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Abstract In sustainable agriculture, organic farm-
ing endorses multifaceted benefits for producing qual-
ity crops with biodiversity enrichment by reducing
pesticide use and other harmful practices. Organic
farming usually sustains species richness, controls
pests, enhances pollination, and reduces soil impuri-
ties than conventional agriculture. Due to the recogni-
tion of such benefits, organic farming is encouraging
globally in recent times. Consequently, in promot-
ing organic crop yield, the presence of Coleopteran
beetles in organic farms has considerably gained
attention. Considering these, the present study con-
centrates on the faunal diversity and richness of
Coleopteran beetles from five organic agricultural
farms across central Laos during monsoon and post-
monsoon seasons. Trapped beetles were taxonomi-
cally identified, grouped according to seasons and
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fields, and calculated their diversity indices. Identi-
fied Coleopteran individuals (n=1038) belonging to
24 families showed higher diversity indices (Shan-
non, H'; Simpson, D; evenness, J') during monsoon
than dry seasons. Beetle occurrence frequencies were
also recorded higher in monsoon than post-monsoon
period. Representatives from Curculionidae, Staphyli-
nidae, and Phalacridae families predominately pre-
vailed across the organic fields in both seasons; how-
ever, no significant variations of beetle assemblages
were noticed among the farmlands. The present study
infers that sustainable organic farming supports the
diversity of Coleopteran beetles in the agroecosys-
tems as indicator taxon.

Keywords Organic farming - Coleoptera diversity -
Occurrence frequency - Monsoon and post-monsoon

Introduction

Organic agriculture endorses sustainability compared
to traditional farming, though the multifunctional
sustainability benefits of organic farms may interfere
with the landscape context. Assessment of the land-
scape context of an organic farm affects its sustain-
ability and also directly influences biodiversity, crop
yields, and profitability (Smith et al. 2020). Although
organic farms produce lower yields than conven-
tional farms (Seufert et al. 2012), they help biodiver-
sity enrichment (Tuck et al. 2014; Lichtenberg et al.

@ Springer


http://orcid.org/0000-0003-3177-1150
http://crossmark.crossref.org/dialog/?doi=10.1007/s13165-021-00367-x&domain=pdf

616

Org. Agr. (2021) 11:615-624

2017) and species richness (van Elsen 2000). Organic
agriculture also ensures benefits in reducing pesticide
use and other harmful practices associated with tra-
ditional agriculture (Reganold and Wachter 2016).
Generally, conventional agricultural intensification
decreases biodiversity and ecosystem services. This
phenomenon has ubiquitously occurred to any given
ecosystem from fields, farms, or landscapes and its
surroundings independently or simultaneously (Cul-
man et al. 2010). In contrast to conventional agri-
culture, organic farming ensures the qualitative pro-
duction of crops with biodiversity enrichment and
more sustainable agricultural output (Inclan et al.
2015). For example, the abundance of beetles may
be higher in non-crop habitats than in crop fields, but
species diversity will be more in crop fields than in
non-crop habitats (Gaines and Gratton 2010). The
richness and diversity of ground beetle communities
might be similar during the transition to the organic
period from conventional cropping; however, beetle
communities become change during the established
organic phase (Adhikari and Menalled 2020). One of
the major causes for the change of beetle assemblage
is the predatory disturbances in the farmland (Gaines
and Gratton 2010), and thus, organic farming also
promotes a higher richness of ground beetle predators
(Snyder 2019). The higher species richness could be
due to characteristics of the agriculture types making
these environments more attractive to diverse insect
species (Wickramasinghe et al. 2004; Montafiez and
Amarillo-Suarez 2014).

Lao PDR is the only landlocked country from
South East Asia, compacting very rich in floral and
faunal diversity. Traditional organic agricultural farm-
ing towards producing cereals, crops, and vegetables
is encouraging in the country for sustainable agri-
cultural practices (Yamada et al. 2004). The natural
organic resources of Laos encompass vast shares of
the economy, and consequently, the rich bioresources
of the country provide indispensable benefits to the
rural people of society. The government, therefore,
promotes sustainable organic agriculture and biodi-
versity-centered resource sharing for nutritious food
and income for people’s healthcare and well-being
(Panyakul 2009).

