Diagnostic Resources for Pests and Beneficial Insects on Specialty Crops
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Arizona is home to extremely insect diversity, with minimal estimates of 20,000 The UAIC maintains the largest collection in the world of Arizona insects, including
species in our state. Many pest and beneficial species occur on specialty crops, thus Advancing biodiversity science through DNA-based species identification. pest and beneficial species associated with specialty crops. Itis an irreplaceable

being of economic importance to Arizona stakeholders and crop production. reference library of pest and non-pest insect species, facilitating insect identification
Accurate species identification is essential to select best control methods, and requests submitted to the UA from locations statewide as part of CALES Cooperative

knowing which species are beneficial for controlling pest species helps maintain a Extens?on’s Insect Diagnostic Clinic, including pest species from growers, PCAs, and
natural balance of interactions within crop fields. In a collaborative effort with Extension Agents.

Extension faculty statewide and Arizona growers, we provided modern diagnostic

Enhancing Market Competitiveness of Arizona Specialty Crops

We created an expandable, publicly available BOLD dataset specific to pest and
beneficial insects of importance to agriculture in Arizona. This dataset currently
contains 100 specimen records, all georeferenced and with high resolution

resources for pest and beneficial insect species from specialty crops. These specimen photos. Sixty-two of these records also include high quality DNA UAIC Barcoded Voucher Spe0|mens
resources include a publicly available database of DNA sequence data (DNA barcr:]des. All 100 specn(rjn:ns ar_zte f:'_'y fr:"aljﬁ’cla‘?ﬁled ads ?elng DN/’_\l B:lrc:)de -

barcodes) to promote molecular-based species identification tied to high-resolution voucher specimens, and deposited In the . esg aid are avaliabic {0

images and georeferences of associated voucher specimens. growers, stakeholders, researchers, and PCAs, ensuring long-term accurate

species identification.
Outcomes enhance the competitiveness of specialty crops in Arizona by:

- developing educational resources for specialty crop producers and pest Overview of records in DS-AZEXT Arthropod Pests in Arizona on BOLD
managers, enabling accurate identification of species occurring in specialty crops it

+working with Arizona Pest Management Center, Cooperative Extension personnel Specimens Sequences Taxonormy Issues
and other networks to promote availability of these resources e e

- providing diagnostic support for specialty crop producers by promoting the - = - St stp s
College of Agriculture, Life and Environmental Science (CALES) Cooperative : Conaminatedseas

Extension and Insect Diagnostics Clinic I [

. . [ o We are generating a new collection of barcoded voucher specimens which are
Need for Accurate Insect Dlagnostlcs incorporated into the UAIC main collection. We are also building a new collection of
Insect feeding can cause a wide variety of damage to specialty crops and proper total genomic DNA extracted from these specimens.
identifications are essential to determine control methods. Preliminary data suggests
nearly 50 insect species are associated with specialty crops in Arizona. Accurate
identification of these species is critical since not all insects cause damage and, in

High-Resolution Images Facilitate Accurate Identification

- X © g s : : s Each DNA voucher specimen is also photographed with our Visionary Digital Imaging
fact, some act as beneficial predators on pest species. BB ke xt 0 : System. These photographs are associated with each specimen record on BOLD.
Species names provide the critical link to everything we know about that species, e e pere—— v High-resolution images also support accurate species-level identifications.

including its biology, life-history, feeding preferences, preferred habitat, and Nemarons  uncrsn [er— .

geographical distribution. Therefore, accurate species identifications provide the

UAIC Digitized Specimen Records

foundation for science informed decision making for pest control. = =0 ===
) L. . Hundreds of UAIC specimens for over 30 pest and non-pest species were
DNA Barcoding Prevents Misidentification georeferenced, digitized and made publicly available online through Ecdysis.
N il Collection Statistics
J specimen Details * 140,907 specimen records

Many small insects are difficult to identify using traditional methods. A recent

. N . . g " * 121,018 (86%) f d
example on the importance of DNA Barcoding involved the identification of the sompen: - uncises e s e PR
Pecan Bud Moth (Gretchena bolliana) in Arizona for the first time. To confirm / i . Uyt N e GaS) et spcies
. P P . : ¢  wcor + pestof pomegranates N 5 N . « 141 families
morphologmal identification, we ob?alned nucl_eotlde sequence of the pNA barcoding e e University of Arizona Insect Collection (UA-UAIC) 1605 genera
region of the COI gene from the Arizona specimens. We compared this sequence e Hoscatd specmens: g 0jspecies)

£~ coectors 8 determiners 34 + 5,953 total taxa (including subsp. and var)

with those from expertly-identified tortricid moths in the Barcode of Life Database
(BOLD). We found 99.85% similarity to sequences obtained from Gretchena bolliana
collected in Oklahoma and Texas. Such a high degree of similarity in this region of
the genome has been shown to be a reliable tool to verify many species-level AT
i dengtifications fy Y s S e ;:;‘:;i‘““ - established a new collection of DNA barcoded voucher specimens curated and

. s maintained in perpetuity in the UAIC.
developed educational resources for specialty crop producers and pest managers,
enabling accurate identification of pest and non-pest insect species.
worked with the U of A’s Arizona Pest Management Center and Cooperative
Extension personnel to promote pest and non-pest education.

