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Insecticidal potential of some indigenous weeds extracts
of Bahawalpur Pakistan againstdusky cotton bug
(Oxycarenus hyalinipennis) (Costa) (Hemiptera: Lygaidae)
under laboratory conditions

(Potencial insecticida de algunos extractos de malas hierbas
autoctonas de Bahawalpur Pakistan contra el chinche

del algoddn [Oxycarenus hyalinipennis] [Costa]

[Hemiptera: Lygaidae] en condiciones de laboratorio)

Noor ul Huda Fatima’', Muhammad Wagar Hassan?, Muhammad Igbal®, Moazzam Jamil, Javaid Igbal®

Abstract

Owing to large scale use of chemical insecticides there is always need to find new alternatives to chemical insecticides.
This study evaluated the aqueous extracts of three weeds namely Datura alba (Nees), Withania somnifera (Linnaeus)
and Chenopodium album (Linnaeus) for insecticidal potential against Oxycarenus hyalinipennis (Costa) (Hemiptera:
Lygaeidae) under laboratory conditions. Extracts were prepared from three plant parts e.g., leaves, stems and roots and
applied at five concentrations ranging from 1to 20 %. To check the mortality not because of weed extracts control treat-
ment (water only) was also included as sixth treatment. Mortality of pest insects was assessed after three exposure
periods e.g., 24h, 48 hand 72 h. Among the three weeds tested, mortality was more due to extract of D. alba weed which
thus proved more toxic compared to other two weeds. Among plant parts, root extracts were more potent than leaves
and stem extracts and the more concentration of 20 per cent usually resulted in maximum mortality. Maximum mortal-
ity of insects was after 72 h period followed by 48 h and minimum was after 24 h period. However maximum mortality of
60 % in case of D. alba warrants attention towards the options of either increasing concentration (> 20 %) of this extract
or to evaluate other extraction type e.g., ethanolic extract to gain maximum mortality against this notorious pest.
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Botanical insecticides, weeds, extract, insect control, dusky cotton bug

Resumen

El uso a gran escala de insecticidas quimicos obliga a encontrar constantemente nuevas alternativas para los mis-
mos. En este estudio se evaluaron los extractos acuosos de tres malas hierbas, a saber: Datura alba (Nees), Withania
somnifera (Linnaeus) y Chenopaodium album (Linnaeus) para determinar su potencial insecticida contra Oxycarenus
hyalinipennis (Costa) (Hemiptera: Lygaeidae) en condiciones de laboratario. Los extractos se prepararon a partir de
tres partes de cada planta, por ejemplo, hojas, tallos y raices, y se aplicaron en cinco concentraciones gue oscilaron
entre 1y 20 %. Para comprobar la mortalidad no relacionada con los extractos de malas hierbas, también se incluyo
un tratamiento de control (solo agua) como sexto tratamiento. La mortalidad de los insectos plaga se evalu6 despugés
de tres periodos de exposicion, por ejemplo, 24 h, 48 hy 72 h. Entre las tres malas hierbas probadas, el extracto de D.
alba resulto ser el mas toxico en comparacion con las otras dos. En cuanto a las partes de cada planta, los extractos
de las raices fueron mas potentes que los de las hojas y los tallos, y la concentracion mayar del 20 % generalmente
ocasiono la maxima mortalidad. La maxima mortalidad de insectos fue después de un periodo de 72 h, seguido de uno
de 48 h, y la minima fue después de un periodo de 24 h. Sin embargo, la mortalidad maxima del 60 % en el caso de D.
alba justifica la atencion hacia las opciones de aumentar la concentracion (> 20 %) de este extracto o evaluar otro
tipo de extraccion, por ejemplo, el extracto etanolico para obtener la maxima mortalidad contra esta plaga.
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Insecticidas batanicos, malas hierbas, extracto, control de insectos, chinche de algodon oscuro

1 Department of Entomology, Faculty of Agriculture and Environment, Islamia University of Bahawalpur, Pakistan.

2 Department of Entomology, Faculty of Agriculture and Environment, Islamia University of Bahawalpur, Pakistan. [wagar.
hassan@iub.edu.pk]

3 Department of Plant Breeding and Genetics, Faculty of Agriculture and Environment, Islamia University of Bahawalpur, Pakistan.

