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Introduction

In IPMand sustainablehorticulture, the decisionto avoid
chemical treatments is grounded in continuous
biodiversity monitoring and assessment of

ecosystemequilibrium.

By tracking both pest and beneficial species(especially
natural enemies) throughout the agroecosystem,
biodiversity monitoring informs when pestsare likely to

be regulated naturally, makingchemical intervention
unnecessaryand supportinglong-term stability and
resilienceof agriculturalsystems
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Introduction

SPOBJOB®rved Skecieg is a mobile application inspired by the Grinnellian approachto
biodiversityrecording,automatingspatiotemporal data collectionand structuringobservations
in reaktime to combinethe scientificrigor of academicresearchwith the speedand precision
essentiafor IntegratedPestManagement(IPM)in organicagriculture
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Materials and methods

Google Cloud
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Materials and methods

Google Cloud

Google Sheets AppSheet |
(Data container) (Fast Development Environment

owned by Google)
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Google Cloud (Android devices)

Internet
Browser

Google Sheets AppSheet
(Data container) (Fast Development Environment
owned by Google)
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Observed Species
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Observed Species = Taxonomie Q ¢
(name, count, sex, U,

Stage etC ) ‘ eatel‘ Taxa Order TaxaFamily Varietati

’YQ Denumire Categorie Familii relationatd

| data
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“ Phyto Familii relationatq
Photos _—
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Details

Descriere

Se referd la speciile din entomofauna de ddunatori ai plantelor.

Specii relationate  [[50)

Nomenclatura binara Denumire populara Incadrare taxonomica

Entomo (82

Agriotes sp. Gandac pocnitor Coleoptera Elateridae

Agrypnus sp. Gandac pocnitor Coleoptera Elateridae

haxia nitidula Gandac nestemata Coleoptera Buprestidae

haxia nitidula

Apion longirostre

Specii relationate auxiliar

Nomenclatura binara
Entomo ({8
Aglais io
Aglais urticae
Araschnia levana

Bibio marci

Denumire populara

Fluture Ochi de paun de zi

Fluture Vulpea mica, Mica festo...

Fluture Doi frati, harta

Musca

Coleoptera Buprestidae

Coleoptera Brentidae

Incadrare taxonomica

Lepidoptera Nymphalidae

Lepidoptera Nymphalidae

Lepidoptera Nymphalidae

Diptera Bibionidae

e
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Entomophagy,

(pest predator)
Frugivory
(feeds on fruits)
Detritivore

Herbivory
(feeds on sap)

Entomophagy

Mycophagy o (pest predator)
(e.g.Psylloboravigintimaculata
on Eryshiphesp.)

& Details

Descriere

Se refera la speciile care consuma taxoni din entomofauna de déunatori.

Specii relationate (B

Nomenclatura binara

Entomo (88

Adalia decempunctata

Argiope bruennichi

Camponotus vagus

Cantharis fusca

Cantharis rustica

Specii relationate auxiliar [Figk

Nomenclatura binara

Entomo  ({il

Carabus convexus

Carabus coriaceus

Lasius flavus

Panorpa communis

Denumire populara

Buburuza zece puncte
Paianjen viespe
Furnica mare de lemn

Gandacul Doctoras

Denumire populara

Furnica galbena

Musca scorpion comuna

Incadrare taxonomica

Coleoptera Coccinellidae
Araneae Araneidae
Hymenoptera Formicidae

Coleoptera Cantharidae

Coleoptera Cantharidae

Incadrare taxonomica

Coleoptera Carabidae
Coleoptera Carabidae
Hymenoptera Formicidae

Mecoptera Panorpidae

A
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= . Functii ecosistemice

37 defined functions
(functional roles)

Lista de functii ecosistemice ¢ Functie primara
Spei te@uOI...

Organismele care consumd cu predilectie sau intr-un gra... Functie ecosistemica primara

1
Specii relationa...

Consumatorii de animale (rozatoare mici, iepuri, pasari)

Specii relationa...

Organisme care paraziteaza speciile de ddunétori din ent...

Specii relationa.

Organism implicat indirect in aspectele de productie prim

Specii relationa...

