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Introduction Bioassay Methods Results Summary

« The western corn rootworm (WCRW), Diabrotica virgifera Conidia from 14-day old plates were washed with 0.1% Tween 80 and inocula were adjusted for WCRW soil
virgifera LeConte (Coleoptera: Chrysomelidae) is a highly viability. All bioassays cups were sandwiched between café-trays lined with moist paper towels and SOIL 5SSy
. . C then placed into an incubator set at 65% RH, 26.3 + 0.5°C. * All but three strains (E998: A. flavus, E325: Taifanglania sp.,
adaptable pest and cases of resistance to Bt crops and 1nsecticides in . " h
the Corn Belt have been reported (1, 2, 3, 4). WCRw ° 48 fungal strains tested from Figs. 3 and 4 at 1x 107 spores/gram of soil or and E3t 3(11‘ L. t: Cllé"fly spermus) had greater than zero WCRW
maximum obtained concentration. correctied mortality.

o ' ' : ' soil : . : : :
Integ.ratlng blOIOglllcal\VéoII{l;[{/OI 1 n}tlo hthle scope  of managlement ssa * Inoculated soil dispensed into three 2-0z cups, each with three 3-day-old corn * Many strains exhibited poor sporulation and/or germination, thus
priicfj[lcles aga.lntst e might help us suppress populations y seedlings. inoculum concentrations varied significantly.
an clay 1cSistance 1SSuUcs. : : : - : : : : : :

Y ¢ * Inoculum incorporated into sterile soil at 25% water holding capacity (WHC). » However, strains with lower spore concentrations were still able

« Entomopathogenic fungi have been tested against the WCRW with Controls received 0.1% Tween 80. to kill WCRW.

low to moderate mortality rates (5, 6, 7, 8). * Ten third instar larvae added/cup. Total of 30 larvae/strain.

* Mean negative control mortality was 12.2%.

e Strains with “**” (E1089, E1000, E653, E645, E380, E138,
E1022, E1026) were significantly greater than control mortality

: : : :  Mortality check 1th A ’s fi la.
* Any control applied to the soil against the WCRW may also impact ortality checked at 9 days and corrected with Abbot’s formula

secondary targets that spend part of their life cycle in the soil such * Analysis: least square means (Tukey’s adjustment) in Rstudio glm package.

as the western bean cutworm, Striacosta albicosta Smith WCRW  * 15 strains tested. before Abbot’s correction at (p < 0.05).
(Lepidoptera: Noctuidae). dipping ° Ten third instar larvae dipped in 1 x 107 spores/ml for 5 secs. .
' : ' ' Controls 1n 0.1% Tween 80. Total of 30 larvae/strain WCRW dipping assay
* Nebraska is currently the third largest maize grower in the country ssay - e . o | . e All negative control larvae were alive in the end of the study and
and WCRW and WBC are two of the state’s biggest pests. S— * Larvae pla.ced in 2-0z soil cups with sterile soil at 25% WHC with three 3-day-old . g . ; Y
] corn Seedhngs_ strain mortahty I‘anged fl‘OIn 13-37 A)

Cesko9

« Mortality checked at 7 days and statistical analysis performed as described above. e Strain with (E1016) was significantly different than control
mortality at (p <0.10).

Research Objective

Screen entomopathogenic fungi (EPF) from i1rrigated commercial
corn fields against the WCRW for potential biological control and
screen selected strains against the WBC.

11 strains tested at 1 x 107 spores/ml or maximum obtained concentration.

WBC assay

* Negative control mortality was 6.2% and corrected strains’
mortality ranged from 13.3- 57.3%.

* 3 ml of mmoculum/prepupae sand cup. Controls received 0.1% Tween 80.
e Total of 15 or 16 larvae/strain.

* Prepupae mortality checked at 9 days and corrected using Henderson-Tilton’s
formula (non-uniform population). * Low availability of insects didn’t allow for replications and

statistical analysis.