On organic farms, the soil is often amended with
composted plants and animal wastes that significantly
increase the ground beetle community. Many of these
diverse beetle communities act as detritus-feeding
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arthropod predators and shape the richness of alterna-
tive predatory species (Gaines and Gratton 2010; Sny-
der 2019). In the practice of sustainable agriculture,
especially for organic farming, the Coleopteran bee-
tles often support the community structure of the eco-
system by enhancing its diversity, richness, and even-
ness (Crowder et al. 2010; Mone et al. 2014). Further,
biodiversity conservation in agricultural landscapes
also provides more species richness and facilitates
meta-population processes between habitat patches
(Perfecto and Vandermeer 2010). Several studies have
reported on organic farming promoting more signifi-
cant levels of biodiversity that may be more robust to
species loss compared to their conventional counter-
parts (Macfadyen et al. 2009). The Coleopteran bee-
tles are considered the most commonly studied fauna
for organic farming for their direct role in soil nutrient
recycling and mineral turnover (Hole et al. 2005). It
is well reported that Coleopteran beetles are the most
widespread insect community for organic farming and
endorse added ecosystem services by modifying natu-
ral habitats than any other insect fauna (Manning et al.
2016). In addition, they serve as significant biological
control agents and, therefore, are considered to some
extent as potential bioindicator fauna for agricultural
and natural environments (Rodrigues et al. 2013).

Considering the efficacy of Coleopteran beetles in
turning over soil micro-nutrients in organic farmlands,
substantial knowledge on diversity manifestations and
richness strengths of Coleopteran faunal assemblages is
essential. Under this understanding, we are interested to
know (a) the extent of Coleopteran beetle diversity suc-
ceeds in organic farmlands and (b) the variation of bee-
tle diversity amidst monsoon and post-monsoon sea-
sons. Therefore, this paper describes the critical aspects
of Coleopteran beetle diversity and richness parameters
across different organic agricultural farms from central
Laos in two different seasons. Our findings will assist
in enhancing the knowledge of biodiversity conserva-
tion for sustainable organic farming in such agricultural
ecosystems, in general.

Material and methods

Study area

Coleopteran beetles were collected from five organic
agricultural fields (study field, n=5) located in and
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around Nabong, Laos (18°70'N and 102°47'E) during
monsoon (September to November 2018) and post-
monsoon seasons (December 2018 to February 2019).
The average aerial distance between the two study
plots was approximately 300+20 m, and the mean
elevations of the studied fields were approximately
170+20 m above sea level. The area for each study
field was approximately 74+ 10 hectares (0.74+0.1
km?). Therefore, from a wide area of Nabong, five
organic agricultural plots were selected, each cover-
ing an area of approximately three-quarter km?, and
the mean distance between the plots was approxi-
mately a quarter km. The average temperatures during
monsoon and post-monsoon seasons were 28+2 °C
and 16 +2 °C, respectively. In monsoon, average rain-
fall during the study period (September to November)
was recorded approximately 1600465 mm, where
during the post-monsoon season (December to Feb-
ruary), no rainfall was recorded. All beetle samples
were collected from the center zones of the integrated
crop plantations from each field, and no data were
recorded from the peripheral areas of the crop lands.
During sample collections from both monsoon and
post-monsoon seasons, approximately one-third of
the organic agricultural landscapes were covered with
paddy plantations, where two-third of the landscape
was covered with other crops such as vegetables and
fruit orchards.

Trapping and insect collection

Beetles were caught by soda-bottle traps (Steininger
et al. 2015) from the fields, followed by labeling and
transportation to the laboratory for preservation and
further taxonomic identification. The soda-bottle
traps were made using transparent plastic water bot-
tles (1.5 1) with one window and were suspended
upside down for easy access to the beetles. Propyl-
ene glycol (100 ml) was placed inside the bottle,
ensuring the beetles from not escaping the trap, and
the chemical helps preserve insects for further stud-
ies. Three window traps were installed at each field,
and each trap was kept at a distance of at least 5 m
apart. Ethanol (95%) was used as an attractant for
the beetles and was kept inside the traps in tubes.
The traps were hanged on wooden poles at approxi-
mately 150 cm above the ground. Traps were kept in
the field for 6 months (September 2018 to February