Specii implicate in procesele de transformare a solurilor ...

Specii relationa...

Specie care prin consumul de seminte sau plante control...

Specii relationa...

Specie care consuma in mod facultativ sau obligatoriu di...

Specii relationa...

Specie bogata in polen, nectar sau secretii dulci

Specii relationa...

Specii relationa...

Specii relationa...
Specie care prin comportament creeaza sau imbunatétes... Functie secundara

- ) Functie ecosistemica secundara
Specii relationa...

4

Specii relationa...

Specii relationa...

La plante companion de ex. Benefice pentru alte plante di...

Specii relationa...
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& Details

HICC Amo, Luisa, et al.

H e rb iVO re | nd Uced Birds exploit herbivore-induced plant volatiles to

locate herbivorous prey

Chemical Cues

Publishing info Ecology Letters, (2013)

Abstract Arthropod herbivory induces plant volatiles that can be used by natural
enemies of the herbivores to find their prey. This has been studied
mainly for arthropods that prey upon or parasitise herbivorous
arthropods but rarely for insectivorous birds, one of the main groups of
predators of herbivorous insects such as lepidopteran larvae. Here, we
show that great tits (Parus major) discriminate between caterpillar-
infested and uninfested trees. Birds were attracted to infested trees,
even when they could not see the larvae or their feeding damage. We
furthermore show that infested and uninfested trees differ in volatile
emissions and visual characteristics. Finally, we show, for the first
time, that birds smell which tree is infested with their prey based on
differences in volatile profiles emitted by infested and uninfested
trees. Volatiles emitted by plants in response to herbivory by
lepidopteran larvae thus not only attract predatory insects but also
vertebrate predators.

https://doi.org/10.1111/ele.12177

Specii relationate [@

Species ™ Bibliografie
Amo, Luisa, et al. | Birds exploit herbivore-induced plant volatiles to locate
Operophtera brumata  Amo, Luisa, et al. | Birds exploit herbivore-induced plant volatiles to locate

Amo, Luisa, et al. | Birds exploit herbivore-induced plant volatiles to locate

&
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Localizare*
. ‘ 44.465151, 26.147461
1. SPOBS Data Entry Quality Assurance e o
 Map  Satellite Ukraine Dninro
° [lninpo
: . : Roma(C ) | 1
Error reduction - Eliminatesmost human errors associated [ sech
. . . . Sarajevo® Serbia
with conventional note-taking (paper forms, handwritten | <™= .
. . .. . . . . H’g‘;‘ﬂggjﬁg Kosovo Bulgaria
notes,illegible handwriting, missingtime of observation) o Moy .
_ Albania glsanby
CBursa ®Ankara
Greece

Datavalidation - Usespredefinedmandatoryfieldstailored [
to the a U dzR@ea@analysesensuringdatasetconsistency —[EEEEIIRerry

Descriere

Dataquality - Date,time and GP3ocationare automatically
capturedwhenan observationisrecorded