4 Department of Soil Science, Faculty of Agriculture and Environment, Islamia University of Bahawalpur, Pakistan

5 Department of Entomology, King Saud University, Kingdom of Saudi Arabia



929

1. Introduction

Dusky cotton bug Oxycarenus hyalinipennis (Costa) (Hemiptera: Lygaeidae) causing both qua-
litative and quantitative damages to cotton crop from many years (USDA, 2009-2010) is major
pest of cotton with many alternate host plants such as citrus, mango, avocado, dates, apple,
fig, pomegranate, caorn, peach, grapes, okra and pineapple. Cotton is the main cash crop of Pa-
kistan and is major source of fareign exchange earnings. The cotton contribution in economy
of the country is 1.6 per cent while its contribution in agriculture is 7.8 per centin terms of GDP
(Faroog, 2012). It feeds generally on cotton seeds and reduces the viability by initiating damage
to tissues causing 29.3 and 40.7 per cent damage to seed germination and cotton weight res-
pectively when the population was 50 pairs per boll reducing the seed and oil contents to the
tune of 42.9 and 36.1 per cent respectively (Srinivas and Patil, 2004).

Insecticides are most commonly being used for management of many insect pests.
However these cause many problems such as environmental pollution which is a threat for the
human health. Presently there is an increasing interest to evaluate the extracts of different
plant species as an alternative source that might have insecticidal properties. These plants ex-
tracts may act like natural pesticides, fungicides, anti-feedants and repellent against different
insect pests and are greatly safe for human beings and environment. Such plant species are
recognized to have numerous hioactive compounds including alkaloids, steroids and flavonoids
(Silva et al. 2005).

Several botanicals such as neem, rotenone, pyrethrum, essential oils, garlic, nicotine, rya-
nia and sabadilla (Isman, 2005) are used as insecticides. There are various commercialization
problems for these botanicals like shartage of natural sources, registration and their standardi-
zation (Isman, 1997). A number of plant species having insecticidal properties are at evaluation
stages and will take some time to reach to the farmer. Many farmers in developing countries are
applying them in crude form (Cloyd et al. 2009). The main advantages of botanicals is having low
half-life, low human toxicity and can vanish from the environment in very short time (Shaalan et
al.,, 2005). Further these can be applied at any stage of crop plants even just befare harvesting
or at harvesting stage without any risk of exposure to toxic chemicals by humans, insecticide
residues in the harvest produce or human health effects during botanical use or preparation.

In the previous few years, weeds are being more and more explored for their phytoche-
mical, pharmological and natural properties (Nagvi and Parveen, 1991; Ahmad et al., 2003a, b).
Weeds are commonly classified as unwanted plants in the main crop and are regarded as crop
pests; however, they have given away insecticidal properties as well against a lot of insects
(Sagheer et al., 2013; Alkan et al., 2015; Vazquez-Covarrubias et al,, 2015).

In Pakistan Bahawalpur region encompasses important flora and weeds for which insecti-
cidal potential needs to be evaluated. Therefare in the current study, keeping in view the impor-
tance of this subject regarding insect pest management particularly for 0. hyalinipennis, three
weed plants namely D. alba, C. album and W. somnifera were targeted for the evaluation of their
insecticidal efficacy against Oxycarenus under laboratory conditions.

2. Materials and Methods

The experiment was conducted during 2017 in completely randomized design (CRD) with five
replications of each insecticide and a control treatment. Three weeds species were collected
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from the cholistan area of Bahawalpur, Punjab Pakistan. These were identified as Datura albag,
Withania somnifera and Chenopodium album (Table 1) with their local names. Three different
parts of weeds namely leaves, stems and roots were separated and washed for the preparation
of extracts.

Table 1. Selected indigenous weeds for extract preparation against
0. hyalinipennis under laboratory conditions

Sr. Local Name Technical Name Family Plant parts used.
No. of Weed for extract preparation
1 Dhatura Datura alba Nees Solanaceae Leaves, Stems, Roots
2 Aksin Withania Somnifera Linnaeus Solanaceae Leaves, Stems, Roots
3 Bathu Chenopodium album Linnaeus Chenopaodiaceae Leaves, Stems, Roots

Hot water extraction method was used for each part of plant (leaves, stems and roots).
Fresh weight (25 %) of the separately picked leaves, stems and roots (25gram) was mixed in 100
% distilled water (100 ml). The mixture was boiled at 100 °C then conditioned until it was cool
(Barbosa et al., 2011). Afterwards five concentrations (1%, 5%, 10%, 15% and 20%) of each plant
were prepared by dilution with distilled water and these were tested against 0. hyalinipennis.