2019), and each of them was observed weekly to
notice the beetle if trapped any. If a trap detected bro-
ken during the experiment, it was replaced immedi-
ately with an identical one. A set of 3 bottle traps was
placed for a field, and counting of beetles for a trap
was done for a month; thus, 15 countings (3 traps X5
fields) were made per month. With this manipulation,
monsoon period (September to November) data was
analyzed on assembling 45 countings (15 countings
per month X3 months), and similarly, post-monsoon
period (December to February) data was also ana-
lyzed on another 45 countings. Therefore, the pre-
sent study is based on 90 incidents of collected beetle
samples across the five studied fields for 6 months.
Trapped beetles were collected weekly in marked
vials separately, followed by counting (for the month)
and taxonomic identification. Data generated for a
month to all fields and a field to all months were tabu-
lated, splitting into two seasonal categories (monsoon
and post-monsoon). All beetles were taxonomically
identified up to family levels at the laboratory follow-
ing the techniques set by Beattie and Oliver (1994).
All identified samples were housed at the “insect
repository” at the Plant Protection Unit, Faculty of
Agriculture National University of Laos, Lao PDR.

Data analysis

Shannon’s diversity index (H'), Simpson’s diversity
index (D), and evenness index (J) were calculated
for the identified counted beetles among months for
both monsoon and post-monsoon seasons following
the methods described by Pielou (1966), Whittaker
(1972), and Adhikari and Menalled (2020). Only the
identified beetles were considered for calculations of
diversity indices. During the calculation, data from
all bottle traps were pooled together for a month from
each field. Similarly, data were also pooled from all
studied fields in the calculation of the distribution
percent of Coleopteran families observed during
monsoon and post-monsoon seasons. Data were ana-
lyzed and compared among months for calculation
of the Bray—Curtis similarity index. The software, R
statistic (ver. 3.6.0, R development Core Team 2019),
and SPSS (ver. 25.0) were used for statistical data
processing and graphical representation. Occurrence
frequency (richness) of beetle families was measured
by using the formula, occurrence frequency (%)=the
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number of individuals trapped for a family/total num-
ber of trapped isolates X 100 (Magurran 2004). One-
way analysis of variance (ANOVA) was done to test
the difference of beetle occurrence between seasons.
Non-parametric ¢-tests were performed to analyze the
seasonal variance of beetle occurrence frequencies
across the fields. Data were log-transformed to meet
the assumptions for ANOVA.

Results and discussion

Individuals (n=1038) belonging to order Coleop-
tera were collected consecutively for 6 months dur-
ing monsoon (M) and post-monsoon (PM) seasons
across different organic agricultural landscapes (study
fields, n=5) from central Laos. Collected Coleopter-
ans were identified up to the family level, and a total
of 24 families were taxonomically identified. Beetles
from family Curculionidae were recorded most domi-
nant (M, 33%; PM, 38%) followed by Staphylinidae
M, 21%; PM, 27%) and Phalacridae (M, 12%; PM,
14%), whereas beetles from families Scirtidae, Alle-
culidae, Carabidae, Mycetophagidae, Passalidae,
Cleridae, Dytiscidae, and Helodidae were noticed to
be the least abundant representatives in either season
(0.17 to 0.22%). Percent distribution of the relative
number of beetles for each family for monsoon and
post-monsoon seasons is given in Table 1. For occur-
rence frequencies (%) of the beetles when compared
among seasons, it was found that the occurrence trend
of beetle families matched with the monsoon to post-
monsoon periods (Fig. 1a), though there remained a
significant difference of occurrences between the sea-
sons (ANOVA, F ;,4=1.22, p<0.5) (Fig. 1b).

In characterizing the Coleopteran family diversity,
our result indicates the Shannon diversity index (H')
reached the maximum onset of the rainy season (Sep-
tember to November) (1.95 to 1.98). After that, with
the cessation of rain, H' gradually decreased with dry-
season advancement and reached the lowest during
February (1.49). In measuring beetle diversity, the
Simpson index (D) also indicated maximum during
the monsoon period (0.80) but decreased gradually in
the post-monsoon season. Value of family evenness
index (J') also followed a similar trend like H" and D.
Higher J' was observed during monsoon (0.76) but
turned down at the bottom (0.58) with the dry season.
Diversity indices for the beetle assemblage in organic
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farming during monsoon and post-monsoon sea-
sons are presented in Table 2, where the value of the
Bray—Curtis similarity index of the beetle community
across the seasons is indicated in Table 3. Similarity
index trends among monsoon months (Sep to Nov)
were paralleled to post-monsoon months (Dec to
Feb).