Specie™®

‘ £ Bibio marci

Numar exemplare*

E

Cancel
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1 Merops apiaster 8/8/2025 3:07:31 PM Andrei  Ornito
1 Coronella austriaca 8/31/2025 11:50:24 AM Andrei  Herpeto
1 Coccinella septempunctata 9/7/2025 5:53:25 PM Eugenia Entomo
2 S P O B S D ata & Sto rag e M an ag e m e nt 3 Ambrosia artemisiifolia 9/7/2025 5:54:35 PM Eugenia Phyto  Obse
. 1 Lythria purpuraria 9/7/2025 6:00:53 PM Eugenia Entomo
1 Tyta luctuosa 9/7/2025 6:05:15 PM Eugenia Entomo
1 Tyta luctuosa 9/7/2025 6:06:22 PM Eugenia Entomo
1 Coccinella septempunctata 9/7/2025 6:07:12 PM Eugenia Entomo
1 Coccinella septempunctata 9/7/2025 6:10:15 PM Eugenia Entomo
P ri m ary ag g reg ati O n - Pe rfo rm S auto m atiC p ri m ary 3 Pyrrhocoris apterus 9/7/2025 6:19:47 PM Eugenia Entomo
4 Pyrrhocoris apterus 9/7/2025 6:21:39 PM Eugenia Entomo
- - 7 Portulaca oleracea 9/7/2025 6:27:21 PM Eugenia Phyto  Obsel
aggregation, producing pre-calculated datasets for Sz cicas e issrlErtoe | ove
1 Ambrosia artemisiifolia 9/14/2025 3:41:49 PM Eugenia Phyto  Obse
Su bseq ue nan alyses 1 Coccinella septempunctata  9/14/2025 3:45:40 PM Eugenia Entomo
1 Ophraella communa 9/14/2025 3:58:52 PM Eugenia Entomo Obse
18 Nezara viridula 9/14/2025 5:12:33 PM Eugenia Entomo Obse
. 1 Tyta luctuosa 9/14/2025 5:20:31 PM Eugenia Entomo
EXpO rt fO r an aIyS IS- Stru cture d d ata can be eXpO rted fO r 4 Pyrrhocoris apterus 9/14/2025 5:29:26 PM Eugenia Entomo Obse
1 Coccinella septempunctata 9/14/2025 5:38:57 PM Eugenia Entomo
1 Carabus coriaceus 10/5/2025 5:15:32 PM Eugenia Entomo Obse

advancedanalysisn externalsoftware(e.g. Excel)

Coccinella septempunctata 10/5/2025 5:21:00 PM Eugenia Entomo Obse
19 Coccinella septempunctata 10/19/202! 4:45:54 PM Eugenia Entomo Obse
25 Coccinella septempunctata 10/19/202! 4:49:27 PM Eugenia Entomo
17 Coccinella septempunctata 10/19/202! 4:50:44 PM Eugenia Entomo
2 Pyrrhocoris apterus 10/19/202¢ 4:51:56 PM Eugenia Entomo Obse
34 Coccinella septempunctata 10/19/202¢ 4:54:18 PM Eugenia Entomo Obse
5 Coccinella septempunctata 10/19/202: 4:56:18 PM Eugenia Entomo
1 Pyrrhocoris apterus 10/19/202: 4:56:51 PM Eugenia Entomo Obse
2 Pyrrhocoris apterus 10/19/202! 4:58:15 PM Eugenia Entomo
1 Coccinella septempunctata 10/19/202! 4:59:53 PM Eugenia Entomo Obse
1 Coccinella septempunctata 10/19/202! 5:17:27 PM Eugenia Entomo Obse

Data volumes - With £30 columns,the theoretical upper
bound is £300.000 observation records constrained by
Google Sheets' ~10 million cell limit. The system has

collecteda bit over 3,000 observationrecordsacrossfour 1019202 531:26 P Eugenia Ot
. . 1 Larus ridibundus 10/19/202: 5:36:12 PM Eugenia Ornito
t d 2022 47 Pyrrhocoris apterus 10/26/202! 2:23:44 PM Eugenia Entomo Obse
S u IeSSInce 3 Pyrrhocoris apterus 10/26/202! 2:25:00 PM Eugenia Entomo Obse

3 Coccinella septempunctata 10/26/202! 2:28:13 PM Eugenia Entomo Obse
4 Coccinella septempunctata 10/26/202! 2:32:15 PM Eugenia Entomo Obse
2 Coccinella septempunctata 10/26/202¢ 2:33:09 PM Eugenia Entomo Obse
2 Pyrrhocoris apterus 10/26/202: 2:33:58 PM Eugenia Entomo Obse
1 Pyrrhocoris apterus 10/26/202: 2:37:12 PM Eugenia Entomo Obse

a
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= Analiza primara 3 . S PO BS Data
Diversitate Zone Ultima luna / utilizator curent Vi S u al i Zatl O n &

Zona Numar specii Observatori SUMbuagexcmplue

Specie -
Exploration
LF Total
Parcul Teilor Total £ 112
Parcul Vacaresti Tot 31
Targu Frumos Total 1 = C h arts
USAMYV Botanica To 75

USAMV Pisa Total 4 130

Per habitat Total specii pe grupe

Count Categorie
Habitat Entomo (i) Herpeto () Malaco @ N 4 1/3

Antropic

Comercial : ;
Erbaceu i 24

Floral

Gard mixt

laz

Lemne
Nedefinit
Padure

Perdea forestiera
Piatra

Urzica

Zona umeda
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= @ B o aec 3. SPOBS Data

Nomenclatura binara Denumire populara Incadrare taxonomica Functie ecosistemica primara...