Dusky cotton bugs was collected from the field of cotton crop (Gossypium hirsutum) of
the Islmia University of Bahawalpur. For insect bioassay adults and nymphs of collected insects
were reared in transparent plastic cages under the conditions of 28 + 2 °C, 65+ 5% (R.H.) and
a photoperiod of 14:8 h in laboratory (Khan et al., 2013). The mouth of plastic container was co-
vered with muslin cloth. Fresh cotton bolls were provided on daily basis by replacing dried bolls
(Srinivas and Patil, 2004). Cotton wicks were soaked in water and were provided to meet the
moisture requirement (Ananthakrishnan et al., 1982). Egg laying was observed on lint and seeds.
Freshly laid eggs are transparent light yellow in color oval and cigar shaped (Nayar et al., 1985).
Eggs were collected and transferred to Petri dishes for hatching. To avoid the eggs desiccation,
moistened blotting paper was provided in Petri dishes (Srinivas and Patil, 2004). Newly emerged
nymphs were transferred to rearing medium to get the F1 generation. Cotton seeds soaked in
water (Khan et al., 2013) and fresh cotton bolls with 10 % honey were provided as food (Srinivas
and Patil, 2004).

Bioassay and Data Collection

Leaves of cotton (Gossypium hirsutum) were immersed for 1T minute in each concentration [1%,
5%, 10%, 15% and 20% and control (water only)] of each extract. These leaves were maintained
in the shade and under free air for two h until excess water evaporated (Barbosa et al., 2011).
After this, 20 0. hyalinipennis freshly emerged adults were released in Petri dishes to check
mortality. The control treatment was treated with distilled water used in extraction process and
dried similarly to the sample.

Data were recorded after 24, 48 and 72 h by visual inspection and per cent mortality was
calculated by using formula

] Insects dead
Percent mortality = x = ——————
Total Insects
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If mortality in treatments exceeded 5 %, it was corrected by using abbot's formula (Abbot
1925) as under

Abbott formula = x = 100—_Y><100

Where,

x = Corrected mortality (%)
X= Actual mortality (%)

Y= Control mortality (%)

Statistical analysis

Data were analyzed statistically by using Statistix software (Analytical software version 8.1).
Analysis was done by factorial ANOVA separately for each weed for each time interval (24 h, 48 h
and 72 h data) taking mortality data as dependent variable and independent variables were plant
parts (leaves, stems and roots) and five concentrations. Interaction results of plant parts and con-
centration for each weed against each time period are reported as these summed up allimportant
results. Mean were separated post hac by Tukey HSD test at 5 % level of prabability. A scatter plot
diagram was obtained by putting together all mortality data from three weeds together to see the
effect of weeds, concentrations, plant parts and time period on mortality of this pest.

3. Results and Discussion

After 24 h period, maximum martality of O. hyalinipennis due to D. alba was (47.000 + 5.700) due
to interaction between root extract along with 20 % concentration while minimum mortality was
recorded (4.000 * 4.183) due to interaction between stem extract along with 1 % concentration
(P <0.05). For W. somnifera weed extracts, maximum mortality during 24 hours period was (4.000
+ 4.183) due to interaction between root extract along with 20 % concentration while minimum
mortality was (0.000 + 0.000) due to interaction between root extract along with 10 % concentra-
tion (P < 0.05). For C. album maximum mortality was (2.000 + 4.4721) due to interaction between
stem extract and 15% concentration while minimum mortality recorded was (0.000 + 0.000) due
tointeraction between root extract along with 20 % concentration (P > 0.05) (Table 2).

Table 2. Martality (means = Sd) of O. hyalinipennis due to three weeds extracts
by the interaction between plant parts and concentrations after 24 hours

Mortality due to D. alba Mortality due to W. somnifera Mortality due to C. album
(Plant part x Concentration) (Plant part x Concentration) (Plant part x Concentration)
47000 £ 5700 ... 0 @ 4000+ 4183 .., @ 2.000 +4.4721 o .o @

37.368 + 4.340 . ..., @D 2.000+2738 ... ab 2.000+2738 ...
35.000 5000 ., b 1.000 £2.236 .80 1.000 £ 2.236 ,, 0c 108
32316 £2.534 o1 D 1000 £2.236 0. 108D 1.000 £2.236 . 5@
29.000 %2236 .., bC 1000 +2.236 . ., &b 1.000 +2.236 ... @
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27211+ 6.445 . bc 1000 2.236 ., @b 0.000 +0.000 ..., a
21.000 + 2167 .5 Cd 0.000 +0.000 ,...4b 0.000 +0.000 ...,
21.000 * 4183 . ., Cd 0.000 £ 0.000 ,,....5 D0 0.000 +0.000 ... @
19.158 + 4.005 .., cd 0.000 +0.000 ..., b 0.000 +0.000 ... ., @
18.544 % 2.580 . ., Cde 0.000 +0.000 ., b 0.000 +0.000 ¢,
15.216 + 6782 . ., de 0.000 #0.000 . . b 0.000 #0.000 . .o @
1.000 £ 5.477 ., def 0.000 +0.000 ;b 0.000 +0.000 ..., @
8164+ 6.621 ., ef 0.000 +0.000 ., b 0.000 +0.000 o, .,
8.053 + 5667 ., ef 0.000 #0.000 . .5 b 0.000+0.000 .2
40004183 f 0.000 +0.000 ., ., b 0.000 +0.000 . ., @

Means in a column with different alphabets are significantly different P: 0.05.

