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Summary

The sweetpotato industry has limited nematicides and fumigants available for nematode control. In response to
industry priorities, two trials were designed to evaluate the efficacy of currently registered nematicides for RKN
control over the long winter giwing period.

Trial one was conducted a sandy loam due to low nematode numbers at this site, a susceptible mung bean crop
was grown prior to the trial to build numbers. Efficacy was assessed by monitoring nematode populations and
crop yield and quality assessments at commercial harvest. The trial was planted to sweetpotato cultivar Orleans
on 24th May 2021 in collaboration with Mitchel Feint of AgPD. The crop was grown to commercial crop
standards with trial site maintenance conded throughout the growth of the crop.he trial design was a
randomised block with six replicates with fireatments:Nimitz (incorporated spray), Vydate, Metham Sodium,

a Nimitz alternative application method and a nil control treatment. All nematicides were applied at
recommended label rates and timing. The trial was harvested in January 2022, 231 days after planting.

All nematicide treatments had significantly higher marketable yield than the nil treatment. Metham Sodium and
Vydate also had significantly higher total yield than other treatments. There were also significant differences for
certain defects that can be assated with nematode damage. For example, all nematicide treatments also had
significantly less barnacle lesions than the nil control. In the medium size category, all nematicide treatments
also had significantly less blind pimple lesions compared il treatment.

The nematicide trial was sampled to assess pfarasitic nematode numbers in May, June, August, October,
and at harvest in Januariindings ardased on mean nematode courfts each treatment.

Rootknot nematode counts at the start of the trial averaged around 30 per 200g dry soil across all plots when
treatments were applied in May 2021. The Metham treatment had a rapid effect on-pkasitic nematodes.

No rootknot nematodes and very low mbers of other plarfparasitic species were recovered from Metham
treated plots when the trial was sampled approximately two weeks after application.

When the trial was again sampled in June and August;knot nematode numbers had declined to

undetectable levels in almost all plots (including untreated controls), likely due to limited root mass in the young
crop and slow reproduction in the cooler mitns. However, by the October sampling, réwtot nematode

numbers had increased dramatically in masatments, with a mean of over 2000 RKN/200g dry soil in the
untreated controls. Nimitz (normal application) had the lowest mean+awit nematode counat this point in

the trial, but despite the large differences in mean counts, the results forkoot nematode were not

significantly different as there was high variation between replicates. Vydate had the lowest numbers of total
plant parasitic nematdes (spiral and reniform nematodes were the other abundant pfarasitic nematodes).

Mean count of microarthropods increased significantly over time, with the last two assessments having

significantly higher mean counts. Decline of microarthropods cd@#®1 may be attributed to nematicide
application. Yl 6 A OARS&> LISAGAOARSa FYyR FSNIATATSNERTI KIF@S LN
GKS a2Aft YAONROA2t23A0Ft O2YYdzyAidé 62AYyGSNI SiG It wmddn
The site where this trial was located has a sandy loam soil which can be more conducive to rapig b&iRKN

populations than some other soil types. Despite this limitation, some of the nematicides seem to have given

sufficient protection in the cruclaarly stages of the crop to allow increased yield and reduced defects, despite

RKN rapidly increasing to high levels by the end of the trial.

Trial 2 was conducted at the Bundaberg Research facility on red soil. This trial included a bare fallow and
alternative application methods of Nimitz and Salibro. The ran from autumn 2022 to spring 2023.To increase the
RKN population, susceptible cover crop spgeird inoculated tomato plants cv. Tiny Tim were planted across

the trial block in autumn and spring of 2022,followed by a crop of RKN susceptible Mung beans and Lab Lab in
December 2022. The trial was planted in March 2023 to cultivar Beauregdrdesigned as a randomised

complete block with eight treatments and six replicates. Soil samples were collected to assegmpaitic and
free-living nematode numbers in March, May, August, and at harvest in October 2023.Roots were dug on the
30th of October at 238 DAP.
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Outcomes
Trial 1

All nematicide treatments had significantly higher marketable yield than nil.
Metham sodium and Vydate had significantly higher tgiald.

Metham treatment had a rapid effect on phkgtarasitic nematodes.
Microarthropod count increasedvertime.

=a —a —a -

Trial 2

1 Vydate and Metham treated plots tended to produce a higher weight of total and medium sized roots
and a higher number of roots.
bSYIFG2RS Xo

1
1 No treatment effect on microarthropods.
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Nematicide Trial 2 Sandy Soll

Introduction

Rootknot nematode (RKN) management is an integral step for sweetpotato growers as they pose a significant
threat to the Australian sweetpotato industry. The damage that BrN\able toinflict on sweetpotato crops can
result in high yield losses, with estimations that it costs the industry $20 m per year (ASPG péfaumu )with

the prospect of severe losses if left untreated, growers require effective and reliable products to tredtgRéN
plant levels indicate losses are likelthe aim of this triavasto investigate the effects of currently registered
commercial nematicides (Metham, Vydate and Nimitz) on RKN populati@enwiimer sweetpotatocropto

gauge their efficacy.