Diversitate Za . . . - . . VisualizaUOn &

Zona Anthrenus pimpinellae Coleoptera Dermestidae -n/a

DCS Total A Anthrenus scrophulariae Coleoptera Dermestidae S EX p | O ratl O n

LF Total A Anthrenus verbasci Coleoptera Dermestidae
Parcul Teilor Tota Pétrunjelul vacii Apiales Apiaceae

Parcul Vacaresti 1 Apatura ilia Fluture Irizantul mic Lepidoptera Nymphalidae

Targu Frumos Tot  Aphantopus hyperantus Fluture Hornarul Lepidoptera Nymphalidae - = C h arts

USAMV Botanica Aphis fabae Afida fabaceelor Hemiptera Aphididae - L I Sts
USAMV PisaTota Aphis sp Afida Hemiptera Aphididae
Apion longirostre Coleoptera Brentidae

Apis mellifera Albind Hymenoptera Apidae
| < om—

Telind Apiales Apiaceae

Per habitat Apodemus agrarius Soarece de camp Rodentia Muridae
Count

u: Apodemus sylvaticus Soarece de padure Rodentia Muridae

Antropic Caldarusa Ranunculales Ranunculaceae
Comercial
Erbacen Araschnia levana Fluture Doi frati, hartd Lepidoptera Nymphalidae
Floral
Brusture Asterales Asteraceae
Gard mixt
laz Starc cenusiu Pelecaniformes Ardeidae
Lemne
Nedefinit Argiope bruennichi Paianjen viespe Araneae Araneidae
Padure

Argynnis paphia Fluture Mantia im| i Lepidoptera Nymphalidae
Perdea forestiera

Piatra Arion sp. Melc Limax Stylommatophora Arionidae
Urzica

Zona umeda Armadillidium sp. Isopoda Armadillidiidae

Zarzar Rosales Rosaceae

Observatii
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< @spl = RelComplex 3 . S PO BS Data
o a s e Relations Inline Positive relations Vi S u al i Z atl O n &

Anthrenus pimpinel  Tip interactiune Cauzator 1 Interactions... Afectat

Anthrenus scrophul A - e i g EX p | O ratl O n

. Habitat - competition
Anthrenus verbasci P

P r— Habitat - nutrient availability (comensal)

Apdfa ilia Habitat - pollination (simbiotic) Myzus persicae Formica sp.

lAphartopus hypera Habitat - protection (simbiotic) = - C h arts

RprieTabae Habitat - vector (simbiotic) - L I Sts
Negative relations

Mimetism - defensiv Batesian

NP Cauzator 4t Interactions... Afectat - Li n ke d Vi eWS

Aglais urticae 3

Aphis sp

Apion longiros!

A it Trofic - carnivory
pis mellifera Anania hortulata

b Api | Trofic - detritivore
@ Apium graveole Arion sp.

Apod . Trofic - granivore
podemus agrarius Anastatus bifasciatt Rhaphigastg

q Trofic - herbivor
Apodemus sylvatict J Anthaxia nitidula

T, 3 Trofic - insectivore
Aquilegia vulgaris Anthexianitidut

3 Araschnia leval e

Arctium lappa

P Tipuri de interactiuni

{i* Argiope bruenr FullName 4 Notes

Argynnis paphia Habitat - simbiotic specii care colaboreaza in acelasi habitat
Arion sp. Habitat - vector (simbiotic)  vector de raspandire, G. glandarius cu ghinde, Corvus sp. cu nuci, consumatori de fructe c...
Armadi ;  Mimetism - defensiv Bates.. Harmless species mimics a harmful one. Ex: Hoverflies resembling bees.
Mimetism - defensiv Miille.. Multiple harmful species resemble each other. Ex: Various stinging insects sharing similal
Mimetism - reproductivPo.. exemplu de mimetism la orhidee care seamana cu pereche a polenizatorului

q:l

RelComplex
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Nomenclatura binar
ne )