Fungal Strains Background

Results : :
] o . Discussion
Native entomopathogenic fungi were collected in 2014 and 2015 Table 1. Western corn rootworm (WCRW) and western bean cutworm (WBC) corrected
mortality from bioassays. Fungal growth represents visual confirmation of mycosis in cadavers. » This research indicates that native EPFs are capable of causing
WCRW soil assay WCRYW dipping assay WBC assay .
. : All 1.00E+07 spores/m| WCRW and WBC mortality.
_ ( P )
High WCRW-pressure sites (n=4) a7 7 7
Spores/ Corrected Fungal | Corrected Fungal |Spores/ Corrected Fungal e |In IOW&, native M. anisapliae and B. bassiana from the SOil
 Commercial corn :;;gm jped‘?s gram _Mortality growth | Mortality  growth ml_Mortality Growth caused similar WCRW mortality levels (8).
spergillus flavus 1.00E+07 0 - - - - - -
Fig.1. Locations of research fields in Botanigard Beauveria bassiana 1.00E+07 16.1 Y 30 Y 1.00E+07  26.7 N . o
* Cry3Bbl or Cry3Bbl+Cry34/35Abl | st central Nebraska. F1040  Beauveria bassiana LOOE+07 74 N : : : : : * There is a significant knowledge gap on what other EPFs are
E312 Chaetomium Sp. 2.70E+05 32 N . . . .
. Contin i (>5 yrs) F106 Cladosporium halotolerans | 4245406 2.6 \ pathogenic to the WCRW besides Metarhizium and Beauveria.
0 uous co y S E1060 Cladosporium sp. 6.74E+06 7.4 Y ) ] .
E651 Clonostachys sp. 0.63E+06 2.6 N * Some genera tested herein are not exclusively entomopathogenic,
1 1111 1 E648 Fusarium oxysporum 1.00E+07 18.5 N . . . . .
* Center pivot irrigation 2099 Fusarium solani 6.O3EL06| 27 N _ _ _ e.g., Fusarium (plant pathogen) and Trichoderma (biofungicide),
E1034 Metarhizium anisopliae 2.7E+06 12.8 Y - - 2.70E+06 26.7 N = - 1
Low WCRW-pressure site (n= 1) porn T etarhizium anisopliae YT v s . . . but rat.her cor}taln species that have shown entomopathogenicity
E1033 Metarhizium anisopliae 7.5E+06 25.9 Y - Or toxins agalnst certain insects.
lst . 2014 E1089 Metarhizium anisopliae 1.0E+07 76%* Y 13 Y
* year COorn 1n E1093 Metarhizium robertsii 1.4E+05 37 Y 27 N - - . . .
Fig.2. Map of soil sampling inside fields. E1000  Metarhizium robertsii 58E+05  68%* Y 13 N 420E+06  26.7 Y * There 1s an overlap (May-July) in which larvae and pupae of both
. . . . E653 Metarhizium robertsii 8.7E+05 56 Y : : : : : WCRW and WBC are present 1n the soil at the same time and a
Isolation and Identification of Fungal Strains E1030 Metarhizium robertsii 1.9E+06 52 Y 27 Y 1.00E+07  13.3 N , . .
E645  Metarhizium robertsii 23E+06  64% v : : : : strain that can be used for both species simultaneously may
E1016 Metarhizium robertsii 2.5E+06 40 Y 37* Y - - - . .
E380 Metarhizium robertsii 42E+06  51%* Y 13 Y LOOE+07 40 Y benefit fields in which both pests are a problem.
E211 Metarhizium robertsii 4.7E+06 154 N 1.00E+07 57.3 . o N .
BIAST E1090  Metarhizium robertsii 48E+06 185 Y - - : * Next step will be to explore the feasibility of M. robertsii strains
IVAVigioE | E136 Metarhizium robertsii 6.6E+06 33.3 Y - . . . . .
E138  Metarhizium robertsii 7AE+06  59.3% Y : : : : : for the control of both pests 1n field trials, which will establish
Soil baiting Fungi Strains isolated Gene Sequenced and E161 Metarhizium robertsii 8.3E+06 38.5 Y 23 Y 1.00E+07 40 Y ° - ' :
. . - . round work for the integration of EPF 1n maize IPM.