Method

Due to long running drought conditions over most sweetpotato cropping areas during 2019 and 202€tithig

had to bedeferred to 2021. This decision was not only based on the fact that there was a lack of available water
but also & associatedleclinein nematode numbers throughout sweetpotato cropping areas. Despite sampling
multiple onfarm blocks with previously high populations, no suitable sites could be found with high enough
nematode numbers to run trials. Private research businesses cortté@ichemical companies were in the

same situation.

A suitable sitevith amung bean crop in aandy loam soil, conducive to rapid build of RKN populationsas
identified in January 2021, however samplindicatedvery lownematodenumbers. After a return of rainfaith
April, the block was sampled again and numbers had increased, though were still noDietggaite this, a
decision was made tproceedwith the first trialand the Bundaberg site was planted with sweetpotato cultivar
Orleans in May 2021.

'
: Nid i A Ll ) o ‘.m,-\. : ‘ , E»
Imagel The nematicide trial block in Bundaberg, December 2021

The trialwas designed tinvestigate the eftacyof three currently registerechematicides Metham sodium
Vydate and Nimitto control RKNpopulations in sweetpotato. Routine soil samples were colletbegixtract
RKNand other plantparasitic specigedree living nematodes, microarthropods anématode trapping fungi
(NTF)The trial designvas a randomised block witkixreplicatesof five treatments. The treatmentsvere Nimitz
(standardsprayapplicatior), Vydate, Methama Nimitz alternative application methoand anil control
treatment with no nematicideAll nematicides were applied at recommended label ratied recommended
timing.
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The trial sitewasa 19.5m x 50m block consisting of 6 datum rows, each borderedlsnglebuffer row for a
total of 13 rows(Figure 1) The plotavere 10 m long comprising & of datum and 1m buffer at each emdth
five plots per lineal rowThe total trial areavas0.0974 hectares. The total datum areas360m?, or 0.036
hectares.

Thetrial wasscheduledor harvest inDecember2021, buthad to be postponedo mid-January 2022 ue to wet
weather. Unfortunately, the rescheduled harvest dat@ncided with a spike in@/ID19 infections in QLD.
QOVIDsafe work protocolsvere developedandthe requireddepartmentalapprowalswere obtainedto conduct
this group activityWith movement restrictions around locations with active cases in place, projectistaff
Mareeba and Eosciences precinetere unable to attendand assist in the assessment

The block was top chopped on the 6th of January 2@28,rootsfrom the 1m buffer zones were removed. The
sweetpotatoes were given 4 days to harden before harvest on the 10th of January 2022.

Image3 Removing the buffer plants by hand.
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Harvested roots were washed in a chlorine solution using a standard butternut pumpkin veashassessed
from the 17th ¢ 21st of January. Ové&000roots were individually weighed arsbrtedinto eightsize categories:
extra smallsmall, small medium, medium, medium large, laage jumbo. Rootswere then placed into one of
three marketability grades, first or premium grade, second grade andmarketable Defects were recorded
using thecategorisation systerdeveloped for the Intensive and Extensive tridésigned to capture 18 common
defects found in commercial sweetpotato production. Each root underwent close visual scrutiny and was
evaluated using this system.

—

i |
A I |

! - 1|||“‘WI|I‘N.“

I

i s T e o s ¥ 3 . h

Image5 Covid safe protocols were followed by tagsessment team in 2022.

Results Nematodepopulation monitoring

The nematicide trial was sampled to assess pfarasitic nematode numbers in May, June, August, October,
and at harvest in Januariindings ardased on mean nematode courfts each treatment
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Rootknot nematode counts at the start of the trial averaged around 30 per 200g dry soil across all plots when
treatments were applied in May 2021. The Metham treatment had a rapid effect on-pkmasitic nematodes.

No rootknot nematodes and very low mbers of other plarnparasitic species were recovered from Metham
treated plots when the trial was sampled approximately two weeks after application.

When the trial was again sampled in June and August;koot nematode numbers had declined to

undetectable levels in almost all plots (including untreated controls), likely due to limited root mass in the young
crop and slow reproduction in the cooler mitns. However, by the October sampling, rdmtot nematode

numbers had increased dramatically in mogatments, with a mean of over 2000 RKN/200g dry soil in the
untreated controls. Nimitz (normal application) had the lowest mean+awit nematode countt this point in

the trial, butdespite the large differences in mean counts, the results for-kamit nematode were not
significantlydifferent as there was high variation between replicat€ydate had the lowest numbers of total

plant parasitic nematodes (spiral and reniform nematodes were the other abundantptaasiic nematode}.