Ant¥ERISERinel
Antifténus scrophul
Anthrenus verbasci
Anithiscus sylvestr|
Ohpatura ilia
alapfantopus hypera
7027 Pphis fabae
| Apﬁ@sp
Apion longiros!
= Apis mellifera
@ Apium graveole
Apodemus agrarius
nApodemus sylvatict
}Aquilegia vulgaris
' £33 Araschnia leval
1
J:Arcﬁum 1appa

1
1:Ardea cinerea

1 fit Argiope bruenr
4

iArgynnis paphia
1: /=) Arion sp.

1: £ Armad um ¢
J

o ® o
N .
Armeéniaca vﬁgans

Observati

Relations Inlir

Tip interactiune

Habitat - comensz
Habitat - competit
Habitat - nutrient ¢
Habitat - pollinatic
Habitat - protectio
Habitat - vector (s
Mimetism - defen:
Trofic - canibalisr
Trofi vory
Trofic - detritivore
Trofic - granivore
Trofic - herbivory
Trofic - insectivore
Trofic - simbiotic
| ( com—
Tipuri de intel
FullName 1
Habitat - simbiotic
Habitat - vector (s
Mimetism - defen
Mimetism - defen

Mimetism - reproc

Results an

= Calendar

Day Week Month

05

March 2024

w

06

Primele soparle din ar Dup3 ploaie. Foarte m

Am vazut un fluture, p:
Primul bondar din an.
Canta broastele incet
Cad amentii de laalun

12

17 18 19

Ponta multipla de bro: Plantati bulbi de gladi (NiNGeCUPATUIGIY

Numdrate 12 broaste

Afinul siberian inflorit

29

Afnflorit complet cee:
Pizda tigngii in plina

Urzica este exact cum
Turitd in perioada fina

Au inceput sa apar3

30

Salcia de la iazul mic
Salcia de la iazul mic

3. SPOBS Data
Visualization &
Exploration

- Charts

- Lists

- Linked views
- Calendar
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Iiﬁ-pri@ p.l = = = o§§§é Harta observatii Q C 3 . S PO BS Data
I?efationf Inlir Satellite Vl Su al | Zatl on &
Exploration

Habitat - comel

Nomenclatura binar
e

Aniftenus scro phul

= . Habitat - npetit
Anthrenus verbasci s F
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4. Case Studies

Localizare

Study of Beneficial Fauna in an Organic Orchard VIR
in/ S U N |l\j muw]ty 2022, Coau A. Datetime 7/4/2022 4:13:40 PM

Numar exemplare 2

Forma Stadiu - Adult
227 species16900observations3801specimens X-Pereche
463interactions (e.gStagonomusenustissimus 0-n/a

observed orAchillea millefoliurp 0-/a

UserName Andrei

Based on the collected data, the following were K&

analysed Asociere O Ac
- Functional Weights of beneficighuna habitat Habita Floral
enhancements IZoss

- SorensenrDice Similarity Indices
- Agroecosystem Utilitarian Balance Analysis (AE
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4. Case Studies Specie Eristalis tenax
Localizare

Comparative Study of Biodiversity between a

Bio-intensive Urban Garden and the Predefined A e W N

2F (KS Gt NRFDP 5N 5 2 O e 6/5/2024 10:51:37 PM

2024, T\haseM.

Numar 1
exemplare

227species319observationsb5632specimens
317interactions (e.gEristalisenaxobserved on
Calendulaofficinalig

Forma

Forma auxiliara

Functie

Based on the collected data, the following were | _————

analysed .
. . . UserName Victoria
- Shannonand Simpsonindices
- SorensenrDice Similarity Indices zona USAMV Pisa

- Functional Weights of habitats Asociere

Habitat
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Butterflies in the urban landscape
Case studyTeilorPark in Buchares025,
BadedM., Petrescu Ejtefan-FotinA.

21 specieqdiurnalbutterflies)

182 observations

330specimens

78total interactionswith 23 plant species
(e.g.Pontiaedusaobserved on
Tripleurospermunmodorum