After 48 h, maximum mortality due to D. alba extract was (52.421 + 6.764) due to interac-
tion between root extract and 20 % concentration while minimum mortality was (7.216 + 4.507)
due to interaction between stem extract and 1% concentration (P < 0.05). Maximum mortality
due to W. somnifera extract was (9.000 + 4.183) due to interaction between root extract and
20 % concentration while minimum mortality was (0.000 + 0.000) due to interaction between
stem extract and 1% concentration (P > 0.05). Maximum mortality due to C. album was (4.000
+ 4.183) due to interaction between root extract and 15 % concentration while minimum mor-
tality was (0.000 = 0.000) due to interaction between root extract and 1 % concentration (P >

0.05) (Table 3).

Table 3. Martality (means * Sd) of 0. hyalinipennis due to three different weeds extracts
due tointeraction between plant parts and concentrations after 48 hours

Mortality due to D. alba Mortality due to W. somnifera Mortality due to C. album
(Plant part x Concentration) (Plant part x Concentration) (Plant part x Concentration)
52421+ 6764 ., 8 9.000 +4.183 @ ;. » @ 4.000+4183 .8
44.895+5584 . ., ab 8.000+27384 ,, .00 3.000 *4.472 (. .8
44368 +8.508 .. abc 7000+2236 @ ;.8 3.000 *4.472 . 08
36.684 5022 ... .., bed 5000%22364 ,, . ,,a 2.000%2738 . . 3
35.316 £ 6.822 .., bcd 5000+2.2364a .5 2.000+2738 .8
31.579 £ 8130 |, .c. 1o CE 5000+2236a ,,...:2 1.000 +2.236 . 05002
29.316 £5.593 .., def 5.000+0.0004a . @ 1.000+2.236 . .48
26.474 5158 ... def 4.000+0.000a @ 1.000 £ 2.236 .. 1)@
24.918 +3.535 ., def 3.000+0.0004a g, . 1.000 £2.236 .58
21.421+2.068 ..., efg 3.000+0.0004a,,,..,@ 1.000 £ 2.236 1.y
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19.696 + 5.466 . . g 2.000 £ 0.000a , ... 2 0.000 +0.000 ..., a

19.105+7.258 ..., efgh 2.000 * 0.000a g ., @ 0.000 +0.000 ... ;@

13.544+ 4.533 ., Toh 1000 +0.000a . .2 0.000 +0.000 ... .2
1.322 £ 5.407 . ., 9 1000+ 00004 ., 2 0.000 £ 0.000 .,
7216+ 4.507 o, h 0.000 +0.0004a @ 0.000 £ 0.000 .., a

Means in a column followed by different alphabets are statistically different at P: 0.05.

After 72 h, maximum mortality due to D. alba extract was (60.269 + 6.764) due to inte-
raction between root extract and 20 % concentration while minimum mortality was (14.643 +
4.507) due to interaction between stem extract and 1 % concentration (P < 0.05). Maximum
mortality due to W. Somnifera was (16.158 + 4.183) due to interaction between root extract and
20 % concentration while minimum mortality was (1.778 + 0.000) due to interaction between
stem extract and 1 % concentration (P < 0.05). Maximum mortality due to C. album was re-
corded (5.000 £ 5.000) due to interaction between root extract and 15 % concentration while
minimum mortality was recorded (1.000 + 2.236) due to interaction between root extract and 5
% concentration (P > 0.05) (Table 4).