Tablel. October 2025and January 202MeanNematode Counts/200g Dry Soil

RKN Total PlantParasitic nematodes
Treatment October 2021  January 2022 October 2021 January 2022
Nil 2287 1914 2943 3828
Metham 512 1910 902 2342
Vydate 118 3798 174 4358
Nimitz 25 1953 762 2884
Nimitz trickle 532 1746 903 3328

At the January 2022 harvest, mean réotot nematode counts were high for all nematicide treatments as well
as the nil control. Vydate treated plots had the highest RKN and total ptaasiic nematodecounts although
the reasons for this are uncledeniform nematode numbers were high in some plots, but its distribution was
patchy in the trial (mainly confined to the southeast corpen it is hard to draw any conclusions about the
effectiveness of particular nematicidés control this species.

RKN counts over the life of the trial

4,000
3,000

2,000

RKN/200g DRy Soil

1,000
0 I
May-21  Jun-21  Jul-21  Aug-21 Sep-21 Oct-21 Nov-21 Dec-21 Jan-22
m Metham Nil Nimitz Nimitz Trickle m Vydate

Figure 1 RKN counts over the life of the trial.
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Total Plant Parasitic nematode count over the life of the trial
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Figure 2 Total Plant Parasitic nematode counts over the life of the trial.

Results Nematode trapping fungi and microarthropod monitoring

Data was collected on counts of microarthropods and nematode trapping fungi (NTF) and conidia. Data was
collected on Hccasions26/5/2021, 29/6/2021, 8/8/2021, 21/10/2021, 6/6/2022. A single count of
microarthropods was recorded for each treatment plot, while the presence of NTF was redordeplates

from each plot.

The counts of microarthropods were analysed using both a Gidékeralised linear mixed modelnd an
ANOVAanalysis of variangeAll significance testing was performed at the 0.05 level and where a significant
effect was found, the 95% least significant difference (Isd) was used to make pairwise comparisons.

Microarthropods

Microarthropod datawas analysed in several different ways to obtain a complete understanding of the results.
Timepointassessments were analysed together to investigate any temporal effects and then each assessment
was analysed separately. A square root transformation was applied to the data prior to ANOVA in the combined
assessment analysis to improve the normality agstiom.

The results from the combined analysis suggest there is a significant main effect of collection<datéqp),

but the main effect of treatment was not significant (p = 0.334), nor was the interaction of collection date and
treatment (p = 0.893)This indicates that there was no significant negative effect of any of the nematicide
treatments on microarthropod populations in the sweetpotato crop, compared with the untreated control.
Mean count of microarthropods increased significantly over time, withlasetwo assessments having
significantly higher mean coun(Sable 2)

Table2 Mean microarthropod courgtovertime.

Date collected Means
26-May-21 0.767b
29-Jun21 0.383b
08-Aug21 0.717b
21-Oct21 1.610a
06-Jan22 1.703a

11
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Mean microarthropod count overtime
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Figure3. Interaction of collection date and treatment. Mean microarthropod cauimcreasedvertime.

Nematode Trapping Fungi (NTF

Nematode trapping Fungi (NTF) data was collected from 1gm afasuple cultured on % strength Corn Meal
Agar. Count data was collected on five occasions. A total of 600 platesassessed for the five occasions of
sampling. Only 16 plates out of 600 haeimatodetrappingfungipresent: 3 Vydate, 3 Metham, 4 Nimitz, 2 Nil
and 4 Nimitz trickle. No conidia were recorded on any plate therefore this data has not been analysed.

Results; Sweetpotato yeld andquality.

Data was analysed using Genstat statistical software packafjes(li®on). Linear mixed models (REML) were

used to analyse continuous variables (root diameter, root length and total root weight), whilst generalised linear
mixed models (GLMM) were used to analyse count variables (total number of nodes and total ndnmdms)
Treatment means and differences between varieties were deemed significant at the 0.05 level. Pairwise
comparisons were performed using the 95% least significant difference (LSD) on significant effects.

A logotransformation was required to improve the homogeneity of variance assumption. Theayo
interactions of Treatment and Size (p = 0.024) and Size and Marketability (p < 0.001) were significant.

Treatment had no effect on the mean root weight for the small and medium sized roots. For the large roots, the
mean root weight was significantly higher for the Metham and Nimitz trickle treatments compared to the Vydate
and Nil treatments.

There was no significant difference between the mean root weight for the marketable anthadtetable
within the small and medium classes, but the roarketable large roots were significantly heavier than the
marketable large roots.