assays with recovered 1n selective amphﬁcatlon then compared E1022 Metarhizium robertsii 8.3E+06 53.8 ** Y 17 Y 1.00E+07 40 N g g
; . . E1005 Metarhizium robertsii 1.0E+07 11.1 Y - - - - -
G. meellonle.Ztla fr(;m Ligsel i léstmg [TS and 30 ?gnBa;lk . E1026  Metarhizium robertsii 1.1E+06  60%* Y 30 Y 1.00E+07 218 N
and 1. motitor. cadavers. primers. atabase 1or 1D. E1056 Metarhizium robertsii 2.7E+06 44 Y 20 N - - - R f
E328 Metarhizium robertsii 5.6E+06 52.7 Y 13 N 1.00E+07 20 Y e erences
30 E322 Metarhizium robertsii 5.8E+06 7.4 N - - - -
= Others Talaromyces E374 Metarhizium robertsii 1.0E+07 74 Y 1. Gassmann et al. 2011. PLoS ONE 6(7):10.1371/journal.pone.0022629
T 25 . » E1095 Metarhizium Sp. 7.1E+05 29.6 Y - - L .
= = Penicillium Purpureacillium E1038  Metarhizium sp. 44E+06 427 Y 27 Y 2. Parimi et al. 2006. Crop Protection. 25(3):269-274
ks . . E314 Neosartorya sp. 1.00E+07 6.7 N . . :
520 |  mNeomrorva/Asperglius  m Chactomium Fig. 3. Diversity and ca68 e L00E+07 74 N 3. Pereira et al. 2015. PLoS ONE. 10(11):10.1371/journal.pone.0142299
E1s " Metarhizium seasonality of fungal E212 Penicillium griseofulvum 1.00E+07 185 Y 4. Wangila et al. 2015. J. Economic Entomology DOI: 10.1093/jee/tou063
& strains isolated (n=67) E%ES ? e”fcfjgf”mfanth’”ell”m i'ggggg 13"71 $ . 2 £ Apnlied 1 131(6): 426431
5 10 B = = oo il [ e _— Lt sp. - - 5. Pilz et a. 2007. J. of Applied Entomology. 131(6): 426-43
2 ) enicillium sp. 1.00E+07 16.7 N . ) i ]
£.] mm assays in 2014. E370 Pseudogymnoascus destructans ~ 1.16E+06 5.1 N 6. Meissle et al. 2009. Applied and Env. Microbiology 75(12): 3937-3943
E393 Pseudogymnoascus pannorum 1.00E+07 11.5 N - - - - - . . )
. . = . I 376 Pseudogymnoascus sp. LOOELO7| 43 N T N LO0E+07| 289 N 7. Petzold-Maxwell et al. 2012. Annals of Applied Biol. 160(1):43-55
6/11/14  6/24/14  7/9/14  7/22/14  8/7/14  8/20/14  9/3/14 E378 Purpureocillium lilacinum LO0E+07 20 Y ' ' ' ' ' 8. Rudeen et al. 2013. J. of Invertebrate Pathology. 114(3): 329-332.
Collection Date E325 Taifanglania sp. 1.00E+07 0 - - - - - -
E646 Talaromyces pinophilus 3.73E+06 7.4 N - - - - -
E390 Talaromyces sp. 1.00E+07 10.3 N - - - - -
EJ a0 ® Others W Trichoderma E315 Talaromyces trachyspermus 5.78E+05 3.7 Y - - - - - ACkn OWled g ements
= 35 . Talaromyces B Penicillium E331 Talaromyces trachyspermus 7.70E+06 0 - - - - - -
3 30 . . | ———— . .
2 25 = Pusarium cladosporium Fio. 4. Diversitv and e A i [ The authors would like to acknowledge Dr. Stefan Jaronski, Dr. Gary Yuen
GE-' Beauveria Aspergillus 8. F i y N ' ; i h . h f .. . 1 . 1 1 lk
5 20 = Metarhizium seasonality of fungal N and Christy Jochum for providing experimental advice. We would also like
& 15 strains isolated (n=89) _ to thank Debora Montezano, Priscila Luz and Dr. Katharine Swoboda
o o o 0 . o« g
g 10 RLOINSGIADAI VN5 & | Bhattarai for providing WBC prepupae. Many thanks to Joseph Schenk,
s (5) ERENRILL 2 i B, 1 S SRS [ e Tyler Juhlin, Emily Reinders, Dariane Souza, Jim Brown, Ethan Hoffart and
6/2/15  6/24/15  7/14/15  8/4/15  8/25/15 . - o - S Alex Lehmann for technical assistance with experiments. Funding for this
Collection Date .Flg. S. Heal.thy (left) and Metarhizium Fig. 6. Healthy (left), newly infected (middle) and late study was provided by the Nebraska Corn Board (Project ID 42057).
infected (right) WCRW larvae. Metarhizium infected (right) WBC prepupae.