The diversity distribution of Coleopteran beetles
from the agricultural landscape presented in the pre-
sent study agrees with the fact that organic farming
has high connectivity with surrounding vegetation of
the beetles’ community because plant coverings and
species play an influential role in the beetle assem-
blage (Hutton and Giller 2003). As beetle assemblage
and species composition deviate with the fluctuation
of environmental conditions corresponding to the sea-
sons, the pattern and functionality of beetle assem-
blage in organic farms work more potentially during
monsoon than during the dry season (Kubo et al.
2013). According to Sawada and Harowatari (2002),
Coleopteran diversity is influenced by water precipi-
tations, and its assemblage prefers a more moist and
humid environment. In another study, Burgio et al.
(2015) also reported that rainfall has a significant
role to play with the assemblage of beetle diversity
in organic farming. Beetle occurrence to such habi-
tat suggests their bioindicator potentiality for moist
habitat. Therefore, as seasonal patterns of beetle com-
munities differ among monsoon and post-monsoon
seasons and within the organic farmlands, our result
suggests the plasticity of beetle communities’ tempo-
ral dynamics in humid environmental tropics agree-
ing with the report from Wardhaugh et al. (2018).

The representing beetles from three families
like Curculionidae, Staphylinidae, and Phalacridae
were recorded highly dominant during monsoon
and even in the post-monsoon period along with ten
beetle families (viz., Chrysomelidae, Bostrichidae,
Tenebrionidae, Histeridae, Anthribidae, Scarabaei-
dae, Cerambycidae, Laemophloeidae, Erotylidae,
Nitidulidae) with moderate appearance. A cluster of
another ten families (viz., Scirtidae, Pythidae, Alle-
culidae, Carabidae, Mycetophagidae, Passalidae,
Cleridae, Dytiscidae, Helodidae, Coccinellidae)
recorded rarely occurred across the study fields.
Predominant occurrence (33-38%) of Curculioni-
dae weevils (snout beetles) across the organic farm-
lands might be due to the presence of shrubs and
fruit orchards around the study areas and possibly
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Table 1 Distribution

Family Trophic status ~ Monsoon Post-monsoon
percent of Coleopteran
families (n=24) observed Individual Distribution %  Individual Distribution %
during monsoon number number
(September to November)
and post-monsoon Scirtidae Not observed 0 0 1 0.22
(December to February) Pythidae Not observed 0 0 3 0.66
Z;a:glndsi'egag;g ;)(()ilei go:; Allectflidae Not observed 1 0.17 0 0
organic farming. Trophic Carabidae Predator 1 0.17 0 0
status was recorded during Mycetophagidae ~ Fungivore 1 0.17 0 0
field visits Passalidae Not observed 1 0.17 0 0
Cleridae Predator 1 0.17 1 0.22
Dytiscidae Predator 1 0.17 1 0.22
Helodidae Not observed 1 0.17 1 0.22
Coccinellidae Predator 1 0.17 3 0.66
Dermestidae Pest 1 0.17 3 0.66
Chrysomelidae Pest 2 0.34 4 0.88
Bostrichidae Pest 4 0.69 1 0.22
Tenebrionidae Pest 6 1.03 0 0
Histeridae Predator 7 1.2 0 0
Anthribidae Pest 10 1.72 10 2.19
Scarabaeidae Pest 10 1.72 1 0.22
Cerambycidae Pest 29 4.98 5 1.1
Laemophloeidae ~ Fungivore 31 5.33 32 7.02
Erotylidae Fungivore 43 7.39 15 3.29
Nitidulidae Saprophages 49 8.42 12 2.63
Phalacridae Pollinator 70 12.03 65 14.25
Staphylinidae Predator 121 20.79 125 27.41
Curculionidae Pest 191 32.82 173 37.94
Total 582 100 456 100

due to their wood-boring lifestyle. The appearance
of snout weevils in such kinds of habitats was also
reported earlier, demonstrating their bioindica-
tor identity. As snout weevils constitute a diverse
group of phytophagous insects, many of them are
considered harmful pests for agricultural lands
and orchard crops (Hurej et al. 2013; Tewari et al.
2014). On studying with bean and triticale, it was
further reported that snout weevils might cause
severe damage in diverse habitats, including sig-
nificant damage to narrow-leafed lupin in organic
farms (Hurej et al. 2013). Our recorded snout wee-
vils were very tiny in size, possibly to be the bark
and ambrosia beetles, and were ubiquitously pre-
sent across the fields. Since Curculionid beetles
are likely to consume a wide range of living plants,
their assemblages were probably due to the mixed
types of agricultural landscape comprised of natural