Table3 Back transformed means for root weight for all treatments.

Treatment BT Means
Metham 3715
Nil 358.4
Nimitz 363.8
Nimitz Trickle 365.8
Vydate 363.7

Blind pimples ar¢houghtto be associated with nematode infection. The mean percentage of Blind pimples in
each treatment is shown ifigure 3,below. The Nil treatment had significantly higher mean percentage of blind

12
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pimples in large and medium sized roots thdetham, Nimitz trickle and Vydate but was not significantly
different to Nimitz.

Although nematicidal effects had broken down by end of trial, nematicides appear to have given sufficient
protection during the growth of the crop to allow increasedrketableyield and reduction of some defects
associated with nematode infection

For example, all nematicide treatments also had significantly less barnacle lesions than the nil control. In the
medium size category,

Mean percent of Blind pimples per treatment
35 a
ab
30
S 25
8
g 20 bC
abcde
s b cd cd cd cdef | cde
% 10 def cdefg cde
E 1 k
s g N
0
Metham Nil Nimitz Nimitz alt app Vydate
= Large Medium Small

Figure4 Mean percent of Blingpimples per treatment.

13
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Nematicide Trial Z Red Soil

Introduction

Nematicide Trial 2vas conducted aBundaberg Research facility red soil. The airwasto investigate efficacy
of currently available nematicidéscluding alternative application methods of Nimitz and Saltbroontrol RKN
in red soil.Thetrial ran from autumn2022 to spring 2023.

Method

A Suitable site was selected at the Bundaberg Research facility. However, to increase the RKN population, the
trial site was planted witta mixture of RKNsusceptible cover croppecies Crimson Clover, Japanese Millet,
Buckwheat Millet, Harpoon Barley, Chickpea and Jade Mung) Baaviay 10, 202b»efore the trial Species

were choserbased on their suitabilityo the growing seasoravailabilityand susceptibility to RKN (Tabg.

Table4. Cover Crop RKN Suscepitijil

Cover Crop Rootk not Nematode Susceptibility

M. incognita M. javanica
Buckwheat Millet Moderately susceptible Highly susceptible
Japanese Millet Moderately susceptible Moderately susceptible
Chickpea Susceptible Susceptible
Crimson Clover Highly Susceptible Highly Susceptible
Mung Bean Susceptible Susceptible
Harpoon Barley Moderately susceptible Moderately susceptible

Image6. TheNematicide triablock planted tamixed cover crops, August 2022.

Over 800 highly susceptible tomato plants cv. Tiny Tim, wenaigatedin the plant house at BRF aadother
800 inthe glasshouse at GRF in April 20®&er plant establishmentpots were inoculated with 2000RKN 1.
javanica)eggs in May 2022n the 229 August the cover crops were mulched tb@ightof approximately200
mmto allow for thetransplanting of 728 RKN infested tomato plaaikyosshe trial block The remaining’28

14
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tomato plants werdransplantedon 14th of Septembe2022 At thestart of December 2022, the cover crops
and tomatoes weraslashedand the blockwassown with RKN susceptible Mung beans and Lab Lab.

Image8. C1 block Nematicide trial sitgplanting Tiny Tim tomatoes, September 2022

15
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Image9 TheNematicide trial sitgplanted to aMung bean and Lab Lab cover crop, January 2023.

The block was sampled on January 23 to deterrfittee RKNbopulationhad increasedufficiently for the trial

to commence. The block was divided into subsampling zones according to the location of the replicates for the
experiment. Rooknot and reniform numbers were high across the block, although-koot numbers were
substantially lever in replicate 4 area. This was thought to be due to irrigation issues in that corner of the block.

Tablé. Nematicide Trial 2 Pyelant Nematode Counts / 200g Dry Soll

Sample RKN Reniform Freeliving
ClRepl 7226 2625 4033
ClRep2 9370 2322 5165
ClRep3 7070 543 2773
ClRep4 450 249 2738
ClRep5 4744 423 2652
ClRep6 2305 243 3718
C1 Weedy 2339 535 4120

The Bock was plantedn the 6" of March 20230 sweetpotatocultivar Beauregarcandthe soil was sampled
the following day.

16
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Imagel0. The trial block with some of the bare fallow plots clearly visible.

Therewere eight treatments in the tria{table 5), each replicated six times and the trial was designed as a
randomised complete block. The trial was sampled to assess-péaasiticand freelivingnematode numbers in
March, May, August, and at harvest in October 202

Table6 Nematicide treatments and application rates in trial 2.

