was recorded after the 5™ day at the dose of 300g on Aseel dry dates during, 2019.
This work is similar to (Hilton and Banks, 1997), who documented the efficacy power of
bromide methyl and suggested the most effective against,O. surinamensis control. The
pesticide residual efficacy with decreasedthreat is important for techniques on their frequency
and use and within pesticides, insects increase regulators, pyriproxyfen inclusive,
wereefficiently used to manipulatesaved pests of grains (Yasir et al., 2020). The combined
almond oil and spinosad action against the adults of O. surinamensis (Coleoptera,
Silvanidae), at 28 £2°C and 65+5% RH and 21 days of exposure during bioassay testsperiods
(Mohamed et al., 2020).The insect contamination of stored grain is a major concern for the
grain industry but Phosphine is currently the standard fumigant used to control insect pests in
stored grain (Harush et al., 2021). However, some species and populations of insects that
infest stored grain exhibit resistance to this fumigant and consumers are concerned about
pesticide residues.

During, 2020 the maximum efficacy was observed after the 5™ day by the bromide
application at 300g followed by 200g and 100g on Aseel semi-dry and methyl bromide with
maximum efficacy was observed after the 5" day followed by 3@ and 2™ days
application.The overall maximum reduction efficacy was found higher during 2019, followed
by 2020 on Aseel semi-dry but on Aseel dry the reduction efficacy was found in the reverse
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condition.Date palm is a highly valuable crop of Sindh province that largely grows in the
Khaipur district. During the research, it was frequently observed that O. surinamensis widely
hits the Aseel variety as compared to others this variety is regarded as the queen variety of
this region and has main commercial value. Only district Khairpur shares 85% of dates in the
country and the climatic condition of this region is fruitful for sufficient growth of novel and
most economically valuable date palm verities. Further to our results, findings are agreed
with the other scientists of the world who worked on the date palm, P. dactylifera tree which
is almost certainly the oldest tree cultivated by humans the historical evidence has shown that
their fruits were cultivated and used for thousands of years (Tavakolian et al., 2013). In the
same way, the carbohydrate content of 9 different varieties was reported to be between 59.6%
and 76.8% (Abdul-Hamid et al., 2020).

Thousands of years ago, humans realized their importance, and the inclusion of dates in the
diet is currently associated with several positive effects on human physiology, date chemical
compositions, post-harvesting diseases, and challenges faced by rural women while date
processing industries in District Khairpur, Sindh. Like this work, it is also been reported by
other scientists of the world such as; (Colman et al., 2012; Juhaimi et al., 2012; Hamad et al.,
2015; Jemni et al., 2015; Mallahet al., 2016; Khalid et al., 2017; Nehdi et al., 2018; Daoud et
al., 2019; Kahramanoglu and Usanmaz, 2019; Chaudhary et al., 2020; Hussain et al., 2020,
Sagib et al., 2020 and Walsh et al., 2020). Nevertheless, Ozone gas greatly reduced the
survival of months larvae and verstylic work was done on date palm and its fruits (Aghdam
and Bodbodak, 2013; Al-Hazzani et al., 2014; Abu-Reidah et al., 2017; Al-Ghamdi et al.,
2019; Aboryia and Omar, 2020; Abu-Shama et al., 2020; Acharya and Pal, 2020; Kousar et
al., 2021). The dates at ripening stages are usually immersed in 3 to 4% of acetic acid or
vinegar for astringency removal. Additionally, immature dates can be dipped in hot water or
incubated at 32—-38°C for a few days to become soft, translucent, and better flavor. Moreover,
the hearts and terminal buds of date palm trees are a good additional recipe for a tasty salad
(EL-Lakwah et al., 2011; Moustafa et al., 2021; Awad et al., 2022), and their proper
management with the benefit-cost ratio (Sarraf et al., 2021). Al-Yahyai and Manickavasagan,
2012), conducted an overview of date palm production. (Azab et al.,2020), reported the joint
action of Spinosad and Sweet Almond Oil mixture against the O. surinamensis and found
better results. (Ata et al.,2012; 2014 and Fatima et al., 2016) described the factures
hampering date palm production in Punjab, Pakistan, and the role of date palm in the
livelihoods of farmers thus; the socio-economic characterization of this crop and the date
circulation chains in Pakistan among growers to the market levels were also highlighted as
our results are much agreed with them. Keeping in view, it is direly needed to become aware
of the rate of losses of date fruits due to the infestation of O. surinamensis and introduce
informative and crucial management strategies against this destructive pest insect.

CONCLUSION

It is concluded that the climatic condition of Sindh is in favor of the growth and development
of the Saw-toothed grain beetle almost in all types of different date fruit varieties which are
locally found here, in which the fumigation was found as an immediate control when the
dates were stored or exported.
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