Table 4. Mortality (means = Sd) of O. hyalinipennis after 72 hours due to three different
weeds species caused by interaction between plant parts and concentrations

Mortality due to D. alba

(Plant part x Concentration)

Mortality due to W. somnifera

(Plant part x Concentration)

Mortality due to C. album

(Plant part x Concentration)

60.269 £ 6.764 a

16.158 £ 4183

5.000 £ 5.000

(Rout = 20) (oot 20)3 (oot <)
53.579+ 5584 ., ab 14053+ 2738 ., @b 4053+4.200 (. . a
4973148508 ., ab 12105+ 2236 .., ab 4000 + 5477 .. 02
46.316 +5.022 . ; bc 11158+ 2.236 .., ab 40004183 . o
42620 +6.822 ., bed 1105 £2.236 ., @b 4000+ 4183 .,
33.947+ 8130 ..., Cde 9.053+2.236 . .1 @D 3053+ 4.503 2
33.556 * 5.593 . .,, Cde 7053+ 0.000 .. ab 3,053+ 4.503 ¢ . @
31.947+5158 ., de 6.105+0.000 . ... ab 3000+4.472 .2
29.965 * 3.535 . def 6.053+0.000 .., ab 3000 %2738 ...,
26789+ 2,068 ..., efg 6.053+0.000 ., ab 3000+ 4.472 . . a
24129+ 5.466 ., efg 5053+ 0.000 ., ab 3000+ 4.472
227547258 ., efg 5000+ 0.000 .. .5 ab 1.947+5782 ;. a
17.860+4.533 ;  fg 5000 * 0.000 ., ab 1000 £ 2.236 ..., 2
17.807 £ 5.407 . . fg 3.000 +0.000 ..., b 1000 +2.236 .,
14643+ 4.507 o, ., g 1778 +0.000 ., b 1000 +2.236 .o

Means in a column followed by different alphabets are statistically different at P: 0.05.
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Botanicals like neem extracts have been recommended against 0. hyalinipennis along
with chemical insecticides (USDA 2021). Current study results can be compared with Abbas et
al. (2015) which stated that greater concentrations of 2.5 and 5 % of some plant extracts led to
more mortality of 0. hyalinipennis compared with their less concentrations however they used
different set of plants eg. Milkweed, tobacco, neem, citrus, castar and moringa.

A study (Sultana et al,, 2016) conducted on efficacy of extracts of some medicinal plants
against a stored grain pest Cryptolestes ferrugineus (Stephens) (Coleoptera: Cucujidae) indi-
cated that mortality of pest insect increased with increasing oil extract concentration. These
results suggest that weeds extracts can give increased mortality of Oxycarenus Spp. if the can-
centration of plant extracts is increased.

Comparison of results along three time periods shows that maximum mortality of 0. hya-
linipennis was generated after 72 h' time periods and minimum and least mortality was after 24
h' time periods. These results are in agreement with those of Sultana et al. (2016) that showed
mortality of Trogoderma granarium (Everts) (Coleoptera: Dermestidae) treated with weed ex-
tract was significantly mare after six days than after four or two days treatment time. However
repellency of insects decreased as treatment period increased in their experiments. These re-
sults can also be compared with those of Saleem et al. (2014). Their results showed mortality
of different storage pestsinsectsincreased by increasing extract concentrations and expasure
time for different medicinal plant extracts including Dhatura extract.

Our results can be compared with other studies that showed the relative importance of
different plant parts for difference in their toxicological effects. A study (Asiry, 2015) showed
that stem aqueous extracts of bitter apple was revealed to be more effective than its root by
0.83 per cent, its leaf by 0.47 per cent and its fruit by 0.36% for managing Rhopalosiphum padi
(L.) (Homoptera: Aphididae). Thus it becomes imperative to evaluate insecticidal potential of
whole plant and all of its parts separately as well.

It has been stated that in a comparative studies of plant oils against pulse beetles,
although other botanicals compared with neem resulted in significantly less mortality of pest
species yet those had negative effect on other life history parameters for this pest species for
example prevention of egg laying and reduced population buildup (Sharma et al. 2016).

Overall efficacy of weeds’ hot water extracts in terms of mortality of O. hyalinipennis

Overall efficacy is shown by scatter plot diagram (Fig 1). The diagram shows mortality is more
in case of D. alba followed by W. somnifera and least due to C. album. Effect of concentrations
shows minimum mortality due to 1 % extract and maximum is often due to highest concentra-
tion of 20%. Plant parts effect shows root extracts usually yielded the highest mortality fo-
llowed by leaf extracts and minimum due to stem extracts. Effect of time period shows maxi-
mum mortality after 72 h and minimum after 24 h.
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Figura 1. Overall efficacy of three weeds' hot water extracts in terms of mortality
of 0. hyalinipennis by scatter plot diagram
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4. Conclusion

This study revealed that the weed species D. alba proved potent among the tested weeds against
0. hyalinipennis resulting in maximum mortality. On the other hand, maximum mortality of 60 %
limit under current conditions suggest to either increase the concentration of this weed e.g., D.
alba against this pest to gain maximum mortality following this method or some other extraction
method e.g. ethanolic extracts should be evaluated to gain greater mortality of this species.
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