Treatment | Application type | Application rate Application date
Nil Nil N/a N/a
Bare fallow | Nil N/a N/a
Metham Fumigation As per label rate 750 L/Ha Prior to bed formation ot January 2023,

As per label rate 18lha, After planting, 18L/Ha o&5" March 2023
Vydate Via trickle tape followed by4 aApp'IicAations of 2L /haon: 29" March 2023, 12 April 2023, 21

H[ kK KI SOSNE H | April 2023 and 9 May 2023

. . . . »
Nimitz Standard As per label rate 8L/Ha Prior to incorporation and bed forming @8
February 2023
Nimitz . Via trickle tape As per label rate 8L/Ha After planting onl5" March 2023, 17 April 2023
alternative
i h

Salibro Via trickle tape As per Igbel rate 2L/Ha per After planting onl5" March 2023 and 29March

application 2023
Salibro Via trickle tape Asper label rate- 2L/Ha per After planting onl5" March 2023, 29 March 2023,
alternative P application repeated onl 7 April 2023, and 9 May 2023

Soil Monitoring
Soil samples were collectah the 8" March at planting, on th@2"%f May 23 of August and the 30of
October 2023Samples were sent to the project team nematologists for nematode extraatiointo GRF for

extraction of soil biologicals, microarthropods and Nematode trapping fungi (NTF). Results from these samples

will allow investigation into correlation between soil characteristics, RKN populations and soil biology.

Trial maintenance
A maintenance schedule was developed for the trial block in conjunction witRR@following best practice.

Regular soil and leaf tissue samples were collected for laboratory analysis to monitor critical nutrients such as
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nitrate analysis. Scheduled fertiliser applications were made based on the resultsasfalysis Crop
maintenance included irrigation scheduling, scuffling along with regular weeding until row chrsdiregular
weeding of the bare fallow plot®AF designed weevil trapsréject V®8002) containing pheromone attractant
for sweetpotato weevil (Cylas formicarius) were installed at each corner of the Itegkilar insecticide
applications were carried out during the growth period based on weekly pestimedse monitoring.

Harvest

To monitor growth, three plants were dug up from the buffer rows at around 90 and 120 days after planting, to
monitor root development. Prior to the harvest, the 2m buffer zones on the end of each row were hand dug and
roots were removed. Rows were topapped (pulversied) to remove the foliage and roots were left to harden

for 1 week to prevent skinning during harve®oots were dug on the 30of October at 23&lays after planting

(DAB. A potato harvester was used to lift the sweetpotato roots to theface where they were manually hand
picked into hessian bags and placed into plastic half ton bins (image 7). Roots were freighted overnight to Gatton
Research Facility (GRF) for assessment.

Roots weravashed in a chlorine solution using a standard butternut pumpkin washer. Over 4000 roots were
individually weighed and sorted in&ixsize categories: small, small medium, medium, medium large, large and
jumbo. Roots were then placed into one of three marketability grades, first or premium grade, second grade and
non-marketable. Defects were recorded using the categorisation systemajsee for the Intensive and

Extensive trials designed to capture 18 comndefiects found in commercial sweetpib productionas

described in Appendix 1&ach root underwent close visual scrutiny and was evaluated using this system.

Results Nematodepopulationmonitoring

1st Sampling

When the trial was sampled in March, sweetpotato vine had just been planted, Metham had been applied
around 4 weeks prior and the standard Nimitz application around 2 weeks prior. At this point the Metham
treatment had a significantly lower mean rekhot nematode count than all other treatments except the bare
fallow.

2" Sampling
At the second sampling in Mayletham, Nimitz alternative application, Vydate and the bare fallow all had
significantly lower rooknot counts than the nil control.

RKN May

1800
1600
1400
1200

a
ab
1000

800 be
600 o bed
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Metham  Nil Nimitz Nimitz Salibro Salibro Vydate Bare
alt alt Fallow

RKN per 200g Soil

Figure 5 Mean root-knot nematode counts per 200g dry soil (p < 0.001)

All nematicides (except standard Nimitz) and bae fallow had significantly lower reniform nematode counts
than the nil control.
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Figure 6 Mean reniform nematode counts per 200g dry soil (p = 0.003)

The Metham, Salibro alternative application and Vydat¢atmentshad significantly fewer freéving
nematodes in May, showing an impact by these nematicides ortaiget organisms
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Figure 7 Mean free living nematode counts per 200g dry soil (p = 0.038)
3@ Sampling

In August, only the Nimitz alternative application and the bare fallowdiguificantly lower rooknot counts
than the nil control

35 RKN August
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Figure 8 Mean root-knot nematode counts per 200g dry soil (p < 0.001)

TheNimitz alternative applicatiorthe alternative Salibro applicatipiVydateand the bare fallovhad
significantlyless reniform nematodéhan controlat this sampling.
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Figure 9 Mean reniform nematode counts per 200g dry soil (p < 0.001)