open land with a large percentage of hardwood sur-
rounding (Oliver and Mannion 2001).
Representatives from Staphylinidae (rove beetles)
were common elements of the soil biota, living in
the litter and deeper soil layers decay plant debris.
They are considered as potential predators from soil-
dwelling invertebrates among insects. Although they
play a significant role in soil nutrient enhancing by
decaying organic matter, their role in plant growth
is poorly understood. Staphylinidae was recorded as
the second most dominant (21-27%) Coleopterans
throughout the monsoon and post-monsoon seasons
in our study. One of the principal reasons for their
omnipresence in the fields is that rove beetles are
good predators and predate many invertebrates from
agricultural lands. For example, Dalotia coriaria
(Coleoptera: Staphylinidae) predates on Bradysia
sp. nr Coprophilia (Diptera: Sciaridae) and occurs

@ Springer



620

Org. Agr. (2021) 11:615-624

60
1 O Monsoon
40 [E Post-monsoon I

4 é ﬁl

Occurrence frequency (%)

d
0

R

sepiess
sepiqel
oepifioig
2epINPIIN

sepiBeydoreokin
sepijpwoshiyy
p
sepioeqeIeos
sepiauyIuy
sepioAqueis)
sepieojydowse]
sepuoeleyd
sepoloIng

60 b ANOVA F 17ia=1.222

p=0.269 o
40
S
= 20
o
c
Q
3
o
£
[]
(%]
<
£
3
Q
(3]
o

0

Monsoon Post-monsoon

Fig. 1 Occurrence frequency (%) of Coleopteran beetle fami-
lies (n=24) during monsoon and post-monsoon seasons. Data
are pooled from all studied fields (n=5), (a) individual dis-
tribution percent, where a box is representing a single family,
(b) inclusive distribution percent, where families are pooled
together in a box. Data are shown in median values with inter-
quartile range (box), total range (whiskers), and outliers (cir-
cles)

widely from almost any type of agricultural landscape
(Echegaray et al. 2015). Our finding also corresponds
with the fact that organic farming enhances the bio-
diversity of predators agreeing with the findings of
Martins et al. (2013). In another study, Shah et al.
(2003) also reported the diversity and abundance of
predatory Coleopteran fauna in organic farm assem-
blages extensively. Ground and rove beetle diversity
and abundance were remarkable among the predators
(Shah et al. 2003), though their appearances gener-
ally depended on environmental factors (Dritschilo
and Erwin 1982). The small bronzy or black shiny
pollen beetles from family Phalacridae were recorded
the third dominating Coleopterans (12-14%) across
the studied farms. They visited the flowers of a wide
range of ornamental plants and vegetables, fed pollen,
and assisted pollination (Gimmel and Aston 2010).
Our survey also reflects a good assemblage of pol-
len beetles (Phalacridae) across the organic farming
landscapes.

Among the moderately dominant beneficial fami-
lies, where occurrence frequencies varied from
about 1 to 8%, the representing families more often
occurred during monsoon than the dry season. Both
the diversity and similarity indices also indicated a
similar trend of beetle occurrence in the post-mon-
soon season. It can be argued that factors like trap-
ping type, trap position, and trapping time of the
year might affect catching difference of insects (Han-
ula et al. 2011; Peuhu et al. 2019), but maintaining
all factors indifferent as acceptable as possible, we
noticed that beetle variance was due to moisture con-
tent of the agroecosystem which was highly related to
rainfall. Less than 5% of beetle families in the study
sites could be designated as accidental species.

Despite study field and crop variation, we did not
find any significant difference (NS) in the variation of
occurrence frequencies of beetle families among the
fields (one-way ANOVA Fy 355=5.88, NS;

monsoon®

Table 2 Diversity indices

Monsoon Post-monsoon
of Coleopteran beetle
during monsoon and post- Sep Oct Nov Dec Jan Feb
monsoon seasons. Prior to
calculation of indices, data Families 13 15 12 11 11 13
pooled from all studied Individuals 176 201 205 144 196 116
fields (n=>5) for a month Shannon (H') 1.95 1.98 1.61 1.55 1.56 1.49
Simpson (D) 0.8 0.8 0.71 0.65 0.7 0.64
Evenness (J') 0.76 0.73 0.65 0.64 0.65 0.58
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Table 3 Bray—Curtis Sep Oct Nov Dec Jan Feb
similarity indices for