Through collaborations and research, we have:

dentifir nstitution:  Universty of vz,
LOSMF127-08{Gretchena conciatricana Insec ollecton

Mentifiermait:  wensloema orzons e
Taxanomy Note:

Nucleotide Sequence of the “Barcode Region” of Gretchena bolliana

LNAUYOS2-19]Gretchena concitatricana
CCAATCATAAAGATATTGGAACATTATATTTTATTTTTGGTATTTGAGCTGGTATAGTTGGTACTTCA
TTAAGATTATTAATTCGTGCTGAATTAGGAAATCCAGGCTCATTAATTGGAGATGACCAAAT TTATA
ACACTATTGTTACTGCTCACGCTTTCATTATAATTTTTTTTATAGTAATACCAATTATAATTGGTGGAT
TTGGAAATTGATTAGTACCCTTAATATTA T
AAGATTTTGATTGCTTCCGCCCTCTATTATACTTTTAATTTG
AGGTACCGGATGAACAGTATACCCOCCTTTATCATCTANTATIGOTCATAGAGGAAGTTCAGTAGA
TATTTTTICTIT ATTAC/

(CNKJASS6-1¢[Gretchen concubitana
FThNB85 83061 Grtchena concubitana

absal
MECL7S-04[Gretchena vatchungana 11 Barcode Index Numbers

ACATTTAGCTGGTATTTCGTCAATTTTAGGAGCCGTTAATT TTAT MECI04-04Greichens watchungara

cTaTTAT ct CTATTTGTAT FacAToSs 201Grtchen delana e e e + provided diagnostic support by promoting CALES Cooperative Extension Insect
ATTACAGCACTTTTACTTCTTCTTTCTTTACCTGTATTAGCTGGAGCAATTACTATACTCCTAACAG LGSMD297-05|Gretchena deludana \ / Max Divergence in BIN: 1.44% (p-dist) & N . Py N o N . . .
ATCGAAATTTAAATACATCATTTTTTGACCCAGCTGGTGGAGGAGATCCAATTTTATATCAACATTT _ DistsacesoN:  1.50% p ) rami: - Corekdae (41 Diagnostics Clinic as an identification resource for specialty crop growers in Arizona.
ATTOTOATTTITTGGACATCS LNAUY057-19|Gretchena deludana. 10 mm Genus:  Le i d d b h d d f
UNICB30-21{Gretchens bllana  dumm : Lepoglosus . i i i i
Amino Acid Sequence of the “Barcode Region” of Gretchena bolliana LPoss23-2irechensbolans R s generated and published 62 DNA Barcodes for specialty crop insect species.
NHKDIGTL LLIRAELGNPGSL Uotg5265-0airechens lana - ©
A Ay S DM WAVCTTALLLLL LV AGA AL LTORNATS o Conmens
FFDPAGGGDPILYQHLFWFFGHX LPOXER04-101Gretches blara : @ Collection Data COLLEGE OF AGRICULTURE ARIZONA
LPoKE020-0frechenaBolana
Search Result of UAIC Gretchena bolliana Sequence on BOLD ToN88A- G i | [—— [ A AND LIFE SCIENCES PCESEV'ﬁﬁFE&Eﬁ
ToNABSSS-L0Grechers nmphana i o | Teontcomey Poae onectected o1 01s THE UNIVERSITY
Query: UAIC680-21 | Gretchena bolliana TONABSS6-10]Gretchens rymphans L& E : e Aecuracy E UNIVERS] COOPERATIVE EXTENSION
Top Hit: Arthropoda, Insecta, Lepidoptera, Tortricidae, MECC23-06Grechera delcaara i i Covions 538, 171004 : OF ARIZONA \ 74
Gretchena, Gretchena bolliana (99.85%) ROLQE846-06{Gretchensdectans proceeio: vncarsin gewtn: 7011

1 sloretchens delicatans entificaion:  Leprglosus zoncus (O, 1952
CNRGLOS6-15[Gretchens delcar e

MECS29-0¢[Greschena delcaana Scotecadin U . Arzona (u,;:;‘;‘:;:;; oo " Material based upon work supported in part by the U.S. Department of Agriculture Specialty Crop Block

Elevation Accuracy:
Depth
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Lf!een;t;‘tzgtut:d‘sssiﬁﬁc;12:§r?:reenlsm:é;rr\yer:‘;2et‘:;eailtlgsn(;ﬂge/g;?clgsms MECC241-061Gretchena dellcatana ‘,...mn.n?:.‘:::' ey o mecCalecion e ercnrd Grant Program, award number SCBGP-HR21-26. Any findings, recommendations, services, or organizations
CNTIA1395-15(Gretchena ceictana o oot

that has not yet been analyzed. Such cases are rare. MuseumiD:  UACI084089
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