Vydate had significantly fewer frdiving nematodsthan all other treatments except Nimitz alternative
application in August.
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Figure 10 Mean free living nematode counts per 200g dry soil (p = 0.033)

4" Sampling

The final sampling was conducted in October, one week prior to harvest. The Nimitz alternative application,
Vydate and the bare fallow had significantly lower mean #iambt nematode counts thaMetham and Nimitz
treatments andthe nil control

RKN October
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Figure 11 Mean root-knot nematode counts per 200g dry soil (p = 0.008)

TheNimitz alternative application, Salibro alternative application, Vydate and the bare fallow had significantly
lower reniform nematode counts at the final sampling.
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R.r. October
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Figure 12 Mean reniform nematode counts per 200g dry soil (p = 0.032)

There were no significant differences in frild@ng nematode counts at the October sampling.

Having been appliedimost a month prior to the first sampling, Metham Sodium had test-knot nematode
than all of the other nematicides and the nil control at the first sampling. By the second samplimgirtie
alternative applicatiorand Vydatealso had lower levels of rodnot than the control. In August, theimitz
alternative applicatiorwas the only nematicide with lower mean rekhot counts than control, but at the final
sampling both theNimitz alternative applicatioandVydatewere lower. So, for roeknot nematode, the Nimitz
alternative application provided the most consistent control for the duration of the trial. Nimitz standard
application, Salibro and thgalibro alternative applicatioroot-knot counts were not significantly different from
the nil control at any of the 4 sampling points.

For reniform nematode, all nematicides except the standard Nimitz application had lower mean counts than
control in May. At both the August and October samplifjsjitz alternative application, the alternative Salibro
applicationand Vydatehad lower counts than control. So, as for rdatot, the alternative Nimitz application
provided consistent control of reniform nematode. Vydate dhe alternative Salibro applicaticaiso provided
control for much of the trial period.

Freeliving nematode populations were impacted by some of the nematicides in thermalgeriod, with

Vydate having the lowest counts in May and August. By the final sampling there were no significant differences
between treatments for frediving nematales.Most freeliving nematodes have a very short life cyclecan
rapidlyrecover their populationsvhen chemical effects have dissipated.

Without a susceptible host the roétnhot nematode population dropped to low levels in the bare fallow
treatment, as expected. Reniform nematode numbers alsgpped butwere still at relatively high levels
(around 200 per 200g dry soail) at the final sampling, possibly reflecting the differing life cycles and survival
strategies of the two species. Frieing nematode counts in the bare fallow treatment were not sigaifity
different from those in the nil control sweetpotato crop.

Resultg; Biologicalmonitoring

Microarthropod Counts

Data was collected on counts of microarthropods and nematode trapping fungi (NTF) from the Bundaberg
nematicide trial. Data was collected at the replicate block level before planting (1/11/2022), at planting for the
Nimitz plots before Nimitz applicatiof7/3/2023) and for all plots after Nimitz application (7/3/2023, 28/8/203).
Data was collected on the presence of Nifill conidia. Data was also collected from a single strip of weedy
fallow at the southern end of the trial for comparison only.

The two assessments post Nimitz application (7/3/2023, 28/8/2023) were first analysed separately and then
together to investigate any temporal effects. Analysis of the first assessment (7/3/2023) suggests there was
evidence of ovedispersion. No signifimt treatment effect was detected at the first assessment on 7/3/2023
after Nimitz application (k35 = 1.42; p = 0.227), but there was a significant treatment effect at the second
assessment on 28/8/2023 ¢ks)= 3.00; p = 0.014fTable 7). Microarthropod population decreased.
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However, pairwise comparison of the treatment meauggest no treatments are significantly different to the

Nil treatment.Hence, low microarthropod scores could be attributed to the change of cropping system. Diverse

mix cover cropping established pritar build upRKN populations also favoured buildup of microarthropods.
However, microarthropods decreaseduld be attributed tomonoculture of young sweetpotato crags well as

high rainfall recorded during the growth stage of the sweetpotato crop (Winter et al 2006). Chemical application

as herbicide, folir and fertilizer can reduce microarthropod populatias well(Winter et al 1990, Seymour

2006, Stirling 2016).

Metham, Nimitz Trickle +"2application had the highest mean counts and were significantly higher than bare
fallow, Nimitz and the two Salibro treatments.

Table7 predicted meansstandard error (s BT Mearfor two assessmendates.