Coleopte.r:fm beetle i Sep 0

communities among studies Oct 0.65

months during monsoon

(September to November) Nov 0.54 0.69

and post-monsoon Dec 0.33 0.51 0.77

(December to February) Jan 0.54 0.74 0.7

seasons Feb 0.72 0.6 0.59 0.64 0

one-way ANOVA ;i monsoons Fa, 355=4-24, NS), either
in monsoon or post-monsoon periods (Fig. 2a). There-
fore, our results do not say anything on the variation
of beetle richness across the organic farms which sug-
gest that the surveyed fields were nearly equivalent on
faunal assemblage in terms of Coleopteran diversity
and occurrences. Further, no significant difference
in beetle families occurred in any organic field dur-
ing monsoon and even in the post-monsoon period
(non-parametric #-test; field 1: t=—0.619, df=139,
p (2-tailed)=0.537; field 2: t=—-0.507, df=138, p
(2-tailed)=0.613; field 3: r=-0.597, df=137, p
(2-tailed)=0.551; field 4: r=-0.529, df=134, p
(2-tailed)=0.598; and field 5: t= —0.510, df=139, p
(2-tailed)=0.611) (Fig. 2b). This evidence might also
be a sign of identical nature of organic fields.

Considering the assessment from Crowder et al.
(2010), species evenness might be considered a vital
response variable in the present study as our result
indicates stable evidence of beetle assemblage across
the study fields. Our surveyed landscape was sur-
rounded by natural open land with a large percentage
of hardwood, natural forest, and livestock farming
areas. Although landscape characteristics (Bommarco
1998; Ostman et al. 2001) as well as surrounding
landscape structure (Purtauf et al. 2005) are essential
for species diversity and richness for different groups
of organisms, including Coleopteran insects, seasonal
variation of temperature and rainfall play a signifi-
cant role in species diversity, richness, and evenness
for sustainable organic farming (Marino and Landis
1996; Jonsen and Fahrig 1997; Svensson et al. 2000;
Crowder et al. 2010; Pramual and Wongpakam 2010).
Beetle diversity indices in our study also echo with
this fact that temperature and rainfall during monsoon
favor significantly for their assemblage.

The information presented in the present study
is suggesting the contributory role of Coleop-
teran beetles for organic farming, and henceforth,

A [Field 1Z4Field 2M Field 30Field 4E3Field 5
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Fig. 2 Variation of Coleopteran beetle occurrence frequen-
cies (%). Data presented at log,, scale, (a) non-significant
(NS) difference of beetle occurrence (one-way ANOVA o coon
Fy 355=5.88, NS; one-way ANOVA i nonsoons Fu, 355=4.24,
NS) across fields both in monsoon and post-monsoon periods,
(b) non-significant (even letters) difference (non-parametric
t-test) of beetle occurrences in a field for both seasons
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it is often considered that they might be a possible
solution for biodiversity conservation in intensive
agricultural landscapes (Mone et al. 2014). On the
other hand, the rarely occurred Coleopteran fami-
lies, where occurrence frequencies were restricted
to< 1%, were fragmentarily appeared in the land-
scape, suggesting the necessities for their conserva-
tion, restoration, and management in such habitats
for sustainable organic farming. In addition, the
rare Coleopteran families are essential for predict-
ing the relationship between insect diversity and
ecosystem functions; therefore, the importance of
their conservation is imperative (Haines-Young and
Potschin 2010).

Conclusion

The outcome of the present study demonstrates
the role of the Coleopteran beetle community as an
enhancer in organic farming for both the monsoon
and post-monsoon seasons. Our study also shows that
beetle diversity in organic farms might contribute to
the pest-predator balance in the landscape structure.
Since organic farming leads to a high diversity of
Coleopteran beetles, and some representatives among
those insects exemplify good biological indicators for
such farms, preserving beetle communities is impera-
tive. The present study concludes that sustainable
organic farming supports the diversity of Coleopteran
beetles as a significant representative taxon among
insect communities. Though it is reasonably realized
that some Coleopteran beetles are harmful pests for
certain crops but help organic farming by improv-
ing soil conditions through nutrient recycling, hence,
more scientific reviews can be done on how harmful
they are and how well they can play a beneficial role
in organic farming.
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