Collecton date 7/3/2023 28/8/2023
Treatment Pred Mean | se BT Mean | Pred Mean | se BT Mean
Bare fallow 3.44 0.470 | 31.0 -0.44 b 0.690 | 0.64
Nil 2.04 0.496 | 7.7 0.25 ab 0.553 | 1.28
Metham 2.47 0.484 | 11.8 1.04 a 0.461 | 2.83
Nimitz 2.18 0.492 | 8.8 -1.36 b 0.993 | 0.26
Nimitz Tricklealternate 2.50 0.484 | 12.2 1.04 a 0.461 | 2.83
Salibro 2.65 0.481 | 14.2 -044 b 0.690 | 0.64
Salibroalternate 2.20 0.491 | 9.0 -095 b 0.838 | 0.39
Vydate 2.64 0481 | 14.1 0.35 ab 0.539 | 141
average 95% Isd = 1.073 average 95% Isd = 1.573
Weedy fallow 24.0 2.0

40
35
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25
20
15
10

Mean microarthropod count

Nil

Mean Microarthropod count for 1st & 2nd Assessment

Nimitz  Nimitz Vydate Metham Salibro Salibro Bare Weedy

2nd Appl
m 7/03/2023

Figurel3 Significant treatment effect on second assessment.

Nematode Trapping Fungi
Therewere insufficient counts of NTF and conidia at the second assessment to enable a combined aNdllysis.
were mly detected on4 platesat the 28/8/2023 sampling These were 3 Vydate plates from the same plot and
1 Nil plate. This assessment date has not been analysed.

2nd Appl fallow  Fallow
29/08/2023

Results from the analysis of the first assessment on 7/03/2023 found no significant difference between the
treatments (k7,35= 0.95; p = 0.483although only Metham and the standard Nimitz application had been
applied prior to this sampling
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Conidia
Conidia were ply observed ord platesfrom the 28/8/2023 sampling These were 3 Vydate plates from the
same plot and 1 Nil plate. This assessment date has not been analysed.

A third assessmerdn microarthropods and NTF was dome the 24/10/2023(Table 8. Thetable isonly based
on average microarthropod count across all assessment ddfiésroarthropod counts start increasing for Nil
Treatments, Nimitz, Vydate and Sabill@¥ applicationas environment becomes conducive for population build

up.

Table8 Average microarthropod count for all treatments ovéime.

Assessment Dates 7/03/2023 29/08/2023 24/10/2023
Treatment no.

Bare Fallow 36.83 0.83 0.66
Nil 9.33 1.66 2.16
Nimitz 13.16 0.33 2.83
Nimitz Tricklealternate 21.66 3.66 15
Vydate 15.33 1.83 2.16
Metham 20.66 3.66 0.83
Salibro 12.66 0.83 0.66
Salilvo 2" appl 9.5 0.5 1.16
Weedy Fallow 24 2 0

Mean Microarthropod count over time
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Figurel4. Mean microarthropod count over time.
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Results Sweetpotato yield anduality.

Figurel5the project team conducting the yield assessment on the final harvest.

Root weight

Data was analysed by DAF biometrician Carole Wright. Root weight was analysed using analysis of variance
(ANOVA), then a log10 transformation was applied to the total weight of marketable roots to improve the
assumption of homogeneity of variance.

All roots with a weight of less than 150g were excluded fromthisanalysfs. | t £ Ay aidl y0Sa o
NP2Ga¢ NBFSNBR G2 avlitft b YSRAdzY b fI NBS NR2Ga®

Total roots(small + medium + largand large rootgrown inthe Nil and Nimitz treated plotesere significantly
lower in weightoverallthan all other treatments excephe Nimitzalternate treatment TheVydateplots
produced a significantly higher weight of roots per plot thiha Nil, Nimitz and Nimitalternatetreatments
thoughthis was not significantly differerb plot weight in theMetham, Salibro and Salibedternate
treatments Vydate plots produced roots with a significantly higher weightheflium roots than all other
treatmentsexcept Metham.
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Nematicide trial 2, Total root weight per treatment
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Figure 16. Total root weight per treatment.

Root number

Root numbers were analysed usingeneralised linear model with a Poisson distribution and a log link, except
for total counts in the marketable and nanarketable categories. There was more variation than expected by
the Poisson distribution and so a Negative Binomial distribution wasnasd.

The Metham and Vydate treated plots produced a significantly higher number of roots than Nil, Nimitz and
Nimitz alternative treatments but was not significantly different to the Salibro and Salibro alternate treatments.
The Nil and Nimitz plots produceds@nificantly lower number of large roots than all other treatments. Vydate
plots produced a significantly higher number of meditouts, but this was not significantly different tine

number of roots produced in the Metham, Nimitz alternate and Saliltterate treatments.

Nematicide trial 2, number of roots per treatment
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Figure 17. Number of roots produced in each treatment.

Defects
Incidence data was analysed using a generalised linear model with a Binomial distribution and complementary
log-log link.The mean for incidence data is reported as a percentage.

Raised pimples
The ncidence of raised pimples was too low to conduct aalgsisacross the treatments

Black pimples
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ImagellBlack pimples (circled) within a nematode craakicating a later RKN infection.

Totalroots (small + medium + large) frame Vydate treatment had a significantly lower incidenceBidck
pimplesthan all other treatments. This was alasignificantly lower incidence of Black pimples when each of
the size categories (smathedium and large) were analysed individually.

Nematicide trial 2, Incidence of Black pimples per treatment
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Figure 18. Incidence of Black pimples.

Nematode cracks

Imagel2 Nematode cracksa result of early RKN infection.

Allroots (small + medium + larggjown in the Vydate treated plots had a significant lower incidence of
nematode cracks than all other treatments. The Nil and Nimitz treatments produced roots with a significantly
higher incidence of nematode cracks than all other treatments.
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Nematicide trial 2, Incidence of Nematode cracks per

% treatment
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Figurel9. Incidence of nematode cracks.

Wireworm

Allroots (small + medium + larggjown in theMethamtreated plotshada significantly higher occurrence of
wireworm damage than all other plots except Nimizlower incidence of wireworm damage was observed on
roots grown in theNil, Nimitz alternate, Salibro, Salibro alternate and Vydate treatmtinatsgh this was not
significantly different to the Nimmitz treatment.

Nematicide trial 2, Incidence of wireworm damage per
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Figure20. Wireworm damage on roots in each treatment.

Longitudinal grooves

Medium, large andhe overalltotal roots (smalk medium+ large) grown in the Metham treated ploesachhad
a significantly higher incidence of longitudinal grooves (LG) than all other treatments. Hotiéses not
significantly different tahe Salibrotreated roots.The incidenceof LGobserved in largsizedroots was not
significantly different tahat in the Nil or untreated plots.
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Nematicide trial 2, Incidence of Longitudinal grooves per

4 treatment
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Figure21. Incidence of longitudinal grooves peeatment.

Veining

When analysed as a group, totabts (small + medium + large) from tidetham treated plotdisplayeda
significantly lower incidence of veining than roots grown in all other treatmdt®is in theNimitzalternate
treatment had a significantly higher incidence of veining that Vydate and Metham treated pigtthis was not
significantly different to the Nil, Nimitz, Salibro and Salikliternatetreatments. When analysed separately by
size category, the same significant differences were recorded across the small, medium aisiz&giegories.

Nematicide trial 2, Incidence of veining per treatment
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Figure22. Incidence of Veining in each treatment.

Sunburn

Totalroots (small + medium + large) from the Metham plots had a significantly higher incidence of Sunburn,
however, this was not significantly different to Sunburn in roots from the Salibro and Vydate treatments. Roots
in the Nimitz and Nimitz alternate treatmts had a significantly lower incidence of sunburn, but this was not
significantly different from roots in the Salibro alternate and Nil treatments.

Medium roots in the Metham, Salibro and Vydate treatments had a significantly higher incidence of Sunburn and
this was not significantly higher than the Nil treatment. Small roots in the Vydate plots had a significantly higher
incidence of Sunburn than ather treatments except Metham.
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Nematicide trial 2, Incidence of sunburned roots in each
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Figure23. Incidence of Sunburned roots in each treatment.

Animal damage

Large roots in the Nil and Salibro plots had lowest incidence of animal damage though this was not significantly
lower than the Nimitz, Nimitz alternate treatment, and Vydate. Roots in the Salibro alternate treatment had
highest incidence of animal damapet this was not significantly different to those in the Nimitz and Metham
treatments. There were no other significant differences.

Nematicide trial 2, Incidence of animal damage in large
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Figure24. Incidence of Animal damage in large roots.

Other defects
There were no significant differences in any other defects.

Discussion

The Vydate and Metham treated plots tended to produce a higher weight of total and mesitheairoots and a
higher number of rootsRoots from the Vydate treated plots had a significantly lower incidence of nematode
cracks and Black pimplg3oots grown in the Nil and Nimitz treated plots were lower in weigid numberthan
all other treatments except the Nimitz alternate treatment.

Rootsgrown in the Metham treated plots had a significantly higher occurrence of wireworm damage, sunburn
and longitudinal groovedut a significantly lower incidence of veinirf@unburn occurs as roots push up above

the soil surface and are therefore exposed. Any differences between treatments are unlikely to relate to efficacy
of a chemical efficacy.
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Large roots in the Nil and Salibro plots had lowest incidence of animal damageotsin the Salibro alternate
treatment had highest incidence of animal damaiges mayindicate that there was higher nematode pressure
in the Nil and Nimitz plots affecting the development of large roAtsy differences between treatments are
unlikely to relate to efficacy of a chemical in deterring animals.
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